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GERMANY AND WIRELESS WORLD 
SERVICE. 


In these days wireless telegraphy is the work of all works 


about which the civilian may know nothing at all by actual 
experience. This is quite as it should be, but from a very 
cursory consideration of the matter and a common-sense - 
weighing of the more reputable reports issued from various 
sources, it is quite evident that wireless telegraphy has 
played no small part in the war so far, and is regarded by the 
enemy as of immense importance not only during the war 
but also thereafter. 

Let us hasten to explain that we intend to make no 
indiscreet disclosures, but only to comment upon the general 
trend of enemy wireless policy during the past 10 months, 
and the ambitions clearly fostered by Germany in respect of 
her “ wireless future.” | 

Commencing with last June, it will be remembered. that 
on Jane 19th, on the occasion of his visit to Eilvese, the 
Kaiser exchanged wireless greetings with President Wilson 
and a number of other eminent Americans, but trans-Atlantic 
communication is said to have been imperfect at that date. 
Little more than a month later, every German submarine cable 
was cut by England within a few hours of the declaration 
of war, and but for wireless telegraphy, Germany would 
have been isolated as regards rapid communication with 
the outer world—particularly the States and the Far East, 
where such a vigorous campaign of mendacity has since 
been prosecuted. 

Whether due to the spur of the war or whether (as is 
far more likely) due to full utilisation being made of equip- 
ment which had been kept in reserve and not previously 
used regularly at its maximum output, the capabilities of 
German stations are elaimed to have been greatly increased 
since last autumn. There is no reason to doubt that this 
is the case, and it is quite probable that the number and 
power of really large stations in Germany are materially 
greater than is generally known. 

Recently the French Le Temps made some remarkable 
statements concerning the degree to which Germany had 
organised her wireless news network. It is said that since 


the outbreak of war the power of the Sayville (Long 


[1] 


Island) station has been raised from 35 to 100 Kw., the 
necessary apparatus and the three 155-metre towers now 
in use being built in Germany and exported v7 Rotterdam. 
The effect of this is that to-and-fro wireless communication 
can be maintained between Germany and the German 
Ambassador in the States, even during the summer months, 
when atmospheric conditions are unfavourable in the west 
Atlantic. 

There is said to be a German-controlled wireless station 
in each of the 46 States, besides 4 in Mexico and 10 distri- 
buted over South America, and all under direct orders 
from Sayville. This system disseminates a vast mass of 
the well-known brand of news prepared by Germany for 
export, and it is said that to-and-fro communication between 
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European and American headquarters ocsupies 12 or 15 
hours a day, most of the remaining 24 hours being spent in 
blocking low-power working by the Allies. 

As before mentioned, it is impossible for any ordinary 
civilian to verify these general facts (which could so easily 
be verified in normal times), but there seems little doubt 
that the Allies would gain more than would compensate for 
any inconvenience inflicted on themselves, by systematically y 
“ blockading ” Germany by wireless, as she is already 
blockaded by every other means. | . 

What the German Pacific Squadon and commerce raiders 
owed to wireless—both by exchange of messages between 
ships and land stations and by listening for victims—is 
at least partially obvious from published dispatches and a 
general consideration of their career. It is certainly not too 
much to say that more than one German vessel now 
interned, but still: safe and sound in American harbours, 
would have been in the depths of the Atlantic or Pacific 
but for the extensive and excellent organisation of German 
Wireless service.” ` 

What the enemy now owes daily to wireless in the way 
of reports and instructions to and from Zeppelins and sub- 
marines, and to spy messages, which traverse half the 
world in apparently innocent form before reaching their 
destination, can only be surmised by us who are not per- 
mitted to practise wireless in any form. But there is no 
reason to doubt that the enemy has benefited as greatly by 
wireless on land as by sea in the past, and may be doing 
so still. The organisation is undoubtedly there. The only 
question is whether effective blocking is in force. 


Unlike a submarine cable, the ether cannot be severed, but 


it can be “ choked,” and with the choice between rendering 
radio-communication more or less impossible to ourselves, 
and permitting the broadcast dissemination of “news” which 
may well have unsuspected method in its apparently reckless 
madness of untruth, the former appears to be the lesser evil. 

Whilst more and more conclusive evidence appears daily 
of preparation and organisation for the collection and dis- 
tribution of wireless news and instructions, as cunning and 
complete as that displayed by the enemy in every other 
direction, commercial and military, there is on foot in 
Germany a movement pretending that the world isin danger 
of subjugation to a British wireless monopoly, and urging 
Germany to establish a world network! Acquainted as we 
are becoming with the amazing intricacy and deceit of 
German machinations in every walk of life, there is still a 
grave danger that we may underestimate the power of a 
defeated Germany to continue anch intrigues. | 

How far we are from having established anything 
approaching a wireless monopoly, and how impossible it is 
for any nation to do so in times such as these, when the 
cost of erecting opposition stations is of no moment, and no 
respect is paid to patents which in normal times might pre- 
serve monopolistic control to the patentees of a particular 
system—these points need little emphasis. As a nation 
we attach great importance (perhaps not sufficient 
importance in the past) to eatablishing an Imperial 
chain of radio-stations, and, as we can justly claim to be the 
centre of a united Empire spreading over the whole world, 
we are perfectly entitled to establish such a series of stations 
without incurring the charge of attempting monopoly and 
world domination. | 

With Germany the case is different. She had few colonies 
in the past and in fature will have fewer, yet she aspires to 
establish a network of stations exceeding anything ever 
suggested in this country. Her avowed intention is to 
furnish an independent medium for the distribution of news 
and the spreading of German genius, glory, and greatness ” 
abroad—in fine, the stations she seeks, some of which she 
already has, are simply part of the great scheme for placing 
the world under the German yoke. 

Medi val, melodramatic and absurd as such pretensions 
would have appeared a few months ago, we have since 
learned that they are indeed the essence of modern German 
kultur, The dissemination of news and ‘ influence” by 
every possible means has been reduced to a science by 
Germany. That the actual execution: is incredibly clumsy 
and tactless in many instances does not diminish the excel- 


' lence of the organisation per se or reduce its potentialities 


when properly administered. It is idle todeny that Germany 


excels in united national effort or that the interlacing of 
her whole industrial and social fabric does not enable her to 
effect results which are apparently financially impracticable. 
It is futile to suppose that when Germany is defeated, as she 
must be defeated, and subjected to a crushing financial 
burden, she will not remain an industrial rival of no mean 
order. In every branch of industry the crisis must be 
acute, and one of these branches is radio-telegraphy. By 
every indication Germany is bent on establishing a world- 
wireless-news service which shall rival the existing British 
cable system, and on backing the German Telefunken sys- 
tem against the British Marconi system. In order that she 
may not succeed in this aim it is only necessary to realise 
what her success would mean, to assess adequately the 
energy she will direct to the effort, and, finally, to see that 
our own wireless development is healthy, vigorous, and, 


_piece by piece, in conformity with a pre-arranged and com- 


prehensive scheme. 


So long as men of British blood 


55 remember the barbarous methods that 
Prohibited, have been adopted by Germans, all goods 


suspected of the slightest trace of enemy- 
taint will be anathema. Teutonic writers and industrial 
leadera are displaying a confident belief—more or less forced, 
we imagine—that so excellent is the state of German elc- 
trical manufacturing and German industrial organisation, 
that after peace has been reached, necessity, efficiency of 
production, and low price will allow their goods to run freely 
in all markets before very long. As they wait and see 
they may find the truth to be less acceptable than their 
present fiction. We are, at any rate, content to believe 
that the revulsion of feeling that has been created 
wherever people dwell beneath the Union Jack, will be a 
serious barrier to their commercial efforts for long years 
to come. We never have been unmindful of the 
various factors which will affect the situation favour- 
ably for German manufacturers, and to some of these 
matters we may have occasion to refer again shortly ; but 
to describe a thing as German will be to give it a nauseous 
and offensive character, and that factor will be one of the 
most influential at work. The Coalition Government has 
come into office without either political party having relin- 
quished any of its former great principles, but the appli- 
cation of those principles may be varied in the presence of 
unprecedented conditions, and probably the future will 
witness the adoption of a definite policy encouraging the 
purchase of British manufactures with British public money. 
Yet it is useless for us to wait until legislative policies and 
enactments approve ; after all, the legislature is there to do 
what the great mass of the people desire. Public opinion 
sometimes leads in sentiment before it follows in action. 
Even “Push and Go” men do not push and go until 
necessity drives. 

It is as well, therefore, that the very strong anti-German 
feeling which exists everywhere in the United Kingdom and 
in the British Colonies—omitting for the moment the lands 
of our Allies—should find some definite expression and take 
such a concrete form that it shall not be subject to the 


- dangers which might affect it if it remained an indefinite sort. 


of sentiment simply fashionable and convenient in war-time. 
We have already referred to the widespread agitation for 


erecting an almost insurmountable barrier against German 


goods, and even against German people, that exists in 
certain of the Colonies. Time alone will tell how far 
that agitation can be successfal, and how far British 
electrical firms will find it possible to riss to the occasion, 
and do their part to make it so. We have also referred 
to the undesirability of British municipalities placing 
contracts with neutrals that were open to suspicion 
during war-time. But there is a desire in some quarters 
for a very definite policy to be accepted and acted upon 
now which shall control the course of matters quite 
independently of any legislative developments, and not 
merely during hostilities, but after they have ceased. A 
sign-post in this connection has been set up by the 
Birmingham Corporation Electricity Department, which we 
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are given to understand has hai the following special 
clause printed on its orders to contracting firms : — 

“A condition of this order is thai the goods supplied 
have nol been manufactured in Germany or Austria.” 

This clause represents not only the strong views held at 
Birmingham, but those of many other borough. electrical 
engineers who may not yet have had an opportunity to 


carry their Committeemen or councillors to the length of 


patting down their convictions with such precision in print. 
The Birmingham clause, it will be observed, not only shuts 
the department against any German or Austrian manufac- 
tures which are already in the country and may be on offer, 
bat as far as it is feasible for it to do so it prevents any 
possibility of such manufactures getting into the country 
through firms in neutral countries. Buyers naturally have 
tə exercise their own discretion, and very carefully so, in 
the latter connection. But the Birmingham clause, if 
we perceive correctly, is not merely designed to guard 
against those two possibilities; we regard it as a policy on 
the part of the Corporation which will continue to be acted 
upon after the war. It may not indicate any particular 
change from the past spirit of Birmingham as a British 
industrial centre, but we believe that it is new as a definite 
clause in contract conditions there, and unless we misjudge 
the sentiment of these days there are scores of other Cor- 
porations and public bodies who will feel that the only 
course for them to adopt, in order faithfully to fulfil their 
trust as guardians of the public purse, is to support British 
industry wherever it is at all possible, and where it is not 
to deal only with those countries which are unmistakably 
pening Where Birmingham leads no doubt others will 
ollow. 


— — — —— — 


Copper. ness, during which prices of standard 
copper receded about £7 from the best figures recently 


registered, there has been another series of firm markets. 


The main outlines in the situation have not undergone any 
change, there being an overwhelming consumption in con- 
nection with war requirements, and every prospect of a 
continuance of this salient feature for a wholly indefinite 
period. There has been a fair amount of business doing in 


speculative quarters, but a considerable portion of the rather 


large bull account till recently open on the market, has been 
liquidated, and to this extent the situation, from a technical 
point of view, has, therefore, been improved. There is no 
intention on the part of leading dealera.in the market to 
encourage speculation at this juncture, and the line they 
are taking is a very reasonable and proper one. Mr. Lloyd 
George has made it quite clear, moreover, that the Govern- 
ment are not going to stand any nonsense in the way of 
speculative movements, and it may, therefore, be taken for 
granted that should there be any attempt made on the 
Loadon market to hoist values speculatively, swift 
action will be taken by the authorities. It is recognised 
that this action may even involve the forced closing of the 
London Metal Exchange, and this is a contingency which it 
is felt must be avoided by every possible means. There 
have already been too many attempts made to push up prices 
against buyers, and it is quite time that any attitude of this 
kind was rendered impossible, if not by innate patriotism, 
then by compulsion. 

Of course, America really controls the market by con- 
trolling the ‘output, but, on the other hand, American 
speculators have always made very free use of the London 
Metal Exchange to farther their purpoess for the manipula- 
tion of the markets. The feeling as regards copper generally, 
is that, notwithstanding the bigh level of prices, the position 
is fandamentally perfectly sound. Producers have things 
practically their own way, for there is not much secondhand 
material to be picked up, and demands have yet to be 
filled to a very large extent, although the buying may be of 
& spasmodic character. Both Russia and France have been 
taking considerable quantities, and the former continues to 
put forward inquiries on a liberal scale. We are reaching 
the time, no doubt, when prodaction should begin to tell 
upon the situation in America, but for the time being, pro- 
ducers there are able without difficulty to market every lb. 


* 


AFTER a period of comparative weak - 


for each vessel. 


-of copper they produce, and they make no secret of the 
belief that the war demands will absorb everything which 


the mines, smelters, and refineries are able to turn out, and 
this regardless of price. Some of the leading trade experts 
in America believe that the termination of the war will be 
followed by a. still greater demand for copper, for the 
daclaration of peace must find the markets everywhere 
barren of supplies, yet, nevertheless, faced with a demand 
for industrial purposes sufficiently great to peg prices on a 
high figure for a long period of years. 
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THE ELECTRICAL EQUIPMENT OF 
SUBMARINES. 


By W. O. HORSNAILL, A. M. I. E. E. 


Tun present war has given special prominence to the 
important role played by electricity in connection: with the 
means of offence and defence, every kind of electrical 
apparatus being extensively made use of both on shore and 
afloat. This feature is particularly pronounced in the sub- 
marine, which depends entirely upon its storage batteries 
for power, light and heat when submerged, while on the 
surface a further use of electrical energy is to be found in 
the wireless equipment. | 

» The most important application of electrical power in a 
submarine is for the propulsion of the vessel. underwater, 
when it is impossible to obtain the air needed for running 
the oil engines. Shunt motors are used for this purpose, 
and they are mounted on the intermediate shafts between 
the oil engines and the propellers, clutches being provided 
between. these shafts and the engines, so that the latter can 
be disconnected when the vessel is running submerged. 
While cruising on the surface with the oil engines ranning, 
the motors either turn idly or are connected up as dynamos 
for charging the battery. So fur submarines have always 
been fitted with twin screws, hence two motors are needed 
The power of the motors varies between 
33 per cent. and 45 per cent. of the engine power, the 
tendency in the largest submarines being towards the lower 
figure. In the British “ E“ class the motors are reputed 


‘to be of 400 H.P. each, and the vessels are said to 


be capable of cruising underwater for six hours. 
It must not be supposed, however, that the battery 
has a capacity of 800 R.. for this period, as the 
power needed to give the reputed submerged speed of 
11 knots is comparatively small. In this connection it may 
be stated that the resistance to propulsion of a submarine 
underwater is less than half that on the surface, and this in 
spite of the drag caused by the conning tower and other 
excresences, together with the increased skin friction. The 
reason for this remarkable feature is that the resistance to a 
ship on the surface is largely caused by the waves thrown up 
during its passage through the water. When submerged no 
waves are prodaced, and the resistance consists entirely of 
skin friction. The above statement is amply supported by 
tests of the powers needed to propel a submarine on the 
surface and underwater over a range of equal speeds. Then 
again, the speed on the surface is 17 knots as against only 
11 knots under water, and the resistance varies roughly with 
the cube of the speed. In view of these facts a liberal 
estimate of the power required when submerged gives us 
about 200 H.P. or 100 H. P. for each motor. The motors 
are made larger for the purpose of charging the battery 
quickly, as if they were only of the power necessary for pro- 
pulsion, this operation would take a prohibitive period. 
Furthermore, the motors are used for reversing on the 
surface and for giving extra power to the engines during 
limited periods when a sudden spurt is needed. 

The earlier batteries for submarines were of the acid type, 
but recently both Edison and“ Alklum ” batteries have been 
installed. In either case the cells are carried in separate 
watertight compartments. This arrangement is very 
necessary when acid is used, as, should sea water reach the 
cells, chlorine would be given off and would poison the crew. 

In addition to the large electric motors used for pro- 
u' zion many others are to be found in underwater craft for 
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air-compressing, pumping, ventilating, heaving up the 


anchor, and other purposes. A detailed drawing before us 


of a 1,500-ton submarine in course of construction, shows 
no less than 12 electric motors applied to these duties, 
without reckoning the wireless equipment and the gyro- 
compass with which these vessels are now always fitted. 
Farthermore, all cooking is done by electricity, as any other 
source of heat would use up the air and give off noxious 


ases. 

$ Obviously the above described electrical equipment in- 
cludes motor starters, switchgear and instruments, but as 
these appliances are of standard patterns in use for similar 
purposes on shore they need not be particularised here. In 
fact, the entire electrical outfit of a submarine consists of 
standard apparatus excepting as regards the usual require- 
ments demanded by Admiralty specifications. 

The submarine has come to stay, in fact there are indi- 
cations that it will eventually oust every other form of 
warship. If the latter proves to be the case, the under- 
water fleets of the future will offer a big field for motore, 
batteries and other electrical gear. | 

There are no insuperable difficulties in the way of build- 
ing eubmarine battleships and cruisers of equal power to 


any surface craft now in existence, it is simply a question 


of development which will, no doubt, be expedited by the 
present war. 

Not only will the Great Powers go in extensively, or 
entirely, for submarine fighting ships, but the smaller 


nations will find them an invaluable means of defence 


against more powerful foes. 

In the face of all this futare business for the electrical 
industry, it is our duty at the present time to devise some 
means for destroying submarines faster than the Germans 
can build them. The main difficulty is to locate under- 


water craft when submerged, and any instrument which can 


do this will deserve the undying gratitude of the nation. 
German sabmarines spend much of their time lying on the 
bottom during daylight hours, as this plan conserves their 
supplies of oil and electricity; and if our ships can only 
discover their exact position, it is comparatively easy to 
capture them. Already submarine sound instruments are 
proving of value for discovering submarines when under way 
below the surface, but obviously such apparatus is useless 
for finding vessels lying still on the bottom. 


NEW YORK’S. CO-OPERATIVE ELECTRIC 
VEHICLE GARAGE. 


THE new co-operative electric vehicle garage. situated at 
Central Park West and Sixty-Second Street, New York, is 
now in full operation with a quota of 100 privately-owned 
electric pleasure-cars garaged and cared for beneath its 
roof, and, although it has only been open since February 
last, the scheme is reported to be succeeding beyond the 
fondest hopes of the originators. The establishment is the 
largest electric vehicle garage in New York, and the task of 
establishing it was not an easy one; the various difficulties 
were, however, all overcome by the New York Electric 
Vehicle Association, with the assistance of three of the 
leading American manufacturers of electric vehicles—the 
Detroit, Baker, and Rauch & Lang concerns—all of whom 
have made the new establishment their New York head- 
quarters. 

The garage, which also comprises handsome showrooms 
for new cars facing Central Park, has a total floor area of 
30,000 sq. ft., more than half of which is devoted to the 
storage of cars, the rest being taken up by offices, service, 
stock-rooms and repair-shops. The garage proper embodies 
a number of unusual features, more particularly with regard 
to the electrical and battery-charging equipment. The 
charging board is one of the largest so far constructed, and 
controls 48 charging outlets of varying capacities, it being 
able to deal with batteries ranging from 24 lead cells, with 
a charging rate of 8 amperes, to a 60-cell Edison battery 
requiring 100 amperes. The average charging time is 
from four to six hours. The leads from the charging board 


are so arranged that the batteries can be charged in situ 
on the cars without it being necessary to shift the latter 


‘ THE New Yosk ELecTRIc VEHICLE, ASSOCIATION'S 
CO-OPERATIVE GARAGE, 


from their usual positions in the garage. The necessary 
current is taken from the mains of the New York Editon 


WASHING AN ELECTRIC CAR. 


Co., six cables, having a combined capacity of 3,200 
amperes at 120 voits, or 400 Kw., being employed to con- 


VEHICLE BATTEBY CHARGING CONTROL BOARD. 


duct the current to the charging board. The meters have 
a capacity of 200 KW., almost sufficient to warrant a special 
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panel in a generating station. Within the building there 
are about 8,000 ft. of copper wire of large capacity, and 
1,400 ft. of conduit, exclusive of the connecting cables used 
in the electrical system of the garage. | 
The fact that the undertaking is being run under the 
wgis of the New York Electric Vehicle Association, which 
ises in its membership all the leading electric vebicle 
interests in the American metropolis, has placed an official 


ve 


seal on the establishment as being as perfectly adapted for its 


> 


` 


mills, high-frequency generators running at 1,850 R. P. M., and to 
turbine and Diesel engine plants, 

Its construction is exceedingly simple, consisting of two facing 
disks, with inwardly projecting teeth near their peripheries which 
engage with the coils of a circular helical spring, the arrangement 
being iniicated in fig. 1; Both halves are left free for either 
radial or axial movements; while the subdivision of the trans- 
mitting units allows each to be comparatively weak and flexible, 
yet collectively to form a powerful coupling. 

Since each coil of the spring transmits only a small portion of 
the load, the spring does not tend, as a powerful spring would, to 


View OF THE First FLOOR, NEW YORK ELECTRIC VEHICLE ASSOCIATION'S GARAGE, 


purpose as is possible, thereby assuring for it a standing 
it is claimed, no other electric vehicle garage possesses. 


‘The cost of garage service at the establishment is £9 per 


this charge including the garage, washing and 

: of the car, and the charging and periodical in- 
tion of the battery. 

Oar illustrations give some idea of the scope and working 


of this establishment, which will, no doubt, at some future 


date, find its counterparts io this country, 


NEW ELECTRICAL DEVICES, FITTINGS 


AND PLANT. 


Union Flexible Coupling. 


te MESSRS. Bovine & Co., LTD., of Union Court, Old Broad Street, 
, have recently placed on the market a new form of flexible 


Fie. 1.—Unton FLEXIBLE COUPLING, SHOWING ARRANGEMENT 
* OF SPRING. 


coupling which, we understand, is successfully meeting a wie 


Tange of uses, having been applied to large slow-ranning rolling 


overshoot the normal position when the load is momentarily re- 
leased, and thus accentuate torque variations. For low speeds cast- 
iron disks and steel springs are employed, while for high speeds 
or in large 8 2 28, an all-steel construction is employed. The clutch 
sizes listed range from 7 Ib. to nearly 7 tons in weight, 


„ Witton ” Ironclad High-Pressure Switchgear. 


A representative example of a mistake-proof ironclad switch- 
board, manufactured by the GENERAL ELECTRIC Co., LTD., of 
Witton, is shown in the accompanying fig. 2. This switchboard 
was constructed for a large steel works which had rapidly to be 
adapted for the production of war munitions. I! was built up of 
a number of Witton” mistake-proof switch panele, each self- 
contained, and on arrival at the works the only erection work 
necessary was the connecting together of the different panels and 
the connecting up of the cables. 8 ese 

This switchboard, which is one of a large number of similar 
pattern now passing through the Witton works, was constructed 
to control, amongst other plant, a 750-Kw. motor-generator manu- 
factured by the General Electric Co. to convert three-phase power 


Fie. 2.— BACR VIEW OF “ WITTON ' BOILER PLATE 
MIS TAK E- ROOF MAIN SWITCHBOARD. 


at 3,300 volte, 50 cysler, to continuous current at 550 volts on the 
three-wire system, a static balancer being paxt of the equipment. 
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THE WORK OF THE NATIONAL PHYSICAL 
‘LABORATORY IN 1914-15. 


THE annual report of the Executive Committee shows that the 


work of the Laboratory was greatly affected by the war, and some 


50 members of the staff joined the Coloura—nearly 25 per 
cent.; adequate provision was made for their payment, the 
retention of their posts, Ke. Forty-two members have been sworn 
in as special constables. Under the circumstances, the normal 
research work of the Laboratory has been delayed. Owing to the 
war, the formation of the National Research Laboratory for Tele- 
graphy and Telephony at the N. P. L. has been poned. The 


Committee on the Lighting of Factories and Workshops has com- ` 


pleted its first report. Great accuracy has been attained in the 
reproduction of the fundamental electrical standards ; five mercury 
tabes made at the N.P.L. compared with five made at Tokio 
showed a mean difference of only eight parts in one million, and 
Weston ocells made at P agreed with the Laboratory 
standards to within one part in 100,000. Inductance standards 
ave equally satisfactory, and the range and accuracy of the measure- 
ment of large high-frequency currente have been greatly improved. 

The speed of measurement of alternating currents bas been increased, 

and the research on the rise of temperature of underground cables 
has brought ant a series of interesting resulte. Progress has 
been made in the photometry of electric standard lampe. 

The electrical testa made in the Physics Department amounted 
to the following totals :—Electrical Measurements, 191 (previous 
year, 259); Electrotechnioa, 5,080 (3,828); 5 410 (1, 142). 
The income for the year fell to £39,653, a reduction of £4,060, 
and the fees for tests fell by £5,124 to £20,017. Special investi- 
gations brought in £1,612, as against 42.533. The Treasury grant 
for Aeronautics rose from £5,311 to £7,475. The total expendi- 
ture was reduced from £40,968 to £39,573, and the net result was 


a credit balance of £81, as compared with £2,745 in the previous 


year. The sum to the credit of the General Fund is now £2,347. 
The Hon. Sir C. A. Parsons has presented a sum of £1,000 to the 
Committee for additions to the equipment, 

The report of the Director includes a list of the members of the 
staff on active service. 

Physics —In July last year Dra. Giebs and Schultze, of the 
Reichsanstalt, visited the Laboratory and en ea a resistance 
coil with the N.P.L. standards; its absolute value was also deter- 
mined with the Lorenz apparatus, the greatest differenoe from the 
mean of nine measurements being 3'9 parts in one million. Com- 
parison with the coil standards showed that one International ohm 
= 1°00052 true ohms, a result identical with that obtained in 1913, 
The Reichsantalt absolute measurements were in very olose agree- 
ment with those made at the N.P.L. The investigation of the 
Weston normal cell was completed, and the results are baing prepared 
for publication. A cell containing a smali quantity of free acid with 

s da vai ea (the grey colour being due to the presence of 

ute globules of mercury) appears to be the most constant form. 

The Schuster magnetometer is practically complete. The hori- 
zontal-intensity magnetograph is capable of measuring 1 of 
one-millionth of the c. G. s. unit of magnetic intensity B for 
one second only. It was found that unless the ed ping o 
suspended system was critically aperiodic, the Wen ende of the 
changes could not be accurately estimated. 

An inductometer with a wide range of self-inductance has been 
constructed. Two standard self-inductance coils from the Reich- 
sanstalt were compared with the N.P.L. standarde, the latter coming 
out respectively 14 and 8 parts in 100,000 lower than the former. 
Fatare coile will be wound in single layers on marble bobbins, 
to ensure that the temperature coefficiente shall be both small and 
definite. The dimensions of the primary standard of mutual 
inductance were all carefully remeasured, and slight changes were 
found, which, however, almost compensated for one another, the 
final value for the mutual inductance being seven parta in 
1,000,000 less than the old value, A 600-watt alternator, giving 
frequencies from 150 to 800 cycles per second, has been installed. 
Methods of measuring large high-frequency currents were investi- 
gated, and it was found that air-core current transformers gave 
very acourate results up to 2, 000, 000 cycles per second; small 
iron - oored transformers also gave excellent results, and ourrent 
transformers of this kind are quite suitable for very large high- 
frequency currents. With the aid of large standard condensers, 
the range of working of wavemeters has been extended to wave 
lengths of 50,000 m. Progress has been made with the research 
on magnet steel for the Institution of Electrical Engineers. 

Electrotechnics.—The new realisation of the pentane unit of 

light in electric sub-standards is now complete. The unit 80 
obtained agrees with the original N.P.L. unit of candle-power 
within less than 0'1 per cent. It has been found that the changes 
usually ascribed to the humidity of the atmosphere may, in part, 
ba due to changes of temperature, but the usual method of analys- 
ing the results does not readily permit the two effecta to be 
differentiated. The work on the cascade series of lampe has been 
completed up to the set running at 1˙5 watts ver candle; direct 
com parison between the fundamental set and the 1°5-watt set gave 
the same result as that by the cascade method, the Lummer- 
Brodhum photc meter head being used alwaye. The colour of the 
light depends mainly on the temperature of the filament, irrespec- 
tive of whether the radiating substance is carbon or tungsten ; the 
group of lamps giving light of the same colour as that from the 
pentane lamp operates at 1,610 C, whilst that running at 1°5 
watts per candle has an operating temperatare of 2,300° C. The 
series is being continued by means of gas-filled standard lamps up 
to an efficiency of O6 watt per candle. 


Experiments were made which established the relation between 
the lumens per watt of carbon and tungsten lamps and the 
temperature of their filaments, as follows: 

Logie L/w = 21°51 — 4°68 logio T — 186 logio (1 + 155/1) 
Log io L/W = 23°31 — 5'1 logio T — 185 10g 10 (1 + 155/T). 

These expressions have a physical basis, and agree with the 
observed values from the lowest to the highest values of tempera- 
ture in carbon and tungsten (vacuum) lamps. The colour of light 
from molten platinam was found to be identical with that from a 
carbon-flament lamp operating at 175 watts per mean spherical 
candle, corresponding with about 3 8 watts per M. H. 0. p. The value 


of the coefficient of reflection of the white cards used in connection | 


with illumination photometers has been investigated. Measure- 
ments in connection with the Home Office Committee on Factory 
Lighting have occupied much of the time of the department. 


(To be continued.) 


NEW RUSSIAN CUSTOMS TARIFF. 
THE Board of Trade have recently issued a Blue Book showing the 


rates of duty leviable on goods imported into Russia under the new 


decree which has just been paseed. The following are the new 
rates of duty on electrical and similar goode, and the old rates have 
been added for purposes of comparison; it should be particularly 
noted that the deoree re- introduoes the differential duties estab- 
lished by the General Tariff in respect of various classes of goods 
imported over the European land frontier, a distinction which was 
abrogated by the Russc-German Commercial Treaty; 80 far as 
these goods are concerned, the rates of duties established by the 


General Tariff for imports over the European land frontier are in: 


nearly all cases 20 per cent. higher than the corresponding rates 
for imports by sea. The Blue Book containing the complete tariff 
may be purchased from Messrs, Wyman & Sons, Fetter Lane, E. O., 
at a cost of 7d. Poud = 40 funte = 36 lb. 


| Old rate. New rate 
i Roubles. Roubles. 
Asbestos manufactures in combination with Per poud. Per poud 
other materials or not... eis 8°50 3 85 
Moulded carbon wares for electrotechnical 
purposes tuch as arc light carbons, plates, 
cylinders, &o., ieee leas ian 10 
funte each .. one dee 6 8'80 
Weighing 10 fante or more each . sà aes 1 1˙10 
Pipes of porous clay and moulded parts of 
Pipes 
Unglazed Sas P sea i 10 11 
Glazed ... ese ses 15 22 
Mineral tar, bituminous mastic all A of 
fuaible asphalts ees 30 33 
India- rubber (oaoutohouo and ` gutta- 
perona, prepared and manufactured :— 
1. Soft :— 
(a) In sheete, slabs, threads, or dis- ; 
solved ; wares not specially men- 
tioned and not in combination Per fant. Per funt. 


with other materials _... a 020 0'22 
Cb) Manufactures not specially men- 
tioned in combination with other 
materials; rubbered cloth 905 0˙30 033 
2. Hard (vulcanised) :— 
(a) 5 sheets, slabs, . 
ies 0'20 0°22 
y. Ea not specially men- 
tioned, whether ia combination 
with otber materials or not 050 0°55 
3. Boots and shoes of caoutchouc or 
gutta-percha, combined or not 
with tissues, leather, buckles, &0. 0°42 0°46} 
4, Tissues impregnated with india- 
rubber, for fillets of cards :— 


(a) With felt... see 90 5 aes 0°15 0˙161 
(5) Without felt eve or 0°30 0°33 
, Per poud. Per poud 
Steel rails, even perforated or grooved ... 99 Piesi 
1 
Copper, aluminium, nickel, &., and 
alloys :— 
In pigs, ingots, shavings, cone “Pe 
and powder ... 5 5 50 


In bars, rods and sheets, "even ‘if 
polished or with designs rolled or 


stamped on their surfaces— 
(a) Of a thickness of 4 mm. or more 6 6°60 
(b) Of a thickness of less than } 
down to | mm. inclusive ewe 6 40 7°04 
(c) Of a thickness of less than | mm. 7°10 7˙81 


Nork.— Sheets of copper cut otherwise than in rectangular form 
pay the respective duties specifled under (2) above together with 
an additional 10 per cent. The additional 10 per oent., however, 
does not apply to sheets of other metals and alloys referred to 
above cut in the same manner. Copper and copper alloys, as well 
as the other metals and their alloys referred to, if rolled or wire 
drawn and of a diameter or width of 12} mm. or less, pay duty as 
wire. 

(To be continued.) 


* Imported by sea. Im ported over European land frontier. 
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CONTROL APPARATUS FOR STEEL MILL 
AUXILIARY ROLLS. | 


Te manufacture of steel being essentially a series of processes, 
immunity from defects in design of the machinery used for any 
stage in the process, however relatively insignificant its function, 
is of vital importance, E 
In no branch of the industry have greater improvements been 
made during recent years to produce absolute reliability, eimplicity, 


Line 


Filo. 1.—CONTACTOR WITH SHUNT OPERATING 
OoIL PITTED WITH MECHANICALLY-INTER- 


LOOKED ACCELERATING RELAY, RELAYS. 


and greater output, than in the electrical equipments for con- 
trolling the reversible motors driving the live rolls. 

Control apparatus for this service is subjected to the most severe 
conditions to which electrical apparatus has been applied for 
commercial purposes, as the motors driving the rolls have to be 
started, checked, started again or reversed as often as 20 to 30 
times a minute throughout a day of 20 hours. 

The controlling device originally used was the well-known hand 
operated dial type adopted for other industries, consisting of oon- 
tacts for reversing the armature connections, and introducing or 
cutting out resistance in series with the motor armature for 
etarting and reversing the main armature current passing through 
these contacts. The earliest forms, as for other industries, oon- 
sisted of fixed contacts mounted in one plane on alate or other 
insulating material over which were moved contacts mounted on 
or geared to the operating lever. These dial type controllers were 
at one time superseded by the well-known drum type controller 
as used for tramcare. The magnetic blow-out can be more con- 
veniently applied to this form of controller, which has the addi- 
tional advantage that the wear caused by arcing on the moving 
contacts is leas, due to the fact that a different contact is used for 


Fic. 3.—B.T.H. MASTER CONTROLLER WITH COVER REMOVED. 


each division of resistance, whereas in the dial type the same 
moving contact is subjected to the arcing of each resistance step. 

A dram type of controller, however, becomes very massive when 
sufficient control points are used to limit the current which flows 


on the firat notch to a low value, and the moving parts become 80 
heavy as to cause fatigue to the operator. For this reason the dial 
type, which in its later forms was a sound mechanical structure 
was, in many cases, preferred to the drum type. 

No form of hand-operated main current controller yet designed, 
however, contains the essential features for the satisfactory con- 
trol of auxiliary rolls. 

The usual practice adopted when starting a motor, of delaying 
movement of the controller handle from step to step until the motor 
has accelerated, and the current decreased to approximately ite 
steady value, cannot be observed in this service, where the opera- 
tor’s whole attention must be applied to the billet being rolled, 
and not to the protection of the motor or gears. Some form of 
automatic protection is therefore necessary, and this must be 
applied so as not to delay notching an instant after the current 
has decreased to the required limit for cutting out the next step 
of resistance. For this reason dashpot control is not suitable. 

These considerations lead to the conclusion that the best solution 
of the problem is obtained by the use of a manually-operated 
master controller and electrically-operated contactor switches, the 
contactors closing partly under the influence of the master con- 
troller and partly of the main current. f 
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Fic, 2.—CONNEOTIONS OF B. T. H. CONTROL PANEL, CONSISTING OF CONTACTORS 
FITTED WITH MECHANICALLY-INTERLOCKED CURRENT LIMIT ACCELERATING 


Fia. 


t. — B. T. II. 
CONTACTORS 
INTERLOCKED CURRENT LIMIT ACCELERATING 
RELAYS. 


PANEL SHOWING 
MECHANICALLY- 


CONTACTOR 
FITTED WITH 


As the cycle of operations is varying all the time, it is impossible 
to apply a device for producing entirely automatically the required 
results, and the human element must necessarily be introduced 
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This form of controlling device is now bsing generally adopted 
for the control of auxiliary rolle. Such a system, to be satisfactory 
for use in a steel works, must be free from the mass of small 
wiring and auxiliary contacts usually associated with the earliest 
forms of automatio devices. 

A contactor having the necessary rugged characteristics and 
simplicity of construction for the servic, is found in the type 
universally adopted for railway service, which has solid main 
contacts pressed together by strong spiral spriags. Fig. 1 shows 
the type in question for direct-current oirc zits, which has very few 


Fic, 56.— B. T. H. CONTACTOR PANEL AND MASTER CONTROLLEB, 
SUITABLE FOR USE WITH A REVERSIBLE INDUCTION MOTOR. 


parte, all parts being easily accessible for inspection, cleaning and 
renewals 


The method of making the current limit relay part of the con- 
tactor, adopted by the British Thomson-Houston Oo., Ltd., of 
Rugby, who were the first to introduce contactor systems for the 
control of live roller gear in this country, enables a very simple 
wiring system to be adopted, as shown in fig. 2, which is a typical 
diagram for live roll service. Referring to the diagram, con- 
tactors 1 and 3 are mechanically interlocked, so that they cannot 
be closed together; so aleo are contactors 3 and 4. Each current 
limit relay consists of a main coil and iron plunger, the plunger 
carrying a contact diak which bridges two contact when in 
its lower position. The plunger is held mechanically in its upper 
position by the moving arm of the contactor when the contactor 
is opsp, as shown in the view. When the contactor closes, 
the plunger is mechanically released, and is only held in the upper 
position by the magnetic effect of the main current. When the 
main current has decreased to a predetermined value due to the 
speeding up of the armature, the plunger falls to its lowest position, 

us closing the operating coil cironit of the next resistance con- 
tractor, which closes, causing the main current to increase and 
accelerate the motor. This is repeated for each resistance step. 

The type of master controller used by the B.T.H. Co. is as 
shown in fiz. 3. This has three control points forward and 


— | $ 3 


Fia. 6.—CoNNECTIONS oF B.T.H. CONTROL PANEL, CONSISTING OF CONTACTOBS 
AND SEBIES OONTACTORB-TYPE ACOELERATING RELAYS, 


reverse. The first point closes the armature circuit through a 
very high resistance. This serves as a check point when the con- 
troller handle is thrown from forward to reverse. The second 
point corresponds to slow running of the motor, and is used 
for turning the billet. When the controller is on the third step 
the rest of the resistance contac‘ors notch up automatically under 
the influence of the ourrent limit relays. 


The great advantages obtained with the contactor equipmente 
a the hand-operated main controller equipments have been as 

ollows :— 

The wear on the motor, shaft and pinions, and the consequent. 
repairs, are greatly reduced, due to the faot that the current limit 
relays prevent these parts being subjected to excessive stresses. 
The contactors having a quick make-and-break action, and being 
fitted with separate blow-out devices, are more suitable for con- 
trolling heavy currents without excessive wear than are ordinary 
controllere, and although better able to deal with heavy ourrents. 
than the hand- operated controller they are not subjected to auch heavy 
currents, due to the fact that the current is controlled within 
limite by the relays, The quantity of steel rolled in a given time 
is increased, as the operator can move the controller handle as. 
rapidly as he likes without fear of breaking pinions or shafte, the 
motor being automatically accalerated or reversed in the shortest 
safe time. Another important feature is that these small master 
controllers can be used by the operator without fatigue: — 

Fig. 4 shows a typical contactor panel for direot-current 
T fig. 5 for alternating-current circuits as made by the 

H. Co. ae 

Diagram fig. 6 shows a control equipment for direct-current 
circuits, for which another form of current.limit relay is used, 
the control system being otherwise the same as described above. 

The relays in this case are small series contactors, the main con- 
tacts of which are in the control circuit, the operating coils being 
in the main circuit. These series contactor relays which are shown 
in fig. 7 area B.T.H.Co. patent. They have the property that 
they can be adjusted so that the contacts will remain in the open 
position if a ourrent of more than a desired value be switched 
through the operating coil, and will close automatically when the 
current has decreased to a desired value. 

In the diagram, fig. 6, the main contactors which are operated by 
shunt-wound coils are marked 1-9 inclusive. The contacts of the 
relays are marked a, the main coils of the relays being shown 
immediately balow the contacts. A main contactor in closing to 
short-circuit one of the divisions of the starting resistance com- 
pletes a circuit through the operating ooil of the relay controlling 
the contactor next to close in the sequence. The instantaneous 
increase in the line current caused by short-cirouiting m= division 
of the starting resistance causes the relay c ntaots to remain open 
until the motor has accelerated and the line current has decreased 
to a safe value. The relay then closes completing the circuit to 
the operating coil of a main contactor, which then closes, The 
main contactor in closing energises the coil of the next relay, and 
soon, The control system shown in fig. 6 is being successfully used 
for rolling mill service. ` 


NOTES FROM CANADA. 
[FROM OUR SPECIAL CORRESPONDENT. ] 


Like other countries, Canada is making strenuous efforts. 
in regard to trade. The Department of Trade and Commerce 
has already prepared several special bulletins dealing with the 
trade of Germany and other subjects of interest, and is doing 
all it can to assist manufacturers, giving them information as 
to opportunities for trade and other matters. 

The Canadian Manufacturers’ Association is now similarly 
exerting itself, and, besides fostering a Made in Canada 
campaign, designed to induce people in this country to buy 
hcme-made goods in preferencé to any others, the Association: 

N 


FId. 7.—B. T. H. SERIES CONTACTOR. 


at a recent ineeting discussed the plans of the recently-formed 
Export Association of Canada, Limited,“ which will en- 
deavour to develop the trade of the Dominion with foreign. 
countries, f l 

lt was stated that the first duty of this Association would 
be to strengthen the trade ties between the various Domi- 
nions of the British Empire and to take advantage of tbe 
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preat opportunities for trade with them, both now and after 
the war.“ 

The development of trade with Russia, France and Belgium, 
as Well as China and South America, was also spoken of, and 
it is apparently intended that an office shall be opened in 
Lendon, which will act as a commission agent for the 
manufacturers and provide for the transportation of goods. 

Some little time ago telephonic communication was estab- 
lished between New York and San Francisco—a few days 
hack it was the turn of Toronto to be put in direct connection 
with that distant city, and according to the daily papers the 
voices were perfectly plain and conversation was carried on 
with ease—a noted singer in Frisco entertained the 
Toronto audience with a song. Montreal has also been put 
in tauch with the Californian city in the same way. 

The writer of these notes has on more than one occasion 
within the last two years or so suggested that it would be a 
good thing for British engineering trade with this country 
if facilities could be afforded to young men here to get their 
engineering training in British workshops instead of going 
tə the U.S.A. for it and becoming, as they inevitably do, to 
all intents and purposes, American engineers, imbued with 
the notion that everything worth having is made across the 
border, and being, of course, entirely ignorant of, and alto- 
gether out of touch with, any British products or methods, 
ete. l 

This idea is set forth in very similar terms by a writer in the 
Fugineer for April 16th, 1915, on page 353. It is to be hoped 
that some day a little notice will be taken of the suggestion, 
as the arguments in its fayour are undoubtedly based on 
solid facts. : 

Mr. Hainilton Wickes is quite right when he urges British 
manufacturers to make greater efforts to secure Canadian 
tride—if they wish to have any at all. In the writer's own 
experience “it is much easier to get information from the 
great country to the south than to write home, wait a long 
tune, and then perhaps have one’s inquiries for prices 
answered with no information as to whether the figures given 
are f. O. r. factory, f.o.b. British port, Canadian duty paid, or 
any such important details. Such a state of affairs is not 
exaggerated at all. 

The B. E. A. M. A. and similar bodies might do worse than 
take measures not only to impress upon their members the 
necessity for giving certain important details when quoting, 
but als. as far as possible, supply the inforination or state 
how and where it may be obtained. Perhaps they already do 
this. but, if so, the members must, many of them, be sadly 
nevlectful of such advice. 

Very few firms, except those who actually have their own 
men out here, ever take the trouble to quote their goods f. O. b. a 
Canadian town or city, even when specially asked to do so. 
li the necessary information is not available at home, steps 
should be taken to make it so somehow or other. 

There is no doubt about it, and nothing is likely to change 
the situation, that the consulting engineer or other individual 
who requires prices and other particulars will invariably make 
we of those which are furnished in the handiest form and 
leave the others aside if he can possibly arrange his work with 
any degree of satisfaction in this way, 


WAR ITEMS. 


German Engineering during the War.—At a recent meet- 
ing of the Association of German. Engine Builders, Herr Fr. 
Frolich discussed the position of German engineering during 
the war, While admitting that there had been a consider- 
able falling-off in the number of new contracts, he claimed 
that the machine-tool and ‘agricultural-implement makers 
had more than enough work on hand. As many branches of 
industry (Herr Frölich thinks) are likely to be extremely 
busy as soon as peace is restored, he suggested that the 
works should prepare themselves for the coming boom (!) by 
extending their plant and by making other necessary alter- 
ations. It was probable that after the war there would be 
less preference shown in Germany for foreign machine tools, 
Wpewriters, sewing and shoe-making machines, and agri- 
cultural implements, and now was the time to start svstem- 
atic preparation to supplant such machines. Herr Frölich 
referred in ecstatic tones to the achievements of the German 
engineering industry in meeting the enormous demands of 
the Army for munitions. Deliveries were being expedited, 
and the system of emploving middlemen in contracts, which 
in the beginning of the war adversely affected the efficiency 
of the engineering supplies, had been abolished. While the 
home trade had been supported by the war, export trade had 
suffered considerably, and this was particularly important, 
h cause normally about one-third of the total output of Ger- 
man engineering works was exported. Herr Frölich gave 
teasons for believing that after the war the German engi- 
neering works would be able to resume unweakened their 
competition in the world’s markets with their old opponents, 
provided the Government took measures to safeguard Ger- 
manv’s interests abroad. Otherwise, the coming military 
victory ” might be accompanied by heavy economic losses.— 
The Ironmonger.” 


Scheme for Training Munition Workers.—The Engineer- 
ing Department of King’s College, London, is organising a 
scheme far training unskilled and semi-skilled men in the 
use of tools, so as to fit them for work at the munition 
factories. The work is to begin at once, and will proceed 
throughout the summer vacation, and, if the need is still 
great, will be continued during the winter. The Industrial 
Reserve, 227, Strand, is helping the College both in the 
supply of men who can be usefully trained for such work, 
and in finding places for them in factories when trained. 
The work will be done in two shifts, from 9—12.30 and 1.30 
to 5 p. m., Monday to Friday inclusive, so that forty men can 
be taken each day. The average course is expected to last 
for three or four weeks, though this will naturally depend 
on the previous training and progress of the student. The 
fee charged will be the nominal one of 2s. 6d. per week, 
which will only go a small way towards defraying the run- 
ning expenses of the scheme. £150 has already been con- 
tributed by a subscriber to the Industrial Reserve, and it is 
hoped that fuether contributions will follow. There is no 
doubt that such a scheme, which has already been initiated 
at Sheffield, Birmingham and Manchester, will be of the 
utmost use in making available for the public service a great 
amount of willing help which is at the present moment un- 
focused and untrained. The College and the Industrial 
Reserve. are already in touch with firms manufacturing 
munitions, and there should be no difficulty in finding places 
for sufficiently qualified men. This scheme, as well as the 
advanced testing work which the department will be able to 
do for the Ministry of Munitions, will be under the direction 
of Professor A. H. Jameson. Inquiries and applications 
should be made to the Secretary, King’s College, Strand, W. C. 

The Manchester School of Technology has similarly ar- 
ranged with the local Munitions Committee to provide classes 
in the workshops of the School for preliminary training. The 
Nottingham Society of Engineers is holding a special meet- 
ing on Monday evening next, at which the Munitions Com- 
mittee will be represented, to discuss the best way in which 
the Society can assist the Committee. | 

500 Iron Crosses for the A.E.G. Men.—The activity of the 
Berlin A.E.G. in the financial year which ends in July is 
reported to have been divided into two parts. In the first 
place there are the Army orders, which were very consider- 
Able, but the profits on which had been over-estimated. 
Secondly, there are the regular electrical contracts, which 
are declared to have been normal, both in the inland market 
and for export to neutral countries. Taken as a whole, the 
turnover has been very satisfactory. For the rest, the ex- 
ports in general have been interrupted by the war, but no 
doubt is entertained that, after the return of peaceful times, 
the former relations will be re-established quickly in some 
cases and less rapidly in others, owing to the splendid organ- 
isation and the indispensability of the manufacturers of the 
German electrical industry. Equal confidence is entertained 
by industries in general in regard to the future. For the 
moment it is stated that nothing can be said concerning the 
dividend for the past year, but the liquid state of the com- 
pany’s finances, which has always been made a prominent 
feature, is particularly ‘preat at present, and the company also 
holds War Loan securities of the value of £600,000. About 
18,000 emploves are in the field, where 450 have fallen, and 
as many as 500 have received the Iron Cross. It is calculated 
that the voluntary war grants made to dependents of work- 
men called up for active service will soon reach £250,000. 

Employment of Disabled Sailors and Soldiers.—With re- 
ference to the announcement in our last issue to the effect 
that the Council of the Institution of Electrical Engineers 
desire to call attention to the demand for employment from 
disabled sailors and soldiers, we understand that the Com- 
mittee which deals with the question of the employment of 
these men is the Association for the Employment of ex- 
Soldiers, 119, Victoria Street, Westminster, London, S. W., 
to whom all applications for further information and for lists 
of the local branches of the Association should be addressed. 
Many of the men could, no doubt, after some training do 
useful work as switchboard attendants. Attention is also 
drawn to the report of the Local Government Board Com- 
mittee upon the provision of employment for sailors and 
soldiers disabled in the war, copies of which can be obtained 
from any bookseller, at the price of Tid. each. 

Australia.—A Sydney firm wishes to add British agencies 
for lampholders and electrical accessories. Reference, 
31,674h. 

An Adelaide ſirm wants British agencies for piping, air 
lift pumps and electric motors. Reference, 31,639f. 

A Melbourne firm wants names of British makers of hard- 
ware, tools and electrical goods. Reference, 31.639. 

A Melbourne agent wants to hear from British makers of 
electric cranes, Wires, cables and pumps. Reference, 31,639, 

Inquiries respecting anv of the foregoing should be 
addressed to the Board of Trade Commercial Intelligence 
Branch, London. 


Board of Trade Inquiries.—The June 21st list (No. 26) of 
inquiries received for sources of supply of goods includes the 
following:— 

Clocks for electrical trade signs and ather electrical purposes. 

Permanent magnets, 

Wood or ebonite separators for portable batteries, 

Personal and Roll of Honour.—Matters of personal interest 
arising out of the war will be found to-day and in future 
under our General Personal Section on a later page. 
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CORRESPONDENCE. 


Letters received by us after 5 P.M, ON TUESDAY cannot appear until 

- the following week. Correspondents shuuld forward their communi- 
cations at the earliest possible mament, No letter can be published 
unless we have the writer's name and address in our possession, 


The Rallway Carriage Problem. 


I strongly concur with your excellent leader on the carriage 
problem—you have got right down to the root of the evil under- 
mining our commercial system in holding the railway companies 
responsible for exploiting trade, and bleeding commerce in this 
country at every possible turn, I may say I have heard from 
absolutely reliable authority of an instance where a vonsignment 
of printere’ blocks was dispatched from the Midlands to Plymouth, 
and the charge for carriage on the same was more than the actual 
value of the goods themselves, leaving a small loss on the trans- 
action. The same blocks from any town on the Nine in Germany 


would haye been delivered at Plymouth for considerably less than a 


third of the English railway charge. If this does not constitute 
a great scandal to traders in this country, I should like to know 


what does ? Henry L. Dobson. 
Lsvenshulme, Manchester, June 22nd, 1915. 


Pitting of Generator Brushes. 


Some time ago I had occasion to work on a 5600-KW. turbine set 
which was giving commutator trouble similar to the set mentioned 
by Mr. Johnstone. The + brushes were also the ones to suffer most, 
perhaps due to leakages in the circuit somewhere or other in the 
— side, and thus overloading the live side of the machine. I should 
take a potential test in the first place and start from the 
generator brushes, gradually working away. 

I cured my set by undercutting the micas between the segments 
of the commutator to a depth of about m of an inch, after 
which I changed the hard carbon brushes for a better class of the 
graphite type, which have a carrying capacity double that of hard 
carbon. On full load I adjusted the brush rocker wheel until I 
obtained sparkles commutation. 

Mr. Johnstone will perhaps pardon me if I differ from him 
in saying that his set is not sparking badly under the brushes, 
It is the minute crackling sparks which eat away the centre portion 
of the brush face, and are hard to see unless looking end on the brush 
during the latter part of a big run. If the machine were not 


sparking, the brush would polish up like glass, and the commu- 


tator take on a clear purple tint; it is then in perfect condition 
and should not be messed with, exoept for renewing brushes or 
grinding down. I could give Mr. Johnstone a diagram of the tool 
and guide for cutting out the micas if he intends setting about the 
machine. The Morgan Crucible Co., Battersea, would supply him 
with the proper brushes, 


Liverpool, June 28th, 1915, 


Henry Fowler. 


Colonial Advice to Our Advertisers. 


I should like to call the attention of the advertisers in your 
paper to the difficulties experienced by engineers in the Colonies 
in obtaining particulars of the articles advertised and illustrated 
in your paper. 

Having been a central-station engineer at home for some years 
before coming out to this colony, I notice very much the difference 
between home and Colonial undertakings with regard to obtain- 
ing up-to-date and new appliances and apparatas, and the chief 
complaint, if such it can be called, is that with a few, prominent 
exceptions most of your advertisers neglect to mention the names 
of their Colonial and foreign agents in their advertisements, and 
even in pamphlets sent through the post. 

I often see an illustration and advertisement of a piece of appa- 
ratus which is apparently what I am in want of, but it is seldom 
if ever that any price or even an approximate idea of the oost is 
given, and my only course is to write home to our London agents, 
putting them to the tronble of obtaining information and prices 
which particulars eventually reach me from six to eight weeke’ 
after the inquiry has been made, At the end of this time I may 
find that the apparatus is not exactly what J require, and I am, 
therefore, again six to eight weeks away from obtaining what I 
want, or if it does happen to be the article, I have again to write 
back, and a farther three weeks is lost before the order reaches 
London, whereas if advertisers would give some approximation 
to the oost and the names and addresses of their principal 
Colonial or foreign agents, inquiries could be made quickly and 
expeditiously in the country, to the advantage both of the boyer 
and of the manufacturer, 

This is a matter which evidently does not appeal to the average 
manufacturer, siinply because he has never placed himeelf in the 

osition of the Colonial buyer, and I venture to say that the addi- 

ional advertising space required, if any, for lists of the principal 
agents, would well repay the outlay. 

By giving assistance to this object of putting the home manu- 
facturers in closer and quicker touch with Colonial and foreign 
buyers through their agents in the respective countries, you will, I 
feel sure, be conferring a benefit on manufacturers and buyers 


alike: B. Sankey, 
Municipal Electrical Engineer, 


Port Elizabeth, South Africa, June 10th, 1916. 


BUSINESS NOTES. 


Consular Notes.—CHOSEN.—The American Consul 
at Seoul reports that information to hand from Kongju, the 
capital of South Chusei Province, says that a 50-H.P. electric light 
pani is to be establisbed there to supply, approximately, 1,500 

mps, The initial capital of the company is $12,500. It is antioi- 
pated that the machinery will be ordered from Japan, although 
no definite decision has been reached as yet as to the type to be 
employed. Correspondence should be addressed to the Kongja 
Electrio Co., Kongja, South Chusei Province, Chosen. ; 


CUBA.—Senores Maristany and Estrada have been granted per- 
mission by the Cuban Government to install an electric light plant 
at Camps Florida, Habana Province; Ssnores Pollo and Herrara 
have been authorised to install a similar plant at Coliseo, Matanzas 
Province, and Senor Cuesta has been authorised to install a similar 
plant at Arrogos de Mantua Penar del Rio Province. In each 
case, it is specified that the conc3ssion will be void if the plant is 
not in working order within one year. 


FRANCE.—A recent American Consular report on the trade of 
Francecontainssome interesting information regarding the electrical 
industry before and since the war. According to this report the 
general conditions prevailing in the electrical industries of France 
in 1914 up to August Ist were not unfavourable, Although a 
tendency to weakness had set in during the latter part of the first 
Aa of the year, the orders received equalled those taken during the 
first six months of 1913. Immediately after war began business 
came to a standstill. It soon revived, however, and the year ended 
with a smaller volume of trade than in 1913, but all the factories 
were in active operation with curtailed capacity. It is estimated 
that in 1914 the orders for heavy electrical machinery fell off by 
about 30 per cent., for transformers about 20 per cent., for traction 
apparatus about 60 per cent., for general lines of electrical goods 
about 20 per cent., and for turbines about 50 per cent, There was 
also a considerable reduction in the sales of cables, practically no 
orders for apparatus for the extraction of nitrogen from the air, 
and but few for ozonization of water. Trade in electric cooking 
and heating apparatus has never been of great importance in the 
country, owing to the high cost of electrical energy, there being no 
special rates for current applied to heating and cooking. 

There were much smaller orders placed in 1914 with French 
manufacturers for the equipment of overland central power stations 
than during the previous year (which was an exceptional one for 


this branch of the industry), as few new stations were established. 


and none of great importance. The businees of the existing 
plants, which had been expanding daring the first six months of 
the year, fell off considerably in the second half, owing to the 
abnormal conditions prevailing. 

None of the leading French railway companies contracted for 
new electrification of their roads in 1914. The work on the 
saburban lines of the Western Railway which had been com- 
menced is still progressing, and the Southern Co. (Midi) has 
ordered additional electric locomotives for use on its lines from 
Tarbes to Paris and from Villefranche to Perpignan, where already 
three electric locomotives and a number of motor cars had been 
placed in service. 

There was a notable increase in the manufacture of metal- 
filament lamps in France in the early part of 1914, so that, not- 
withstanding the falling off during the second half of the year, the 
total annual production was about 30 per cent. in excess of that of 
1913. The change from carbon to metal-filament lampe being practi- 
cally completed,'a redaction in the rate of increase in their manu- 
facture during 1915 is expected, even if business conditions are 
normal. Owing to keen competition existing, the lamp prices quoted 
during the first six months of 1914 were very low, but toward the end 


of the year, in consequence of the decreased production caused by the 


scarcity of labour and material, the prices became more favourable, 
the inorease ranging from 20 to 30 per cent. Generally speaking, 
there was a tendency to lower prices for other electrical products 
owing to the keen foreign competition, especially with German 
and Swiss goods. An exception might be made as regards motors 
employed in steel work, for which there was a large demand. 
Many of the companies, taking advantage of the slackness of trade, 
re-equipped and modernised their plants. As with lamps, scarcity 
of material and labour and the suppression of an important 
part of the competition, has resulted in raising prices to 
a better level. In the last annual report from the Consalate- 
General, attention wae called to the appearance of high 
capacity 1,000 to 3,000-c.p. half-watt tungsten lamps. 
Such lamps are now being made of small capacities, which 
allow them to be adopted for domestic lighting; 50-C. P. lamps are 
being sold for normal voltage, ie., 100 to 250 volts, The half- 
watt lamps for lower voltages are rendering efficient service when 
used as automobile headlighte, battery flashlights for army use, 
Ko. The fact that soon the manufacturers will be able to obtain 
25-0,P. lamps that consume 1 half-watt per C. r. will result in a 
reduction in the cost of electric lighting. Water sterilisers, the 
aterilising being accomplished through ultra violet rays given by 
mercury vapour quartz electric lamps, are being successfully used 


for army field sterilising outfits and in military hospitals, thereby . 
‘providing sterile water for soldiers in service on the field and for 


nurses and wounded in hospital. The hydro-electric development, 
which has temporarily been brought to a standstill owing to the 
war, will, after the hostilities are terminated, be taken up with 
renewed activity, and in this branch there should be a good market 
for electrical machinery, the greater part of which was previously 
imported from Germany. 
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Most factories in France that were previously used for the 
manufactere of electrical apparatus are now being employed in 
the manufacture of ammunition, &o., for the army, with the result 
that there is now a good opportunity for the importation of all 
classes of electrical goods into this country, especially electric 
motors of capacities up to 50 H.P, 


China.—In a report by H.M. Consul-General at Yunnan-fu 
on the trade of Mengtsu, shortly to be issued, it is stated that 
the great drawback to British trade in the Province of Mengtau 
hitherto has been the lack of any British firm to represent United 
Kingdom manufacturers and push the sale of their goods; but 
there is a good prospect of this deficiency being remedied in the 
near future. The present time is exceptionally favourable for such 


an enterprise, as the two German firms which have hitherto sup- 


plied local buyers with machinery, .piece-goode, dyes, paper, &., 
can now obtain no farther supplies, and the Chinese would wel- 
come the establishment ofa British firm in Mengteu. There are 
inquiries for irrigation pumps, electric light machinery, flour and 
rice mille, material for the installation of water-worke in Yunnan-fu, 
locomotives and trucks for the Pishihchai Railway, and other 
itema, but these can only be dealt with by a man on the spot who 
is prepared to make a contract for the goods delivered o. i. f. at 
Haiphong, possibly assist to some extent in their erection, and 
arrange the question of exchange. The representative of the 
machinery department of a Hong-Kong firm is now in the Province 
looking into these matters, and there is a good prospect of at least 
some of the inquiries resulting in the placing of orders with 
United Kingdom manufacturera.— Board of Trade Journal, 


France,—Inquiry is made for the names of United 
Kingdom manufacturers of mechanical ploughs, reaping machines 
and harrows (worked by gas and petrol engines, steam or elec- 
tricity), also motors (of 2 to 12 H.P.) suitable for agricultural use. 
(Reference G. W. 1,256.) Communications to the Secretary, British 
Chamber of Commerce,'9, Rue des Pyramidee, Paris. 


Private Arrangements,—JoHN BOULT & J. H. BOULT 
(trading as John Boult), cyole agent and electrical engineer, 3, 
Grosvenor Street, Chester. —A meeting of the creditors herein was 
held at the Westminster Hotel, Chester, last week, when Mr. 
Dodds, solicitor acting for the debtor, stated that the liabilities 
amounted to £631, and the assets were estimated to produce £692, 
while there were preferential claims to be deducted amounting to 
£10. It was reported that the business had been carried on in 
partnership by the debtors since May, 1912, each partner having 
pat in about £100 cash. Jobn Boult was stated to have had no 
hand in the management of the business, this having been left 
to J. H. Boult, his cousin. John Boult was said to have a 
separate business at Liverpool, which was carried on in his own 
name, and in connection with which no partnership existed. It 
was decided that a deed of assignment of the assets of the Chester 
business only be executed in favour of Mr. C. Turner, of Sheffield, 
as trustee, with a Committee of inspection consisting of the 
General Electrio Co., Mr. A. Cripwell, and Mr, Parkin 8. Booth. 
The following are creditors :— 


Drake & Gorham, Ltd. .. . . 2101 B. I. & Helsby Cables, Ltd. 24 
General Electric Co. .. . 48 Pucker, J. H, & Co. es . 1 
Fuler Acumulator Co... -- 38 Macintosh, O., & Co. oe . M 
Glover, W. T., 4 CO. -— B6 Ward & Goldstone si .. 16 
Baxendale Bros. .. se . 88 Wilson, J. J. au sw .. 13 
loan Electrical C5. ae -- M Ferranti, Ltd. ss sa . 12 
Edison & Swan 83 


Credenda Conduits oe . . 18 


Bankraptcy Proceedings.—J. W. & T. W. TATTER- 
SALL (Tattersall & Tattersall), electrical engineers, Willesden Lane, 
N.W.—Last day for proofs for dividend, July 10th. Trustee: Mr. 
E. S. Grey, Official Receiver, Bankruptcy Buildings, W. C. 


Dissolutions and Liquidations.—FELGATE INSTALLA- 
TION Co., Ltp.—Creditors must send particulars of debts, &., to 
Me, A. G. West, 51, Market Place, Reading, the liquidator, by 
August 5th. 

PILLINGS & Co., builders and electricians, 13, Cross Street, St. 
Leonards-on-Sea.— Mesaers. F. Pillings and R. E. Seggie have dis- 
solved partnership. Mr. Pillings will attend to debts, and continue 
the business. 


Australian Trade.—A correspondent who is repre- 
senting in London a firm of engineers and contractors which has 
been established in Australia for 30 years, and has branches in 
each State and workshops at Sydney, equipped with modern tools 
and appliances, is open to receive proposals relating to the manu- 
facture in Australia, under licence, of approved specialities and to 
arrange fresh agencies and purchase new lines in engineers’ 
requisites. Communications addressed to Sydney Agent, care of 
the Editors, will be forwarded. 


New Mazda Half-Watt Lamps.— The BRITISH 
THOMSON -HOUSTON Co., LTD., of Mazda House, London, E. C., have 
issued an eight-page illustrated pamphlet concerning Mazda 
* half-watt lamps, giving particulars of new sizes, 4 and 1 ampere, 
and information as te reduced prices. The new lamps are made for 
25, 50—60, 100—130, and 200—255 volts. 


Trade Announcement.—Mr. L. H. EULER, 
A. M. I. E. E., has changed his address from Broad Street Buildings, 
E. C., to 46, Roan Street, Greenwich, S. E. Telephone, New Cross 463. 


Advance in Prices.— THE Bastian METER Co., LID., 
have announced an advance of 20 per cent. in prices of Bastian 


meters from July Ist, consequent upon increased cost of raw 
material and labour. 


Book Notices, — Alignment Charis. By E. 8. 
Andrews, London: Chapman & Hall, Ltd. Price 1s. 3d. net.—In 
this booklet the author explains the method of constructing and 
using the alignment charts which have come into common use in 
recent years and which are capable of effecting a great economy of 
time and labour. In these charts the desired result is arrrved at by 
laying a straight-edge or stretching a thread across two graduated 
parallels representing two of the variable quantities, and reading 
off the third quantity at the intersection of the straight-edge with 
a third graduated line. This process corresponds to the solution of 
a linear equation of the first order between three variables, any 


two of which are given; the author gives a simple proof of the 


validity of constraction, and shows how it can be applied to simple 
formule. When the formula involves the products of the terms, 
it is put into logarithmic form, and then can be dealt with in a 
similar way, the parallels being graduated logarithmically. When 
there are more than three variables, the solution is obtained in two 
stages, and the principle may similarly be extended to any number 
of variables. The method is of great value, and the author's 
explanations are clear and conciee. 

“Trade Products of the British Empire is the subject covered 
in a special supplement issued with the July number of the 
Chamber of Commerce Journal, It is a statistical account of the 
resources of the British Empire as a supplier of foodstuffs and 
of raw materials for British industries, with statistics and notes 
as to foreign sources of supply. The prevailing conditions render 
such an account of exceptioual interest just now. 

We have just received the issue of Mesers. W. T. Glover & Co.'s 
Almanac for 1915-16. This annual has now reached its 14th year, 
and differs from all other publications of the kind in being issued 
at Midsummer ; this, however, is only one of its many unique 
features. It stands alone in that every day in the year receives 
special attention in the shape of a device, a useful extract from 
some technical treatise, an interesting view of one of Glover's 
cable installations, or a humorous item in the shape of a sketch or 
a clever literary composition. The only fault that we have to find 
with it is that the temptation to lock ahead” is apt to prevail 
over the more pressing demands upon our time; but that is 
really a subjective not an objective fault, arising out of the high 
quality of the contents. The leaflet for July Ist shows the well- 


known trade-mark of the company, and indicates that the firm 


was established as long ago as 1868. 

“Tramway Track Construction and Maintenance.” By R. 
Beckerstaffe Holt. London: Tramway and Railway World Offices, 
Prioe 10a. 6d. 

“ Proceedings of the American Institute of Electrical Engineers.“ 
Vol. 5 No. 6. June, 1915. Washington: The Institute. 
Price 81. 

_“ Science Abstracts.“ Vol. 18, part 6. June 25th. Sections A 
and B. London: E. & F. N. Spon, Ltd. Price 1s, 6d. each section. 

An Improved Governor for Water-Turbines.“ By Percy H. 
Pitman. Exeerpt from the Proceeding: of the Institution of 
Mechanical Engineers. 

“Shall the Government Own and Operate the Railroads, the 
Telegraph and Telephone Systems? Shall the Municipalities 
Own their Utilities? — The Negative Side.“ Six addresses. New 
York : The National Civic Federation. Price 50 cents. 

Alternating Current Work.” By W. Perren Maycock. London: 
Whittaker & Co. Price 6s. net. i 


Railway Station Lighting.—The Caledonian Railway 
Co.'s central station at Glasgow, which was originally lighted by 
120 10-ampere open-typearc lamps with opalescent globes, running 
four in series on 230 volts, mounted at a height of about 22 ft., 
and spaced from 60 to 80 ft. apart, is now lighted by 500-watt 
Osram Atmos type lamps, which occupy the positions previously 
occupied by the arc lamps, The result has been very satisfactory, 
as there is a reduction of 300 watts on each circuit of four lamps, 
while the illumination of the station has been increased and con- 
siderably improved. The horizontal illumination in the main hall 
of concourse is 2 foot-candles maximum, with a minimum of 
1'7 foot-candles, while along the platforms the variation is between 
0°8 and 1°6 foot-candles, 

For Sale.—The Ely Valley Lighting Co., Ltd., of 
Cardiff, have for disposal the following plant: — Locomotive 
multitubular boiler; 75-Kw. and 150-Kw. generating sets; three - 
panel switchboard ; oil-cooled transformers. Particulars are given 
in our advertisement pages, 


LIGHTING and POWER NOTES. 


Barnet.—WorkHovse LiugatTixa.—The B. of G. has 
referred the whole question of electricity supply to a small Com- 
mittee with power to take the advice of a firm of consulting 
electrical engineers with regard to the condition of the present 
plant, and the probability of its expansion, also as to whether it 
would not be better to take the whole supply from an outside 
source, 


Bexhill.—Year’s Worxkinc.—In his report on the 
Corporation's electric light undertaking for the year ended 
March 31st, 1915, the Borough Accountant states that the gross 
profit amounted to £6,218, as against £6,521 in 1914; after 
meeting debt charges, costs of meters, public lighting, depreciation, 
&c., a sum of £2,128 is carried forward, as against £1,817 brought 
into the accounts, A total sum of £1,472 has been credited to 
depreciation. 
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Bentham.—E. L. Scheme.—Mr. Best, promoter of an 
E.L. scheme for Bentham, bas written to the Settle R. D. C. relative 
to the Council's refusal to allow poles to be erected on the high - 
way from Low Batham to High Bentham, for overhead wires. 
He points out that unless the poles are allowed to be erected it 
will be impossible to supply current to High Bentham. At his 
suggestion a Committee has been appointed to meet a deputation 
from the Electric Sapply Co. with a view to underground cables 
being laid for only a short distance along the route. 


Blackpool.—YeEar’s WoRKING.—The annual accounts 
of the electricity department show a total revenue of £47,326, a 
gross profit of £23,260, and a net balance, after meeting financial 
charges, of £8,499 (abont £1,000 better than the previous year), 
which was disposed of as to £5,000 to general district fund, and 
£3,499 to reserve. The latter fund was drawn on for over £5,000 
during the year, and has a balance of £8,093 in hand. In all, 
5,842,433 units were generated, as against 5,410,377 in the previous 
year, 


Bolton.—Y«rar’s Workina.—The report of the elec- 
tricity department shows that 13,688,272 units were sold last 
year, including 7,367,698 for power, and 4,500,000 for tramwaye. 
The working cost amounted to 645d., and the inclusive cost to 
1 137d. per- unit, while the maximum load was 5,557 K w., or about 
900 Kw. lees than in 1914. The total connections in Kw. amounted 
to 19,452, an average of 4°9 Kw. per consumer, and included 1,546 
motors of 16,64] H.P. used by 620 consumers. The gross profit on 
the year was £29,916, as against £30,301 in 1914, and after 
_meeting financial charges and capital contributions, a surplus of 

£145 remained. 


Bradford.—Yrar’s Workina.—At a meeting of the 
Electricity Committee, held last Friday, the oity treasurer pre- 
sented the annual financial statement relating to the electricity 
undertaking, which shows that the profit for the year was £18,955, 
‘as compared with £14,905 in the preceding year, an increase of 
£4,050. The sale of electric current yielded an income of £138,000 
(£3,500 in exoess of the previous year), generation costs amounted 
to £39,700 (an increase of £7,000), and the cost of distribution had 
increased by £850 to £6,340. The grpes profit on the undertaking 
was £500 in excess of that of the previous year; £22,900 (£1,000 
more) was absorbed in payment of interest on loans and income- 
tax), whilst £33,000 had gone in sinking fund charges, this being 
£4,000 leas, in consequence of the decision of the Finance Com- 
mittee of the Council to apply the principle of accumulating 
sinking funds in respect of the various undertakings of the 
municipality. 


Bridlington,—Yerar’s -Workina.—The report of the 
Corporation's electrical undertaking for the past year, shows the 
effect of the war, which has resulted in an enormous reduction in 
lighting in this coast resort. The revenue amounted to 27, 606, 
and the gross profit to £3,764, leaving a deficit, after meeting loan 
charges, &c., of £314, as against a net profit of £1,373 in the 
one year. The balance of profit at March 3Ist, 1914, stood at 

„057. : 


Canada,—The City Council of Vancouver, B. C., is 
investigating for itself the water power possibilities of several 
sites in the vicinity with a view of establishing a municipal light 
and power plant. One of these sites is located on the Cheakamus 
River, 16 miles north of Squamish, the second on the Indian River 
at the head of the North Arm of Burrard Inlet, and the third on 
the Bridge River, 10 miles west of Lillooet. 

The B.C. Power and Electrical Co. holds the rights on tHe 
Cheakamus River, capable of producing 100,000 H.P. The mini- 
mum cost of generating and transmitting to Vanoouver is esti- 
mated at $52 per E. P. and the maximum $80 per H.P., depending 
on the form of construction. 

It is claimed that power can be generated for three-tenths of a 
cent. per Kw.-hour. The maximum cost of the construction of the 
plant is estimated at about 33,900, 000. 

The one on Indian River is 25 miles from the city and is capable 
of developing at a single power house 40,000 H.P. It is claimed 
that this could be easily increased to 50, 000 B. r. Additional 
power may be developed by building a second power house four 
miles further up the river. This development could be made at a 
cost of $60 per H.P. at the power house switchboard, or 880 per H. P. 
at the receiving station in the vicinity of Vancouver. 

The other power site is approximately 150 miles from Vancouver 
at Seaton Lake. There 200,000 H.. may be developed, and by 
additional storage this amount could be increased to 400,000 B. P. 
The cost at the power-house switchboard is estimated at $35 per 
H. P. and $65 per H.P. in Vancouver. 

At the request of the Council, the supervising city engineer is 
preparing a report on the power possibilities of Seymour and 
Capilano Creeks. 

The 11th anit, completing the plant of the Electrical Develop- 
ment Co, at Niagara Falle, has been installed. The full capacity 
is now 147,000 H.P., but the maximum generating capacity by 
charter is 125,000 H.P., the additional plant being spare. Four 
13,000-H.P, and seven 15,000-H.P. units are installed, consisting 
3 Morris turbines and Canadian d. E. generatore.— Canadian 

ngineer, 


Continental.—SpAIN.— A concession has been granted 
for the establishment of a plant to utilise the water power of the 
River Mero near Combres (Province of Coruna), in the generation 
of electrical energy for power purposes, 


Ia the annual report for last year of the Sociedad Altos Hornos 
de Vizcaya, of Bilboa, the largest moatallurgical undertaking in 
Spain, it is announced that at the Sestao Works of the company, 
large, medium and small rolling mills are now electrically driven, 
an electricity generating plant comprising two steam turbines and 
alternators of a capacity of 3,500 kw. having been installed. It 
is also intended to convert the sheet and plate-rolling mills to 
electric driving. 

IraLy.—Aocording to the Daily Chroniele, the Italian troops 
have destroyed the hydro-electric station at Tonale, on the shore 
of Lake Garda, and thus deprived Riva di Trento and the Austrian 
villages on the lake of electric light and power. 


Darlington.—L.G.B. INQUIRY.—An inquiry was held 
on June 23rd, relative to the Council's application for sanction 
to borrow £34,950 for electricity purposes. 


Dewsbury.—Price INcrEAsE.—The Electricity Com- 
mittee has found it necessary, on account of the increased price of 
coal, to increase the price of electricity as and from July Ist next, 
to lighting consumers by 10 per cent. ; to rateable value consumers 
by 124 per cent. ; and to heating and motive power consumers by 
15 per cent. The increases will continue in force until December 
3iet next. 


Dublin.— Mr. Ruddle, city electrical engineer, has re- 
ported to the Electricity Committee agreeing with the city 
treasurer's statement that the credit balance on capital account 
for loans now stands at E 10,08 1. There is available for short ex- 
tensions, house services and meters, £6,500, or, including cables in 
stock and paid for, £9,600, which will only last until the end of 
the year with great care. The only other sums available are 
£7,997, ear-marked for supplemental work on cables and sub- 
stations in the city area, and £9,200 for North Lotts and Island 
Bridge. Mr. Raddle advised that applications be not encouraged 
from which no reasonable profit can be made on the capital 
expended. 


@illingham (Kent).—SchoOL Liantinc.—The Edu- 
cation Committee has decided to invite the managers of the 
Wesleyan Day Schools to apply to the Board of Education for its 
opinion as to having the E.L. installed in non-provided schools, the 
T. O. bearing the cost of the installation, and charging the Com- 
mittee with a sum that will cover the cost of current, hire of 
fittings, and the installation. 


Glasgow. —Au arrangement has been come to between 
the Tramways and the Electricity Committees of the T. C., by 
which the latter has been granted sanction to take the tram- 
way depot buildings and ground in David Street, for the 
purpose of a sub-station. - 


Glossop.—The T.C. has received intimation that as a 
result of the Corporation's opposition, the Stalybridge Joint 
Tramways and Electricity Board has abandoned the proposal to 
seek powers to acquire the undertaking of the Glossop Urban 
District Supply Co., and to supply current in the borough. 


Haworth.—The U. D. C. has decided to withdraw its 
petition against the Keighley Electric Lighting (Extension) Pro- 
visional Order. 


Hornsey.—The T.C. has been informed that in accord- 
ance with the terms of the order obtained in 1912 arrangements 
have been made for the Tottenham District Light, Heat and Power 
Co. to take over the supplying of electricity to St. Andrew's Church 
and other premises in Alexandra Park Road, Wood Green. The 
L.G.B. has sanctioned the raising of an additional £2,000 for the 
extension of mains, This isa part of a £6,000 loan to which it 
gave assent before the war broke out. 


Huddersfield,—Paick 9 Incrraxe.—The Corporation 
has given notice of an increase in the price of electricity to all 
consumers by 124 per cent. 

Leeds.—YeEaR’s Workixc.—The units sold for all 
purposes by the electricity department last year amounted to 


43,145,978 as against 31,011,268 in the previous year, an increase 


of 39 per cent. The total number of consumers is now 14, 121. 
As regards lighting revenue the annual report points out that this 
is even now £3,065 less than it was in 1907-8. although the 
number of lighting consumers has grown from 5,504 to 10,759 ; 
however, during the year the private lighting outpnt increased by 
11 per cent. to 6.429.271 units; power units to 21.728,063 and 
heating units to 110,161, a combined increase of 16 per cent.: 
while tramways supply reached 13,823,011 units, an increase of 
159 per cent. Street lighting units, as might be expected, fell by 
19 per cent. to 678,370 unite. The aggregate H.P. of motors in 
use by consumers was 31,114; and kw. of heating apparatus in 
use, 1,494 (as against 966). The annual revenue for different 
classes of load is interesting :—For private lighting, 17°88 units 
were sold per 35-watt lamp, bringing in 48. 4d.; for public light- 
ing. 75 units, bringing in 6s. 3d.; for motors per H. P. installed, 
698 units bringing in £2 68. 7d ; and for heating per Kw. installed, 
295 units, bringing in £1 33. 6d. Despite increased working 
and financial charges, the increased output resulted in a fall in 
average costs, coal being 184. as against 19d.; total works costa 
38d. again:t 42d.; all-in cost (including contribution to capitel 
expenditure, ‘07d.) amounting to 88d. against 1'0ld. per unit. The 
total receipts were £170,031, and the gross profit, £103,606 ; after 
meeting financial charges including £12,053 capital expenditure, 
the surplus was £12,171. On 26,600 kw. of plant installed the 
net amount of capital debt outstanding amounts to, roughly 
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£35 per KW. The capital expenditure is divided up as to 37˙6 
per oent., generating station; 57°4 per cent., mains, transformers, 
meters, &c., and the remainder for Roundhay undertaking pur- 
chase, capital discounts, kc. The maximam load reached 16,460 
Kw.; the plant capacity was increased by a 7,500-Kw. turbo- 
generator, and decreased by the sale of 3,840 Kw. of obsolete 
plant. 


London.— HAursrEAp.— The accounts of the electricity 
undertaking for the year ended March 31st show a net surplus of 
£2,766, as compared with £6,257 in the previous year; the net 
income was £69,724, as against £71,887, a decrease of £2,163 ; the 
units sold in 1914 were 5,872,308, and in 1915, 5,550, 078. 

FOLHAM.—The Electricity Committee report that the accounts 
of the electricity undertaking for the year ended March 31st last, 
show an excess of income over expenditure of £3,262, as compared 
with £5,321 for the previous year. This surplus is after debiting 
the revenue account with approximately £2,500 for new house 
services and meters installed during the year, which was formerly 
a capital charge. The total available surplus on the aocount is 
£6,673, and the Committee recommends that £3,000 be transferred 
to machinery maintenance reserve account, and £3,673, the 
balance, be retained on carrent account. 

WESTMINSTER.—The Guardians have been recommended to con- 
tinue, for a further period of 12 months, the agreement with the 
Dowsing Radiant Heat Co., Ltd., for the hire of radiant heat 
plant, at a cost of £12 12s. per annum. This charge includes the 
N of the plant, but the eleotricity is supplied by the plant of 


in ; 

Sr. PANCRAs.—Some correspondence has taken place with the 
LC. C. in regard to the loan for four new boilers, £22,530, which 
was sanctioned recently. In view of the necessity of restricting 
expenditure, the contractors are to be approached with a view to 
postponing for the present the completion of the last two boilers, 
and thus meeting the wishes of the County Council. 


Manchester.— LOAN Sanction.—The L. G. B. has sanc- 
tioned the borrowing of £432,470 for the purpose of the new 
electricity generating station at Barton. 


Mansfield. — Loan Sanction, &c.— The T. C. has 
received sanction to a loan of £2,000 for plant needed to supply 
current to the military camp near the town, and the B. of T. has 
sanctioned the use of overhead lines for the supply. The T. C. has 
5 advance all charges for current by 10 per cent. from 

y Ist. 


Mansfield Woodhouse, — RESTRICTED LIGHTING.— 
The U.D.C. having decided, under existing conditions, to have none 
of the publio electric lamps lighted during May, Jane, Jaly and 
August, has applied to the Mansfield T.C., who supply current, for 
an allowance in the account. The request has not been enter- 
tained. 7 

Newton Abbot.— RESTRICTED LIGHTINd.— On account 
of restricted lighting, the Urban Electric Supply Co., Ltd., has 
reduced the public lighting account of the U. D. C. by £200 for the 
present year. 

The company has informed the B. of G. that the charges for 
current will be raised by 16 per cent. from July 10th. i 


Reigate.—PROPOSE Loan.—A L.G.B. inquiry was 
held on Jane 21st, relative to the application of the T.C. for a 
loan of £1,000 for mains, services and transformera. There was 
sme opposition on account of the high rate of interest on loans 
taken up now. | 


Salford.—Nerw Turning PLANT.—The T.C. has 
decided, by 28 votes to 9, that the oost of the 5, 000-K w. 
turbo-alternator (£19,225) which is to be purchased, be defrayed 
out of the depreciation fund. 


Scarborough. — PRICE INckEase.—The Scarborough 
Electric Supply Co. has decided to increase, after June 30th, the 
charge for electrical energy for all purposes by 10 per cent. 


South Africa.— T S.A. Railways and Harbours 
Magazine gives some particulars of the power station at 
Luderitzbucht, now being worked by members of the S.A. Engi- 
neers Corps, under the control of Lieut. Davies. The plant is 
maialy for supplying the diamond mines, and consists of seven 
large gas producers and one small one, with the necessary purify- 
ing plant, and the following Körting gas engines :—One of 
155 H. P., two each of 600 H. p. (four cylinders), and two each of 
1.000 H. P. (four cylinders), in each case coupled to a Siemens- 
Schuckert alternator. Current is supplied to the mines at 30,000 
volts A large pumping and air-compressing plant is 
installed, and the coal yards contain about 2} years’ supply of 
Welsh anthracite for the gas plant. 


Stalybridge.—Loan Sanction.—The Joint Electricity 
and Tramways Board has received sanction from the L.G.B. for 
the borrowing of £1,000 for transformers and maine. 


Stirling.—The surplus on the Corporation electric light 
undertaking for the year was £519. This sum is to be added to 
the reserve fund. 


Stoke-on-Trent.— YEAR'S WorkING.—The accounts of 
the Potteries elestricity undertaking presented last week show 
that the ote] revenue was £55,159 ; the total works expenditure, 


£32,418; and the gross profit, 422, 741; while loan and interest 
charges accounted for £21,565. The total units sold amounted to 
7,432,910. The total expenses amounted to £55,046, compared 
with £58,723 in the previous year, or a reduction this year 
of more than £3,600; against the loss of £6,162 in the previous 
year, there is a profit of £71, which justified the Comntittees 
power supply scheme. Last year 10,500,000 unite were generated, 
an increase of 1,500,000, on a redaction of over 4,000 tons of coal, 
showing a saving of £2,800. But for the war a profit of £6,000 
would have been anticipated. 

Loan SANCTIONS, &C.—The T. C. has made a further advance 


of 10 per cent., making 20 per oent. increase, in the price of 


current, owing to the high price of fuel. The Local Government 
Board has sanctioned loans as follows :—£19,150, excess 
expsnditure to March 31st, 1914; £130, wagon shed at ‘Hanley ; 
£6,266 mains; £3,482, machinery, services, and sub-station equip- 
ment. Regarding a further loan for a rotary converter at the 
Longton sub-works, the L.G.B. intimates that it is in communica- 
tion with the Treasury. The remainder of the loans asked for, 
which amount in all to £56,230, has not been sanctioned. 


Tunbridge Wells.— VEAR'Ss Worxinc.—The annual 
report of the electricity department shows a total income of 
£18,613, an inorease of exactly £2,000 during the year. Units 
sold for private purposes inoreased by 23 per cent. The capital 
expended on the undertaking amounts to a little over £100,000, 
whilst the liability is under £30,000. The gross profit increased 
from 8˙9 to 9°8 per cent, and the net profit increased from £2,165 
to £3,167. The total increase in units sold was 208,000. 


Wallasey.—Prick INCREASE.— The T. C. is recom- 
mended to increase the ‘charges for current as from the end of 
September as under :—Lighting, to 4d. per unit, with a reduction 
to 34d. on all current consumed over 2 unite per quarter per each 
80. P. lamp wired ; free wired installations, 1d. per unit increase; 
motors, to 2}d. per unit; heating and cooking, to 13d. 


Wrexham.—Prov. OnDER.— The T. C. has informed 
the R D.C, that it is intended to apply to ths B. of T. for a prov. 
order extending the area of supply to the Garden Village outside 
the borough, and suggesting that other places in the rural area 
should be included. The R. D.C. has decided that the several 
parishes in the district concerned shall be consulted in the matter, 


TRAMWAY and RAILWAY NOTES. 


Australia.—The lease of the Melbourne Tramways and 
Omnibus Co. expires in about a year, and, according to the Argus, 
the Tramway Trust, which was created to act as the executive 


_of the municipalities in their relations with the Tramways Co., 


has initiated proceedings for the purchase and transfer of the 
company’s holdings. It has ascertained that the company is 
prepared to treat with it as to terms, and the constituent muni- 
cipalities are now being asked to approve the proposed step. There 
appears to be some doubt as to the attitude of the Government in 
the matter, as it is said that a section of the members would like 
to see it in control of the tramways. 


Birmingham.—The T. C. has applied to the B. of T. 
for an extension of time to September 2nd, 1918, for the oom- 
pletion of the light railways authorised by the 1912 order, and 
the Quinton order for 1913. 


Blackpool.—FrmaLe Lanour,—Ten women car 
conductors are now employed on the cars, their wages being the 
same as those paid to male employés—5jd. per hour—but the 
hours worked being fewer. 

From May 14th to Jane 17th the receipts on the cars amounted 
to £7,805, a decrease of £1,377 on the corresponding period of 
1914, and since April lst the decrease recorded is £3,175. 


Bolton.—WaGeEs INOREASE.— The Tramways Com- 
mittee has offered to pay its employés an advance of a farthing an 


hour from the first pay day in October, which the men's society 


has decided to accept along with the condition that no further 
application for an increase of wages is to be made until July, 
next year, : 


Continental, — SWITZERLAND. — The Swiss Federal 
Railway authorities have decided on the construction of a 
large new hydro-electric station at Massaboden, near Brigue, to 
supply the necessary electrical energy for the propulsion of the 
trains through the Simplon tunnel. The plant, which will replace 
the temporary power station at the north end of the tunnel, will 
be equipped with two turbines working under a head of 141 ft. 


Glasgow.—In supplement to the analysis of the report 
on the year's working of the Corporation tramways, an 
Official report was issued early this week, in which it is 
pointed out that the amount of line and single track open was 
over 198 miles. There were in use 857 care, of which 385 were 
fitted with vestibules. The passengers carried numbered 
336,260,758 ; the average traffic revenue per car-mile was 10˙61 2d, 
and per mile of single track operated, £5,404, 
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Hull.— The Corporation Tramways Committee has 
decided to employ women as conductors. The Lord Mayor said it 
was not their intention to employ women if men were available. 
It was proposed to pay the women conductors 27e. per week, the 
same as men, and to allow the drivers a war bonus of 2s. a week 
for lifting the overhead trolley at each terminus. 


Ilford.—The Tramways Committee has decided not to 
take aotion on the question of considering the advisability of 
obtaining expert advice to assist the Council in formulating a 
soheme by which the undertaking can be placed upon a sound 
commercial basis. 


Keighley.—The T.C. has applied to the B. of T. for an 
extension of time to September 20th, 1916, and to September 20th, 
1917, for the completion of works authorised by the Tramway 
Orders of 1903 and 1909. 


London.— L. C. C. Ax N VAL Accounts, &c.—For the year 
ended March 3lat, 1915, the County Council's system extended 
over 150 street- miles of tramways, 5{ miles being horse lines; 
only 146 miles, however, were in operation. The services on the 
remaining horse tramways have now been suspended pending 
electrification. The total income for the year amounted to 
£2,399,847 (including £10,800, horse tramways), and the working 
expenses to £1,700,571 (inoluding £16,327, horse tramways), leav- 
ing a gross surplus of £699,276. Against this has to be set debt 
and other charges amounting to £732,448, leaving a deficiency to 
be met ont of general reserve fund of £33,172. There will be 
nothing available for the renewals fund which, on March 31st 
last, amounted to £402,045, and the general reserve fund, after 
meeting the deficiency mentioned, amounted to £163,050. The 
total operating expenses (including £42,209 war service allowances) 
amounted to 6°89d. per car-mile, as againet 64d. per car-mile in 
1913-14. The total receipts in respect of electric traction amounted 
to 9°77d. per car-mile, as against 9°21d.in 1913-14. The passengers 
carried totalled 550,497,993 (including 3,244,661, horse tramways), 
and the car-miles run were 58,706,161 electric, , 272,631 horee, a 
total of 58,978,792. The electric traction receipts for 1913-14 were 
for 136 track-miles, £2,181,844 ; and for 1914-15 for 140 track- 
miles, £2,323,130 ; the average receipts per mile showing an 
improvement, The capital debt at March 31st, 1915, amounted to 
£ 13,744,806, and the net debt to 29,836,187. Capital expenditure 
amounting to £1,930,396 had become obsolete, owing to the elec- 
trification of the horse tramways, and £966,232 was still to be 
provided for under this head, as also £5,006 under a similar head 
for electric traction. | 

The report draws attention (as usual) to the amount paid in 
rates on permanent way for the year, £87,827, equal to 4d. in the 
£ ; to annual saving to road authorities by the Council maintaining 
paving along tramway routes, £134,400; oost of street improve- 
ments charged to tramways, £673,775, In all it is estimated that 
local rates are relieved by £298,376 a year. A total of 45,785,729 


passengers travelled in workmen's cars (2d, return and Id. single 


tickets, average length of route, 5 miles). 

The report deals at some length with through running facilities 
which have been introduced with adjoining tramways and with 
the London Electrico Railway Oo. (Highgate—Charing Oroes), and 
concludes by pointing out the improving receipts up to the out- 
break of war, the extra cost of coal since the war £15,757, and 
the cost of war allowances £42,209. 

The annual estimates of the Highways Committee for 1915-16 
show in respect of the tramways a net deficiency of £91,614. 

However, since this result was arrived at, the tramway strike 
has taken place, which it is considered will result in a net loss of 
£100,000, and together with other charges it appears that the 
reserve fund may be exhausted and a further amount be left to be 
found from other souroee. 

One can quite appreciate that the Committee views with con- 
cern the probable financial results for the current financial year 
having regard to the heavy additional charges on the undertaking 
and loss of traffic revenue owing to the war and the strike.” 
Apparently the only crumb of comfort held out by the Committee 
is the prospect of reduced debt charges in a few years’ time.” 
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South Africa,—For the half-year ending December 31st, 
1914, the Pretoria Corporation tramwsys showed a net loss of 
£5,379. 

At Germiston a public meeting recently passed a resolution 
earnestly requesting the Tramways Committee to take steps to 
minimise the loss on the tramway system. 

The Johannesburg municipal tramway system for March made a 
profit on the month of arene: 


Stock port,— RESERVE Funp.—The Tramways Com- 
mittee has decided to invest the reserve funds of the tramway 
department in the new War Loan. 


West Hartlepool.— TEAR'S Workinc.—The result of 
the working of the Corporation tramways for the year ended March 
31st, was a net profit of £3,018, which was placed to the reserve 
fund, now amounting to £4,614. Compared with the previous 
year, all the routes showed increased receipts, the total being 
£4,000 ahead of that of two years ago. The passengers carried 
numbered 4,261,917, or 8˙89 per car-mile, representing {'77d. ; 
operating expenses were 5 80d., leaving gross profit amounting to 
397d. per car-mile, 


TELEGRAPH and TELEPHONE NOTES. 


German Cables.—The severed cable communication 
between the United States and Germany, ria the Azores, has not been 
restored because of the opposition of Great Britain and her alliee. 
The German Government submitted to the United Statesa proposal 
to repair and re-open the cable if the consent of the British Govern- 
ment could he obtained. This proposal was communicated through 
Ambassador James W. Gerard, at Berlin, to Secretary Bryan, under 
date of February 27th, 1915, but no response was ever made by 
the British Government. Withont the consent of the British 
Government it would be worse than useless to repair and re-open 
the cable, for the reason that Great Britain, if opposed to its use 
during the war, could cut the cable just as easily after its restora- 
tion as in the early days of the war.—7. and T. Age. 


Panama Canal,—lIn order to avoid confusion in the 
sending of wireless telegrams, a general order has been issued by 
the authorities of the Panama Canal, prohibiting the sending of 
long-distance messages by vessels within the jurisdiction of the 
canal. —7. and T. Age. 


Tireless Wireless.—Two years ago a wireless message 
was sent from a steamer off the coast of Japan to a man in Peking, 
China. The message went all over China in search of the man, 
and was finally delivered to him in December, last year, after being 
22 months on the way. This is a victory for wireleas.— 


T. and T. Age. 
CONTRACTS OPEN and CLOSED. 
OPEN. 


Australia, —Mrtzounne.—Ang. 11th. One 1,000-xKw. 


.D.c. generator complete, liquid starter, &c., for City Council. See 


Official Notices June 4th. 

July 27th. A. C. and D.c. meters and maximum-demand indi- 
cators, for the City Council. See Official Notices June 25th. 

August llth. Victorian Railway Commissioners, Spencer Street, 
Melbourne. Twenty miles of vulcanised-rubber electric light wire 
(Contract No. 28,925). Local representation. Deposit, } per cent. 
of amount of tender.* 

ADELAIDE.—August 18th. Magneto and trembling bells, for 
P.M.G.’s Department, See Official Notices to-day. 

PERTH.—Angust lith. Bolts and nuts, tubular brackets, side 
brackets for tubular iron poles, &c., Cordeaux and other insulators, 
copper wire, &c., for the P.M G's Department, See “ Official 
Notices ” to-day. 

Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


Barking Town.—July 16th. U.D.C. 1,000-kw. turbo- 
alternator with condensing plant; cooling tower and pipework ; 
chain-grate stoker, boiler pipe work, Ko.; economiser ; rotary 
converter ; H. T. switchgear; H.T. main. See Official Notices * 
to-day. 


Dublin.—July 12th. Corporation. 
See “Official Notioes to-day. 


Edinburgh.—July 12th. Corporation. One 1,000-Kw. 
motor converter and transformer. See ‘ Official Notices 
June 25th. 

July 14th. Corporation. Electric lighting installation at public 
wash-house, McLeod Street. Mr. F. A. Newington, Engineer, 
Dewar Place. 


Erith.—July 5th and 19th. U.D.C. One water-tube 
boiler with superheater, economiser, automatic stoker, steel 
chimney, induced-draught plant, ateam valves, steam pipes, and 
all auxiliaries. One 2,000-KW. turbo-alternator, with condensing 
plant, oe and all accessorice. Ses Official Notices” 
Jane 18th. 


Kingston-upon-Hull.—ZJuly 22nd. Corporation. One 
5,000-Kw. turbo-alternator with exciter ; one condenser outfit 
complete, See “Official Notices to-day. 


Manchester.—. July 9th. Washed and dry coal slack 
during the year ending June 30th, 1916, for the Electricity Depart- 
ment. Mr. F. E. Hughes, Secretary, Town Hall, 


Morecambe. — July 24th. Corporation Electricity 
Department. 2,000 tons of coal or slack. See Official Notices 
to-day. 


Rangoon.—Aunugust 11th. Installation of a system of 
fire-alarme, for the municipality. Specification (10s.) from Messrs, 
Ogilvy, Gillanders & Co., 67, Cornhill, E. C. 


South Africa. — August 3rd. 200 H.T. links for power 
gt at ion (Contract No. 998), for Johannesburg Municipal Council. 
Specification, &c., can be seen at the B. of T. Commercial Intel- 
ligence Branch in London, and obtained from the Controller of 
Stores, Municipal Offices, Plein Square, Johannesburg. 


122,000 carbons. 
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Tasmania. — LAUNCESTON. — July 26th. Sub-station 
equipment. Section I, Converter machine, switchgear, &.; Section 
II, Underground feeder cable. Specification (21s.) from the City 
Electrical Engineer. 


„Town Hall. 
Trowbridge. — July 7th. Public lighting for three 
years, for the U.D.C. The Surveyor. 


Walsall and West Bromwich.—July 5th. Lighting; 
beating apparatus: drainage and septic tanks, for Unions Joint 
Committee. See “Official Notioes June 18th. 


Warrington.— July 7th. 6,000 tons of slack coal for 
the electricity works for six months, or, alternatively, 10,000 tons 
during the 12 months. Specifications (one guinea, returnable) from 
Mr. F. V. L. Mathias, Electrical and Tramway Engineer. 


CLOSED. 


Bolton.—The Electricity Committee has accepted the 


following cnal tenders for next year :— 
J. Hilton & Sons.—8,000 tons 6-f6t. slack. 
J. B. Scholes & Sons, Ltd.—5,000 tons rough 4-f{t. slack, and 15,000 tons of 
Ellerheck rough Arley slack. 
Earl of Elleamere.—32.600 tons of rough dry slack, 
John Briggs & Sons.—8,000 tons of best slack. 


Brighton,—The B. of G. has accepted the tender of 
Mr. H. J. Galliers, of Brighton, for electrical fittings, at £64. 


Hull.— The Board of Guardians has accepted the tender 
of Messra. Clark & Graham for electrical work and supplies during 
six months. 


London.—The Alpha Manufacturing Co. has lately 


received the following contracts :— a 
Metropolitan Asylums Board.—Eleotric heating at head office, and lighting 
at the Weatern Hospital Fulham. 
The lighting of H.M. Auxiliary Stationery Office, Borough Road. 


The following tenders have been received by the London Educa- 
tion Committee for installing electric light in two schools :— 
County SECONDARY ScHoo., Borta Hackney. 

Manufacturing Co. N . (accepted) £582 

A. Hawkins & Sons .. os se bia ie ze „ 564 

G. Weston & Bons, Ltd. ee ee ee ea ee ee 697 

Titan Lift Co., Ltd. os oe we es 746 

SEBBON STRERT, ISLINGTON. 


T. W. Vaughan & Co. (1914), Ltd. .. (accepted) £306 
4 on e se oe 883 


A. Hawkins 4 Bons .. és ve 6 j 

Alpha Manufactum ing Co., Ltd... es oe ae -. 3091 
T. H. Sinerdon s ‘ae és sé 852 ès . 418 
Albion Electrical Co., Ltd. se ee oe ee eo 420 
Titan Lift Co., Led. ee oe ee ee ee ee 481 
G. Weston & Sons, Ltd. 0 sa ee ee . 432 
Temple Bros... se Ss ee .. 445 


Sr. PANCEAS.—For the supply of coal for 12 months for the 
electricity generating stations only four tenders were received 
which included delivery. In regard to the contract of Messrs. 
Beattie & Co., which expired on June 30tb, the Committee had 
pointed out to the firm that the shortage of supply, which resulted 
from the diminished output of the collieries and the use of the 
railways by the Government for military purposes, had had to be 
made up by the Council at much higher prices than that contracted 
for. Messrs. Beattie, with a view to meeting the Council, after 
negotiation with the colliery, have offered that, if their contract is 
accepted by the Council for the ensuing year, they will make a 
reduction in respect of the first 1,000 tons of Newdigate beans of 
5. 2d. per ton, and the first 500 tons of Newdigate nuts of 58. 5d. 
per ton, the remainder of the quantities to be taken at the prices 
quoted in their tender. 

The Committee recommended that the tender of Mesare. J. H. 
Beattie & Co. be accepted for coal for the year ending June 30th, 
1916, as follows: l 

5,100 tons of Haunchwood hard steam coal, at £1 8s. 6d. per ton, for 
t’s Park station. 
9600 tons of Newdigate beans, at £1 1s. 11d. per ton. 
1.000 tons of ditto, at the reduced rate of 16s. 9d. per ton. 


4,800 tons of Newdigate D.. nuts, at £1 3s. 11d. per ton. 
500 toos of ditto, at the reduced rate of 18. 6d. per ton, for the King’s 
Road station. 


Subject to the provision that, should any action of the Government 
lead to a reduction in prices at the collieries, the present prices 
shall be correspondingly reduced. | 


Luton.—The T. C. has been recommended to accept the 
tender of the British Thomson- Houston Co., Ltd., at £2,250, for 
two 500-K w. converters; and that of the B. I. & Helsby Cables, 
Ltd., for 5,600 yards of 15 aq. in. H.T. cable, at approximately 
£990 per mile, | 


Nuneaton.— The T. C. has accepted the following tenders 


for the electricity works :— 
W. Lucy & Co., Ltd.—House-service cut-outs: 10 and 15-ampere sets, 
6s, Sd. per set; 50-ampere sets, 9s, per set; street-lighting brackets, 
158. and 16s. 9d. each. 
Nuneston Engineering Co., Ltd.—House-service joint boxes: small, 4s. 6d. 
each ; large, 58. each. | 
Mr. W. Jeffcoate.—1,260 tons fine smudge coal, £s. 4d. per ton delivered. 


Oldham.—The Education Committee has accepted the 
quotation of the Corporation Electricity Committee for carrying 
out the lighting of Higginshaw Mixed School (approx. cost £200). 


Rugby.—The U.D.C. has accepted the tender of the 
Macintosh Cable! Co., Ltd., for cables; and that of the British 
Thomason. Houston Co., Ltd., for a transformer control panel. The 


lowest tender for cable was rejected, as it was ascertained that the 
firm tendering had practically the whole of its share capital held 
in Germany. 


Southampton.— The Electricity Committee has accepted 
the offer of Messrs. Bradbury, Son & Co. for 3,500 tons of Tamworth 
coal, at 22s, 10d. per ton; and is to invite alternative tenders for 
the supply of coal during periods of three, six and twelve months. 


Watford.—The U.D.C. has accepted the tender of 
Messrs. E. Foster & Co. for 2,000 tons of Newdigate peas coal for 
the electricity works, at £1 le. per ton, subject to 2d. per ton extra 
par 24 per cent. rise in miners’ wages during the contract period of 

2 months, 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.—Mcnday, July Sth. At 8 p.m, At 
Albemarie Street, W. General Meeting. f 


NOTES. 


Engineering Congress at San Francisco. — We have 
received from the Oommittee of Management of the International 
Engineering Congress, to be held in September, a copy of the 
general programme covering the conventions of the four American 
Societies of Civil, Mechanical, Mining, and Electrical Engineers. 
It gives particulars of the excursions, Ko., and contains a form for 
use in informing the Committee of one's plans and requirements 
in the way of acoommodation, &c. Copies of the booklet can be 
obtained from Mr. W. A. Cattell, secretary, International Engineering 
Congress, 417, Foxcroft Building, San Francisco, Cal., U. S.A. 


Electric Dust Vans: Birmingham.— The electric 
supply department has ordered two Mossay electric vehicles, which 
are to be hired to the refuse disposal department, with a view to 
demonstrating to other users of haulage vehicles their suitability 
for town work. These two vehicles are to be used in the Harborne 
distriot in the collection of house refuse from portable ashbins, the 
refuse being taken to California tip ; they will replace four horses, 
and a spare horse, drawing four-wheeled wagons, Asa preliminary, 
several tests were carried out with an Edison electric dust-van, and 
Mr, Jackson, the superintendent of the refuse disposal department, 
reporte that they fully demonstrated that one electric could easily 
displace two horses, and in Birmingham, where 275 horses are 
engaged in refuse dis work, this would reduce by half the 
clerical work in weighing and inspection of vehicles; it would 
be more cleanly, and owing to the possibility of using electric light, 
would reduce accidents, which occur through bad lighting of the 
present vehicles. A horse and wagon removes three loads a day, 
stopping at 150 houses, which rules out the petrol vehicle. 

Mr, Jackson gives, as a basis of comparative cost, the following 


figures :— 
CAPITAL Cost. 
Mossay. 
Edison. Mossay. Revised estimate Two horses and 
8-ton. 24-ton. for 8-ton. wagons. 8-tan. 
£1,075 £650 = £250 
Running cost per 135 miles per week. 
£11 1s. Id. £10 9s. 5d. 211 2e. 4d. £10 48. Od. 


In the estimate 10 per cent. depreciation and interest at 4 per 
cent. per annum are included ; the driver's wages are reckoned at 
35e. per week, or 58. more than for horse drivers, and electricity is 
reckoned at 4d. per unit, obtained from the destructor plant. 
Judging from the details mentioned in the report, for which we are 
indebted to Mr. Jackson, it would appear that the electrio vehicle 
cost is, if anything, overstated, especially if a number of such 
vehicles are to be employed. 


Institution and Lecture Notes.—Traiways and 
Light Railways Association.—The seventh annual Congress of 
this Association is to be held at the Institution of Civil Engineers 
Great George Street, Westminster, S.W., on Friday, July 16th, at 
10.30 am. 

The papers to be read are as follows :— 

„Glimpses into the Obyious,“ a paper on tramway management, 
by Mr. A. V. Mason, M. I. E. E., general manager and engineer of 
the South Metropolitan Electric Tramways and Lighting Co. 

“Tramways during War Time,” by Mr. J. W. Dugdale, general 
manager, Oldham Corporation Tramways. 

“Electric Battery Vehicles as Adjuncts to Tramways,” by Mr. 
W. H. L. Watson. 

An informal dinner will be held in the evening at the Trocadero 
Restaurant. 

Society of Engineers (Incorporated). — On June 17th 
the members of the society and their friends visited the worke of 
the Edison & Swan United Electric Light Co., Ltd., at Ponders 
End, Middlesex. 


Appointments Vacant.—Deputy general manager of 
electricity supply department (£650), for Municipal Council of 
Sydney, N.S.W.; chief assistant electrical engineer (£120), and 
switchboard attendant (308.), for Leek U D.C. l 
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Electrical Prosperity |Week.—Sectional Committees 


to supervise the Electrical Prosperity Campaign in every State of 
the Union have been appointed by the Executive Committee of 
“ Electrical Prosperity Week.” Nearly 200 of the leading elec- 
trical men of America, representing all the interests of the elec- 
trical industry, have been invited to take charge of local cam- 
paigns. Pledges have been received at the Executive Offices of the 
Society from the leading industries in other fields that the elec- 
trical industry can be assured of their support. The Society will 
a before July lst a prospectus of the campaign and all proposed 
plans, 


Parliamentary.—The following Acts have received the 
Royal Assent :— 
Ormskirk Gas and Electrioity Aot. 
Bristol Tramways Act. 
Metropolitan District Railway Act. 
Sheffield Oorporation Tramways Act. 


Accident,—Albert Craven, of Blackpool, a jointer in the 


employ of British Insulated and Heleby Cables, Ltd., met with 


an accident while working in an electric manhole at Black- 
burn on June 24th, A lighted candle fell on some insulating 
material lying at the bottom of the manhole, which was instantly 
res yon flame, Craven was severely burned on the hands, face 
and nec 


Australian Contracts and Arbitration. — With 
further reference to the subject of municipal contracts and arbi- 
trators in connection therewith, with which we dealt editorially 
in our issue of May 28th, the Melbourne Argus just to hand states 
that consideration has been given to this question by the Mel- 
bourne City Council. The report of the Legislative Committee 
bearing on the subject has now been adopted in the following 


terms :— 

In the existing conditions of contracts, which are supervised 
by the city surveyor or the city architect, it is provided that where 
disputes or differences arise in connection with the contract, the 
same shall be referred to and settled by the city surveyor or 
city architect, as the case may be. The conditions of contract for 
electric supply works provide that disputes shall be referred to and 
decided by arbitrators, one to be appointed by each party, and an 
umpire, to be appointed by the arbitrators. The Committee con- 
sider that the principle for settlement of disputes should be uni- 
form in all contracts entered into by the Council, and, after con- 
sideration of the principles contained in the conditions of contract 
of various bodies, they are of opinion that the appointment of one 
arbitrator, to be agreed upon by the parties, and to be named in 
the contract, will meet all requirements. They therefore recom- 
mend adoption of this principle by the Council, and that the arbi- 
trator shal] be a member of the Royal Victorian Institute of 
Architecta, the Victorian Institute of Engineers, or the Electrical 
Association of Australia, as the case may require,” 

A fourth alternative in the direction of a representative of the 
5 Ay Association was negatived, after discussion, by 

vo : 


Italy's Electrical Trade in 1014.—The following is a 
summary, from the Revista Teenica d'Elettricitù, of the progress 
of Italian electrical trade in the past year :—Importa of machines 
weighing above 1 metric ton amounted to 32,000 metric quintals, 
against 2,000 for 1913, of which the contribution of Germany 
was 26,500, accounting for the greater part of the increased 
imports ; those of Switzerland showed a slight advance, while the 
shipments from England and Austria were less than in the pre- 
vious year. Imports of lighter machines showed a diminution, 
being 13,500 metric quintals, against 15,000 in 1913. England and 
Switzerland each made small advances on their previous year's ship- 
mente, while those of Germany suffered a decline, the greater 
portion of which is claimed as evidence of Italy's improved 
manufacturing powers. On the other hand, imports of trans- 
formers markedly advanced, being 24,600 metric quintals, against 
13,300 in 1913, Germany supplying about half, and other 
countries furnishing small inoreased supplies. Germany's 
share of the aggregate of Italian electrical imports totalled 18,000 
metric quintals, against 34,000 in 1913, the total Italian imports 
of this group amounting to 73,700 metric quintals. Of electrical 
apparatus weighing less than a metric quintal, the imports last 
year were 7,500 metric quintals, against 8,600 in 1913. Imports of 
aro lampe continued their previously marked decrease, being only 
250 metric quintals against 550 in 1913, and 660 in 1912. Incan- 
descent lamps figured for 9,250,000 artioles against ), 670, 000 in 
1913. Imports of electric furnace carbons sprang from 8,000 
metric quintals to over 120,000; while carbons for other electric 
uses receded from 10,000 to 9,900 metric quintals. Bare copper 
wire (0˙5 mm. diameter) rose from 8,700 to 10,000 metric 
quintals, while covered wire imports fell to 2,100 against 
3,600 in 1913; cable imports recorded 6,200 against 8,350 
metrio quintals in the preceding year—the falling-off in 
each case being attributed to the increased production of 
Italian works. As regards Italian exports of electrical wares, 
diminution is noted in heavy and light machines and in 
transformers ; and insulated copper wire fell from 10,000 to 7,500 
metrio quintals, but cables rose from 13,000 to over 26,000 metric 
quintals, the chief client being Argentina, whose higher purchases 
compensated for losses elsewhere. Electrical apparatus figured for 
less than 400 metric quintals. Carbons for electric furnace elec- 
trodes rose, however, from 400 in 1913 to 2.300 metric quintals, 
and, other carbons from 9 to 200 metric quintals an improvement 
indicative of future possibilities. Taken altogether, however, the 
export trade is considered to afford few motives for satisfaction. 


Fatalities. —ELSWICK-ON-TYNE.—An inquiry was held 
on June 23rd, at Newcastle-on-Tyne, as to the deaths of Thomas 
Leadbitter Harrison, 28, Hobson Colliery, Burnopfield, and 
Edwin Stanley Bubb, 18, who died as the result of an accident at 
the Western Power Station of Messrs. Armstrong, Whitworth and 
Co., Elswick-on-Tyne. i 

Thomas Nichol, an engine fitter at the works, said some hydraulic 
and electric pumping plant was being erected at the station, and 
on June llth, the day of the accident, witness and others were 
fixing a pressure pipe toa tank. The work was commenced before 
the electric light was required. Harrison, Bubb and other men 
wanted to finish the work, and did not leave at the usual time for 
supper, but witness went for his. On returning he found ‘that 
Harrison had been kiled. Two men were applying artificial 
respiration, and three other men had been removed to the infirmary. 
Examination showed that the insulation of a wire had been 
damaged and the wire exposed. He concluded that an iron girder ` 
had been charged with electricity through the insulation of the 
wire being damaged and the wire coming into contact with the 
girder. In answer toa representative of the Home Office, witness 
said the only place they could put the pole for lifting weights was 
on the girder. The pole was not in use at the time of the accident. 
He thought the pole must have rolled on to the wire. 

John Thomas Temple, an enginewright, said he had just sat 
down for supper when he saw Stuart Bubb fall from the tank to 
the ground. On reaching the top of the tank by a ladder, witness 
found Stanley Bubb partly immersed in the water, and leaning 
against the partition of the tank partly unconscious. A man 
named Havery was in a similar condition. Witness called for 
assistance, and Harrison went to get hold of Havery, stepping past 
witness. To support himself Harrison got hold of the girder, and 
as soon as he did so his legs dropped into the tank. Witness then 
knew that the girder had become electrified, and he called for the 
current to be cut off. As soon as this was done Harrison 
released his hold of the girder and fell into the tank. Artificial 
respiration was tried for ten minutes, or it might have been 
longer, 

The Home Office representative commented on the time stated 
by witness that artificial respiration had been applied. He 
pointed out that it should not be given up under two hours. There 
was a case on record where a man was brought round at the end 
of that time, and after life had been pronounced extinct by a 
doctor, The fact was not generally known amongst medical men. 
He thought it would be well if instructions were issued to 
ambulance men on that point. 

A verdict was returned to the effect that Harrison and Bubb 
died from electric shook received through taking hold of a steel 
girder, which had been electrifisd through an electric cable 
becoming damaged. 

GATESHEAD-ON-TYNE.—An inquiry into the death of Thomas 
Lewis, a youth employed at the Redheugh Steel and Iron Co.'s 
works, was held on June 24th. Archibald Allen, aged 16, said that 
on June 18th they went to work, and at 11.40 p. m., during a 
rest interval, witness and Lewis strolled through the works and 
Lewis went towards a pole where an electric lamp was hanging. 
Lewis put his hand out as though to touch the wire, and lifted 
his foot to get on toa sleeper. The lad then fell back, and when 
witness touched him he received an electric shook. Efforts were 
made to get him off the wire which he was holding, but these 
failed, and witness went for assistance. When he got back Lewis 
was on the ground apparently dead. Richard Stamp, a furnace- 
man, said he saw Lewis holding the lamp wire with both hands, 
Witness made several attempts to free Lewis, and received a severe 
shock, but eventuaily got him off. Thomas R. Parry, Dunston, 
electrical engineer, said there was evidently a fault in the insula- 
tion of the lamp which caused the casing to be alive. He 
suggested that the suspension wire became alive through coming 
into contact with the shade of the lamp, and that could only have 
occurred by pulling the lamp up by the suepension wire. The jury 
found that the boy had been accidentally killed by improperly 
taking hold of a lamp suspension wire which had by some un- 
accountable means become charged with electricity. 

Bury.—On Monday, a verdict of “Accidental death was 
returned in the case of Alfred Nicholson (27), electrician, of Man- 
chester, who, while working on a ladder at the Radcliffe Paper 
Mill, fell to the ground and fractured his skull. 


Ediswan v. Siemens Rifles.—A friendly shoot between 
the Ediswan ” Rifle Club and a team from Siemens Rifle Club was 
decided on the Ediswan range last Saturday. There was a very 
good muster. Siemens put 17 men in the field, including Mr. 
Holmes (sales manager), Mr. Hicks (assistant sales manager) and 
Mr. Pryor (hon. sec. to the club). The Ediswan team were 
equal in number, and included Messrs. Child and Elliott (joint 
sales managers), and Mr. Corbett (hon. seo.). The shoot resulted 
in a win for the home team by 1,284 to 973. Spoons were given 
for the highest score on each side, also wooden spoons for the lowest 
scores, and a mystery prize completed the trophies. 

The prizes in the team match were awarded as follows :— 


Highest score, Siemens,“ Mr. Fowler, 97, 

„% Ediswan,“ Mr. Black, 91. 
Lowest score Siemens, Mr. A. N. Other, 2. 
(Booby spoon) ** Ediswan,”’ Mr. Elliott, 48. 
Mystery, Ediswan,’’ Mr. Swallow, 87. 


After the ‘shoot the party, of nearly 50, adjourned to the staff 
café for tea, and a vote of thanks to the hosts was proposed by 
Mr. Holmes, and responded to by Mr. Elliott, after which the latter 
presented the prizee. Having taken tea, another match of six a 
side was decided in favour of the Ediswan men, by 518 to 492. 
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Diesel Engine Users’ Association,—At the June 
meeting of the Association, the question of a suitable allowance 
for depreciation of Diesel engine plant in connection with income- 
tax amwessment was considered. It was generally felt that the 
present practice of allowing only 5 per cent. for depreciation, and 
that only on the diminishing capital value, was quite insufficient 
for the purpose. Mr. Arthur D. Bird, of Messrs. Humphreys- 


Davies & Co., who had been invited to attend the disoussion, 


referred to Sec. 12 of the Customs and Inland Revenue Act, 1878, 
which enacts that a just aud reasonable allowance should be 
granted as rep ing the diminished value by reason of wear 
and tear during the year, of any machinery or plant used for the 
purpose of the concern.” The two principal questions, therefore, 
for consideration were :—(1) What was wear and tear ?. and (2) 
What constituted a just and reasonable allowance? With regard 
to the first question, the legal allowance was limited to the physical 
deterioration of machinery and plant in use, and no deduction for 
any loss arising from obsolescence was legally olaimable. For this 
reason, among others, it was important that the annual allowance 
for depreciation should be fair and ample, and that reliance should 
not be placed on a claim for the difference between sorap value 
and the original value at the end of the life of the plant. In 
support of this point, he mentioned the decision in the appeal of 
the London County Council Trams v. Edwards, in which it was 
held that the unexhausted value of the London County Council 

track, &o., which had been replaced by electric traction, was 
not an admissible deduction in arriving at the taxable profits. 
Mr. Bird referred to the case of a company generating current, 
Subsequently ceasing to do so and purchasing its supply elsewhere ; 
also to the case of new plant being installed upon a larger site. 
In these cases the losses arose from causes other than of obsolescence 
of plant; in the first case there wat a change of business, and 
in the second case the plant had become useless, due to the 
original site having become too small. It was also pointed out 
that any allowanoe other than an annual deduction for wear and 
tear was a concession by the Board of Inland Revenue and had no 
statutory force; farther, that it was conditional upon the replace- 
ment of the obsolete plant. Mr. Bird also referred to the method 
adopted by the Inland Revenue Authorities in granting allowances 
for wear and tear, viz. upon the reducing balances of value, and 
he pointed out that where an allowance was limited to 5 per cent. 
per annum on the diminishing value, a residual or scrap value of 
4 per cent. wae only reached after about 60 years. An allowance 
at the rate of 10 per cent. per annum reduced the capital figure to 
aboat 4 per cent. after 30 years. At the time the arrangement 
was come to for granting allowances for depreciation in respect 
of machinery and plant at electricity generating stations, the 
Diesel engine was practically unknown for central station work, 
and it could, therefore, not be urged that such an arranged allow- 
ance covered depreciation of that particular class of plant; farther, 
any such arrangement could not be considered to be binding for 
all time. As a matter of law, the Commissioners of Taxes were 
the tribunal who determined the allowances to be made, and they 
were empowered to vary them annually if the ciroumstances war- 
ranted it. Mr. Bird also made a comparison between the allow- 
ances granted to gas companies under the scheme entered into 
with the Ialand Revenue Authorities, from which it appeared that 
they had obtained various concessions which were not accorded to 
electricity generating undertakings. After some discussion the 
question was adjourned for further consideration. 

The next meeting of the Association is to be held on July 21st, 
when the questions of lubrication and of cracked pistons are to be 
further discussed. Information and particulars concerning the 
Association can be obtained from the acting hon. secretary, Mr. 
Percy Still, 19, Cadogan Gardens, London, S. W. 


Russian Copper Production.—The increasing pro- 
duction of copper in Russia in 1910, 1911 and 1912 rendered it 
probable, according to the report of the Russian Copper Syndicate 
Medj in 1912, that the country would become entirely independent 
of any external supplies in the course of the year 1915. This 
assumption was apparently based upon the fact that the output 
had reached, at 33,100 tons in 1912, the highest level ever attained, 
and that it would continue to expand. In 1913, however, the 
outturn declined to 32,800 tons, and the returns for 1914 indicate 
a further reduction to 31,900 tons. It appears that since Ootober 
operations at one works of the Oaucasian Copper Industry Co. 
have been at a standstill, the resumption of work at one factory 
of the Siemens (Successors) Co, has been prevented, and a restrio- 
tion in the number of workmen at all the other works has pre- 
wailed. As, however, the produotion in the first half of 1914 
receded by 640 tons as compared with a total fall of 900 tons for 
the whole of the year, it does not seem as if the war has exercised 
a very determined influence on the copper industry taken as a 
whole. The syndicate controlled 91°8 per cent. of the total output 
in 1914 as compared with 95˙7 per cent, in the previous year. The 
total consumption of copper in Russia last year is recorded at 
33,300 tons as compared with 32,900 tons in 1913, so that the 
imports must have amounted to 1,400 tons, of which 425 tons were 
parchased in the United States. It is estimated by the syndicate 
that the production will reach 34,800 tons in the present year, 


Educational—Two Heating Studentships, tenable in 
the Faculty of Engineering of University College, London, each of 
the value of £50 a year, together with College fees, may be awarded 
in Jaly by the Institution of Heating and Ventilating Engineering. 
Particulars can be obtained from the Secretary of University 
College, London, to whom applications must be made not later 
than Wednesday, July 7th, 1915, 


Electrical Standardisation in China.— The Engin- 
eering Society of China recently held its annual meeting at 
Shanghai. The chief item in the report dealt with the Electri- 
city Standardisation Committee, which has temporarily suspended 
its labours owing to the war. The chairman, Mr. A. C. Clear, read 
the report of the Committee, which stated that the various 
societies of the world had been approached, and all had expressed 
their appreciation and approval of the scheme. As soon as the 
decision of the British Committee is obtained, the report continues, 
the Chinese authorities might be approached and every effort 
made to push the matter through.— Eastern Engineering. 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING Corps.—Oompany orders, by Lieut.-Col, O. B. 
Clay, V. D., Commandant, for week ending July 10th, 1915 :— 

On Mondays, Wednesdays and Fridays, drills at 6 30 and 7.30 p.m. 
Technical instruction will be given by Iustructors of the London 
Electrical Engineers for one bour, and squad and platoon instruc- 
tion for one hour on Monday and Wednesday. 

On Friday, Company and squad drill. 

Orderly Sergeant, N. H. Fallarton ; Recrait Orderlies (Squad 3), 
C. F. Molnnes; (Squad 4), W. H. G. Saunt. l 

: E. G. FLEMING, 
Company Commander and Acting Adjutant. 


3RD. BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding). Thursday, July lat, 1915 :— 

WEEK-END PARADBS.—Saturday.— The Battalion will parade 
outside Baker Street Station at 2.30 p. m., aud proceed by train to 
Wembley Park. “ A” Company, under the command of Mr. F. H. 
Stevens, will take up a defensive position between the Brent Reser- 
voir and the Metropolitan Railway line. B.“ “C” and “D” 
Companies, under the command of Mr, H. O. King, will detrain 
at Kilburn Station and endeavour to effect an entrance into 
Wembley Camp All roads north of the Brent Reservoir and 
south of the Metropolitan Railway line will be out of bounds, 
Grounds under standing crope are out of bounds. Mr. W. Ridd will 
be umpire. 

Sunday.—As last week. 

A. Gd. JOINER, Cuptain and Adjutant. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 

` also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted qs to their movements, 


f 


Central Station Officials.— The Walsall T.C. has 


increased the salary of MR. A. PRENTICE, station superintendent at 
the electricity works, from £225 to £250 per anunum.. 

The Nuneaton T.C. has granted the electrical engineer leave of 
absence. he having accepted a position as lieut.-oom mander in the 
Royal Naval Volunteer Reserve, and has voted him an allowance 
of £200 per annum during his temporary absence, this to be 
modified in the event of his promotion to higher rank. 

Having regard to the fact that it would be advisable to have a 
recognised deputy electrical engineer in control of the St. Pancras 
electricity works in the absence of the chief electrical engineer, it 
is proposed to alter the title of MR. J. T. BARON, resident and 
supervising engineer, to that of deputy electrical engineer (resi - 
dent), such alteration to be made without any increase of salary. 

Mr. W. H. ELLIS, assistant mains superintendent, Chester Cor- 
poration electricity department, and leoturer in Electrical Engi- 
neering at the Chester Technical Schools, was married to Miss 
L. M. Laird, of Chester, on Wednesday, June 23rd. The bride was 
given away by her father, Mr. W. D. Laird, Wh. So. 

Mr. Tuomas H. CLEMENTSON, assistant superintendent of the 
Clyde Valley Electrical Power Co.'s station at Motherwell, was 
recently presented by the staff with a marble clock on the occasion 
of his marriage. Mr. Howie, the works chemist, made the 
presentation. 3 


Tramway Officials.— MR. J. C. WHITELEY, who has 
been appointed engineer and manager of the South Shields Cor- 
poration Tramways, was, on Saturday last, the recipient of a 
fumed oak rolled top desk, subscribed for by the staff and empjoyéa 
of the Chatham and District Light Railways Co. Mr. W. Jensen, 
the general manager, in making the presentation, referred to the 
valuable assistance he had received from Mr. Whiteley during the 
past eight years. Mr. Bexley, cashier, seconded Mr. Jensen's 
remarks, and Mr. Taylor, carpenter, spoke on behalf of the 
workmen. 

Mr. F. JEFFERY, inspector on the Bournemouth Corporation 
Tramways since their construction 13 years ago, has resigned 
chiefly from health reasone, and the staff have presented him with 
a silver watch and an illuminated address. 

The Ilford U.D.C, has granted the tramways manager, Mr. L. 


HARVEY, permission to join the Volunteer Manitions Brigade. 


General.— MR. E. R. Peacock, who served on the 
committee representing the holders of the 5 per cent. first mortgage 
bonds of the Barcelona Traction, Light and Power Co,, has been 
appointed president in place of the late Dr. Pearson. 
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Mr. H. E. Apps, an electrical engineer in the employ of Messern. 
Sandycroft, Ltd., Sandycroft, has received a commission, and is 
being drafted to the South Wales Borderers. 

Mr. E. J. NALLY, general of the Marconi Wireless 
Telegraph Co., of America, has gone to the Pacific Coast and Hawaii, 
in connection with wireless service soon to be extended to Japan, 
for which preliminary tests are now in progress with the Japanese 
Govermental stations, now approaching completion.— 7. and 7. Age. 


Roll of Honour.—Mr. A. P. FEATHERSTONHAUGH, 
who had been 14} years on the staff of the County of London 
Electric Supply Co., Ltd., has been killed in action. Mr. 
Featherstonhaugh had served in the London Rifle Brigade since 
November, 1908, and held the rank of Sergeant. MB. G. Boast, 
also inthe service of the County of London Oo., was killed in action 
while serving with the 23rd County of London Regiment ; and 
MB. P. G. M. Brown, another employé of the County Co. 
was killed in action while serving with the London Rifie Brigade. 

Private ARTHUR SYKES, of Blackpool, who was killed in action 
during the charge of the 8th Liverpool Irish, on June 16tb, was 
employed by Mr. Kay, electrician, of Blackpool. 

Private GEOBOR Rosinson, of the Liverpool Scottish, was killed 
in action on June 16th. His officer stated in a letter to his 
widow that he fell in a charge which would stand for ever as a 
glorious achievement in the history of the battalion. Private 
Robinson, who was 30 years of age, was an electrical engineer with 
Meres. Dick, Kerr & Co., Preston. 

Private ROBERT JOHN Mars, 15th Battalion of the 48th 
Highlanders, Canadian Regiment, who has died of wounds 
received in action in Flanders, was an electrical engineer of 
Toronto. He was a native of Blackburn. 

Private JoHN A. HENDERSON, 6th Manchester Regiment 
(Territorial Force), who was apprenticed with the British Westing- 
house Co., Ltd., hss been wounded in the left thigh in action in 
the Dardanelles, and is in hospital at Malta. 

Sergeant Jas, GORDON, 5th South Lancs, Regiment, on the staff 
of the B.I. and Helsby Cables, Ltd., of Prescot, has been killed in 
action. He was 22 years of age. 

Private R. J. THOMAS, Ist Dorset Regiment, who was on the 
clerical staff of the British Westinghouse Eleotric and Manu- 
facturing Co., Ltd., has died in Flanders from gas poisoning. He 
was 31 years of age. 

Private Tom HEALEY, till recently employed by Mr. W. Caton, 
electrical engineer, Oldham, has been killed in action in the fighting 
in the Dardanelles, He was 19 years of age, and was serving in 
the 10th Manchester Regiment, 

Private W. BRAMWELL, of the Royal Soots Fasiliers, a reservist 
who upon the outbreak of war was called up from his employ- 
ment at the United Electric Car Co.'s works, Preston, has been 
killed at the Front. 

Private NOoRMAN LLOYD, of Higher Broughton, has been killed 
in action. He was an engineer employed at the British Westing- 
house Works at Trafford Park, and was 28 years of age. 

Private PETER O'HARE, 2nd York and Lancaster Regiment, 
formerly employed at the British Westinghouse Works, has been 
killed in action. 

Private GORE Woop, in the employ of the St. Helens Cable 
Co., of Warrington, has been wounded in the chin. 

Private JosEPH BOND, of Warrington, originally reported killed 
in action, is now stated to be in a hospital in Franoe suffering from 
wounds. He is 25 years of age, and an employé of the St. 
Helens Cable Co., Ltd. 

Captain A. B. Layton, of Stockton Heath, near Warrington, 
electrical engineer and departmental manager at the soap works of 
Messrs. J. Crosfleld & Sons, has been slightly wounded. 

Sergeant SAM MARSH, who was for e years engaged as a 
fitter at the Middleton Eleotrio Traction Co.'s shed, has been 
awarded the D.C.M. 

Corporal FREDERICK JAMES BLEWDEN, lst Battalion Canadians, 
was killed in action in Franoe on the night of June 15th. He was 
a son of Mr. J. Blewden, car-shed and workshop superintendent, 
Portamouth Corporation Tramways, and was connected with tram- 
way work practically the whole of his life, dating back to the 
horse-car days in Liverpool. He went to Portsmouth in 1901, 
when his father was appointed car-shed and workshop super- 
intendent of the Corporation tramways there. Iu April, 1912, he 
emigrated to Canada, and from that time until the outbreak of 
war was employed as an electrical fitter by the Ottawa Tram- 
way Co. 

. members of the 4th Battalion South Lanos. Regiment 
(Warrington), who have fallen in action, are Private CRAs. 
KNOWLES and Private ARTHUR EARLEY, who were on the staff of 
the St. Helens Cable Co., Ltd. 

We read in the Times that Second Lieutenant LAURENCE 
TURNBULL, 3rd, attached 2nd, Bedfordshire Regiment, who was 
killed in France on June 16th. was educated at Stephens’ Institute 
of Technology, New Jersey, U.S. A., and on the completion of his 
college career he obtained an appointment with the Westinghouse 
Electric and Manufacturing Co., ia New York. He returned to 
England in October last. He had only been at the Front three 
weeks, 

Major J. F. S. LLOYD, of the 6th North Staffs. Regiment of the 
Territorials, who was killed while with the Forces abroad, was a 
director of the Weldless Steel Tube Co., of Birmingham, He was 
34 years of age. 

Second Lieutenant Norman C. Lowson, Special Reserve, Royal 
Engineers, Glasgow Territorials, son of Mr. James Lowson (senior 
partner in Messrs. W. C. Martin & Co., electrical engineers, 
Glasgow), has been mentioned in Sir John French's latest dispatch 
for gallant and distinguished conduct in the field. He is a B.Sc, 


in engineering of Glasgow University. His father, Msjor James 
Lowson (ret.), who is chairman of the Scottish Local Section of 
the I. E. E., served 25 years with the old lst Lanark Rifles. 

Corporal A. Evans, of the 20th Hussars, who was engaged 
at the works of the Rees Roturbo Manufacturing Co., Ltd., of 
Wolverhampton, has been killed accidentally by a bomb in 
Franoe. 

Three members of the staff of Siemens Dynamo Works Co., of 
Stafford, have been mentioned in dispatches, viz., Sergeant G. 
JACKSON, who is recommended for the Distinguished Conduct 
Medal, Lance-Sergeant WOLLAOOTT, and Corporal ROBINSON, All 
belong to the Coldstream Guards. Private W. TOMLINSON, of the 
same regiment, who was with the same firm, has been wounded in 
action by shrapnel. 


Obituary.— MR. C. E. SpaGNoLETtT1.—We deeply regret 
to learn that Mr. Charles Ernest Spagnoletti, M. Inst. O. E., Hon. 
Member and Past-President of the Institution of Electrical Engi- 
neers, passed away on June 28th, at his residenoe at Hampstead, at 
the advanced age of 83 years. He had been ill for a week with 
pneumonia. Mr. Spagnoletti, who was of Italian noble descent, 
was born in London, and as a lad was in the employ of the Electric 
Telegraph Co. As a young man he became chief of the G.W. 
Railway telegraph department, and during his connection with 
that and other railway companies (the Metropolitan and District 
systems) he invented and developed many signalling devices and 
apparatus and other electrical inventions for use in the operation 
of railways. When the City and South London tube railway was 
constructed, about 1890, the deceased gentleman was its consulting 
electrical engineer, and at different times since then he has acted in 
a similar capacity for other undertakings—the phonopore 
and the electrical omnibus coming in for a share of his 
attention. It is 30 years ago this year since he filled 
the office of president of the I. E. E. when it was known as the 
Society of Telegraph Engineers and Electricians. Mr. Spagnoletti 
was one of the original members of the Institution, his member- 
ship dating from the year 1872. He has been actively interested 
in many other societies, and in years gone by played a prominent 
part as a juror and in other capacities in connection with 
important home and international exhibitions. Of late, owing 
to advancing years, he has been less closely identified with 
the public side of electrical affairs, but by many of the old guard 
he is intimately remembered, and news of his loes will be learned 
by them with much regret. Members of the Eleotro-Harmonio 
Society will be interested to know that Mr. Spagnoletti was one 
of the first to approve of the objects of that Society ; indeed it 
may be said that he was the first private individnal to be 
approached by those who had the initiation of the Society in hand, 
and he gave the proposition then put forward by Mr. H. Alabaster 
his whole-hearted support. The funeral takes place this afternoon 
(Friday), at four o'clock, at West Hampstead Cemetery. 

Mp. A. 0. HURTZIG.—We deeply regret to record the death of 
Mr. Arthur Cameron Hurtzig, M. Inst. O. E., which occurred at his 
residence at Dulwich on June 26th, at the age of 62 years. Mr. 
Hurtzig's name will be familiar to our readers by reason of his 
connection with the Chester Corporation hydro-electric scheme, 
Mr. Britton's scheme was finally submitted to and approved by 
him. One of us has had the pleasure of serving on several Com- 
mittees with the deceased gentleman, and no one could wish to 
have a more genial and kindly colleague. 

The death occurred suddenly on June 19th of Mr, ALBERT 
SHILLITO, of Chelmsford, who was formerly electrical engineer at 
Eton College. He was 52 years of age, 


NEW COMPANIES REGISTERED. 


Lowa Engineering Co., Ltd. (140,720).—This company 


Was registered on June 19th, with a capital of £71,500 in 1.000 participating 
preference shares of £1 each and 10,000 ordinary shares of Is. cach, to carry 
on the business of electrical, mechanical, sanitary, gas, hydraulic and general 
engineers and contractors, steel converters, tinsmiths, coppersmiths, metal 
workers, builders, fitters, wire dealers, galvanisers, japanners, enamellers, 
elcetro- platers, manufacturers of theatrical and general stage effects und 
scenery, fans, lamps, engines, rheostats and electrical apparatus, ete. The 


subscribers (with one participating preference share each) are: W. Adams, 74, 
Vauxhall Bridge Road, S.W., engineer; R. F. Hutchinson, 74. Vauxhall Bridge 
Road, S. W., engineer. Private company. The number of directors is not to 
be less than two or more than five; the subscribers are to appoint the first. 
Qualification, £50. Registered office: 74, Vauxhall Bridge Road, S. W. 


Electric Lamp Repairs Co., Ltd. (140,740).—This com- 
pany was registered on June 22nd, with a capital of £55,000 in £71 shares, so 
carry on the business of collectors and repairers of electric lamps with broken 
filaments or blackened bulbs, manufacturers of and dealers in electric fittings 
and globes, etc., and to adopt an agreement with Refilmer.ts, Ltd. She sub- 
scribers (with one shure each) are: G. O. Barras, 2, Edridge Road, Croydon, 
engineer; E. G. K. Calder, Rosslyn, The Chase, Coulsdon, Surrey, electrical 
engineer. Private company. The number of directors is not to be less than 
two or more than seven; the first are H. Lintott (chairman), G. O. Barras, 
and E. G. K. Calder. The two last named are joint managing directors with 
£400 cach per annum (free of income tax) as remuneration. Remuneration of 
H. Lintott 4250 per annum (free of income tax). Qualification, 100 shares. 
Solicitors: Lord & Gunn, 4, Dove Court, Old Jewry, E. C. 


Watson & Sons (Electro-Medical), Ltd. (140,765).—This 


company was registered on June 23rd, with a capital of £725,000 in £1 shares 


(7.000) preferred), to take over the cleetre-medical businesses (D carried on by 
W. Watson & Sons, Lid., at 196. Great Porthind Street, Woy and (2) carried 
ona by L. BL Miller at 66. Hatton Garden, KEC. The subscribers (with one 


share each) are: C. H. Watson, 313, High Holborn, W.C., manufacturing 
optician; G. Pearce, 196, Great Portland Street, W., electrical engineer. Private 


company. The number of directors is not to be less than two or more than 


five; the first are C. H. Watson and F. W. W. Baker (both permanent). 
Remuneration. £30 per annum, divisibie. Registered oilice: 196, Great Port 
land Street, W. 


Vol 


Peerless Seamless Rubber Co., Ltd. (140 731).—This com- 
s registered on june 2lst. with a capital of £2,000 in £1 shares, to 
carry on at Richmond and elsewhere the business of manufacturers of an 

oods, raw and waste rubber and rubber substitutes, 
claimed rubber. gutta-percha in raw and manufactured states, fibre and 
other com unds, celluloid and asbestos goods, packing materials, bottle 
bottles and machinery for bottles, electric cables, wires, fittings 
ani machinery, leather cloth, waterproof and fireproof materials, moulds and 
mecy lor rubber goods, motor tires and accessories, manufacturers of an 

dealers in motor cars, cycles and boats and accessories, etc. and to adopt an 
agrement with J. Briere and R. Dequin. The subscribers (with one share 
exh) are: J. Briere. 208. Richmond Road, Fast Twickenham, motor engineer: 
R. Dequin, J. Chudleigh Villas. Whitton Road. Twickenham, manufacturers’ 
agent. Private company. The number of directors is not to be less than two 
ar more than theret; the first are J. Briere and R. Dequin. . Qualification, 6100. 
Registered office: Station Yard, Richmond. l 


London Glass Works, Ltd. (140,783).— This company was 

registeret an June a5th, with a capital of 30. 000 in £l shares (W, prel.). 

ty carry on the business of glass manufacturers, manufacturers of and dealers 

in table and household glassware, bottles, jars. lamp and electric light globes 

and bulbs. and all kinds of glassware lor lighting and heating purposes, etc. 
> k 


The subscribers (with one share each) are: .. rooks, 70 and 71, 
Sret, F.C., merchant; H. W. Hill, 80. Finsbury Pavement, E. C. clerk. 
Private company. C. Brooks is permanent governing director, with power to 
appoint other directors. Registered office ; 70 and 71, Chiswell Street, E. C. 


— — 


OFFICIAL RETURNS or ELECTRIOAL 
COMPANIES. 


— 


Briliant Arc Lamp & Engineerin Co., Ltd.—Particulars 
: ted June 1 th, 1915, led pursuant to Section 93 (3) 
lidation) Act, 1908, the whole amount being now 
sued. Property charged: the company’s undertakin and property, resent 
and future, including uncalled capital. No trustees. memorandum satis- 
jaction in full on June 18th, 1915, of debentures dated December 11th, 1914. 


e 17th, 1913, securing £100 and £30 respectively, has also been 
notified. 
Deiries & Goldman, Ltd.—Particulars of £200 debentures, 
created June loch. 1915, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908. the whole amount being NOW issued. Property 
charged: The company’s undertaking and proper iy, present and future, in- 
(tuding uncalled capital. No trustees. 

Oriental Telephone & Electric Co., Ltd.—A memorandum 


of satisfaction tO the extent of £900 on June Oth, 1915, of debenture stoc 
covered by crust decd dated June 28th. 1905, and a deed of acknowledgment 


dated June 12th, 1907, securing £200,000, has been filed. 

Telephone Co. of Egypt, Ltd.—A memorandum of satis- 
jaction to the extent of £850, on June oh, 1915, ol debenture stock, covered 
by trust deed dated July 27th. 1904. and three su plemental deeds of acknow~- 
big ment dated February 21st, 1906, March 4th, 908, and Oc 

securing 200,000. has been filed. 

North-Eastern Electric Smelting Co,, Ltd. —A memor- 
andum of satisfaction in {ult on April 20th, 1915, of debentures dated November 
Bib. 1914, securing £4,500, has been filed. . 

Carleon Electrical Co., Ltd. Mortgage, dated June Sth, 


1915. 10 secure 61.500. chartzed on leasehold premises. formerly part of Lone- 
Im Farm. Norbury, ‘comprising factory and workshops. Holders : Bonecourt 


* 


Surface Construction, Lid. parliament Mansions, victoria Street, 


South London Electric Supply Corporation, Ltd. ( 50,392). 


—Capital. 310.000 in 10,000 preferred 5 ares o 
shires of £4 each. Return dated April 6th, 1915- 6,000 preferred and 65,000 


correct. Mortgages and charges: £130,000. 


Bath Electric Tramways, Ltd. (74,278). — Capital. 
£ F000 in £1 shares (75,000 preferred, 125,000 preferred ordinary, and 30.000 
. ſcrred ordinary). Return dated April Ist, 1915. 75,000 preferred, 75,606 pre- 
ferred ordinary. and 30,000 deferred ordinary shares taken UP; 1 per share 
called up on 75.000 preferred and 75,606 preferred ordinary shares: £150,606 
pat: 39,000 considered as paid on 39,000 deferred ordinary shares. Mort- 
gages and charges: £155,739. 3 ` 
Simplex Conduits, Ltd. (88,290) _—Capital, 8100, 000 in 
10.000 prelerred of C5 each and 50,000 ordinary shares of £1 each. Return 
dat ·1 March Bed. 1915. 10.000 preferred and 40.000 ordinary shares taken UP; 
fo per share called up on the preferred: £50,000 paid; £40,000 considered as 
paid on the ordinary. Mortgages and charges: Nil. 
Urban Electric Supply co., Lid. (57 986).— Capital. 
in 80. inary shares of £3 each. 50,000 preferred shares of £5 
, and 150,000 unclassified shares of 61 each. Return dated April táth, 
1915. 80,000 ordinary and 50,000 preferred shares taken upi 3 per share 
called up on the ordinary and C per share on the preferred; 490,000 paid. 


Mourtgages and charges: £408,201. 


— — 


CITY NOTES. 


— 


Rangoon Electric Tramway and Supply Co., Ltd. 


THe annual meeting was held on June 23rd at 3, Great Win- 
chester Street, E. C. Sir F. W. R. FRYER, K. C. S. I., who pre- 
sided, said that after providing for all charges, including 
depreciation and reserve, there remained £8,076 for distribu- 
tion among the ordinary shareholders, as against £11,674 in 
the previous year- The directors recommended the payment 
of a dividend at the rate of 3 per cent., carrying forward 
42.75 bo the next account. Up to July sist of last year the 
receipts showed a considerable increase over the correspon® 
ing months of the previous year, the increase to July 3ist 
peiog approximately 20.000 and, had conditions remained 
normal, there wo d have been every reason to anticipate æ 
Od year. Ag it was, they ended up with a decrease on the 
11 1111 Way receipts as compared with last year of Rs. 49,000. 
Since the end of March ast, however, traffic had shown 2 


05 each and 65.000 ordinary . 


tendency to improve, and it was believed that confidence Was 
being gradually regained and that traffic would again come up 
to reasonable expectations. During the year the experimental 
motor omnibus service had been maintained with the results 
shown in the report. In the private lighting and power depart- 
ment there had been ab increase in receipts of 111 per cent. 
The working expenses showed a small pro rata increase, W i 
was, unfortunately, likely to advance considerably in the 
future owing to the increased cost of coal and other stores. 
Negotiations had been proceeding for some time petween the 
municipality and the company for an increased amount o 
lighting and a revision of the existing arrangements: the 
directors, fully recognising the public nature of the company's 
operations, were desirous of meeting the demands 0 e 
authorities as far as they could he met with due regard to the 
interests of the shareholders. With the increased number o 
installations, the house wiring and supply departinent ha 
increased its gross receipts, and tho profit had also 
satisfactory increase. A provident fund for the benefit of the 
staff was started on J uly Ist, 1914, and all the members under 
agreement had joined it. The staff had agreed to 
gcribers to the fund, and the company 6 contribution increase 
the savings by nearly 100 per cent., and so added consider. 
ably to the advantage of the service. Owing to the high cost 
of coal and materials, the board felt that the advantages 
which they were giving both from the tramways and from 
the public and private ighting could no longer be continued 
at the present low rates; but ib was only fair to the share- 


holders that some slight addition to the existing charges be 
made in order to meet the present high costs. The board ha 


resigned their seats on the board, purely for personal reasons. 
To fill the vacancies the board recommended the appointment 
of Col. A. C. d I., C. I. E., E., and 
Mr. H. D. Dickie. For some time past it had been felt that 
the directorate would be strengthened by the addition of a 

entleman having expert knowledge. and in Col. de Joly ac 
TY otbiniere they had a man who had filled the important post- 
tion of electrical adviser to the Indian Government, during 
which time he carried through the Mysore and Kashmir 


schemes. | 
Mr. JAMES HALLIDAY seconded the motion, and the report 


said there 
expansion in the 


in the near future. Many projects were before the board a 
the present time to that end, but it was difficult to go for- 
ward with them while the war lasted. He trusted also that 
they would see the tramway traffic improve: in fact, it 


already showed u tendency to do 80. 


— Se 


\ 
North Melbourne Electric Tramways and 
Lighting Co., Ltd. : 


The results for the year ended September 90th, 1914, show 
an increase in earnings due to the development of the district 
served by the company, which benefited both tramway an 

lighting departments; the extension of the lines over Fleming- 
ton Bridge also contributed towards the tramway earnings 
Revenue per CM, 10.97d.; car miles run, 463,203; totul 
passengers, 2,874,021; as compared with 10.35d. per c.M., 
443,817 car miles. and 2,590.690 passengers in the previous 
ee hundred and ninety-nine lighting consumers have 
) king the total connections 1,489. Revenue 
increased bY 15 per cent., expenses by 6 per cent., and net 
y 38 per cent. Capital expenditure during the year 


amounted to £3,398. The directors record their ap reciation 


ot the excellent services rendered by tho manager, Ir. Mur- 


doch, and the staff ; 
Annual meeting To-day- 
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Official Notices re companies.— The following com- 
ies will be struck off the register at the expiration of three 


months, unless cause is shown to the oontrar7 


British Automatic Telephone Syndicate. 


British Magneto Co. 

Consolidated Hlectric Works and Agron). 

Eclipse Boiler Furnace (London an south). 

Gambie’s Patent Telephone Recorder Co. (Continental). 
Haywards Heath Electric Supply Co. 

Magnetic Separator. 

Pacific Radiotele graph Co. 


Tramwey Construction Syndicate. 
Tungsten Metal Co. 
United Electrical Construction Syndicate. 
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Sheerness and District Electric Power and 
Traction Co., Ltd. 


THE total revenue during 1914 was £13,350, and the working 


expenses £11,489, leaving £1,861. Interest on Joan required 
4:43, and debenture interest £1,368, leaving a surplus of 
4149. which reduces the balance at the debit of revenue ac- 
ecunt to £1,326. The revenue of the electricity department 
was £5,842, and the expenses 48,912, representing a decrease 
in revenue of £625 and in working expenses of £3,151. The 
units sold were 1,368,885, a decrease of 102,355 due to the 
outbreak of war and the shortage of labour. The consumers 
number 270, as compared with 259 in 1913. The traction 
undertaking (light railways and omnibuses) produced in gross 
receipts £4,496, und the working expenses were £4,396, re- 
sulting in a surplus of £59, as compared with £105 in 1913. 

he passengers carried increased from 639,000 to 976.440, with 
the same mileage open and the same number of cars and 


omnibuses, i 


British Electric Traction Co., Ltd. 


THE annual meeting was held on Friday last at tbe Holborn 
Restaurant. | 


Mr. E. Garcke, who presided, said that the simplest way . 


of describing the results of the year's operations was to say 
that they were as in 1913, only better. They were proposing 
to pay the same dividend on the preference stocks, viz. 
£52,467, and they placed to reserves and carry forward £82,589 
in all. compared with £73,615 in the preceding vear. Last 
year they placed 450.000 to reserve against investments. This 
year they carried it forward because they did not wish to dis- 
turb the estimate of the dividends upon which the scheme of 
rearrangement was based. The first half of last year gave 
promise that the results of the whole year would be much 
better than the figures now produced, but the outbreak of 
the war altered that as it had altered everything. It was 
not easy to describe in a few words what had been the effect 
of the war upon their business as a whole, for the various 
departinents had been differently affected. The tramwavs and 
light railways serving holiday centres had suffered serions loss 
of traffic. On the other hand, the tramways in manufacturing 
districts, especially those Where materials of war were pro- 
duced as at Barrow, on the Clyde, and at Tyneside, showed 
large increases of traffic, and some of the smaller towns where 
troops had been stationed also showed an expansion of busi- 
ness, but the money receipts had not increased in direct 
proportion to the number of passengers carried, because 
soldiers in uniform bad been allowed to travel at reduced 
rates and various other concessions and expenses due to the 
war had had the result that the average fare per passenger 
showed a slight diminution, and the net profits had in some 
cases been reduced. The war had hit the motor omnibus 
pat of the business very badly. They were in course of 
building up a large, and they hoped, profitable business with 
motor omnibus services in connection with their tramwavs 
and light railways, and to some extent in other districts, but 
on the outbreak of war all their best vehicles were impressed 
by the Government, and it had been found impossible to ob- 
tun replacements because the War Department had also 
impressed the entire output of the leading motor omnibus 
factories. Of course they had been paid the fair value of the 
vehicles, but they had not obtained any compensation for the 
loss of business. The electrical supply side of the business 
had, on the whole, been well maintained. In some respects 
the sale of electricity had been reduced owing to less light 
heing used; on the other hand, the demand for electric. power 
had increased. The Brush Company had been very busy, 
partly because the new turbine which the company was manu- 
facturing proved a big success. Considering all things, the 
business results of their operations during the year, might 
be regarded as satisfactory, and they also showed the ad- 
vantages of a large combination of varied elements, for while 
some of their departments had suffered, others had prospered, 
and on balance they showed some advance. Questions affect- 
ing both capital and labour had been placed on an entirely 
new plane, and the war conditions had uprooted many of 
their former theories and had in various ways upset their 
normal business practice. The associated companies had en- 
couraged their employes to enlist for service during the war, 
although the drain upon the persennel had led in sume cases 
to a reduction of the services, and in nearly all cases to dift- 
culty in operating the undertakings. Altogether about 2.500 
of their emploves were now serving in the Forces, and of the 
head office staff alone about (% young men, including several 
eecretaries, had gone to the Front. One effect of the war 
was an all round Increase in wages, Which was a serious 
matter to the associated companies, as they were unable to 
obtain compensation by raising fares or increasing the price 
of their electricity. In the case of the Brush Company the 
Increase in wages amounted to about £12,000 per annum. Te 


feared that the general increase in wages would produce many 


difficulties later. The huge destruction of fixed and circulating 
capital which was unavoidable in the case of war, would have 
to be made good by retrenchment and economy. They would 
all have to work harder and spend less. It would not be 
possible to maintain the present high level of wages, and 
much distress he feared would follow. However, those were 
difficulties of the future, and the best wav of meeting them 
was to deal effectively with present difficnities. As far as the 
particular industries in which that company was concerned 


he saw no reason to be pessimistic, for he felt sure that when 
the war was concluded, local authorities and others who had 
electrical contracts to place would not again be eo unwise 
as to place them in Germany for the sake of a slight advan- 
tuge in price. Therefore despite present and future anxieties 
he looked forward with confidence to their being able to 
maintain the position they had attained and the progress 
they were making. Of course in the present conditions they 
were not starting any new enterprises, except such as were 
necessitated by the war. All capital expenditure, however, 
could not be suspended by public service undertakings, whose 
pradual growth was the law of their existence. Several of 
their associated companies had therefore obtained Treasury 
consents for issues of capital, some of which had already been 
successfully made. In regard to the accounts, their invest- 
ments on undertakings stood at £4,771,542, or nearly 
£100,000 more than in the preceding balance sheet, and on 
that larger amount the average yield had been 4.55 per cent., 
as compared with 4.47 per cent. last year. They could well 
understand that the vield would have been better bad it not 
been for the war. In spite of the adverse conditions they had 
sold investments of the book value of £59,379 at a net loss 
of only £117. Proceeding to explain the pesition in regard 
to the scheme for the re-arrangement of the capital, the Chair- 
man said they could not ignore the fact that the interests of 
the preference stockholders and those of the ordinary share- 
holders were not identical. They submitted the scheme last 
year to the stockholders and asked for their views upon it, 
and the replies they had received showed unmistakably that 
the majority considered the scheme fair and equitable to all 
parties. As a result of discussions, however, a few small 
modifications had been suggested which the directors were 
willing to adopt. At present there were two classes of pre- 
ference stock and two classes of ordinary, and there were 
the income certificates; and all the stocks behind the deben- 
tures ranked equally as regarded capital. The total capital 
was 42,947. 380 besides £266,371 income certificates. The net 
effect of the proposal was to write down the capital by 
£905,372 and to divide it into two classes only, viz., 6 per 
cent. cumulative participating preference stock with priority 
zus to capital, and ordinary stock ranking after the preference 
as to capital and dividends. The preference stock would be 
issued to the holders of the existing 6 per cent. preference 
stock, who would receive the same amount in new stock 
as they held at present. Holders of the present 7 per cent. 
non-cumulative preference stock would receive 35 per cent. 
of their present holdings in new preference stock, and the 
holders of the income certificates would receive 10 per cent. 
of their present holdings in new preference stock. Of the new 
ordinary stock there would be issued to the holders of the 
present 7 per cent. non-cumulative preference stock, 65 per 
cent. of their present holdings, making with the 35 per cent. 
which they would receive in new preference stock 100 per cent., 
equal to the amount of their present holdings. The present 
preference stock holders were not asked to bear any portion 
of the reduction of capital, which fell entirely upon the ordi- 
nary stockholders. The holders of the existing 6 per cent. 
preferred ordinary stock would receive 50 per cent. of their 
present holding in new ordinary stock, and the holders of 
the existing deferred ordinary stock would receive 50 
per cent. of their present holdings in new ordinary stock. 
The holders of the income certificates would receive 25 per 
cent. of their holding in new ordinary stock, making with 
the 10 per cent. in new preference stock, 35 per cent. of 
their present holdings. It might be thought by some that 
„the scheme ought to be postponed because of the uncertainties 
of the future, but the directors did not take that view. The 
did not think that the war would materially affect the capital 
values of their undertakings. The estimate of dividends which 
he submitted last vear showed that after the re-arrangement 
they should be able to pax 4 per cent. per annum on the 
new ordinary stock and increase the dividends steadily in 
future years. He saw no reason to revise that estimate now, 
and he hoped no circumstances would arise which would 
necessitate a reduction in the estimate. but the directors were 
anxious to have it understood that during the war and during 
the strenuous times that would follow after, the distribution 
of profits should not be looked upon as a thing that could be 
done without regard to the general situation and the permanent 
interests of the company. It was quite possible that if the 
war was prolonged the Government embargo on the issue 
of new capital might become even more stringent than it 
already was, and it was quite conceivable that the companies 
in which they were interested might find it pradent and 
necessary to employ their cash resources for more pressing 
needs than the payinent of dividends. They fully recognised 
that the payment of dividends was the ultimate object of 
all their work, but it was impossible to say what situation 
this war might produce, and it was only right that he should, 
without in anv way alarming the stockholders, utter that 
word of warning at a tune when they were proposing to 
reduce the capital and were raising expectitions of larger 
dividends. 

Mr. G. Suirrerre [Litton seconded the metion which, after a 
brief discussion, was agreed to. 


Calcutta Electric Supply Corporation, Ltd, — The 
number of units sold to consumers during the four weeks ended 
May 28th, 1915, amounted to 1,904,829, compared with 1,425,693 
units in the corresponding four weeks of 1914. 
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National Electric Construction Co., Ltd. 


Tut annual meeting was held on June 24th at 3, Laurence 
Pountney Hill, E. C. Mr. L. B. SCHLESINGER, who presided, 
mid that the negotiations for the contract in Denmark which 
had been in hand for some time had been suspended on 
account of the war, and the contract in connection with the 
Bardud scheme was for the time being in what he hoped 
uliglit be called a state of suspended animation. Owing to the 
Treasury restrictions, he was afraid that finance during the 
prod of the war would be practically impossible. Provi- 
sional Orders granted by the Board of Trade for the electrie 
liahting of districts contained a clause to the effect that the 
Order was to commence to run from a date to be fixed by the 
Board of Trade after peace had been declared, and he believed 
that practically all Acts of Parliament for tramway extensions, 
ete., prohibited the raising of capital for a period of twelve 
uenths after peace had been declared. In consequence, there 
wuld be little general contract work to be secured. They 
Were endeavouring to secure construction work from 
ether channels, and he thought their efforts would be success- 
ful. They had an arrangement with the operating companies 
vontralled by the Electrical Finance & Securities Co., Ltd., 
Whereby they carried out the construction work and, in addi- 
tun. supplied the materials so long as they could supply at 
pices not unfavourable to the company. When the war was 
ever he thought they could look forward to a constant flow of 
. truction work from that company. Proceeding to refer 
te the various undertakings in which the company was inter- 
etal, he said the war had affected their progress, with two 
esceptions, In addition to decreased revenue they had had to 
face increased expenditure owing to dearer coal and materials, 
end war bonuses and payments to dependents of the employés 
who had enlisted and whose positions were promised to be 
kept open. The revenue of the Rhondda Tramways Co. up 
to the date the war broke out showed an increase of £2,095 
over the corresponding period of 1913, but since then there 
had been a decrease, so that by the end of the year the increase 
was reatuced to £566. There was a decrease this year up to 
date of 41.760, as against the corresponding period of last 
year, the average decrease being £72 per week. That was 
likely to continne, although probably from August to the end 
of the vear the decrease would not be so noticeable. The rail- 
less traction system which was opened in the district towards 
the end of last year was suspended in March owing to the 
eondition of the roada and was not yet working. He under- 
shod, however, that they would be in a position to resume 
the service shortly, although owing to the decreased popula- 
tion they could not expect to obtain the results which they 
would get in normal times. The profit earned for 1914 was 
£5.19), which with £593 brought forward made a total of 
48.783. £2,000 had been put to reserve and renewals account, 
and the balance of £6,783, which was more than sufficient to 
have paid the full dividend on the preference shares, had been 
carread forward. The results of the Torquay tramways for the 
first half of the vear appeared to forecast further increases in 
revenue and profit. but with the outbreak of war all holiday 
truttic ceased, and during the two months of August and Sep- 
tenber there was a decrease in the revenue of £3,786 as con- 
parel with 1913. It was satisfactory, therefore, that the com- 
pany should have been able to pay a dividend of 34 per cent. 
en the ordinary shares after providing for reserve and depre- 
ciitian on the same seale as in prevous years. There was a 
decrense in receipts to the 20th inst. of £512, as compared 
with the same period last vear, although the estimated decrease 
In profit Was negligible. The directors were, however, inclined 
to bebeve that the results for the current vear would be worse 
than those for 1914. In regard to the Dewsbury and Ossett 
tramways, after providing for sinking fund and interest pay- 
ments to the local authorities, a profit of £1,188 was earned, 
a decrease of about £399. For the current year, up to date 
the receipts showed an increase of £320. In the ease of the 
Mexborough and Swinton Tramways Co., notwithstanding the 
war, the profits for the year amounted to £6,990, compared 
with £6460 in 1913, which permitted of the payment of a 
dividend of 2 per cent., as against 24 per cent. last year. 
The new SOO-KW. steam turbine set was started working in 
June. 14. and during the period it was running there was a 
vers substantial reduction in costs. A breakdown occurred in 
February last, and owing to the diffculty experienced by the 
manufacturers in getting the material necessary for the repairs 
the turbine was still out of service. In the case of the Mussel- 
burgh and District Electric Light & Traction Co., there was 
ain a satisfactory increase in the profit, Which amounted to 
17.57 as compared with £7,169 in 1913. and 45.901 in 1912. 
The results for the current year, however, had been seriously 
‘ected. first, by a strike of the company’s emplovés, which 
It. about a inontb; and secondly. by the war. Mussel- 
burgh was on the Firth of Forth, and the lighting restrictions 
Were particularly severe. However, he thought that when 
the War was over the results for the past two or three years 
predicted steady progress. The results in the case of the City 
of Oxford Tramways Co, were very gratifying. For the year 
WH, after providing for depreciation on a generous scale, 
there was a balance suflicient to pay a 4 per cent. dividend. 
The directors, however, only paid 2 per cent., carrying for- 
ward the balance. At Bo'ness, Carnarvon, and Wisbech, the 
Wihtury restrictions as to lighting were very severe, and the 
undertakings there had suffered severely, although at Bo'ness. 
owing to the increased demand for power, since the close of 


the year there had been a substantial improvement, and it 
looked as if the works would have to be extended. The net 
result of the year was that there was a balance of £1,675 
carried to the credit of profit and loss, as compared with £174 
for 1913, and after providing £1,550 for the debenture redemp- 
tion fund there was a balance of £125 to be carried forward. 
Had it not been for the war the outlook was distinctly more 
promising than it had been for some time past, but with all 
the undertakings in which they were interested, affected as 
they were, and the financial restrictions imposed by the 
Treasury, they must be satisfied if they could make both ends 
meet for the time being. 

Mr. J. T. Jervis seconded the motion, and the report was 
adopted. 


Marconi International Marine Communication 
Co., Ltd. 


IN their report for 1914 the directors state that during the 
last five months of the year the company's business suffered 
considerable disorganisation and some loss, due to the wür 
entailing a great increase of work and strain upon those res- 
ponsible for the conduct of the business, but, notwithstanding 
the adverse circumstances, the business had continued to 


show substantial progress. The net profit was £55,668, after 
deducting £28,000 for depreciation and debenture interest, 
compared with a net profit of £37,029 for the preceding year. 
The revenue from ships’ telegrams, subsidies, ete., amounted 
to £175,021, which was a substantial increase over the amount 
for 1913, namely, £146,417. 


The number of telegraph stations owned and worked by the company as 
public telegraph stations on the high seas increased from 788 at the end of 
1913 to 905 at the end of 1914. Although these figures denote a marked 
appreciation of the company's organisation, the increase would have been even 
more satislaciory had normal conditions prevailed. During the current vear 
further progress is being made, the number of steamers fitted to June 19th 
having increased to 970. 

The fect that there are now over 2,000 ships, exclusive of ships of war, 
fitted with Marconi telegraph stations, and for the most part worked under 
the direction of this company and its associated companies, has an importance 
in these times which all shareholders will appreciate, 

The Amalgamated Wireless (Australasia), Ltd., in which this company is 
interested, has puid a dividend of 4 per cent. in respect of the period to 
June 30th, 1914, and an interim dividend ol 24 per cent. in respect of the 
hali-vear ending December 31st, 1914. 

The amount to the credit of profit and loss account now 
stands at £64,856, including 46.068 brought forward. The 
directors recommend a final dividend for 1914 of i per cent., 
Which, with the interim dividend, makes 10 pet cent. for 
the year. 

The company has sustained some loss in consequence of the attacks upon 
our mercantile fleet by enemy submarines, for which it is contemplated com- 
pensation will be received. “ However, the directors think it desirable that 
£10,000, a sum far in excess of all losses to date, should, in the meantime, 
be placed to the credit of a special reserve account, and having regard to the 
prevailing circumstances and the desirability of their holding a strong financial 
position, with ample cash resources to provide for the continuous increase of 
telegraph installations on board ships, it is deemed prudent to carry forward 
C20. 747, after allocating .A. 5% to the repayment of debenture account, 

The option on the 43,916 unissued shares of the company for two years 
from June 27th, 1913, mentioned in the last report, has not bern exercised, 

The directors record the death of two of their colleagues, General Albert 
Thys, of Brussels, and Major Samuel Flood Pape. 


Annual meeting: July 7th. 


* 


Edmundsons' Electricity Corporation, Ltd. 


THE net profit for the year ended March Zlst. 1915, after 
providing for administration expenses and for mortgage and 
debenture stock interest and redemption, amounts to 423,240. 
Alter adding £2,125 brought forward and deducting the 
interim half-yearly dividend paid in January last on the cum. 
pref. shares, the final half-yearly dividend on the cum, 
pref, shares requires £6,000, and £3,366 is to be carried for- 
ward. For the previous year the net profit was 423,125. 
There was carried to reserve £9,000. 

We extract the following particulars from the schedule 
showing the gross profits of subsidiary and other companies 
for the years 1913 and 1914 :— 


Gross profit 
(before providing for 


capital charges and Lamps connected 

depreciation). (equiv, 33-watt). 
1914. 1913. 1914. 1913. 
Alderley .. Ss . £3,118 £2,849 81,80) 27,423 
Bromley .. Sc .. 12,755 13,196 122.671 115,518 
Folkestone ee . . 19,467 17,991 145,943 139,100 
Guernsey po . 6,830 5,895 135,471 126,774 
Isle of Wight .. .. 12,916 14,402 145,704 183,809 
Ilfracombe T .. 1.151 1,252 22.550 21,159 
Lymington ot .. 1,899 9,058 21,085 20,294 
Melton Mowbray wal 2.727 2,654 25,152 23,206 
Newmarket is .. 2,318 2,630 30,749 29,729 
North of Scotland .. 6,937 7.075 95,089 87,470 
Ramegate 3 .. 3,991 8," 92 44,459 40,478 

Bea rbhoro' Trams ee 298 7.30 — — 
Salisbury E .. 5,596 5.783 44.576 43,1 
Urban Co. f . . 90,329 61.781 826,519 760,319 
Wycombe 8 .. 6,337 6,242 6. K 65,250 
Cromer .. As al 879 1,109 17,806 16,828 
Dorking .. bis .. 9,393 2.613 26,685 24.141 
Frome .. 955 .. 2,068 1.446 51.820 48,991 
Hamilton 83 . 1.0 8.640 78.108 67 ER 
Burbiton.. 52 .. £8,958 4,254 49,948 47.313 
£169,605 £161,°28 1,094,936 1,839,651 


Figures for year ended March glst. 


The total capital expenditure increased during 1914 from £3,098,053 to 
43, 182,877. 


Annual meeting: July 8th. 
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Crompton & Co., Ltd. 


In their report to March 31st, the directors state that the 
reorganisation of the company’s business and management 
continues to show beneficial results, and, with economies in 
suanufacture, accounts for the improvement in the year’s 
working. The gross profit for the year is £57,911. After 
deducting general charges, depreciation, interest on deben- 
tures and other items, there remains, with the sum carried 
forward, an available balance of £28,649. The directors re- 
commend that there be placed to general reserve fund £6,500, 
to special depreciation account £3,500, written off preliminary 
expenses £1,608, that a dividend be paid on the preference 
shares at the rate of 7 per cent. per annum, requiring £9,349, 
leaving £7,691 to be carried forward. The company’s works 
continue to be fully employed. 

Annual meeting: July 5th. 

For the previous year the gross profit was £18,672. There 
was placed to general reserve £2,500, written off preliminary 
expenses £1,500, a dividend of 5 per cent. was paid on the 
preference shares, and £2,189 was carried forward. 


J. G. White & Co., Ltd. 


THR annual meeting was held on Tuesday at the Cannon 
Street Hotel, E. C. Mr. J. B. WHITE, who presided, said that 
when they met a year ago, a month before the outbreak of 
war, emphasis was laid on the depressed financial conditions 
then existing, and it was pointed out that the resources of 
the company were less liquid than they would have wished, 
also that new contracta were not being received as fast as 
old ones were being completed. The directors, nevertheless, 
anticipated a moderately good year. The effect of the war 
had been very serious, but considering the character of the 
business, and being as they were largely dependent for addi- 
tional contracts on the development of new enterprises, they 
were to be.congratulated on being able to meet under as 
favourable conditions for the company as were shown by the 
accounts. When the war began the necessity of doing every- 


thing possible to conserve their resources became at once. 


evident. If the company was to withstand a possible long 
period of comparative inactivity, to meet promptly its com- 
mitments and obligations when, on the other hand, it might 
not be able to secure the payment of accounts for materials 
furnished and work done on all contracts in hand, then not 
only would it be necessary to watch carefully over the liquid 
resources of the company but also to institute economies 
wherever possible. 
decided not to pay an interim dividend at the end of December 
last. Economies were as early as August instituted by re- 
ducing the fixed salaries of directors and the staff. A con- 
siderable number of the staff had enlisted, but were receiving 
allowances and their places were being, in so far as it was 
possible, held open for their return. Other economies had been 
effected so that while the war had been in progress for seven 
months out of the total year covered by the accounts, yet 
expenses had been reduced by 832 per cent. of those for the 
preceding year. The expenses for the current year should 
show a reduction of about 50 per cent. over the year to 
February, 1914, and it would not seem wise to make any 
further reduction at the present time as it was necessary to 
keep the organisation complete in outline. The work in some 
branches, especially in the operating department which had 
charge of the various companies for whom they acted as 
managers and engineers, had been increased due to the diffi- 
culties of transportation, securing supplies, and staff. With 
regard to the present position, they had made a profit of 
£19,772, against £70,387 in the preceding year; and they were 
recommending a dividend of 6 per cent. If their resources 
had been more liquid they could have made a larger distribu- 
tion. The item ' percentage of profit to staff and directors,“ 
which last year absorbed £7,504 had disappeared. This was 
unfortunate for the directors and staff interested, and showed 
that they were suffering with the shareholders in the lessened 
return. Turning to the balance sheet, there were a few 
changes from a year ago. 
ereditors had been reduced from £220,583 to £158,549. When 
he told them that £120,000 of this amount represented a loan 
they would realise that the ordinary creditors were compara- 
tively small representing only current accounts, which had 
heen paid since the date of the balance sheet, although there 
were now, of course, similar accounts outstanding. On the 
credit side it would be seen that they had realised some of their 
investments; that had been done at a profit. The financial 
stability and strength of the company really depended on 
the juvestisents. The directors had gone over these most 
carefully, and in their opinion, the value appearing in the 
balance sheet was less than they were actually worth to-day, 
although under present conditions no appreciable amounts 
could be sold on the market. From this fact they would 
appreciate that the previous valuations placed upon the secu- 
ritie's were conservative. In connection with the sundry 
debtors. allowance had been made for any doubtful accounts, 
and while it might not be possible to collect certain of these 
until the end of the war, vet the directors considered that 
they were perfectly good and that their collection with in- 
terest would only be a matter of time. With regard to the 
future they believed that the business of the current year 
would meet all expenses and leave a substantial profit. As 
to anything beyond that period it was difficult to forecast, 


prices. 


It was for this reason that the directors 


On the debit side the sundry 


but the directors saw no reason why the company should 
not continue its successful career. 

Mr. W. C. Burton seconded the motion which was adopted 
without discussion. | 


Anstrian Electrical Companies, 


The Elektrizitate Gesellschaft Kolben d Co., of Prague, has 
declared a dividend of 7 per cent. for 1914 on a share capital 
of £250,000, being the same rate as in 1913. 

The Kabelfabrik und Drahtindustrie A.G., of Vienna, earned 
gross profits of £109,000 in 1914, as compared with £113,000 in 
1913, and net profits of £43,000 and £52,000 in the two years 
respectively. The dividend is at the rate of 10 per cent., as 
against 12 per cent. in 1913. 

The Gesellschaft fur Elektrische Industrie, of Vienna, which 
is closely associated with the Vienna Bank Verein, realised 
gross profits of £91,000 in 1914, as contrasted with £90,000 
In the previous twelve months. After making provision for 
depreciation and reserve funds, the accounts indicate net profits 
of £8,900, as against £8,700 in 1913. and the directors recom- 
mend the distribution of 5 per cent. on the share capital of 
£53,000, being the same rate as in the preceding year. 

The A. E. G. Union Elektrizitate Gesellschaft, of Vienna, 
which is a subsidiary of the Berlin A. E. G., reports that the 
company suffered from the effects of the war, and the difficulty 
of procuring raw materials, even at the greatly increased 
The number of the staff and workmen was reduced 
to 70 per cent. of the normal through the call to the Colours. 
The production of munitions of war was undertaken in so 
far as was possible. As compared with the previous year, 
the gross profits in 1914 experienced a decrease, and the net 

rofits also declined from £58,000 in 1913 to £26,000 last year. 
t bas been decided to pay a dividend of 4 per cent., this 
rate contrasting with 8 per cent. in 1913. 


French Electrical Companies, 


The Compagnie Générale de Electro-Chimie de Bozet, which 
increased its share capital in 1914 for the purpose of doubling 
the productive capacity of the works, records net profits of 
£12,000, as against £28,000 in 1913. It is not intended to pay 
any dividend. 

The Compagnie Continentale Edison, whose concession for 
the supply of one of the districts in Paris expired at the end 
of 1913, reports gross receipts of £33,000 for 1914, and net 
profits of £14,000, which sum has been carried forward to the 
current year. , l 

The Compagnie Centrale d'Energie Electrique records net 
profits of £23,000 for 1914 on a share eapital of £800,000. The 
profits have been carried forward, this result contrasting with 
a dividend of £1 per share in 1913. 

The Compagnie Parisienne de Distribution d' Hlectricité, 
which took over from the several companies the whole of the 
lighting supply business in Paris at the beginning of 1914, 
proposes to pay for the first working year a dividend at the 
rate of Ss. per share on an ordinary share capital of £4,000,000. 

The Société d' Energie Electrique du Littoral Mediterranéen, 
which has a share capital of £1,520,000 and Joan capital of 
£1,420,000, proposes to pay 128. per share for 1914, as compared 
with 168. in 1913. he reduction is due to an exceptional 
allocation which has been made to the reserve fund. 

The Société Parisienne pour l'Industrie des Chemins de Fer 
et des Tramways Electriques reports net profits of £63,000 for 
1914, as contrasted with £132,000 in 1913 on a share capital 
of £2,000,000. It is not proposed to make any distribution, 
this result comparing with a dividend of 128. per share in 
each of the past seven years, 

The Compagnie Havraise d'Energie Electrique, which has a 
share capital of £360,000, obtained gross receipts of £109,000 
in 1914, as against £98,000 in the previous year, the great 
activity at Havre being responsible for the increase. After 
deducting the general expenses and interest on loans, the net 
profits are £54,000, as compared with £47,000 in 1913, and the 
dividend is at the rate of £1 Ys, 4d. per share, as in the pre- 
ceding year. It is in contemplation to raise the share capital 
gradually to £600,000, so as to provide for the extensions of 
plant which are necessary owing to the growth of the business. 

The North-South Railway Co., which works the second 
underground electric railway in Paris, earned gross receipts 
of -£354,000 in 1914, as against £395,000 in the previous year. 
On the other hand, the working expenses were £169,000, as 
compared with £196,000, and the profit share of the municipal 
council was £26.500, or £800 less than in 1913. The interest 
on the loan capital required larger sum than in the pre- 
ceding year. The net profits are returned at £41,000, as con- 
trasted with £78,000 in 1913, the whole of the former amount 
being placed to a contingency fund. 

The Paris Metropolitan Railway Co., whose working results 
in 1914 were seriously affected by the war, reports gross 
receipts amounting to £1,861,000, as compared with £2,185,000 
in the preceding year. After deducting the receipts from line 
No. 8 (Auteuil), which was operated for the account of the 
City Council, there remains the sum of 41.768.000. The work- 
ing expenses declined from 498.00 in 1913 to £778,000 last 
year, und the share of the Municipal Council frou £701,000 to 
£572,000 in the two vears respectively, but the interest service 
on the loans required a greater appropriation than in the pre- 
vious year. ‘The net profits amount to £252.04), as contrasted 
with £975,000, and the rate of dividend is lls. 2d. per share, 
as against 178. 22d. in 1913. 
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Madras Electric Supply Corporation, Ltd. 


Mr. J. GRAY presided at the annual meeting, held at 1, Queen 
Victona Street, E. C., on June 24th. He first referred to the 
death of Mr. T. E. Ivens, a director, and said that Mr. K. A. 
Scott-Monerieff, who had experience of the working of electric 
lighting and power companies in India and at home, had 
been elected to fill the vacancy. The revenue account showed 
a surplus of only £315, but as this compared with a loss of 
£5,009 for 1913 they had made some headway in the re- 
arrangement of management and administration, to which 
this inprovement was almost entirely due. However, the 
results were extremely disappointing. Last year he said they 
expected to obtain the beneficial use of the new plant during 
the last four or five months of the year, and this forecast 
was considered at the time to be fully warranted. It was 
October, however, before the new generating plant could be 
banded over by the contractors, and subsequent delays with 
the transformers and rotary converters prevented them from 
„taining any real benefit from the new plant during the 
whole of 1914. The cause of these delays had been the sub- 
ject of protracted discussion with the contractors and sub- 
contractors, but a settlement had not yet been reached. Their 
generating costs since the beginning of this year had been 
reduced by 50 per cent., and the shareholders would thus 
appreciate what the delay in starting the new plant had 
ieant to them financially. Applications for current, both 
for hghting and power, continued to expand, and arrange- 
ments had been made for providing a supply for the districts 
of Adyar and Kilpauk. is side of the business was quite 
satisfactory, and there was etill a large field remaining to 
develop. Last year he said the board had under consideration 
a proposal to increase the flat rate of 4 annas for lighting and 
fans, which was charged to private consumers, and it was 
resolved to defer a decision until he had visited Madras. This 
he did in January last, and having very fully discussed the 
subject with Mr. Simpson (the local director) and managers, 
a petition was presented to the Government to increase the 
flat rate from 4 annas to 5 annas per unit. They considered 
that, whether from the point of view of cost of production 
in Madras, where fuel was exceptionally dear, or from the 
charges made by other Indian electricity companies, a strong 
case had been made out for the increase, aaa they sincerely 
hoped Government would grant their application. If so, 
their revenue would be increased automatically by about 
£5,000 per annum, which would be of the greatest help to 
thein during the next few years in putting the company on a 
sound financial basis. While he was in Madras an agreement 
was entered into with the Corporation for an increased supply 
of current for street lighting on terms which were mutually 
e.tisfactory, and they hoped to see a considerable increase in 
this item of revenue during the next year or two. The net 
revenue account, after debiting debenture interest and pro- 
viding for the sinking fund, showed a debit of £11,710, which 
had been carried to suspense account. A comparison with 
1913 would show that the loss had been apparently increaseil 
by £1,185, but he asked them to bear in mind that in 1913 
the debenture einking fund, amounting to £3,906, had not 
come into operation, and that that year had the benefit of 
an additional £3,200 for interest upon capital raised for the 
new installation. The comparison of the net revenue account 
for the two years was not, therefore, so unfavourable to 1914 
as the figures alone might imply. The first four months of 
this year showed that they had earned sufficient to cover all 
interest and charges—depreciation excepted—and there was 
every prospect of a further improvement in the latter part of 
the year, provided there was no more trouble with the trans- 
formers. Additional transformers were now on their way to 
Madras, and their arrival about the end of next inonth would 
remove any further anxiety. Indeed, they already recognised 
that the concern had ' turned the corner,” and that they 
would in future meet under much more favourable auspices 
than they had yet done; but the hopes of the directors had 
been so often unfulfilled that he was anxious that they 
should recognise exactly how they were placed at the moment. 
In regard to the last three items on the asset side of the 
balance sheet, viz., ‘Cost of issue of debentures,” Discount 
on debentures,” and ' Suspense account.“ which aggregated 
£55,614, this amount could only be liquidated either gradually 
out of profits (which would cadefinitely postpone the payment 
of dividends either on the preference or ordinary: shares) or 
by writing off the amount from the share capital. In addition, 
the loss arising from the supersession of part of the old plant 
would have to be provided for. This had not vet been ascer- 
tained, but they expected to be able to appraise the amount 
at an early date. The board was of opinion that it was desir- 
able to write off the whole of these losses by a reduction of 
capital, and it was proposed to formulate a scheme for their 
confinnation at the next annual meeting. While he was in 
Madras, extensions of the tramways were discussed and the 
toutes were settled with the Corporation. The proposals were 
submitted to Government for approval, but this had not vet 
been obtained. He was of opinion that the extensions con- 
templated would prove remunerative, but there would prob- 
ably be some delay in proceeding with these, although the 
tramway company was using every endeavour to obtain the 
consent of Government. He was pleased to say that he found 
the tramway undertaking in good condition generally. The re- 
organisation of the staffs of the two companies in Madras had 
proved beneficial, and important economies had been effected 


thereby. The board were indebted to the management in 
Madras. Mr. Simpson, the local director, notwithstanding 
his other important duties, took a close interest in both 
undertakings. The technical and commercial departments 
were ably supervised by Mr. Jones and Mr. Powell respec- 
tively, but a special word of commendation was due to the 
former and his staff for the manner they had carried on the 
undertaking under very arduous conditions. 

Mr, J. G. R. Stone seconded the motion. 

Mr. MvuMForD criticised the cost of management, and 
remarked that awful mistakes had been made in the past. 

The CHAIRMAN replied that the costs compared favourably 
with those of any other concern of like dimensions that he was 
acquainted with. He mentioned that so far as the profit- 
earning side of the business was concerned, the anticipations 
of the original directors had been fully realised. The losses 
Incurred by the company had arisen entirely from the exces- 
sive cost of pee The plant chosen under expert advice 
had proved by experience to he unsuitable and uneconomical. 

The report was adopted. 


Stock Exchange Notices.—The Committee has ordered 
the undermentioned securities to be quoted in the Oficial List :— 


Calcutta Blectrio Supply Corporation, Ltd.—Forther issue of 6,115 ordinary 
shares of £5 each, fully paid, within Nos. 250,001 to 260,000; and 6,198 5 per 
cent. cum. pref, shares of £5 each, fully paid, within Nos. 290,001 to 210,000. 


Edgar Allen & Co., Ltd.—A dividend on the ordinary 
shares of 10 per cent. per annum and a bonus of 2} per cent. for 
the year ended March, free of tax, are recommended. 

Oriental Telephone and Electric Co., Ltd.—The 
directors of the company are stated to have paid a bonus of 2s. 8d. 
per share, free of income-tax, on the ordinary shares. 

Bombay Electric Supply and Tramways Co., Ltd. 
—The directors recommend a dividend of 6 per cent, on the 
ordinary shares, carrying forward £8,327. 


. STOCKS AND SHARES. 


TUESDAY EVENING. 


For the time being, all the markets of the Stock Exchange 
reflect the influence of the new War Loan. The cheapuess of 
the latter has made existing securities in many cases look 
over-priced. at their current levels, and the result, therefore, is 
that business in these senior stocks has come to something like 
a full stop, pending allotment of the War Loan and whatever 
subsequent consequences will spring therefrom. The easiest 
way to gain an idea of what the change in values set up by 
the new loan really means, is to work out the corresponding 
return which would have to be given, aay, by a 4 per cent. 
debenture stock of some first-class company, the price of 
Which security has hitherto stood in the neighbourbood of 95. 
To get on to a 44 per cent. level, the quotation would have to 
go back to 89; and even then an industrial debenture would 
scarcely look as attractive as a national stock bearing the 
guarantee of the Imperial Government. It is too early to 
realise, even yet, how far-reaching will be the influence of 
the new War Loan upon existing securities; its immediate 
effect has been to render many scores of them unsaleable, 
Whether they be protected by minimum prices or not. 

The investor in the older stocks, of which the capital value 
is materially depreciated for the time being by the latest War 
Loan, must look not to the price of his stock, but to the 
safety of his interest. With that well secured, he need trouble 
little; and he will apply for the new security, feeling that 44 
per cent. is an excellent return for a patriotic stock, backed 
by the greatest security in the world. The new loan can be 
repaid in ten years’ time at 100, and, in any case, must be so 
redeemed by 1945. Therefore it stands to reason that the 
price will never go to an extravagant premium; and this 
terininability of the stock, while offering an extra inducement 
to the investor of to-day, is a businesslike compensation to 
holders of existing securities, the prices of which are tem- 
porarily depressed by the War Loan, but which, by reason of 
their longer life, stand in a far better position for improve- 
ment in price in the vears to come. 

The War Loan has altered the whole standard of values, it 
is true; but too much stress must not be laid upon this, 
since it may prove to be in the nature only of a temporary 
depression. ere is nothing fantastic in the longer view 
which looks ahead and sees, after the declaration of peace and 
the settlement of the new conditions which will follow it in 
the commercial, labour, and financial worlds, a return to 
years of profound peace and cheap money, in the course of 
which the present War Loan, paid off at par, will no longer 
compete with gilt-edged securities demanded by the investor. 
Between the prices of that time and those of to dax there may 
quite probably stretch a long ladder of which the foot rests 
upon to-day’s War markets; and without pursuing the metaphor 
any farther, let us come back to the point from which we 
started, namely: that assurance of dividend payments is to- 
day of far greater value than quotations for the stocks yielding 
them—these quotations being influenced by factors which in 
the long run will antomatically cease. 

We have ventured to discuss this general aspect of the 
situation because it has a very vital bearing upon the secunties 
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with which these notes are mainly concerned, It is not our 
province to deal with speculative concerns at all; and although 
in the electrical industry, as in every other, there are stocks 
and shares of inore or less speculative character, they do not 
invite speculation in the sense of that which goes on in 
mining shares, for instance, or American railroads. 

The necessity for raising such a huge sum, in connection 
with the war requirements of ourselves and our allies, has 
produced a War Loan of so much greater magnitude than has 
ever before appeared that its coming was bound to cause 
radical alterations to all past and conservative views regard- 
ing investment. This alteration has been accompanied by— 
or, rather, has produced—a great deal of uneasiness, possibly 
anxiety, in the minds of the great investing classes. The 
anxiety is superfluous in most cases; and as soon as the sub- 
scription lists are closed, the existing prices modified to fall 
into line with the new standard of values set up by the War 
Loan, and comparative familiarity with the War Loan has 
shown how extremely cheap is the stock itself, the nervous- 
ness will subside. Ihe boldness of our sons in thronging in 
their thousands to the Services shall be emulated in its 
humbler degree by the calmness with which we regard the 
cuttings off slices from our material possessions in the great 
cause. 

Fromm the foregoing, it may be well supposed that the 
changes on the week will be most marked in the higher-class 
investments stocks. Up to the present, the ordinary and 
preference issues have not had time. to become adjusted to 
the fresh standard referred to above, but 4 per cent. debenture 
stocks are being scaled down drastically. Eastern Extension 
debenture and Eastern Telegraph debenture are two represen- 
tative stocks which may be cited, the falls being 5 and 10 
respectively. Nor is it possible to say that even at the lower 
prices would buyers be found. Great Northern Telegraphs 
stand out brightly, credited with £1 rise. American Marconis 
rose to 12s. 6d. on New York demand, and Marconi Marines 
hardened to 1 3/16 on the good report just out. 

The Home Railway market has suffered severely, having its 
especial cause for weakness in the latest demands made by 
the miners, which have led to their being allowed to remain 
outside the area controlled by the Munitions Workers’ Act, 
and apparently left to inake whatever insatiable demands may 
please them. The stocks of the Steam companies have already 
undergone heavy losses, while Underground Electric Incomes 
are down 4} points to 69, at which the yield, allowing for the 
payment of the interest free of tax, comes to nearly 10 per 
cent. on the money so long as it is maintained. 

The Electric Lighting list shows the debenture stocks to 
have fallen in much the same way as those in the Telegraph 
departinent. Declines of 2 to 8 points are marked, and one 
cannot say that the end of the shrinkage can be limited by 
the present prices. Losses amongst the ordinary and prefer- 
ence are less drastic, but in these cases we have to add that 
the levels are once more to a large extent nominal. 

Curiosity and interest both were aroused in the Stock 
Exchange last week by the marking of a bargain in South 
Metropolitan Electric ordinary shares at 18s. ôd., accompanied 
by the two symbols which point out the transaction as having 
been amongst exceptional bargains, and done with, or be- 
tween, non-members. 
marked on the same day at 148. 9d.-and 158. 3d., and that 
more shares could probably have been obtained, at any rate 
at 168., the price of 18s. 6d. naturally created attention and 
inquisitive wonder why a buyer should have paid such a 
price, unless under very exceptional circumstances indeed. 

Brazil Traetions have gone back to 50; and the Foreign 
group, with most of the other Stock Exchange markets, is 
lower. Mexican Light. preferred shed 9 points, Mexico Trains 
5 per cent. bonds lost 3, on the latest information from the 
country, to the effect that chaos is, if anything, worse than 
ever. A pitiable story was unfolded the other day at the 
meeting of the Mexican Railway Ca., and there seems hardly 
a gleam of light on the situation, except such as is provided 
by the hope, so often raised, that the United States (Awern— 
ment will endeavour to restore peace—though, when peace 
comes, there will be a vast amount of reconstruction work to 
be done in Mexico before ever the dolorous country is likely 
to return interest to its creditors. 

Several reports of interest are out this week. Cromptons 
have done well, practically doubling the net profit of the 
previous twelve months and paying 7 per cent. on the prefer- 
ence cupital—an increase of 2 per cent. as compared with last 
vear. The Bombay Electrie Supply & Tramways Co. issues 
a decidedly good report. The ordinary dividend, as before 
noticed. is a repetition of the usual 6 per cent.; but the carry- 
forward of £8,500 is £4.300 more than it was a vear ago. The 
Oriental Telephone & Electric Co. has declared a bonus of 
28. Sd. per share, free of tax, on its ordinary shares; and the 
proprietors must hold themselves indeed fortunate in getting 
such a pleasant solatiuin at a time like this. 

There is not much doing in industrial descriptions. Most 
of the changes are, of course, in a downward direction. Arma- 
ment shares have given way, in connection with the Govern- 
ments Bill for taxing war profits. The rubber market is 
(miet, its volune of business greatly curtailed by the exclu- 
sion of most other things except the War Loan from the 
minds of investors. Rubber has again hardened to half-a- 
crown per lb. Amongst the few bright spots, copper shares 
claim notice, their prices being well maintained, in conse- 
quence of the strength of the metal. 


Seeing that other transactions were 


SHARE LIST OF ELECTRICAL COMPANIES. 


Homs Dr Oraiorrr COMPANIES. 


l Price : 
Dividen, June 29, Rise or fall Yield 


14, 1915. this week. p- o. 
Brompton Ordinary ee en ee 10 = 46 1 8 
do. 7 per cent. Pref, .. — 7 7 — 410 4 
Charing Oross Ordinary ae ee 5 — 6 5 0 
do. do. do. 4% Prof. oe 4 4a — 5 91 
do. do. Olty Pref. „% „ ê 84 xd — 616 2 
do. 4Deb. .. . . 4 82 —8 417 7 
Chels es cs w w G 4} — 3 611 1 
4 De t ooe ee ee ee 43 88 xd —2 4 17 10 
do. do. 6 per cent. Pref. .. 6 12 — 5 0 0 
do. do. 8 ob. ee ee ae 6 105 xd TR 2% 4 -15 8 
do. do. 4$ Deb. oe o 4 do xd —4 5 0 0 
County of on ae ee T 11 — i 678 
do. do. 6 per cent. Pref... 6 11 — 4 5 9 1 
do. do. 1st Deb. ee „ 4 06 xd —2 418 6 
do. do. and Deb. ee ee 90 -5 5 ; 0 0 
Kensington Ordinary oe oe oe 9 7 — 6 8 7 
London Hlectri ..  .. 4 41 — 8 B 4 
do. do. 6 er cent, Pref. ee 6 sEm, 6 8 1 
do. do. 4 b. ee ae te 4 80 * 2 4 14 2 
Metropolitan ee ee ce ee 8 — 5 16 8 
do. b. eo oe ee vo xd = 2 5 0 0 
do. Deb. ae ee oe 70 xd —2 5 0 0 
St. James’ and Pall Mall ae -- 10 7 — 618 0 
do, do. do. 7 per oent. Pref, 7 6 — 612 0 
do. do. do. 83 Deb. se ee 84 70 xd —8 5 0 0 
South London 5 8 — 613 4 
South Metropolitan Pref, ee es 7 1$ — 6 4 5 
Westminster Ordinary .. «„ „ 9 7 — ł 6 8 7 
do. tà Pret, ee ee ee 4% 43 =, 4 14 9 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel. Pref. .. ee æ. 6 1083 —2 5 16 0 
do. f. ee oe eo 1 23 = $ 6 16 4 
Chile Telephone ee ee ee ee 8 at sa 5 18 6 
Ouba Sub. Ord. ee ose ae ee 5 — 5 17 8 
do. Pref, oe ee ee ee 10 16 —_ 6 13 4 
Bastern Extension ee . 0 oe 7 12 — 1 *6 18 4 
0. 4 b. ee oe 4 824 —5 4 17 0 
Bastern Tel. Ord. . oe oe oe 7 180 —1 16 1 9 
0. Pref. oe oe oe 8 72 — 84 4 17 8 
do. 4 Deb. oe ee eo 4 i 81 — 10 4 18 9 
Globe Tel. and T. Ord. .. oe o 6 103 xd — 56 7 6 
do. Sl. ee ee 6 113 xd = 6 6 8 
Gt. Northern Tel, rT 22 4 +1 6 9 5 
Indo- Duropean ee oe ee oe 65 / 62 —2 6 5 0 
Marconi ee ee ee oe oe 20 1 N SE 11 0 8 
New York Tel. 44.. a 68 „ 43 9f — å 418 0 
Oriental! Telephone Ord. oe . 10 1X 1 — 5 0 0 
do. Prel. ee ee 6 LA = 6 1 1 
Tel. N t Deb. ae ee ee ee 43 88 a 6 2 8 
United R. Plate Tel oe o 8 k d — 53 7 16 6 
do. Pref, ee ee 5 6 TEN 6 0 0 
West India and Pan. ee ee ee 1 13 =— è 8 17 9 
Western Telegraph 78 és æ. 7 191 — „6 0 9 
do. De 0 ee ee 4 —7 4 16 5 
Homa RAILS, 
etropo ee ee ee ee 2 m, 4 16 2 
do. Distriot ee ee ee Ni 13 oh Nil 
Underground Electric Ordinary .. Nil lk — } Nil 
0. do. es A* oe ee Nil 4,6 — Nil 
do. do. Income „ 6 69 — 19 18 8 
Fonnien Trams, &0. 
Anglo - Arg. Trams, First Pret, ee 4 xd me $ 6 9 5 
do, and Pref, oe ee 8 xd nme 7 11 9 
do. 4 Deb. ae ee 4 80 xd —93 5 0 0 
do. 43 Deb. ee ee 4 82 xd — 8 5 9 9 
do. 5 Deb. ee ee 6 83 —8 6 16 7 
Brazil Traction s 6 60 —1 12 0 0 
Bombay Electric Pref, oe ea ee 6 10} —_ è 5 16 10 
do. 44 Deb. oe ee 90 xd — 5 0 0 
Mexico Trams ee ae ee oe Ni 88 — Nil 
do. 6 per cent, Bonds .. — 50 —8 Nil 
do. 6 per cent. Bonds. — 80 — Nil 
Mexican Light Common ee eo Nil 20 — Nil 
do. Pref... és .. Nil 8) —9 Nil 
do. Ist Bonds ee ee — 46 —8 3 
Adelaide Sup. 6 per cent. Pref, à. 6 6 — ts 600 
do. 6 b. oe ee ee 6 100 * 8 6 0 0 
á Maworacruaina Companies, 
Babcock & Wilcox on ee oe 14 23 =. a 6 18 0 
British Aluminium Ord. ee 2 5 22/- — 4 12 0 
do. Pref. ee ee 6 18/8 — 6 9 9 
British Insulated Ord, .. ws . 16 11 — 4 6 13 4 
0. Pref. eo oe ee 6 6 — 5 0 0 
British Westinghouse Pref. .. ee vt} 1 — 8 0 0 
0. eee se ee ee 4 70 xd . 6 14 4 
do. 6 D. lien ee ae ee 6 101 = 5 19 0 
Callenders aoe ee aoe we ee 15 114 — g 6 10 5 
do. 5 Pref... oe ee ee 6 5 = 6 0 0 
do, 4 Deb. ee ee ee 43 96 -—3 4 14 Q 
Castner-Kellner .. ee oe . 15 8} — 412 6 
Edison & Swan, £8 pd. oe ee ae Nil 11/6 TE 1/- Nil 
do. do. 4 Deb. se ee ee 4 €o xd —] 6 18 4 
do. do. 6 Deb. oo ee 5 60 = 8 6 8 
Electric Construction sæ. >æ% 6 18/6 xd — 8 17 10 
o. a do. Pref. .. . 7 l zd — 710 0 
Gen. Eleo. Pref, ae ee ee ee 6 93 xd —_ 6 8 1 
Henley ee ee oe ee oe 20 14 — bf | 8 8 
do. 43 Pref... sa ee . 4 43 — 414 9 
do. 4 Deb. oe ee ee ee 4 95 = 7 4 14 9 
India-Rubber re bs 1 „ 5 87 5 14 8 
Telegraph Con. eo oe ae oe 20 863 8 4 6 ll 7 


* Allowance made for dividends being paid free of income-tax. 


Kaministiquia Power Co., Ltd.—The directors have 


declared a dividend of 1} per cent., or at the rate of 6 per cent. per 
annum, on the common stock for the quarter to July 31st, 7 
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INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The Use of Electric Vehicles in Manielpal Service. 
(Concluded from Vol. 76, page 906.) 


' AMBULANCE WORK. 


By reason of its smooth and silent running, and uniform and 
jerkless acceleration, the electric is an ideal vehicle for ambu- 
lance work in our towns and cities. It has for some time 
been employed for thig purpose by the City of London Cor- 
poration, by the Port of London Authority, and the Metro- 
politan Asylums Board. The feature of economy should not 
be forgotten; while the promptitude with which calls may be 
answered is just as valuable an attribute as in the case of 
fire brigade service. The simplicity of operation also enables 
several ordinary attendants to be trained to drive, so that a 
call may never find the van in Want of a driver. 

In regard to the City Police ambulances, Captain Sir J. W. 
Nott-Bower, the Commissioner of Police, informs the Com- 
mittee as follows: 

Ibe electric motor ambulance service was commenced in 
May, 1907, with one electric ambulance. In May, 1909, a 
second ambulance was obtained, and both have since proved 
very satisfactory indeed for removing cases of accident or ill- 
ness in the streets to hospitals. 

T be initial cost of the ambulances, with surgical fittings, 
was, approximately, £569 and £552 respectively, and the total 
cost of the service is, approximately, £2,000 per annum. 

Ihe cost of working is about 5.1d. per car mile, including 
expenses such as tires, necessary repairs to cars, charging of 
batteries, etc., but excluding wages and rent. Tire costs ac- 
count for about 21d. in the cost mentioned per mile. 

Another ambulance is now being obtained from the Cedes 
5 Traction Co., Ltd., and will be taken into use 

rtly. 

The Secretary of the Port of London Authority states that: 
Ihe Authority possesses four electric motor ambulances, and 
these have been in use since September, 1912. They have 


been found quite suitable for the conveyance of injured per- 


sons to hospital with promptitude and comfort.“ 

Electric appliances are also in use in the United States. 
The New York Hospital, for example, has seven such vehicles. 
These vehicles sometimes make long journeys, it being 
recorded that one of them made a trip of fifty miles there 
and back to a hospital beyond the city limits on a stormy 
day, with mud, in some places, nearly up to the hubs, and 
it is added that only an hour’s boosting charge was neces- 
sary in order to get the car home. e superintendent of 
one of the branches of the hospital, where they keep two 
horse-drawn and one electric ambulances, thus reports as to 


experience with this type of vehicle: We find the electric, 


vehicle much more satisfactory than the horse-drawn ones, 
especially during the. hot weather. During one hot day 
about eighty calls were answered, and the electric ambulance 
responded to those with the longest radius, answering thirty 
calls in twenty-four hours.“ 


Frre BRIGADE WORE. 


Electric battery vehicles have been in use to a considerable 
extent for fire brigade work. Notable examples of their use 
are to be found in Lendon and Liverpool; while, up to the 
outbreak of war, they were known to be employed in several 
(Continental cities, one baving no less than 24 in use. Several 
towns and cities in the United States employ electrically- 
propelled fire engines and escapes, and there can be but little 
cloubt that electric battery traction offers special advantages 
for fire brigade work, which may be summarised as follows :— 


Unlike the petrol-driven type, there is no preliminary start- | 


ing of the engine before the vehicle itself can be got on to 
the move. All that is necessary with the electrically-dnven 
type is for the driver to get on the seat, throw off his brake, 
nove the controller, and the vehicle is under way. That this 
feature secures a promptness in answering calls is fully con- 
firmed by the experience of the London Fire Brigade, which 
possesses a total of 15 electrically propelled vehicles, the oldest 
having been put into commission in 1911. 

At a discussion upon electric vehicles at the Institution of 
Electrical Engineers on March 19th, 1914, Lieutenant-Com- 
ander Sladen, R.N., Chief Officer of the London Fire Brigade, 
re-ferring to the feature mentioned above. said :— 

Among the advantages of electric vehicles for fire brigade 
Work. we find that they require repairing less frequently, and 
that the rapidity of turn-out is absolutely. unequalled by any 
other form of traction; it is not uncommon at an electric- 
motor fire station, under ordinary service conditions, for a 
turn-out to be effected in 7 or 8 seconds, whereas with other 
forms of motors a good turn-out is perhaps 15 seconds. That 
is a Very good point with us, especially for the life-saving 
appliances . the maximum speed is at once obtained. 
Fhereas with other forms of traction, namely, steam and 
petrol. 4 little time has to elapse before things become quite 

rnal.” 

PS Liverpool Brigade has had 4 electric vehicles in use 
Since 1907. Three of them weigh about 6 tons, while the 
fourth scales 21 tons: all four have a speed of 20 miles per 
hour on the level, and a mileage capacity on one charge of 30. 


Mr. Alex. W. Weir, the Chief Superintendent of the Brigade, 
writes in regard to these vehicles :—'' They have given every 
satisfaction, and are inexpensive to run, the cost working out 
at 24d. per mile. The main features which commend this 
class of machine for fire brigade work are the practically 
instantaneous starting; rareness of failure on the road; the 
ease with which defects may be remedied in consequence of 
the fewness of the working parts; the ease with which the 
vehicle may be driven, and the short time in which a man 
can be taught to drive.“ 

The mechanism being so simple and the construction so 
strong, there is much less to get out of-order than in any other 
mechanical system of traction. 

The Chief Engineer.of the Philadelphia Fire Brigade, which 
possesses some electrically~<lriven engines, thus deals with the- 
reliability feature :—‘‘ During the winter, and at times when 
the snow was unusually heavy, and particularly during the 
time when traffic between the cities of New York and Phila. 
delphia on all the railroads was held up, this apparatus per- 
formed its duty without fail, and in one instance it was taken 
to a fire hydrant, where it was impossible to get with a 
lighter steainer with horses.“ 

Referring to a couple of electric hose wagons which they 
possess, he says :—*' They were run about the city during last 
winter's heaviest snowstorms, and fully demonstrated their 
ability to do all that is claimed for them, i. e., not to be stalled 
in 12 inches of snow.“ 

He later goes on to say: — In the heaviest snowstorm of 
last winter (1913-14), Sunday, Feb. 15th, we had three police 
patrol petrol cars that had to be abandoned in the streets on 
that night. They were towed to their respective stations by 
electric vehicles the next morning, after the failure of two 
heavy petrol vehicles to move them.“ 

At Baltimore, the Chief of the Fire Brigade affirms that 
their No. 32 steam fire engine, fitted for electric traction—the- 
only one so far converted“ is the most reliable and econo- 
mical apparatus in the whole department, amd is always to 
be depended upon.“ : 

Speaking upon this point and others, Lieutenant-Com- 
mander Sladen at the previously-referred-to discussion in 
London last year, said :—‘‘ In conclusion, I should like to say 
that after four years’ experience I agree with Mr. Ayton as 
to the advantages of the electric over other power-driven 
vehicles in regard to its simplicity of construction, its low 
cost of maintenance, its ease of driving, and its general 
reliability.“ 

In regard to economy in the cost of operation. the claims- 
of the electric on this score are fully borne out when applied 
to this special sort of service. 

Lieutenant-Commander Sladen, speaking upon this point, 
stated that, in the London Brigade, the electrically-propelled 
appliances cost, on the average. about le. per mile to main- 
tain, this figure not including drivers’ wages, capital charges 
or depreciation, whereas the similar figure for the brigade’s 
petrol vehicles is ls. 3d. He also went on to say:-- 
„When one takes into account the first cost and the deprecia- 
tion, the cost of maintenance of an electric fire-escape and of 
a petrol fire-escape are about the same, namely, about 4150 
a year, allowing for interest and depreciation. The annual 
cost of repairs for an electric escape van that runs about 800 
miles per annum is £40. that is, allowing for renewals of 
batteries and so forth.“ Viewed from the standpoint of the 
ordinary user of commercial motor vehicles, the costs per mile 
given above would be considered very high indeed, but it must 
be reinembered that the total annual mileage run by each 
vehicle is comparatively small, although the vehicle has to be 
kept in readiness to go out at any moment. l l 

Further information supplied to the Committee in May of 
this year shows that the cost of repairs to accumulators for 
the previous twelve months worked out at an average price 
of £22 per vehicle, including a complete renewal of one 
battery and extensive replacements to three others. 

As to speed, vehicles for this purpose have been built to 
run up to 30 miles per hour, and have, of course, a corres- 
pondingly smaller radius of action on one charge, usually 
from 30 to 35 miles. The vehicles of the London Brigade can 
run up to 27 miles per hour on the level, while up a gradient 
of 1 in 19 the speed is 15 miles per hour. 

Other advantages connected with the emplovinent of elec- 
trics for fire apparatus include less room taken un in the 
station. greater cleanliness, and greatly reduced risk of fire. 
There isalso the point that any ordinary fireman can be taught 
to drive. 

No difficultv has been experienced in converting horse-drawn 
stenn fire engines and other fire-fighting apparatus, the appli- 
cation of the front wheel drive. to which the electric motor 
so readily lends itself. making the problem quite an easv one. 
This method of driving is also claimed to have the further 
advantage of avoiding the risk of skidding to a considerable 
extent. 

UPKEEP AND CLEANING OF STREETS. 


If the dumping ground for the disposal of road sweepings is 
some distance from the centre of the town, much time is 
wasted upon the to and fro” journeys with the ordinary 
cart and horse, so that, in many cases, there would annear 
to he good reason for the employment of self-propelled vehicles 
of large capacity for this class of work. Since this service 
entails frequent starting and stopping. the conditions are more 
or less similar to those appertaining to the collection of house: 
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Exhibited by 


Harrods, Ltd. 


West Ham Corporation 
St. Marylebone Council 


General Vehicle Co., Ltd. 
Edison Accumolatore, Ltd. 
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J. Pullar & Sons, Ltd. 
(Perth) 
. Wolseley Motors, Ltd. 


Croydon Corporation 
ı Poplar Borough Council 
Heston and Isleworth 


Oouncil 
Hertford St. Motor Co., 
Ltd 


Krieger Electric Carriage 


Syndicate 
Heath's Garage, Ltd., 
Birmingham 
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Wolseley Motore, Ltd. 
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SOME VIEWS OF THE ELECTRIC VEHICLES ON THE VICTORIA EMBANKMENT. 


List OF VEHICLE EXdIBITS. 


| 


| 8 * Speed As Battery. | 
m 
Type of vehicle. | capacity. level road. ay: Nor of ere 
| M. F. f. e. celis. in A. h. 
Se E EE E ZNE i 
Walker covered | 10 owt. 14 Edison 60 220 | 
delivery van | | | 
Open body wagon | 20 , 11/12 f 60 225 | 
“Opel” covered 10 „ 12 Hart, lead | 52 120 | 
delivery van | 
Covered delivery 9 „ 16 Ironclad- | 44 133 
van exide 
Patent automatic 40 „ 12/18 | Edison | 60 300 
tipping refuse | 
van | i 
Type om: Edison | 20 or 40 owt. | 12/13 |o» 60 225 or 300 
cha | 
Covered delivery 20 owt. 2 | 60 300 ` 
| 
Baker chassis with! 20 „ | 104 | Ironolad- | 42 157 | 
„„ 40 9 l 19 
er chassis 1 ; 
archi 5 3 people | 18/20 7 Edison | 60 150 
* Ope "covered | 10 wt 12 : E.P.S. Co, 44 125 
elivery van i | 
“ Opel light 18 „ 14 Hart, lead 44 120 
delivery van | | 
Electric landau- | 4 people 15/20 | Lead plate | 45 150 
lette | 
15 ” | 4 n 20 | | 46 175 
| 
“ Millburn ” oo % 4 11 | 20 [Philadelphia 20 204 | 
ead l 
„Lang coupé 4 „ 24 | ee 11 137 5 
exide 
Baker electric 70 cwt, = Tronolad- | 42 = | 
lorry exide | | 
a 


Reference 

letter for 

method of 
control. 


B 


B 
A 


w oO e > w| 


MWe Be hk „„%„%„%% ĩ „„ 


a aad 
tires. 


Spur and idler gear in 
rear wheels (solid 
tires 


) 
Chain drive (solid) 
1 „ (pneumatic) 


Worm drive live axle 
(solid) 

Bevel gear jack shaft 
and roller chains to 
rear wheels (solid) 

(solid) 


4 9 (solid) 
Chain drive (solid) 

” „ (solid) 
Worm drive live axle 


( pneumatic) 
Chain drive (pneumat ic) 


” n" (pneumatic) 


Helical gear 
(pneumatic) 
Single redaction spur 
gear (pneumatic) 
Worm drive live axle 
(pneumatic) 
i `i (pneumatic) 


Chain drive (solid) 


(A). Serles- parallel arrangement of battery in two sections with resistance steps. (B). As A, but with addition of jarion parallel 


arrangement of field coils. (C). Battery in series with series- 
in main circuit aud arrangement for shunting field oils. 
permanently in serier. Series-parallel arrangement of armature windings and field coils combined with resistance steps. 


parallel arrangement of field coils combined with resistance steps 
(D). Double-wound armature and two commutators. 


Battery 
(E). lst 


step: Two sections of battery in parallel and two compound motors in series; 2nd step: Same as lst, step, but shunt ‘windings 
out out, making two series motors in series; 3rd step: Battery in series and two compound: motors in series; 4th step: Same as 3rd 
step, but shunt fields cut out; 5th step: "Battery in series and two compound motors in parallel; 6th step: Battery in series, shunt 


windings cut ont. 


Vol. 77. No. 1,962, JULY 2, 1915. ] 


THE ELECTRICAL REVIEW. 27 


refuse, and the same arguments in favour of electric vehicles 


apply. 

The electric vehicle is in use on the Continent and in the 
United States in connection with street cleaning and brushing 
machines and for watering, one important Continental city 
having about 30 in use. In the city referred to,,each electric 
watering van waters about 49,000 square yards of road surface 
per day of eight hours, as against 30,000 yards, the best average 
of a horse-drawn van. The saving stated to result from em- 
ploying “‘electrica"’ in place of horse-drawn vans for this 
purpose by the municipality mentioned is about £80 per elec- 
tic van per year. The electric vehicle is also employed for 
carrying materials used in the making and repair of roadways, 
and a -ton wagon with tipping body has just been put into 
service for this purpose by the Corporation of Ipswich. In 
reality, this wagon will be a double-purpose machine, since 
the tipping body is removable, and can give place to a water- 
tank (Which is now being constructed) to enable the vehicle 
t be used for street watering. The energy consumption is on 
the average under 0.75 unit per mile. 

It has been suggested that an electrically-driven road roller 
would be an improvement upon the noisy steam roller gener- 
ally in use. Although, as far as the Committee’s knowledge 
goes, no electrically-propelled rollers have yet been introduced, 
there appear to be obvious advantages in that method of work- 
ing and no difficulties in applying it. As weight is an essential 
requirement, a battery of as large a capacity as necessary 
could be fitted. 

Tae Tramways DEPARTMENT. 


There are now three municipal tramway undertakings 


making use of the electric battery bus as an adjunct to their 
tramway services, i.e., Southend-on-Sea, South Shields, and 
York. In_all three instances, it is understood that the vehicles 
are giving satisfaction. 

Apart from the features of economy, silent running, general 
cleanliness and simplicity, a strong argument for the adoption 
of electric vehicles, as against petrol or steam-driven ones, by 
a tramway department lies in the fact that their use entails 
no augmentation of the repair staff by specially experienced 
men, because the equipment, except the battery, being similar 
to that upon a tramcar, the ordinary repair staff can quite 
easily do all Eai n i 

The South Shields Corporation buses have accommodation 
for 22 passengers, the speed being 12 miles per hour on the 
level and about 6 miles per hour on gradients of between 1 in 
Sand 1 in 10. The energy consumption per mile varies with 
the condition of the roads, being, under the best conditions, 
about 1.3 unite, while the figure runs up to about 2 units 
per mile when the roads are deep in thick sticky mud. On 
a fine day, each ‘bus will run. if necessary, 50 miles on one 
charge. A charging station is placed at one terminus, enabling 
each bus to be given a boosting charge several times a day, 
which enables a fast service to be obtained during the evening 
without the necessity of charging during the station peak- 
load’’ hours. Up to date, the maintenance cost has been 
practically nil, and the reliability of the vehicles receives 
cogent attestation in the statement of the tramways manager : 
— One does not have to worry about them any more than 
one would about an ordinary tramcar.“ 

The bus which the Southend Corporation Tramways Depart- 
ment has had in use since June 26th. 1914, is similar to those 
at West Hartlepool (?Bromwich.—Eps.). The experience at 
Southend, however, is perhaps a little more valuable for the 
reason that other ‘buses of the petrol and petrol-electric type, 
and of the most modern make, have also been in use along- 
side the eleetric bus. In a report presented to his committee 
ut the end of 1914, Mr. Birkett. the engineer and manager of 
the combined electric supply and tramway undertakings. deal- 


ing with the running of all three types, says :—‘' The electric 


bus is the most reliable and free from breakdowns. This is 
no doubt owing to the simplicity of the mechanism.”’ 

After going on to detail the troubles which have been inci- 
dental to the operation of the other two types, he adds :— 
The electric bus is so free from moving parts, there being 
only the motor with chain drive and differential, that stop- 
pages due to breakdown of parts are almost negligible. It 
will be apparent that fewer spare buses of the electric type 
will be needed in a large fleet as compared with petrol ‘buses 
. . . . Providing all necessary plant for re-tiring wheels is 
available, there will be no reason for possessing a stand-by 
electric bus with a fleet of six "buses. . . It follows that 
the staff at the garage would be affected in favour of the 
Edison bus.“ : 

As to cost of operation, after eliminating from the cost 
ascertained up to date, certain items in connection with each 
type of bus which are incidental to the inception of a bus 
service, Mr. Birkett gives the actual average cost per bus 
mile (including capital charges) for each type as follows: 


Petrol sa 8.56d. 
Petrol-electric 8.31d. 
Electric 7.52d. 


Mr. Birkett further points out that, in his opinion, the 
results would be still further in favour of the electric battery 
"bus if a fleet consisted entirely of the latter. 

The consumption of energy on the hilly route is at the rate 
of 155 units per mile, while on a route which is more or less 
level. the figure comes down to 1.1. The bus receives a short 
boost while waiting at one terminus, the boosting current 
being about 300 amperes. The average speed, including stops, 


is about nine miles per hour. Up to date there have been no 
repairs needed to the electric vehicle. Pe 

Battery ‘buses are on order for the West Bromwich Cor- 
poration and for a company at Loughborough. | 

The Ilford Council Tramways Departments employ an elec- 
tric tower wagon which has now been in service for over 
twelve months. Thé special advantages claimed for the electric 
vehicle for this work are :— ö , 

(J) Can be started away without loss of time. 

(2) So simple that any workman can easily drive it, in 
consequence of which several men may be provided with 
licences, ensuring that whenever the call may come, a driver 
shall always be available. 

(3) More easily manceuvred against poles or under insulators 
and wires than a petrol or horse wagon. 

(4) Hand-lamps on flexibles, for night repair work, may be 
operated from the battery. ; 

(5) Reduced risk of fire when garaged at the tramway depot. 

(6) Low cost for operation and upkeep. 

Although the Ilford wagon weighs some three tons, the 
energy consumption is only a little over a unit per mile. With 
the exception of the cost of a little distilled water for the 
battery, no expenditure has been necessary for maintenance 
during the time the vehicle has been in commission, and 
there is stated to be no sign of wear upon the tires. \ 

Similar vehicles are in use by, or on order for, the tramway 
departments at Derby and Belfast. 


OTHER USES. 


There are still many districts where cesspool emptying has’ 
to be done, and, where the health and comfort of the residents 
is studied, the vacuum tank system has taken the place of the 
old and crude methods. It is possible to construct an elec- 
trically-propelled vacuum tank wagon—the usual capacity 
required is about 350 gallons—fitted with an electrically-driven 
air pump. As such a pump will only need some 2 horse-power 
to drive jt, the ordinary size of battery fitted to a 3-ton wagon 
would easily supply the energy required. Ordinary labourers 
could work the plant, the cost of working and upkeep would 
be small, and the plant would operate with absence of noise. 

The expenses of conveying the municipal officials about, on 
their business visits and rounds, aggregate into a fairl large 
annual sum in any town of size, and this is especially the case 
where hired vehicles are concerned. It ‘would undoubtedly 
pay any large municipality to invest in a few electric cars for 
such service, which could be garaged with the electric supply 
or tramway departments. The simplicity of control 1s such 
that chauffeurs would hardly seem necessary. figures 
already quoted in this report indicate how low is the running 
cost of the passenger electric, and this feature, as well as 
the fact that the vehicle is free from all the saring diffi- 
culties, the vibration, and the fire risk of the petrol type, 
should act as a strong incentive towards its adoption for this 


particular service. 


The “ Point Five” Association. 


On Thursday evening, June 17th, the members of the Point 
Five . met at the Tricity Restaurant, Oxford Street. 
The proceedings, which were prefaced by an excellent little 
dinner, were quite informal. . 

Mr. S. E. Feppen (Sheffield), in the chair, expressed the 
hope that in such a period of stress they would excuse him 
for not contemplating such matters as the grilling of chops, 
and dealt briefly with the general position created by the war, 
particularly as regards electricity suppliers. The last six 
months of 1914-15 had shown an output of 29 million units at 
Sheffield, as compared with 16 million unite for the same 

riod of 1913-14. In addition, 10,000 Kw. of connections had 
Deen applied for or was being connected, and a further 10-15 
million units output was in prospect. He estimated next 
year’s output at 65 million unite, as against 45 millions last 
year and 26 millions the year before. The difficulty was. to 
extend the plant and to obtain coal. They would have to pay 
10s. per ton more (making 18s.) for their next coal contract. 
and in all three or four principal items in electricity cost would 
in their case cost £23,000 extra next year. As regarded elec- 
tric cooking, they wanted a hot plate that got hot quickly 
and 5 it was hot; pilot lamps were not noticed, and 
apparatus must be designed for servants’ use. : 

Mr. A. S. BLACKMAN (Sunderland) expressed his satisfaction 
with the Carron cooker in use; it had fast and slow hot 

lates and would cook bread, which was a necessity 1n the 

orth of England. They made a point of regularly inspecting 
flexibles and bad had much success with Thermoid flexible. 
which was better than anything else so far tried. Their coal 
was supplied under contract at 1s. per ton less than last year. 

Mr. Tos. RoLES (Bradford), in the matter of coal, was in 
a similar position to the last speaker at present (paying ls. 3d. 
per ton less), but he expected to pay over 60 per cent. more 
on the next contracts. He regretted the trend of the dis- 


cussion which had taken place in the morning on the Point 


Five Tariff. 

Mr. Cooke (Luton) agreed that they must have a red-hot 
hot plate and one which cooled rapidly. In the last few 
months their load had grown so quickly that they had placed 
an order for a 3,000-Kw. set for next winter; the onlv diffi- 
culty in regard to coal was the price, which demanded Govern- 


ment action. 


r 
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Mr. S. E. Brirron (Chester) said he had used a Thomas 
electric cooker for five years with only one failure, and it 
did not present any difficulty to a servant. He used 
hot hot plates, one with one heat and the other with three 
heate, which was moet useful in the kitchen. Two years ago 
they had an exhibition where the Co-operative Society baked 
bread electrically, and it was the most perfect bread he had 
seen. The rise in the price of coal meant very little at Chester, 
where water power supplied a large proportion of the units. 

Mr. Hame (York) had used several types of electrical cooker : 
it was an advantage to get the cooker into a house where it 
95 under the eye of the owner, and not much good in large 

ouses. 

Mr. Pickvanxcr, (Wrexham) protested that the discussion 
in the morning missed the real point—the 4d. tariff-- 
and dwelt on the method of arriving at the fixed charge. His 
experience of electric cooking did not reveal many failures of 
apparatus; the latest Belling hot plate appeared to be very 
successful. 

Mr. Sauvace (Wrexham) agreed as to the disappointing char- 
acter of the morning's discussion: the rateable value basis 
was a detail to be fixed by local conditions. and Mr. Davis 
(ford) urged them to renewed efforts, which would result 
in the manufacturers producing the right apparatus. 

Mr. Saaw (Ilford) had used electric cooking for years, and 


agreed that apparatus must be constructed with a view to 


use by servants, and that red-hot hot plates were wanted. 

Mr. HOA DLE] (Maidstone) said he had used electric cooking 
for a long time, and while the weekly units used by a servant 
were over 50, his own wife would do the same work with 
30 units. He used a red-hot boiling ring. 

Mr. BowDeN (Poplar) said in their case coal had doubled in 
price in a year; one trouble was the shortage of trucks, and 
they had hired 40 and were running them continuously and 
getting coal at the contract prices fixed in November last. He 
agreed that the Point Fives were unlucky in the morning’s 
discussion ; his only issue with them was the method of assess- 
ment. He was convinced that the red-hot hot plate would 
come to stay. 

Mr. WoopuHovse (Yorks. Power Co.) said it was clear that 
in the morning the Point Fives had not stuck to the point.“ 
Both the price of coal and Jabour would be permanently higher 
as a result of the war, and this would be all to the advantage 
of the electricity suppliers. As regards the increased prices 
asked for coal, it must be remembered that the war bonus to 
colliery workers represented a loss to the owners on contract 
running at old prices. | | 

Mr. ALLEN (Wolverhampton) said his coal was costing more, 
but he had arranged a contract for 25,000 tons of cooke breeze at 
à low figure, which would help things. Comparative teste showed 
that considerably less units/were used with the red-hot than 
the black hot plate, and he was convinced that it was the type 
of the future. He used both the bright and black types of 
oven with:a view to finding which was preferable in practice, 
and, so far. it appeared that each type had its favoured uses. 
In Wolverhampton, flexible troubles amounted to 2 per cent. 
per annum; flexible was often too light. His department did 
all the renewing of irons, etc.. and sent inspectors round. 

Mr. F. C. RarHAEL, said it was not his experience that 
flexibles gave much trouble. 

Mr. W. R. Cooper supported the Point Five policy. but 
could not specify the brand of assessment, though he felt up 
against the inclusion of a garden in the assessment. 

Mr. BARHAM (Watford), in the matter of the apparently 
greater destructiveness of alternating than direct current to 
apparatus, suggested that this should be carefully considered 
bv the Association, and the CHAIRMAN mentioned the necessity 
of fitting lock-nuts on stove elements on alternating circuits. 
He added that it was impossible to bake bread in a little oven. 


. SUBMARINE SIGNALLING.’ 
By R. F. BLAKE. 


SOUND signals produced in air are very erratic in their range 
and intensity, so much so as to be on many occasions absolutely 
misleading. Water has many advantages over air for this 
purpose. It is free from the dangerous zones of silence which 
occur when the signals are produced in air; the absorption 
of the sound is much less in water, and consequently the 
signal is not only absolutely reliable but is transmitted to 
a distance many "times greater than when it is transmitted 
through air: the sound is not carried away by the wind in 
stormy weather, as is the case with the siren; it is not affected 
by atmospheric disturbances, as in the case of wireless. It 
permits of the accurate determination of the direction from 
Which the sound is proceeding, which is not the case with 
cither the air siren or wireless telegraphy. 

Up to the present time the sum of a million dollars has 
been invested in developing submarine signalling, so far with- 
out monetary return. 

The first method which was employed for producing the 


* Abstract of paper read before the AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 
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sound was through the striking of a bell, and the method! 
of receipt of the signals was by means of a microphone at- 
tached to the skin of the ship. Neither the original bell nor: 
the original microphone attachment was satisfactory, but 
finally the work of Mundy, Wood, Fay, Williams and others 
resulted in a completely practical system. 

The submarine bell in use on lightsbips is actuated by 
compressed air stored in a reservoir. The actuating wheel 
has projections mounted on it. so that when the wheel re-. 
volves a number of strokes follow each other, the different 
intervals being peculiar to the different signal stations. In 
order to receive the sounds, it has been found absolutely: 
necessary to suspend the microphone in a tank of water, for 
this is the only method of cutting out noises which otherwise 
drown the sound of the bell. 

One of these small water tanks, containing a microphone 
of a special type, is attached to each side of the bow inside 
of the ship. From each tank wires are run to a device which 
is called the indicator box, so arranged that by throwing the 
handle to one side, the starboard microphone is connected to 
the telephone, and by throwing the handle to the other side, 
the port microphone is connected. 

It will be obvious that once the bell is picked up, the cap- 
tain has only to turn his vessel until the sound is heard with 
equal intensity on each side, to know that his ship is then 
pointing in the direction from which the sound is coming, 
and in this way he can take compass bearings of the lightship 
on which the bell is situated. 

Even if no further development had been made. the system 
would be—and is—a complete and practical one. Its universal 
adoption would greatly minimise if not entirely preveut. 
disasters due to errors of ship position. 


If the sound-producing apparatus could be so constructet — 


as to be operated from moving ships by a telegraph key, it 
would be possible for one ship to signal to another in fog, 
to communicate its position, its direction, and its speed, and to 
eliminate all dangers of collision. It would also be possible 
to signal between submarines or between battleships and sub- 
marines, and to communicate between battleships in action 
without interference from the enemy and though all maste 
were shot away. If the sound-producing apparatus could be- 
constructed so as to be actuated by telephonic currents, it 
would be possible to transmit speech through the water. 
Serious difficulties had to be overcome before the desired 
results could be obtained. Since water is almost incom- 
pressible, any apparatus which is to transmit sound througlr 
water must be capable of exerting very great force, comparable 
with that produced by the impact of a hammer on an anvil. 
Some material object must be set in motion to compress the 
water, and that object must start from rest. reach its highest 
velocity, and come to rest in one-thousandth part of a. secon, 


WIG. 1.—CRoss-secTION OF THE FESSENDEN OSCILLATOR. 


if a musical note having a pitch of five hundred per second 
1s to be produced. The forces of acceleration thus . 
are very large. . 

Whatever device is used must be capable of producing at 
least 100 compressional waves per second, in order to tele- 
graph satisfactorily at the rate of 20 words per minute; 
to transmit speech through the water, it must be capable of 
producing several thousand waves per second. 

The apparatus, as finally developed by Professor R. A. 
Fessenden, is termed an oscillator, and its construction is 
shown in cross-section in fig. 1, in which the iron of the. 
magnetic circuit and the copper tube are shaded. ‘The mag- 
netising coil is cross-hatched. The moving part is the copper 
tube A. This lies in the air gap of a magnetic field formed 
by a ring magnet B, built up in two parts, as shown in 
longitudinal section in fig. 2. 

The ring magnet is energised by the coil C, and produces 
an intense magnetic flux across the air gap containing the 
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copper through the central stationary armature D. This 
fieki is very much stronger than that in the ordinary dynamo, 
there being more than 15,000 lines per cm?. of cross-section. 

Around the armature is wound a fixed winding, which is 
reversed in direction so that one half of the winding ‘is clock- 
wise and the other counter clockwise. When an alternating 
current is passed through this armature winding, it induces 
another alternating current in the copper tube. 

Only by this construction has it been possible to obtain 
the enormous force and rapidity necessary to compress the 
water and to overcome the inertia of the moving parts of 
the mechanism. | 

In order to apply this force to the work of compression. 
the copper tube is attached to solid disks of steel, which are 
drawn together on the tube by a one-inch vanadium-steel 
rod and a nght- and left-handed screw thread, and are at- 
tached fo a steel diaphragm one inch thick, which may be 
made part of the side of the ship. 

Telegraphing is accomplished by means of an ordinary tele- 
graph key placed in the main armature circuit. There’ is 
no sparking at the contacts, although a very high frequency 
is used, five hundred per second, and there is no laminated 
iron used in the construction of the apparatus. The secret 
of this lies in the fact that the armature has substantially no 


Fic. 3.—LONGITUDINAL SECTION OF OSCILLATOR. 


self-induction, and no eddy currents are generated in the ap- 
paratus; the copper tube forms the short-circuiting secondary 
of a transformer, of which the armature winding is the 
primary. 

This eliminates the self-induction of the armature winding. 
In addition the upper and lower portions of the winding are 
wound in opposite directions, and therefore there is no mutual 
induction between the field coil circuit and the armature 
circuit. With this construction, the amount of magnetic leak- 
age in the armature circuit is very small, only a trifle more 
than if the armature core were of wood, and as there is no 
alternating magnetic flux in the iran, there are no eddy 
currents. N . 

The capacity in kilowatts of this apparatus is large; the 
winding being in grooves in the armature core, so as to with- 
stand the mechanical forces acting upon it, is well cooled. 

-The copper tuBe has no insulation to be affected, and on 
account of its large cooling surface and high permissible tem- 
perature of operation, can carry very high currents without 


mjurx. 

When the oscillator is placed on a vessel or hung overboard 
from a lightship, a large water-tight diaphragm is attached 
to the oscillator. This particular type of oscillator was first 
tested by suspending it in twelve feet of water at the Boston 
lic htship, and the signals were heard plainly with a microphone 
lowered overboard from a tug at Peaked Hill Bar Buoy, thirty- 
one miles away. Since that time Aests have been made with 
oscillators installed in the fore peak tank of the Devereuz, 
a collier of the Metropolitan Coal Company, and also with 
an oscillator mounted on a diaphragm made part of the hull 
af the vessel. The signals have been heard upwards of twenty 
miles from the Devereux running at, her regular speed of 
eight knote. Full power has not been employed on any of 
the tests, and it is more than probable that much longer 
distances can be attained in the future. 

In addition to the tests already described the oscillator has 
been temporarily installed on submarine boats, and demon- 
strated that a flotilla of, submarines equipped with oscillators 
will be able to make a combined attack on an enemy, only 
one needing to show its periscope in order to direct the 
others, or all of them can be directed by the mother. ship. 
It therefore makes possible a whole field of submarine manœu- 
vrea heretofore out of the question; and perhaps most im- 
portant, it removes the principal danger these boats have had 
to face, the risk of being run into. 

The signals produced by the oscillator can be received by 
water-immersed microphones of the usual type. One would 
perhaps not anticipate the possibility of using the oscillator 
as a receiver, in view of the fact that the diaphragm is of 
enlid steel, and weighs, with the copper tube and its attach- 
ments, considerably over 100 pounds; but the oscillator, like 
tbe ordinary electric motor. is also capable of acting as a 


generator, and on account of its high efficiency as a motor, 13 
u very efficient one. 

The same oscillator is therefore used for sending and for 
receiving, a switch being thrown in one direction when it 1s 
desired to telegraph under water, and thrown the other way 


when it is desired to listen in. 


In addition to telegraphing and receiving messages, the 
oscillator can also be used for telephoning under water. Sen- 
tences have been transmitted at 800 yards and conversation at 
more than 400 yards, and this was accomplished with the use 
of an ordinary telephone transmitter and six dry cells. 

It seems evident, therefore, that with more power much 
greater distances can be reached. Long distances are not, 
however, necessary, as even with a distance of one mile it 
will be readily understood that this method of under-water 
telephoning will be of great use as a means of communicating 
between submarines while submerged, and between ships in 
fog, as the captains of the vessels can talk directly to each 
other, instead of transmitting and receiving through a tele- 
graph operator. 

In April, 1914, some tests were made on the U.S. revenue 
cutter Miami to see whether soundings could be taken by 
echo from the sea-bottorn. The echo was plainly heard not 
only on the oscillator, but in the wardroom and in the hold 
of the ship without any instruments whatever. The elapsed 
time corresponded to the depth shown on the chart, and the 
proposed method was proved to be feasible. i 

e chief object of the tests on the Miami was, however, to 
determine whether a reflection from icebergs could be obtained, 
and this was proved beyond question. 

A signal was sent on the oscillator, the echo from the bottom 


beard, and then the echo from the iceberg came in. To make 


sure that the second echo was not also from the bottom, the 
distance from the Miami to the iceberg was varied from about 
100 yards to 24 miles. The elapsed time between the sjgnal 
and the echo from bottom remained the same, but the elapsed 
time of echo from the iceberg varied with the distance and 


ö corresponded very closely to the position of the iceberg deter- 


mined by the range finder. Moreover, it was found that it 
made no difference whether the face of the iceberg was normal 
to the path of the sound or not, thus showing that the echo 
was due not to specular reflection but to diffraction fringes. 

[In a popular article on this subject recently published in 
the Strand Magazine, it was stated that the Fessenden system 
had been adopted by one of the European nations for use on 
its submarines.—Ebs. Erec. Rev.] 
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AN ELECTRICALLY-DRIVEN MILL. 


AN example of the benefits accruing from the electric drive of 
textile millə is found in a doubling-frame installation carried out 
by the General Electric Co., Ltd., at the New Bridge Lane Mills of 
Messrs, Thos, Reynolds, Ltd., of Stockport. In this installation 
the main Witton” generator, of 150 Kw. capacity, is driven 
through ropes from a main mill engine, and, running at 385 
R. P. M., delivers. three-phase power at 500 volte, 25 cycler. On the 
same shaft is coupled a D.c. generator, which supplies the exciting 
current for the alternator as well as current for the lighting of 
the mill. A 120-H. . Witton” three-phase slip-ring motor, 


running at 490 R. P.., drives about 6,000 spindles from a central 


point, This motor works in conjunction with two 45- P. water 
turbines, which draw their water from the River Mersey. The motor, 
whioh is shown in fig. 1, is of sufficient capacity to take the full 
load of the 6,000 spindles when the water supply fails. 

When water-power is available, the arrangement is such 
that the turbines take as much load as the water supply will 
permit, and the motor develops the additional power. This is 
accomplished by means of a special clutch whereby when, through 
the scarcity of water, the speed of the turbines drops, they are 
instantly cut out and the motor takes the full load. As soon as the 
speed of the turbines comes up again, the clutch acts to effect 
engagement between the turbines and the motor, so that the load 
is shared as before. 

In another part of the mill are installed 10 doubling frames 
aggregating 4,000 rpindles. These frames, which are illustrated 
in fig. 2, are individually driven by three-phase squirrel-cage 
“ Witton ” motors taking power at 500 volts, 25 cycles, and running 
at-a speed of 1,490 B.P.M.. Each motor is mounted on a bedplate 
complete with oil-immersed chain drive in a cast-iron case, which 
enables the tin roller shaft to be driven at the correct speed 
through a friction clutch and a flexible coupling. The drive is so 
arranged that by disconnecting the fiexible coupling the whole 
gearing can be slung over approximately 46°, thus making the 
frame gearing accessible without in any way interfering with the 
motor or its gearing. 

The motors are run up to speed by star-delta starters of a com- 
pact design, which are conveniently situated in proximity to the 
motors. These starters are simple in operation, and can be left in 
the control of the workpeople, to whom they present no difficulties 
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Taey are provided with devices which prevent the workmen 
miking a mistake in the starting-up operation, and fully protect 
the motor against damage. 


Fic. 1.—120-H. 7. WITroN MOTOR DRIVING PART OF THE © 
MILL. 


} 


The main switches controlling the motors are shown in the 
background of flg. 2. They are of the standard G. E. C. Salford 
pattern, and are provided with fures. 

This installation has solved for the owaers a difficult problem, 
as the small headroom available would have made the installation 


Fic. 3.— INDIVIDUAL-DBIVB “WITTON” Motoks WITH OIL- 
IMMERSED CHAIN DalvB; THE MAIN SWITCHES CONTROL- 
LING THEM ARE SHOWN IN THE BACKGROUND, 


of mechanical transmission a perplexing question, which at the 
best could only have resulted in an inconvenient solution. We 
understaud that the owners are entirely satisfied with the applica- 
tion of electricity for driving their mill. 


LEGAL. 


INTERNED GERMAN AS PLAINTIFF. 
In the City of London Court, on Ju 1e 25th, before his Honour 
Judge Rentoul, K. C., the H.N. Battery Co., electricians, 16, 
Barbican, sued Messrs. Harvey, Taylor & Co., medical and dental 
electricians, 253, Gladstone Avenue, Wood Green, for £4 158. for 
electric lamps supplied. The defendant Taylor ssid that the 
plaintiff company was an alien enemy. The real plaintiff was H. 
Neuberger, and he was trading as the H.N. Battery Co. The 
goods sued for were sold in Jaly of last year. {.The Judge: At 
that time the Germans were our best friends. Defendant said that 
the money did not bscome due until after the war began. The Judge 
did not see why the defendant should not pay. It might be his 


duty to keep the money in Court to prevent it from going abroad. 


Plaintiff's representative, named Sim, said that the account was 
for April and May. The proprietor of the business was Neuberger, 
who was interned on the previous Taesday. Witness was looking 
after the business in the meantime. The Judge: You are winding 
it up? Mr. Sim: No, keeping it on. He is applying for exemp- 
tion from internment on certain grounds, and he hopes that he 
will be succesafal. The Judge said he must find for the plaintiff, 
with costs, but the money would stay in Court until after the war. 


— —ͤ ä — ens SS we a 


OSRAM LAMP LITIGATION, 


Ix the Chancery Division, on Jane 22nd, Mr. Jastice Joyce com- 
menoed the hearing of an action by the Osram Lamp Works, Ltd., 
of 31, Copthall Avenue, E. C., against Pope's Electric Lamp Co., 
Ltd., of Hythe Road, Willesden, for an injunction to restrain the 
defendants from infringing the plaintiffs’ Letters Patent 23,899* 


of 1904, for damagee, and for the delivery up of articles or things 


made in infringement of the said letters patent. The defendants 
denied that they had infringed the letters patent, and alleged that. 
there was no subject matter for the plaintiffs’ patent and.a want 
of novelty. 

Mr. A. J. Walter, K. C., Mr. H. A. Colefax, K. O., Mr. J. Hunter 
Gray, and Mr. Lunge appeared for the plaintiffs; Mr. T. Terrell, 
K. O., Mr. T. R. Hughes, K.C., and Mr. E. Russell Clarke appeared 
for the defendants. 

Mr, WALTER informed his Lordship that this action related to 


_ incandescent electric lamps, and more particularly to the filament 


in such lamps. 

After explaining the history of the subject and the state of the 
art when Just & Hanaman made the invention which was in the 
Specification 23,899 of 1904, COUNSEL said that that was a patent for 
manufacturing a tungsten filament, and these patentees discovered 
that tungsten if taken in metal form or in the form of ite oxides 
or sulphides, mixed with an agglutinant and formed into a thread, 
and carbonised so as to form a filament of tungsten and carbon, 
could be protected by an atmosphere of hydrogen in the further 
process of burning out the carbon. Dr. Welsbach had discovered 
that this was the case with osmium and the metals of the 
platinum group. These inventors discovered that it was also the 
case with tungsten, and that you could burn out the carbon by 
means of the oxygen in steam without injury to the metal, which 
would be protected by the hydrogen. | 

In a previous action by the Oaram Co. against the Z " Electric 
Lamp Co., Ltd., this patent had been considered by Mr. Justice 
Warrington. In that action practically every one of the objections 
taken to the plaintiffs’ patent in this action was taken and over- 
ruled. It was suggested in the Zz action, and it was again 
suggested here, that there was no subject matter in discovering 
that tungsten could be protected by hydrogen from the action of 
oxygen, Mr. Justice Warrington held that there was invention in 
it, and that there was nothing in chemistry which would have 
taught a person that because osmium and the metals of the 
platinum group would be so protected, the metal tungsten 
could also be protected by hydrogen ; in fact, titanium, zirconium, 
and thorium could not react in this way. According to the 
defendants’ case, Welsbach, when he made his invention, though he 
was, in fact, treating osmium and the metals of the platinum group, 
must have known that tungsten, a metal otherwise possessing 
desirable qualities, would be susceptible to the same treatment. 
But, until this specification, no one ever suggested that this was 
the fact. This specification formed the basis for the manufacture 
of tungsten filaments in this country, and tungsten had substan- 
tially replaced carbon filaments for commercial lighting. There 
had been a subsequent development, and means had now been found 
for the working of tungsten. That patent had not yet been before 
the Courts, but it would soon be. The defendants operated by two 
methods, but they used a carbonaceous binding material, and they 
took as their raw material a mixtureof finely divided tungsten and 
a small quantity of one of the oxides of tungsten. These were 
the metals referred to in the specification. They mixed that metal 
with an organic binding material, and they made threads by a 
process of equirting. Thus they obtained a thread of tungsten 
material bound together with carbon. These fila ments were 
dried so as to have some sort of form, and then 
there were two alternatives in the first process. They 
had furnaces of iridium, down the walls of which an electric 
current fl>wed so as to heat it at the top to a temperature of about 
950° C. Lower down the temperature was lower, and the bottom 
was cooled by a water jacket. Hydrogen was passed into the 
interior of the furnace, and hydrogen was also brought round 

Ahe furnace to prevent the possibility of anything but hydrogen 
getting inside. The filaments, which had been squirted and 
dried, were put upon a holder from which they hung and passed 
very gradually from the bottom of the furnace into gradually 
increasing heat. When they got to the top they remained there 
a certain time and then passed down again into the cooled part, 
from which they conld be taken out. They were, therefore, in an 
atmosphere of hydrogen, being first carbonised in the lower and 
cooler portions of the farnace. When they got to the higher 
portions the hydrogen acted on the oxygen of the tungsten oxide, 
steam was formed, and the oxygen in the steam burned out the 
carbon precisely as indicated in the specification. The same pro- 
cess appeared to be carried out partly not in the iridium furnace, 
but in a porcelain furnace, which was heated electrically to a 


temperature of 950° C. The chemistry of the operation which 


took place in the porcelain furnace was precisely the same as in the 
other. Whichever method was adopted the makers had now got. 
rid of some of their oxygen, and they wanted to get out more 
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carbon, and they wanted to make more steam. After the oooled 
filaments were removed from the furnace they were therefore 
heated in an oven exposed to the air up to a temperature of about 
220°. By this means some tungsten was oxidised. Then the 
filaments were passed into another iridium furnace into which 
hydrogen was flowing at the top, where the maximum heat was 
1,850° O. As in the previous ocase, the furnace was cooled 
at the bottom, and the filaments were gradually raised 
through the increasing heat, and in the same way vapour 
was formed. This operation was, therefore, also carried out 
in an atmosphere of steam and hydrogen, and the carbon 
was oxidised while the tungsten was protected. Elec- 
tricity played no part in the process other than heating, and 
it was much the same as if current had been ran through the 
filaments themselves in a prepared atmosphere in the manner 
described in Just & Hanaman’s specification. The second of the 
two to which he had referred was carried out by means 
of quartz or silica tubes about 2 ft. 6 in. long and about 2 in. 
in diameter. These were sealed at one end and were fitted at the 
other end with a cover by which they could bs connected to an 
exhaust pump. The filaments were put on to a holder and put 
inside the tube. The vessel was then closed and the air pump put 
to work. The quartz tube was put into an electrical furnace 
and heated up to 950° C., the exhaust pump continuously working. 
Hydrogen with steam and carbonic oxide were the gases that came 
out of the tube, so this process was essentially the same as the 
others. The tube was taken out of the farnase in due course and 
allowed to cool. When cool it was put i an exposed oven 
heated up to 220°C. More tangsten oxide hav been formed in 
this way, the filament was again put into the quartz tube and the 
process was repeated in a final furnace heated up to 1,850°. Thus 
the one method of treating the filaments was carried out in a 
vacuum, the other in a stream of hydrogen, but in both the 
atmosphere was that described in the plaintiffs’ specification, 

De. Faancis WM. PASSMORE, a consulting chemist, said in 
evidence that for the purposes of this oase he had studied the 
specification sued upon and the prior doouments which were urged 
against ite validity. O. several occasions he had attended when 
the defendants afforded inspection of their procese. He had also 
carried out a large series of exporimente. Taken through the 
plaintiffs’ specification by Mr. Colefax the witness agreed that, 
following out the invention as described in this specification, 
filaments of pure tungsten or substantially so were obtained 
which did not! possess the defects of those where tungsten had 
been applied as a coating. The directions given were, in his 
opinion, sufficient to enable one to carry out what had been 
described. He did not find disclosed in any of the documents 
that were pleaded against this patent the idea of using a filament 
of pure tungsten, except in the case of drawn wire, No. 20,277 of 
1904, the patent granted to Abel on a communication from 
Siemens & Halske, and the German patent of Just & Hanaman, 
No. 154,262. In none of those documents did he find any sugges- 
tion that for the purpose of obtaining a tungsten filament sub- 
stantially pure one could use the process described in the 
plaintiffs’ patent. The two patents mentioned, 20,277 of 1904 and 
the German patent 154.263, were referred to in the disclaiming 
clause of the specification. He considered the Just & Hanaman an 
epoch-making invention. At the date of Just & Hanaman's spécifi- 
cation no means were known by which one could obtain a drawn-wire 
filament. With regard to the suggestion of J ust & Hanaman in their 
German specification No. 154,262, one could make a tungsten filament 
following that process, but it wes not pure. It was known that 
a stream of hydrogen would remove carbon from the admixture 
with tungsten, but whether or not it would leave the tungsten 
filament intact noone knew. Welsbach's specification 1,535 of 
1898 referred entirely to osmium or a metal of the platinum group. 
He did not think Welsbach's specification would have told anyone 
in 1904 of the possibility of making a built-up filament by the 
Jast & Hanamen prosess. Nor did he think that any assistance 

ould have been got from the specification of Gulcher, which 
mainly related to iridium, whioh Galcher proposed to sinter. 
Bottone dealt with tungsten, but his obj ect was merely to produce 
carbon ‘filaments strengthened by tungsten, and there was no 
suggestion in Bottone’s spscification of a paste of tungsten or a 
compound of tungsten and a binding material from which the 
carbon could subsequently be eliminated and the tungsten 
retained. Similarly the two Lodyguine specifications related not 
to a paste process, bat to claims for a body containing a fillet with- 
o it any process for getting rid of the fillet. He found in the speci- 
fi ation of Just sufficient directions to enable him to put the 
invention into practice. 

His LORDSHIP: I apprehend the greatest possible difficulty as 
to whether the procsses which the defendants are operating is the 
patented process. The other questions as to the validity of the 
patent, and so on, one can understand, but I suppose defendants 
are going to say it is not the process patented. Your witnesses 
will have to explain this to me clearly. 
forward to with any pleasure. 

Mr. TERRELL : It seemed to me that for the purpose of enabling 
your Lordship to deal with this particular issue, it would be 
desirable that you should see the process at work. 

His Lorgpsaip: I don't think I am goiag to do that. In these 
cases I bear in mind that I am not bound to be an expert. I have 
no doubt that scientific witnesses will be called, and I shall have 
to do the best I can. 

DRB. Passmore then proceeded to describe the defendants’ 
processes, which were explained by Mr. Walter in opening. 

He said that ia the vacuum process the filaments were, after 
the first furnacing up to 950°, put into an exposed oven heated 
up to 220°. Ia the next stage the filaments were transferred to 


It is an issue I don’t look - 


the furnace and the first operation was repeated. Finally the 
filaments were transferred to a platinum-iridiam furnace in which 
a stream of hydrogen passed downwards, and which was heated 
to 1,850°. Analyses of samples taken at the defendants’ works 
were produced by the witness. From one of these it appeared that 
a filament, after equirting and drying, contained 2°32 per cent. 
carbon and 93°04 per cent. tungsten ; the balance was made up of 
oxygen, hydrogen and nitrogen. At that stage carbonisation had 
not commenced. In another sample analysed, witness said the 
records showed that the carbon had dropped to 0°013 per cent., and 
the tungsten had risen to 99°96 per cent., after heating to 1,850°. 
At the very last stage the tungsten was brought up practically to 
100 per cent. 

Mü. TERRELL then cross-examined the witness on behalf of the 
defendants. 

Is the total result of your view, said Counsel, that with regard 
to this patent for the useof an atmosphere of gas, steam and 
hydrogen, however much they might try to avoid infringing it they 
cannot help doing it ?—Witness: No. I think a pure tungsten ° 
filament can be made without using it. 

But can a pure tungsten filament be made by means of the 
building-ap process—that is the point 7—Yes, without using this 

rooess 


p é 

Using a binder ?—Yes. 

Aud not using this process ! — Tes. 

Was there any usual practicos of making filaments for lamps at 
the date of this patent other than the process for making carbon 
filamenta ?— Yes. 

Where was it carried out ?—That I cannot say. But I say from 
the literature it is quite evident there must have been. 

Was there any farnace known in which you could raise a 
filament, or anything, to a temperature of 1,850°, and at the same 
time keep it in a gas such as hydrogen /—Oertainly, I should think. 

You knew that this spscification of Just & Hanaman prescribes 
heating by an electric current ?—Yes. 

You knew perfectly well that the heating adopted by the 
defendanta is in a furnace at which a tempera of 1,850° is 
reached in an atmosphere of hydrogen ?—Bat the other tempera- 
tures are in an atmosphere of hydrogen. 

You knew perfeotly well that that was one of the issues in this 
action 7—No, it never occurred to me that there was any distino- 
tion between heating in a furnace up to 1,850°, the furnace 
being warmed by eleotric ourrent, and in the other case the 
filament. 

Later Mg. TERRELL said that some part of the process it had been 
desired to keep seoret; bat keeping this secret would, he found, 
hamper his oross-examination : and as the importance of keeping 
it secret had gong, he would abandon the idea of trying to do so. 
The binder that was used by defendants was composed of 20 parte 
of binder and 100 parts of metallic taungsten.— WITNESS said that 
was only right in respect of some filaments. 

It is nearly always five to one, is it not?—It is always four to one 
for thin filaments and five to one for thicker filaments. . 

As to the composition of the binder, it is 68°8 per cent. amyl 
acetate ?—I don't know that. What I have here is Mix 243 
grammes amyl acetate and 30 grammes castor oil; dissolve therein 
30 grammes of camphor; then add 50 grammes nitro-cellulose ; 
heat up to 130° C. in an oil bath for about half an hour. Filter 
through asbestos.” e "OT, 

In the defendants’ process they do not denitrate ?—Not in the 
sizo of filament I saw. 

Now consider Welsbach's second method. The principle of this 
method is to take a carbonaceons filament and to cover it, or 
saturate it, with an osmium compound; and then by electrically 
heating the conductor so formed in a suitable protective atmo- 
sphere to burn out the carbonaceous matter, and thus to leave a 
coherent filament of osmium.” Do you understand that he is 
going to pass an electric current through it — Tes. 

Aud by means of a protective gas he is going to oxidise the 
carbon while keeping the osmium in a reduced condition ?— Tes. 

Then he says: Instead of a carbonaceous filament being taken 
I may use the equivalent method of a carbonaceous binding 
material.” What do you understand by that ?—He is going to 
take a powder of some osmium metal or a compound and mix it 
with a carbonaceous binding material suoh as collodion and make 
a paste and squirt a filament. 

Then he goes on to describe what he does in detail. Later, he 
speaks of carbonising the organio matter by destructive distilla- 
tion and getting rid of the carbon. The success of this operation 
of Welsbach's depends upon the knowledge that hydrogen will 
reduce osmium ?—Yes, that is one of the necessary items of know- 
ledge, but you must know a great deal more than that. 

Aud he ssys: As hae been already stated, it is not necessary 
that the basis of the filaments should be organic fibres. They 
may be made from any convenient carbonaceous material which can 
be burnt off by the above process. Thus, the method used for the 
production of artificial silk may be employed.” What does 
Welsbach tell you when he tells you that! — He means equirting a 
solution of cellulose into a setting bath. 

If you read metal tungsten ” there wherever the word osmium 
occurs, is there any difference in the process desoribed there and 
the process described in the specification sued upon?! — There are 
two processes dealt with there, one with steam and hydrogen, and 
that would work. 

He says: A mixture of finely divided osmium and osmiu 
compounds, such as sulphide and tetra-hydroxide, is mixed with 
the collodion, so us to render the mixture viscous and to keep the. 
osmium from separating out by reason of its greater density. The 
magma is now formed into the desired shape as. for instance, by 
squirting it through a die. The collodion is then denitrated.“ 
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Is there any difference between the procesa there described and the 
process described by Just & Hanaman /—No. 

It says: The collodion is then denitrated and subjected to the 
process described above to burn off the carbon, and the process 
described above is: When it is fixed it is gradually raised to a 
‘high temperature in a reducing atmosphere containing water 
vapour or hydrogen preferably of the kind before referred to 
‘which is obtained from the Bansen flame; but mixtures of steam 
-and hydiogen or of carbonic monoxide, carbonic dioxide and 
hydrogen can also be used ?—Yer, it is one of the processes 
described. : 

Do you say any one of the atmospheres described in Welsbach 
for osmium will not work quite well with tungsten ?—I can't say; 
it depends on the composition of the mixture. 

Do you say now that you are unable to say whether all those 
atmospheres mentioned by Welsbach for osmium will not also 
equally well work for tungsten ?—I should certainly think not. It 
may be that they do, but reading this specification would not 
convey to my mind that they do, becanse my experience has been 
that even with a small amount of hydrocarbon, if tungsten is 
heated in an atmosphere of that kind there is carbon deposited. 

‘But it may be that you might discover some conditions under 
which it would work. 

At any rate you are not prepared to say that experiments which 
-show that they all work perfectly well with tungsten, as well as 
with osmium, are erronous /—CertainJy. They will not work as 


well with as with osmium. 
Why not! — use of the different nature of the metals. It is 
a matter of proportion. 


Proceeding, Mr. Terrell read a portion of Mr. Jastioe Warring- 
ton's judgment in the Z case, in which the Judge said that 
Welsbach's process of decarbonising in steam and hydrogen had 
been tried by Dr. Lieman upon uranium, which is in the same 
group as tungsten, but without suocese. What is the reason, 
inquired Counsel, that uranium will not suoceed in this process 
described by Welsbach ? . | 

WITNESS : I presume it oxidizes. 

You have tried several metals of the tungsten group yourself? 
“Yes; tantalum, titanium, zirconium and thorium. All of those 
failed in the process of removing carbon in an atmosphere of steam 
and hydrogen. 

It was a matter of text-book knowledge in 1904, was it not, that 
tungsten is reduced from its oxide by hydrogen /—Yes, that was one 
way of doing it. 

Therefore would not everyone in 1904 know perfectly well that 
this process of Welsbach, so far as the steam and hydrogen part of 
it was concerned, would work ?—No. 

What other knowledge would you want to enable you to predict 
that it would succeed than the fact that it was reduced by 
hydrogen ?—I should want to know what oxide was produced, 
at what temperatures, where reduction commenced, where oxi- 
dation commenced, before I could form any idea. 

All that you would have been told by the common knowledge of 

Are you in a position to say that tungsten was not one of the 
metals referred to in Siemens & Halske in 1904 as having been 
suggested for filaments made with the use of agglutinants ?— 
I don't know about suggestions. I daresay it had bsen suggested 
Aa tungsten would make a very good filament. The question was 

ow. 

By the aid of agglutinants ?—No, I don't think it had been 
suggested before. 


(To be continued.) 


ATTWELL r. WEST HAm CORPORATION. 


Last week, at the Bow County Court, the hearing of this case was 
resumed. Plaintiff claimed damages for injuries sustained due to 
an electric shock received while cleaning out a transformer station. 
Further evidence having been given by plaintiff, and by Mr. T. W. 
Baker, consulting electrical engineer, the hearing was again 
adjourned, 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 


Cen piled expressly for this journal by Messrs. W. P. Tuoswrsos & Co., 


Electrical Patent Agents, Wo, High Holborn, London, W.C., and at 
Liverpool and Bradford. 

8.726. Self-acting electric fire alarm.“ A. P. Symons. June Mth. 

8.736. Combined electric switches and connecting plugs.“ R. Moors. 
June Iich. 

8.739. „ Electric apparatus for driving clocks and similar mechanism.” 
H. E. Warren & Warkes Crock Co. June Idth. (Complete,) 

8.748. Regulating mechanism for dynamo-electrice machines.“ J. Martin 
and BkiTisH THhomsox-Hocstos Co., Lrp. June Mth. 

N. 7 70. „ Electromagnetic make-and-break devices.“ Soc. ANON. prs ETAB- 
HisseMbNTS L. RTI T. June Mth. (Divided application on 16,080 14. Con- 
vention date, July Tih, 1913. Belgium.) (Complete.) 

8.773. Electro-deposition cf meta... L. Watz. june 15th. 

S. 800. Electrical incandescent: lamps.” BAT THomson-Hovuston Co., 
I. ro. June loth. (General Electric Co., United States.) 

N. 813. Cell, battery, or refill for use in connection with portable electric 
lamps. and for other purposes.“ L. Want. June lth. (Addition to 7.213 15.) 

8.826. " Method of telephonie transmission without return wire.“ C. 
BND NI. June 15th. Complete.) 

8.29. Electric heating and resistance devices.“ A. F. Beery. June 15th. 
ao Electric meter.“ R. S. Nesaxy & F. Gitsas. June 16th. (Com. 
plete.) 

8.860. * Electrical resistances.” A. H. Raitinc, C. C. Garrarv & F. GREEN- 
aalen june 16th, 


4. 


8.881. Micro-telephones for portable instruments.“ F. Kink Rx. 


8.891. Automatic and semi-automatic telephone systems.“ 
MATIC TELEPHONE. Co., LTD., & W. AITKEN. June 16th. 


8.895. Arrangements for protecting telephone, telegraph, and the like instru- 


June 16th. 
Retay Acro- 


ments against lightning or excessive electric potentials.“ A. BEATTIE. 
June 16th. 

a Electrical relays.” V. Tevescnt & A. G. Rossi. June 16th. (Com. 
plete. 

8,907. ‘“ Anodes for the electrolysis of solutions of metallic salts.” P. C. C. 
IsnERWOOD. June 16th. (Complete.) 

8.923. Method for the prod. ction of an electric discharge of high. ce · 


quency by means of sparks.’ 
8.926. Wireless telegraph 

Co., LTD., & G. M. Wricnt. June 17th. 
8.927. Wireless telegraph receivers.“ 

Co., LTD., & G. M. WRIChr. June 17th. 


8.928. Wireless telegraphy.” MAxcoxi's WIRELESS TELEGRAPH Co., LTD., 
and G. M. Wricnt. June 17th. 


8.946. Metallic lead-in wires for electric lamps, scientific apparatus and 


R. J. Bourceos. 
receivers. 


June I7th. 
MARCONI’S WIRELESS TELEGRAPH 


MarRcont’S WIRELESS TELEGRAPH 


the like.“ J. F. Dukë. June 17th. 

8,961. “ Apparatus for detecting the presence of electric conductors.” A. W. 
SyarMan. June 17th. 

8,980. “ Insulating covering for telegraph and like wires.“ J. D. Bruston. 
June 18th. i l 

9.003. Miners’ electric safety lamps.“ J. G. Parrergon. June 18th. 

9.012. 


“ Secondary battery plates ELECTRICAL Power Sronack Co., LTD., 
and W. Scuoriztp. June 18th. i 


9.015. Motor-actuated electric switches.“ Lanow & Gyr Axr. Ges. June 
18th. (Convention date, July 14th, 1914, Germany.) (Complete.) 


9,021. Electro-magnetic apparatus. W. F. Jones. June 18th. 


9.023. Ammeters and voltmeters." WALSALL EvecrreicaL Co., Lro., & V. 
DeLEBECQUE. June 19th. 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Messrs. W. P. Trompson & Co.., 285, High Holborn, W. C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


pE- pE 
3,701. Rotary ELrcTRIC Swrrcnes. M. K. Ownbey. February 12th. 
5,040. ELECTRIC ‘IGNITION APPARATUS FOR INTERNAL-COMBUSTION ENGINES. R. 


Varlev; February 26th. 

5.841. CIRCUIT ARRANGEMENTS FOR SFMI-AUTOMATIC TELEPHONE SYSTEMS. 
Siemens Bros. & Co. (Siemens & Halske Akt. Ges.). March 7th. 

7,746. COMBINED DyN4MO-ELECTRIC GENERATOR AND Exectric Motor. W. Fox. 


March 27th. : 
8,683. METHOD OF REPAIRING ELECTRIC INCANDESCENT Lays. Electric Utility 

Co). & R. W. Long. April 6th. 
10.930. Exsctrricat Liguip HEATER. 
13.022. DyNAMO-ELECTRIC MACHINES, 


A. Howard. May 4th. (July llth, 1914.) 
PARTICULARLY APPLICABLE FOR ENGINE- 


STARTING Systems. C. F. Kettering & W. A. Chryst. May 27th. (July 
lach, 1913.) 

13,022. DyNaMO-ELRCTRIC MACHINES. PARTICULARL( ACTLICABLR FOR ENGINE- 
STARTING Systems. C. F. Kettering & W. A. Chryst. May 27th. (September 


13th, 1913. Addition to 13,022/14.) 

13,076. MANUFACTURE OF TUNGSTEN, 
27th (General Electric Co.) 

13,173. Automatic TELEPHONE EXCHANGE CONNECTIONS. Relay Automatic 
Telephone Co., formerly known as Betulander Automatic Telephone Co., G. H. 
Bryant & M. Ward. May 28th. 

13.231. Sysrrus or Controyt rox Exectrric Motors. British Thomson- 
Houston Co. (General Electric Co., United States). Muy 29th. 

13.232. Liovio Rugostats. British Thomson-Houston Co. (General Electric 
Co., United States.) May 29th. 

13,310. System or Evectric Sicnats ror Main AND TIL Haurace is MINES 
AND Like PLACES. G. B. Burrows. May 30th. 

13,410. TELEPHONE Systems. M. S. Conner and R. E. Robinson. June 2nd. 

13,549. MANUFACTURE OF MetaL Wire. British Thomson-Houston Co. 
(General Electric Co., United States). June 3rd. 

13.709. STARTING APPARATUS FOR ALTERNATIV C- CURRENT MOTORS or THE SLIP- 
PING [spuction Trg. W. E. M. Ayres. June Sth. 


British Thomson-Houston Co. May 


13,715. Evecrro-macnetic Lockinc Devices. L. Cadenel. June Sth. (June 
10th, 1919.) oe 

13.854. MEANS ron TELEPHONIC COMMUNICATION BETWEEN MOVING TRAINS AND 
Runway STATIONS OR OTHER STATIONARY PLACES. T. G. Thornblad, R. H. 
Warfvinge & V. G. Werner. June 8th. (Convention date not granted.) 

14,156. SPARKING PLUGS ron INTERNAL-COMBUSTION ENcines. W. W. Wil- 
liams. June 12th. 

14,229. Suapinc FILAMENTS For ELECTRIC LAMPS AND THE LIKE. British 


Thomson-Houston Co. (General Electric Co., United States.) June 12th, 


15,464. ELECTRIC STARTING DEVICES FOR INTERNAL-COMBUSTION Excines. I.. 
Renault. June 27th. (July 12th, 1913.) or 

17,345. Erecrric Heaters. H. Wilson & Co., Ltd., and W. R. Fairbairn. 
July 22nd. 

17,732. Automatic ELECTRIC Fire AHAaus. H. Dixon. July 2¢th. 

18.677. Teercrapny, E. C. R. Marks (Delany Foreign Co.). August 4th. 

19.598. ELIC TRI Switcurs. F. B. Holt. September 9th. 

20,671. ELECTRODES FOR SECONDARY BATTERIES. A. Connell & H. S. Hohne. 
October 7th. E 

24.046. MANUFACTURE OF ELECTRICAL AND OTHER HEATERS. J. A. Chell. 
December 14th. 

1918. 
1,600. EITC EI Coupitixncs. W. C. Lea. February Ist. 


2387, Erectie lied HEATER OF THE WATER-FLOW SERVICE SUPPLY TYPE. 
A. Howard. February 15th, (Divided application on 10,930/14, July llth.) 

3.003. ELECTRIC SWITCHES FOR Motor-CAK AND LIKE Horns. A. H. Midgley 
and C. A. Vandervell. February 24th. 


ee ee ee 


Fires,— Early on Wednesday, June 23rd, a fire occurred 
at the Peel-Conner Telephone Works, Adelphi, Salford. The out- 
break was discovered in the grinding room on the ground floor, and 
by the time the fire brigade had arrived the roof of the building 
had fallen in. After about half an hour's work the brigade got 
the upper hand, and prevented the fire from spreading to the 
main building. 

A fire aleo occurred last week among some large packing cases 
at the works of Switchgear & Cowans, Ltd., Spring field Road, Salford. 
It was quickly extinguished, the damage being very slight. 
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No. 1,963. 


THE SCIENTIFIC ORGANISATION OF 
SCIENCE. 


WE have recently drawn attention to the imperative neces- 
sity of making use of all our resources to prosecute the war 
to a succeasful conclusion, and consequently the importance 
of utilising the intellectual reserves at our disposal; we 
urged the Government to take immediate steps to this end, 
and cordially welcomed the sympathetic attitude of the late 
President of the Board of Education towards the deputa- 
tion of scientific men which he received shortly before he 
left office. Mr. Pease in the House of Commons outlined a 
scheme for carrying out the policy of enlisting the services 
of our scientists, and his successor declared his intention of 
putting it in force. All that was weeks ago—and yet no 
apparent progress has been made towards the fulfilment of 
the promises that were made, and in the meantime men 
are enlisting in the ranks who ought to be entrusted with 
leading posts in the scientific branches of our organisation, 
whilst others who cannot adopt that course are standing 
idle when they would gladly throw themselves heart and 
soul into the battle of the laboratory and workshop. 

It is true that Mr. Lloyd George, in answer to a ques- 
tion in the House of Commons, recently stated that he was 
in communication with the War Office on the subject of 
employing scientific advice, and still more recently the 
Council of the Chemical Society, apparently despairing of 
Government action, has constituted itself a consultative 
body to consider and utilise suggestions that may be com- 
municated to it by members of the Society, and others ; 
and on Monday it was announced that Lord Fisher had 
been appointed chairman of a new “ Inventions Board,” to 
assist the Admiralty in co-ordinating and encouraging 
scientific effort in relation to the Navy. But these spora- 
dic attempts to meet our urgent requirements are mere 
nibbles at the greater problem, and are entirely lacking in 
evidence of any definite and matured policy on the part of 
the nation. The formation of an Inventions Board 
—when it takes place, for the personnel is not yet 
organised, if, indeed, it has been chosen—is certainly 
commendable, but why should its operations be con- 
fined to naval matters? There is plenty to be done in 
connection with the Army, the aerial services, the com- 
missariat, the medical service, and surely it would be 
preferable to co-ordinate all these branches by forming one 
advisory body with subdivisions, to avoid overlapping and 
waste of labour. That Lord -Fisher, with his vast experi- 
ence in naval engineering and architecture, will make an 
efficient chairman to the Board can hardly be doubted ; 
yet we would have preferred to see a younger man 
appointed to this post, for the older a man is the more 
conservative are his tendencies, and it needs a young man 
with the gift of imagination in full vigour to grasp and 
visualise the possibilities of an apparently crude and imprac- 
ticable idea. We saw this in the case of Mr. Marconi, for 
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example, who alone gathered together the threads which 
had been spun by his elders and, endowed with splendid 
imagination, wove them into the design which has become 
one of the landmarks of history. P 

As for Mr. George’s movement, he spoke three weeks ago, 
and we have heard no more of the matter; and Mr. 
Henderson shows no sign of fulfilling his intention to carry 
out Mr. Pease's scheme. But not only inventions need 
consideration—there is abundant scope for scientific work 
in many other ways; methods which are in vogue may be 
faulty or detrimental and need correction: materials in use 
may be inferior to others that our scientists can indicate; 
‘substitutes may be required for substances that are scarce, 
new ways of preserving food and ministering to the comfort 
of our sailors and soldiers can be devised, and even the 
psychologist will find useful occupation for his knowledge 
in the trenches, and on board ship. We have the men, able 
and willing to devote their ability to the nation’s service ; 
why, in the name of all that is mysterious, do we not 
instantly avail ourselves of these invaluable resources, as the 
Germans have done from the beginning, and as our French 
and Belgian Allies have already done? Those who scan 
the pages of our French contemporaries will find that for 
the preparation of foods special processes and machines have 
been developed ; similar attention has been given to the 
soldiers’ clothing, and in many other ways advantage has 
been taken of the knowledge ready to hand, but in our case 
unutilised. Why do we wait? : 

We note that on June 19th, Mr. F. Creedy, a well-known 
electrical engineer, in the Times proposed that a voluntary 
organisation should be formed to do the. work, in the 
absence of Government action; the Chemical Society has 
already taken steps in that direction, and on June 21st 
Prof. Armstrong called upon the Royal Society to organise 
itself for the service of the State or forfeit its claim to the 
peerage of science. All such efforts are laudable, but, as 
we have said, sporadic and unorganised—in fact, unscien- 
tific ; what we want is the scientific organisation of science 
to aid us in the war, and we want it now. 


n 


THe National Registration Bill passed 

its second reading in the House of 
Commons on Tuesday. The opposition, 
both numerically and in respect of forceful argument, was, 
like the alleged German air raid on Landguard Fort, “ hardly 
worth notice.” We need not waste space in condemning 
such obstructive and anti-national efforts—the nation may 
be trusted to recognise its friends. In our opinion national 
registration is one of the imperative necessities arising out 
of our present national emergency, and if it is inquisitorial 
it is no more so than the periodical census and the National 
Insurance Act. In place of the private inquisitorial attentions 
of ladies and others, it will afford every man and woman an 
opportunity for self-examination, and will enable them 
conscientiously, we hope, to decide whether they are or are 
not aiding their country in her hour of need. That will be 
something gained. Not less important, however, is it that 
at such a time the nation should have at command com- 
plete information, from which it may be possible accu- 
rately to judge the extent and character of our available 
resources. Further, it may enable us to avail ourselves 
with greater efficiency and facility of particular classes of 
labour, knowledge and experience, and to prevent further 
enlistment for the Forces of men who ought to be in the 
factory or the colliery, or keeping the trade wheels turning. 
Lord Kitchener is stated to hold that Mr. Long’s Bill will 
enable him to avoid taking men who ought not to be taken. 


The National 
Register. 


At present without such a Bill we are getting mechanics 
back from the training camp, and in some cases from 
the trenches, but the Registration Bill will give us 
organisation which will prevent future enlistment of men 
in the wrong armies. Mr. Long says that the Bill 
is essential if we are to organise the nation as it 
ought to be organised. It will enable us to effect the 
mobilisation of necessary forces with a measure of dis- 
crimination suited to our present needs. Mr. Long asserts 
that while supporting those splendid fellows who are fight- 
ing heroically on sea or on land, it is no less our duty to 
see that everything possible is done to support our 
agriculture and our trade generally, and certainly our 
export trade, which means so much to the income of the 
nation. With reference to these trade matters, he is 
constantly being asked : “ Can yon find me so many men? 
J can employ them if I can get them.” Aleo: Do you 
think I am justified in carrying on my own industry? I 
do not know that it can properly be described as connected 
with the war.” When the machinery contemplated by this 
Bill has been got to work it will be possible more satis- 
factorily to answer such questions. Manufacturers and 
workers, too, will then be able to see their way more clearly 
than they can do now. 

Electrical men do not need to be reminded of the com- 
pleteness and efficiency of the German system of 
organisation—some of them have been surprised in peace- 
time at the method of some of the bigger companies who 
have pigeon-holed all the particulars they could secure of 
Britishers whom they considered good men technically 
or industrially, and likely at some time or other to be 
useful to them. : 

Events have proved that we have been sadly lacking 
in respect of national organisation in the past. We 
believe that the present Bill will be welcomed by the 
vast majority of the people because it enables us to do some- 
thing tangible toward remedying that defect. 


To those who have burnt the midnight 
filament in attempts to provide ways and 
means for supplying the British workman 
with electricity for lighting purposes, and have, moreover, 
satisfied themselves that it can be done, we commend the 
following :— | 

In October last, the Finchley Council decided to adopt 
electricity for lighting the whole of the workmen’s dwell- 
ings on an estate, and lately, in order to obtain some idea 
as to the cost of supply, tenders were invited for the instal- 
lation work on the first 100 houses. 

Of 29 tenders received the lowest, that of a local firm, 
was for £686 or £720, for w. or s.d. tubing, and in 
addition the electricity department’s service charge would 
be £19. This is equivalent to from £7 to £7 10s. per 
house, entailing, for a 15 years’ loan, annual repayments of 
about 18s. per house. So much for electricity: on the 
other side we have the local gas company offering to lay 
the connections and carcass all the first 100 houses free of 
charge in the event of the Council deciding to install gas 
there, but with the condition that if the Council supplies 
electricity to any of these dwellings within 5 years, it shall 
pay the gas company 10s. for each house so lighted. 

Naturally, the responsible Committee decided in favour 
of gas, while our last information goes to show that the 
Council was “considering” the report in camera. Some 
thougbts will not bear publication. 


Electricity 
Outclassed. 


” 
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THE lead market has been very mach 
under the influence of speculation, and the 
sharp reaction which followed the upward 
movement to £30 a ton for September deliveries about the 
middle of last month was succeeded by a substantial down- 
ward movement, which carried prices to about £24. The 
market has been undoubtedly controlled by mere specu- 


The Lead 
Position. 
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lation, and in America at all events, determined efforts have 
been made to drive up prices in much the same way as that 
witnessed in connection with spelter. The manipulators, 
however, have a less easy task before them in attempting 
to deal in this way with lead than they had with spelter, 
for the entire basis of their manipulation of the latter metal 
rested upon the fact that Germany and Belgium between 
them were responsible for fully 50 per cent. of the world’s 
production. This naturally laid bare almost unlimited 
possibilities for market manipulation, particularly in view of 
the fact that spelter would be required in enormous 
quantities for the production of war munitions. With lead, 
however, the position is vastly different, Germany and 
Belgium between them contributing less than one-fifth of 
the world’s production. Great Britain can draw about 
120,000 tons from Australia, if needs be, while the Spanish 
production exceeds 200,000 tons a year, and that of the 
United States will this year exceed half a million tons. 
These considerations must be taken into the clearest calcu- 
lation when attempting to rig the lead market, but may not 
have much effect upon the Teutonic-American interests, 
backed with unlimited capital and engaged across the 
Atlantic in making things as hot as possible for the Entente 
Powers. 

The suspicions entertained regarding the bona fides of 
the last big upward movement have proved themselves 
abundantly justified by the subsequent course of events. 
Considerable suspicions were aroused in high quarters by 
the persistence of the demand met with for lead in the open 
market, buying being of the most vigorous character, and orders 
being carried out with a freedom which gave rise to the 
belief that the price paid was really a secondary considera- 
tion. It is no wonder that, under these circumstances, 
suspicions should have been engendered in high quarters, 
and the announcement which was made at the close of 
last week that the Government had decided to prohibit all 
exports of lead, therefore created little surprise in some of 
the best informed quarters. 

It must not be forgotten, however, that a complete 
embargo upon shipments from this country would inevitably 

ve a source of considerable embarrassment to our Allies, 
Rasia and France, and it is inconceivable that this could 
form any of the British policy at this juncture. It is 
probable, therefore, that no hindrances will be placed in the 
way of really legitimate dealings with the countries named, 
both of which are forced to supply a considerable portion of 
their needs from the London market, and it is regarded as 
pretty well assured, therefore, that under due safeguards 
shipments will be permitted 

At the time, the London market stands well 
below the level of New York. The latter market has been 
greatly influenced by gambling operations, and it is probable, 
therefore, that the prices ruling across the Atlantic repre- 
sent a sentimental rather than an intrinsic value. Any 
operation initiated with the intention of cornering the 
market would have in all probability to be started in 
America, since the regulations on this side have 
dashed the hopes of the bull party. The greatly increased 
and still increasing output in North America is bound 
sooner or later to tell upon the situation, and there is plenty 
of lead in sight in Europe. 


ELSEWHERE in this issne we give in- 


Electrical teresting tables showing the values of 
atring tue electrical imports into the United King- 
War. dom since the outbreak of war. The 


figures for the corresponding months of 
the previous year arealso given. Little comment is needed ; 
the figures speak eloquently for themselves, and will enable 
the reader to see at a glance the changes that have been 
taking place. The most noteworthy feature is the big 
increase in our purchases of electrical requirements from the 
United States, whose total for the period is in the neigh- 
bourhood of that for the business previously done with 
Germany. The imports from Holland and Spain are quad- 
rupled in value; those from Switzerland are more than 
doubled; while those from Italy and Canada also show very 
considerable rises. | ; 


OUR FUTURE. 


Each succeeding month the unenviable record of our 
enemies grows worse, and the judgment of the civilised 
world in condemnation takes more definite shape until 
there seems to be not the slightest room for doubt as 
to what the ultimate issue must be if following genera- 
tions are to be permitted to enjoy what we have latterly 
looked upon as the common heritage—the right to live in 
freedom. We may not be able to see very far ahead just 
now, but it is unthinkable that there can be permitted to 
remaig any Kultured Force to dominate Europe; in the 
end the policy of frightfulness and terror must bring about its 
own undoing. Itis that policy that has arrayed such a com- 
bination of nations in one common cause against the 
Central Empires, and apart altogether from the financial 
weakness that seems to be inevitable for those Empires for 
many years to come, there can be nothing short of dethrone- 
ment of Emperors and Sultan and the absolute crushing of 
those who with them have in less than a year mangled the 
life of practically the whole of Europe beyond recognition. 
That we are a long way from securing that absolute victory 
which is essential, if such is to be the issue, we all recognise. 
The Forces which stand for Freedom are, however, now fully 
awake, and are daily strengthening their resources; we 
shall do well to ignore all talk of peace suggestions and con- 
sider anything in the nature of a sudden collapse of the 
enemy as quite out of the question. There can be no 
collapse on the side of the Allies—we have got to see the 
thing throngh or we are lost. 

Assuming that in the foregoing we have correctly stated 
the position, what bearing has our observation upon the 
future of industry? We, of course, admit that we tread on 
very uncertain ground, and that there is little light to guide 
us; pages of speculative writing might be indulged in 
with the aid of a little imagination, but such an effort would 
be wasted. Yet there are some things which seem to stand 
out so clearly that we do well to take a note of them even 
at this early date. First, we must recognise that though 
enemy connections with the outer world are nearly all cut 
off, German manufacturing ability and German population, 
save for war depletions, remain. The financial fabric of 
the German Empire may collapse when defeat comes, with, 
as some predict, such a shock as the world has never 
before heard, and the people may be crippled. The 
nation’s goodwill a most of the world may be 
gone. Her reputation for barbarism may render her an 
outcast among the nations of the earth. But she will still 
have intact many vast industrial works and organisations 
which, so far as we can tell at present, will have to 
be reckoned with. We sometimes positively assert that 
British money must not in future be employed to keep 
German factories going, and if we were able to secure that 
that determined war-time resolution should be carried 
into effect as a definite imperial policy throughout these 
islands and in our Colonies, we should be able to handle the 
business because we have a sufficient manufacturing capacity 
therefor. But, much as we may desire it, the indications 
are not as favourable as they might be that such a prin- 
ciple would be unanimously adhered to after a short time 
—even in the midst of this terrible war are there -not 
dissentients ?— and apart from that consideration, when we 
have put the sword into its sheath and have resumed 
operations more congenial than shell-making, and are 
making up the arrears that Treasury restrictions have rightly 
imposed upon us, shall we be able to tackle the business 
that will be offered us by our present Allies? It seems to 
us to come down to this: the world has and will have 
great need for electrical and engineering requirements. We 
cannot expect to meet these requirements from the British 
Isles as our manufacturing facilities and organisation stand 
at present. The Colonies want us to do so. Our Allies want 
us to do so. Are we prepared or preparing to undertake the 
task? Is it possible to do so to any particular extent under 
the prevailing conditions ? These questions, and others akin 
to them, must occur to us as we stand at this moment faced 
with the unquestionable fact that Germany’s industrial 
strength is immense, and her organisation both scientific 
and complete. Mr. Lloyd George's speeches about muni- 
tions and the needs of the Allies in respect thereof have 
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shown that the Government has now a full appreciation of 
the manufacturing resources of German engineering and 
allied works and industries. It is the whole force of these 
industries that is being hurled east, west, and south, against 
her enemies. This circumstance alone has revealed the 
manufacturing deficiency of these islands. We have 
magnificent works in many of the country doing 
splendid business all over the world, but some of our 
engineers have long been impressed with the huge works 
idea, and the vast scale on which some Continental and 
American electrical organisations have been conducted has 

uced advocates of the huge works policy for ourselves 
in order that we may manufacture at more competitive 
prices. We are trying to meet a large part of our 
Allies’ war requirements as well as our own, to conduct 
an essential home and export business, and are putting 
down new works in various parts of the country. We 
are even making plans for utilising in some way every 
available piece of suitable factory accommodation in gas and 
electrical and other works in the metropolitan area. Scattered 
and extravagant operations, it is true, but seemingly 
necessary to help.us to accumulate that vast reserve of 
shells, &c., that our fighting men must have. 

Is it to be anticipated that when we come to settle down 
to manufacturing the electrical requirements of peace for 
ourselves and our friends, our capacity, even taking into 
account all the new factories that. we are now equipping, 
will be sufficient, or so organised that we shall be able to 
meet those needs, and meet them at competitive prices ? 
In all probability there will be no works deficiency in 
Germany and Austria, unless establishments there meet 
the same fate as has broken up those in Belgium and 
Northern France. As we have already stated, Belgium 
shrinks back aghast at the very thought that if nobody else 
can supply her needs, she may be driven into the arms of 
her worst enemies for re-establishing her industries and 
rebuilding her cities and towns. Russia, too, on sentimental 
grounds, will be equally averse to resuming the old trading 
relations. Italy, as criticisms recently received from that 
country go to prove, is fearful of German industrial 
domination, and her traders suggest that we had better drop 
altogether our talk about capturing German trade in Italy 
unless we are going to do something more than talk. Yet 
it will be the manufacturing capacity that will go far 
to settle these questions when markets reopen. We should 
like to see a statement showing the actual manufacturing 
capacity of the British electrical and engineering industries, 
prepared by reliable authorities, placed side by side with 
the probable requirements of all these lands of our Allies. 
No doubt manufacturers will feel that there is reason for 
satisfaction if they can be assured that the after-the-war 
business of the United Kingdom will be sufficient to fully 
and profitably occupy existing works accommodation. 
British and Colonial requirements alone, if they are on 
only the same scale as in pre-war days, will mean a 
greatly increased demand if all are executed here; India 
will continue to give us the great bulk of her electrical 
business, no doubt; there will be large neutral markets more 
or less open to us; and at home we shall have to make up 
arrears of work which will have accumulated owing to the 
Government embargo on issues of new capital. Where, then, 
shall we be placed in respect to the question of manufacturing 
capacity ? For the time being America has an excellent 
opportunity, and is rightly availing herself of it to the full 
extent of her ability restricted as even that is by the mana- 
facture of munitions of war. Probably the States, as well 
as Sweden and Switzerland, will continue for some years 
after the war to fill a more important rôle in supplying 
those who cannot be served from England and will not be 
served from Central Europe. But the fact will still remain 
that Germany’s electrical and engineering manufacturing 
capacity and organisation will not be taken away so long as 
she has several scores of millions of population from which 
to draw the necessary workers. Germany and Austria 
have been losing millions of men by death and disablement ; 
large numbers have been withdrawn from skilled trades 
such as our own. France has been losing heavily in the 
same way, though probably by nature of the country and 
her occupations the loss to engineering skilled labour has 
not been in anything like the same proportion to her total 


losses. In this country we have been losing on a much 
smaller scale because the bulk of our men are still in 
training, and our loss of engineering workers may be 
reduced somewhat by calling back those whom we need 
now for the manufacture of munitions, and whom we shall 
need in the days to come in connection with our industries. 
The ability to meet future requirements in all the markets 
in which we are interested must be affected in a consider- 
able measure by this skilled labour question. But the 
killing off of skilled labour, assuming that Germany is 
suffering in this connection worse than any of those with 
whom she is at war, will not kill off her factories, their 
effective systems of organisation, their technical educational 
and other training facilities for the younger generation. 
Defeat may bring the financial crisis, which will hinder the 
immediate renewal of her world-wide commercial efforts, 
and in other ways, which one can only conjecture, her plans 
for meting out complete commercial defeat of her rivals may 
go wrong. But it would be unwise to pretend that the 
excess manufacturing ability, the existence of a vast 
industrial people, and the necessity for those people 
accepting very low wages, will not have to be 
reckoned with. Their opportunity will come just as soon 
as it is proved to the satisfaction of possible buyers in 
present enemy lands that friendly and neutral nations are 
unequal to meeting their needs at satisfactory prices. We 
may be assured that Germany will be prepared to go such 
lengths as never before in underselling her foreign com- 
petitors ; she will resort to all sorte of devices in order to 
sell her goods so disguised that they shall be considered 
British—there is evidence of this already. Where then do 
we stand to-day as an electrical manufacturing people in 
regard to preparations for the future? Are we to rest con- 
tented with e truism that the state of trade after the war 
will be largely controlled by economic conditions? Can we 
make no plans—even on paper—for preparing for those days 
so that we may be able to stand up against the poisonous 
gases of German commercial machination backed up by 
industrial organisation and manufacturing efficiency? Russin 
is short of munitions—why? She was not in days before 
the war an engineering nation, and she depended too largely 
upon Germany for her requirements. England has been 
short of munitions—why ? We may have the full answer 
in due course, but may now at least ask: Should we have 
had to go about London finding every spare piece of avail- 
able factory accommodation if, instead of buying so much 
machinery and apparatus, &c., from Germany, and thereby 
strengthening her engineering ability, we had added to 
our own factories and met our own requirements? 

The British nation is organising iteelf at last for securing 
victory in the war. Necessity has driven us to it, and we 
shall win, but at a later date and with a far greater loss of 
life than if our organisation had been different. What about 
the organisation of our electrical industry ? We believe that 
it has improved in recent years, but have we no advisers who 
can tell us what should be in course of preparation in these 
days in the industry itself, in readiness for the time when 
Germany is freed from the pressure of the British Navy, and 
is able to export again? Or are we to be contented with 
just a little more British and Colonial preference for British 
manufactures and a few additional orders from our present 
Allies? It would go far to guide us in our discussions of 
German trade one if we could tell just what our 
capacity was, and what the world was likely to require from 
us. It is to be assumed that by increasing our capacity, 
and, perhaps, by certain processes of reorganisation, we 
could produce some lines competitively that we have not so 
produced recently, We have quoted in our pages at 
different times the remarkable output figures of the—to us— 
colossal electrical works of Berlin and of the States, and 
bigger works in this country might be justified if we 
were assured of the necessary skilled labour without 
extravagant demands for its compensation ; but these are 
questions which have to be settled by manufacturers of 
broad view and financiers of wide knowledge and large 
resources. We trust that we have such men amongst us 
who are weighing up these important questions and their 
possible effect upon the future of British electrical industry. 
All of us desire that that industry in the days that are to 
come shall be free from the defects which have given rise to 
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so much controversy in the past. Unless we are prepared 
to take some measures appropriate to so great an occasion, 
can we expect that that desired state of things will follow 
through our receiving the crumbs that fall from the rich 
man’s table, while Berlin again takes a large part of 
the loaf ? 

As we have referred above to the necessity for the guidance 
that comes from big men and from experienced experts we 
may be permitted to bring these notes to a conclusion by 
divulging a conversation that we had with a most estimable 
German gentleman of wide experience several years ago. 
Mr. J. Stöttner, who, we believe, built up the great business 
of the Electrical Oo., Ltd., in these islands from the very 
smallest beginnings, and was responsible for the placing of 
millions of pounds’ worth of contracts with the Allgemeine 
Electricitäts Gesellschaft, in Berlin, was discussing with us 
shortly before his death the position of the electrical 
industry in this country. That matter was just then, as it 
had periodically been, one of the main themes of conversa- 
tion among electrical men in London and in industrial 
districts, and was being much written abeut in the 
Press. Mr. Stöttner was no longer the representative of 
the concern to which for years he had devoted himself 
heart and soul. He appeared to speak with all 
sincerity, and what he said carried conviction. He 
deprecated our scattered and entangled manufacturing 
operations ; decried the habit of attempting to manufacture 
“everything electrical” in a comparatively small factory ; 
advocated the closing or else the complete reorganisation of 
many of our small factories which he considered could not 
hope to manufacture competitively when they devoted 
themselves to scores and hundreds of more or less dissimilar 
productions ; he would, by a process of arrangement between 
different firms or companies, concentrate the manufacture 
of particular lines of machinery or apparatus in specialised 
factories ran on a large scale, in several selected districts — 
motors here, switchgear there, engines and turbines somewhere 
else, and so on. This, in brief, was the course advocated by 
Mr. Stöttner, who knew the reasons for German success in 
Germany, and for his own success as a competitor here. 
He positively affirmed that if Britain, as an electrical 
manufacturing country, was ever to stand up effectively 
against Germany there was no other way in which it was to 
be brought about. We give his views for what they are 
worth. They were confidential, and were those.of a 
German—though a highly respected one amongst us—and 
we do not think that at this important juncture of our 
national history we do wrong in quoting them. Since that 
date we have witnessed the carrying out of the idea on a 
small scale in connection with some sections of the industry 
in Eagland, and it has been our privilege to visit works 
whose owners have had reason for feeling gratified with the 
mea ure of success which had attended their efforts at more 
or less strict specialisation. At times the best concerted 
schemes “ gang aft a-gley,” and the many interests requiring 
reconciliation, and needing to be called upon to make 
sacrifices and effect compromises, make Mr. Stöttner's pro- 
position one of great complexity and difficulty, but we do 
not consider that any time spent considering such questions 
can be wasted in view of the vast changes that lie ahead 
internationally. 

We are not afraid of future German competition—far 
from it, but we should like to see British electrical industry 
availing itself of the present opportunity to the fall. 

The future is hidden ; there may be surprises; we have 
a long way yet to go before we celebrate the defeat of the 
forces which have brok n the heart of Europe. Oar calcu- 
lations may be upset, but we do well to make them. 


Arranging Nails by Magnetism.—A machine for 
nails parallel to one another has been described in the 
Iron Age. The nails are fed into a shaking hopper, in loads of 


about half a ton, which delivers them into a spout of which the 


two lateral walls form the poles of an electromagnet. The nails 
are thus brought into order with their length parallel to the 
magnetic field, and are pushed by a lever intoa reoeiver, the same 
action cutting off the excitation of the magnet. The machine is 
driven by a motor of -E. p., which keeps the hopper in vibration. 
The magnet consumes only half a kilowatt-hour per day 


SHEATHED-WIRE HEATING UNITS.’ 


By C. P. RANDOLPH. 


THE ordinary construction of heating units utilises a metal 
or alloy resister, with mica, glass enamel, porcelain, moulded 
componnd, or air as electrical insulation. A large number 


of the so-called electrical insulators become fairly good con- 


ductors at the temperatures reached by heating units, so 
that the field of available materials is narrow. 

The general equation expressing the variation of elec- 
trical resistivity with temperature is log RB = a/@ + b, 
where R = electrical resistivity, 0 = absolute tempera- 
ture, and a and ö are constants, depending on the material. 


_ SECTION A-A 
ZNLARGED 


FIG. 1,—SHEATHED WIRE. | 


SECTION 8-8 


Sach materials as mica, porcelain, the silicates, lime, mag- 
nesia, &c., follow this equation closely between 0° C. and 
800° C. 

The General Electric Co., U.S. A., has developed in the 
last few years an entirely new method of constructing elec- 
tric heating units. Fig. 1 shows the construction and 
dimensions of a typical unit. The core, or electrical resister, 


Fig. 2.—Caoss-SECTION OF SHEATHED-WIRE TERMINAL, 


is made of a metal or alloy, chosen according to the resis- 
tivity desired. Air cannot penetrate the walls of the sheath- 
ing, so the ease of oxidation of the core is not important. 


Fig. 3.—OPEN-COIL SHEATHED-WIBE HEATING UNIT. 


The operating temperature of the core may be 800° to 
1.000 C. The insulation is a heat-resisting material, so 
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tightly packed that it is as hard as ordinary moulded com- 
pounds. The sheath may be steel, copper, or other metal 
or alloy, depending on the properties desired. The sheathed 
wire is enlarged at the ends or terminals so that the core is 
cool where it enters the air, although, as mentioned above, 
the temperature may be 1,000° C. over the small section. 
Fig. 2 is from a photograph of a section of a terminal. In 
the small cross-sections (see A A, fig. 1) the core may be 
0 006 in. diameter, or larger. It is evident that the dimen- 
sions of the sheathed wire can be varied to suit the require- 
ments of each heating unit. For example, a length of wire 
for a large boiler may have a terminal 1 in. outside diameter, 
the core where it enters the air may be 4 in. diameter ; the 
outside dimension on 4 4 (fig. 1) may be 4 in.; and the 
total length 15 ft. Or, a unit for a large japan or bake 
oven may have a terminal § in. outside diameter, the core 
in the terminal may be fe in. diameter, the outside dimen- 
sion on A A y in. and the length 25 ft., and so on. 


Fig. 4. SECTION OF CasT-IN HoT-PLATE, SHOWING SHEATHED 
WIRE EMBEDDED IN THE CASTING. 


The piece of sheathed wire is formed into any required 
shape. Fig. 3 shows an open coil” unit. In this type 
the coils are directly exposed to the air, and this is the 
correct design for heating ovens, &c., where it is important 
that most of the heat be transmitted from the unit by 
convection or air circulation. When the operating tem- 
perature of the steel ahesth is above 400° C., the unit and 
frame are “ calorised’’* to prevent oxidation. Except at 
the terminals there are no porcelains, mica pieces, or other 
insulators to be easily broken, as the sheathed wire can be 
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Fias. 5 AND 6.—PARTS OF EARLY TYPES OF HoT-PLATE. 


supported directly on metal. The construction is just as 
rugged.and simple as though the electrical resister did not 
have to be insulated. 

Fig. 4 shows in cross-section another method of applying 
the sheathed wire in heating unit construction. A hot-plate 
is made by pouring molten cast-iron directly around a coil 
of sheathed wire. As a result, we have a hot-plate which is 
as strong and rugged as the old-time stove-lid; in fact, it 
is even more rugged, as the casting is reinforced with the 
wire; it does not warp or crack. 

Figs. 5 and 6 show the number of parts used in con- 
structing early types of 84-in. diameter hot-plates. Com- 
pare these with fig. 7, showing a cast-in hot-plate. 

The advantages of sheathed-wire heating units over other 
constructions may be summarised as follows :—(1) No 


This process consists in forming a coating of aluminium steel 
alloy on the surface of the sheath. 


fragile porcelain or mica is required to insulate the hot 
resister from ground. This allows a simple, rugged con- 
struction with minimum number of parts. (2) The open- 
coil unit is insulated and the operator cannot get a shock. 
(3) The resister cannot be displaced and thus grounded, 


FIG. 7,.—SHEATHED-WIRE HoT-PLATE, 


&c. (4) The core temperature is definite, depending only 


on the thermal resistance of the electrical insulation in the 
wire and on the temperature of the sheath. Therefore the 
design of sheathed-wire heating units is based on scientific 
calculations. This is not possible with other types of unite. 


NEW RUSSIAN CUSTOMS TARIFF. 


(Continued from page 6.) 

Poud = 40 funts = 36 lb. 

* Imported by sea. f Imported over European land frontier, 

Manufactures of copper, of copper alloys, 
or of other metals or metal alloys,;— 

2. Articles not ornamented in relief, 

nor engraved, and stamped 


artioles, even though in combina- Old rate. New rate. 
tion with wood, iron, tin-plate, Roubles. Roubles. 
leather, or other common 
materials :— Per poud. Per poud. 
(a) Weighing over 6 funts each ... 8°00 9°90* 
l 11°88t 
(b) Weighing 5 funts or less each 9°00 15°07° 
18°08#t 
3. Articles ornamented in relief or i 
engraved (except stamped articles), 
finished or unfinished, and whether 
put together or in parts ; also 
ornaments, caryatides, medallions, 
busta, statues des aes ... 21:00 27˙83* 
33398 7 
4. The articles enumerated in sub- 
divisions (2) and (3) of the 
present No.; . not 
specially mention of non- 
precious metal — when gilt, 
silvered, or in combination with 
other costly materials, except the 
articles which fall under fancy 
and toilet articles, 
(a) Weighing more than 1 funt 
each ; also(irrespective of weight) 
gilt or silvered metal in sheets or 
wire (except those falling under 
No. 148), or in the form of Perfunt. Per funt. 
powder eee aes a) . 110 1˙31* 
1.45 87 
(b) Weighing 1 funt each or less ... 2 20 2˙42 
2˙903 f 


Nork.— In determining the duty on articles imported in separate 
parts (i. e., taken to pieces) the duty is calculated according to 
the weight of each of the parts taken separately. 

Wire :— 

1. Of iron or steel :— 
(a) Of a width or diameter of from Per pond. Per pond. 
64mm, down to 1 mm. inclusive 1 80 1°98* 


2 37 
(b) Less than 1 mm. down to 0'5 i 
mm. inolusive in thickness .. 2°80 2°58° 
8'03zt 
(o) Leas than 0'5 mm. down to 
0°3 mm. in thickness inclusive... 3°30 { 3°63* 
4°85 
(d) Less than 0'3 mm. in thickness 4°70 { 2174 
6207. 


3. Of oopper or alloys or ot any 
of the 3 metal alloys 
specified in No, 143 :— 
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Old rate. 

` Roubles. Boubles, 

(a) Of a width or diameter from Per poud. Per poud. 
13°5 mm. down to 0'5 mm., in- 


alusivo woe ve 7°85 8'084” 
9°704T 

(>) Less than 0'5 mm. down to 
0˙2 mm. inclusive... ee eee 10°35 11˙383* 
13 6657 
(c) Less than 0'2 mm. in thickness... 11°85 13°084* 
15°644+ 


Nors.—All wire coated with tin, zinc or other common metal 
pays 50 per cent. additional to the duty fer which it is liable, 
according to the category under which it falls in the classification 
adopted in the present No. 

Wire manufactures :— 
1. Of iron and steel :— 
(a) Of all kinds, not specially men- Per poud. Per poud. 


eee eee eee 6°00 6 
7'924 
(e) Tron and steel wire (even though 
coated with tin or zinc) covered 
with textile materials or gutta- 
wire cables and hawsers 
of iron or steel :— 
(a) Not containing wire of lesa than 
1 mm. in thickness SE es 5°60 6'16* 
7˙89 37 
(8) Containing wire of lesa than 
1 mm. in thickness 955 se 7°00 7°70" 
9247 
2. Of copper, of co alloys, or of 
similar metals or metal alloys :— 
(a) Of all kinds not specially men- 
tioned eee een coe wee 11°26 12°374* 
14°86f 


(3) Wire tissues prepared from wire 
having a diameter of :— 
(a) From 1 down to 0'2 mm. inclu- \ 
sive i 16°20 { 17°82" 
21˙3837 


eve eee ene eee eee 


(8) Of a diameter of less than 
0°2 mm 


0 eae oce 000 00 17°70 19°47* 
. 23'363T 
(e) Wire (even in the form of a bunch 
te- or cable) covered with textile 
materials, gutta-percha, caout- 
5 chouc, or other common materials, 
be the diameter of the separate wires 
— being :— 7 
(a) 0'2 mm. OF more., eee eee 16°30 17°82* 
21.3827 
(8) Less than 0°2 mm. ave 17°70 19°47 
233621 


Nore.—Metal wire of all kinds, and also all manufactures of 
metal wire, covered with silk, whether such silk be mixed with 
other textile substances or not, pay the respective duties specified 
in the present number increased by 50 per cent. 


: Per poud. Per poud. 
3. Electrical cables of all kinds =... 6°70 7˙87* 
8˙8427 


New rate. 


Nore —Under the old tariff metals and metal manufactures men- 
tioned paid duty under these numbers, even if they were coated by 
any process (by galvanising, by the application of a layer of molten 
metal, by p.ssing between rollers or in any other way) with 
common metals; provided that the superim coating did not 
exceed 25 per cent. of the total weight in the case of the metals 
and metal manufactures mentioned. In cases where the super- 
imposed coating of metal exceeded the limit of 25 per cent., the 
metals and manufactures enumerated paid the duties or surtaxes 
fixed by the tariff for the superimposed metals. 


| (Te be continued.) 


WAR ITEMS. 


British Insulated and Helsby Cables, Ltd.—An announce- 
ment has been issued by the secretary (Mr. S. Kerfoot) that 
the company is about to invest a large sum in the War Loan, 
but at present the directors do not propose to divulge the 
amount. At the present time the company is busily engaged 
on manufacturing power feeder cable, and some orders have 
been transferred to the United States. In view of the short- 
age of male labour due to the large number of men enlisting 
from the works, the company is, as far as practicable, intro- 
ducing female labour, and numbers of girls are being trained 
systematically for work on light machines. A new building 
which has recently been erected has been set apart for female 
labour, and light machines for the main works installed 
there. Although skilled workmen are difficult to obtain, 


‘a system of day and night shifts has been established with 


very satisfactory results. 


Openings in Italy.—We have received from the British 
Chamber of Commerce in Italy lists Nos. 20 and 21 of open- 
ings for British articles in Italian markets, from which we 
extract the following. Many of the firms inquiring formerly 
did business with German and Austrian houses and now seek 
British connections: 

No. 886.—Agent at Campobasso requires agencies for sundries for electric 
light installations.—C. L. A. ' 

No. 845.—Firm at Rome wish to represent manufacturer of industrial 
machinery, tools, ironmongery, brass-ware.—F. 

No. 874.—Engineer at Rome wishes to represent British firm supplying 
electro- mechanical machinery.—R.A.P. 

No. 880.—Firm at Turin seek agencies for sundries for motors cars, electric 
lamps and material.—T. B. B. ; 

No. 885.—Engineers at Genoa wish to take up, on commission, agencies 
for electrical material, and especially for steamers.—G.O.B. 

No. 894.—-Old-established firm at Genoa wish to take up agencies for oil, 
gas, and benzine motors, lubricants, oils, machine tools, machinery.—G.R.T. 

No. 908.—Engineer at Rome seeks agencies for Italy for electric machinery 
and machine tools.—R.A.R. 


Petrograd Electricity Works.—Having come to a decision 
on the purchase of the concessions of the electric lighting 
enterprises, the Petrograd authorities are inquiring into the 
methods of lighting adopted in other towns. With this 
object in view, inquiries have been addressed to all the large 
towns of America, Europe, and Australia. The Petrograd 
Council is desirous of profiting by the experience of other 
towns for the purpose of improving both its electric and gas 
lighting systems. . 


OUR ELECTRICAL IMPORTS DURING THE WAR PERIOD. 


1913-4. 

From Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apl. May. Totals. 
Russia, etc 212.034 416,019 £14,199 £13,404 £27,156 £18,943 £22,783 £16,021 £12,609 £21,992 £175,169 
Germany 122,562 133,908 148,409 134,883 146,858 133,110 159,634 181,521 159.821 167,730 488, 436 
Holland 1,123 2,28 2,322 6,218 2,799 1,742 1,211 4,475 1.170 1.089 24,477 
Belgium 20,685 20,394 15,232 13,185 26,968 15,732 15,671 21,028 12,002 15,476 176,373 
France 7,963 11,849 21,095 13,122 12,857 12,790 17,608 12,322 11,196 12,172 132,974 
Switzerland 3,379 3,669 6,596 5,111 9,685 6,440 4,296 7,892 2,394 6,542 56,005 
Italy or 3,201 4,591 3,771 13,862 7,015 4,934 4,367 5,538 7,362 4,306 58,947 
Austria . 2,029 1,848 2,548 3,383 1,956 1,121 1,518 1,761 1,437 1,636 19,237 
Spain 550 99 442 415 566 686 662 788 410 144 4,762 
U.S. A. 42,595 57,885 51,242 54,954 58,433 62.462 42,944 40,797 64,521 59,564 535,397 
Canada, etc. 180 151 360 400 550 215 250 416 283 227 3,032 

Total .. £216,901 £252,741 £266,216 £258,937 4294, 844 £258,175 £270,944 £292,559 £273,205 £290,875 42,674, 800 

191435. 

From Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apl. May. Totals. 

Russia, etc £4,337 47,429 £11,075 420,237 £9,532 £11,946 46,932 £16,881 £5,490 £13,382 £107,241 
any 24,953 — = — — — — — — — 24,953 
Holland 7,736 9,424 12,342 8,704 8,964 8,605 18,137 13,438 7,570 6,912 101,832 
Belgium i 3,755 18,700 4,398 495 0 88 — — — — 27,446 

nce 3,208 3,250 8,320 10,845 6,974 5,363 6.850 9.423 10.368 13.720 78,321 
Switzerland 1,030 3,574 9,542 7,064 13,016 7,503 6,479 28,787 9.274 36,539 117,808 
Italy 1,624 4,102 5,036 — 2,922 80 4,738 2,483 9,072 9,874 10,053 86,712 
Austria 665 — — = — — — — — — — 665 
Spain 52 1,213 684 2,180 2,26 1,995 4,351 867 3,584 3,85 21,040 
U.S.A. eas 39,426 63,441 116,482 148,757 163,867 198,596 171,690 129,381 184.202 184,319 1,400, 167 
Canada, ete. ... 245 41 552 365 19,868 293 582 9 3 ’ 

Total £87,081 £111,174 £168,431 £201,569 £261,303 £239,127 £217,510 £203,759 £230,752 £268,838 #£1,989,494 
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Electricity Workers and War Badges.—In the House of 
Commons on Friday, Mr. Touche asked the Under-Secretary 
of State for War whether he was aware that the manager of 
the Heston and Isleworth Electricity Works, in response to 
an application for war badges for certain skilled employés 
on his staff, made on June 4th, and containing names of 
firms engaged on Government work to which power was 
being supplied by his works, was informed that the issue of 
official badges could not be authorised on the ground that 
no power was being supplied to any factory manufacturing 
munitions of war; that his application was made as the 
result of a communication from the War Office to the Secre- 
tary of the Associated Municipal Electrical Engineers 
(Greater London), of which association he was a member, in 
which it was stated that a system had been instituted by 
which badges for skilled employés of suitable age, and 
willing to enlist if called upon to do so, could be obtained 
on application to the War Office; and that the application of 
this system was suggested by the military authorities to the 
Associated Municipal Electrical Engineers (Greater London) 
as a means of retaining their skilled employés? Was he 
aware that the attitude of the War Office towards applica- 
tions for badges did not seem in accord with the official 
statement to the effect that several electrical companies had 
been offered such badges for issue to men of recruitable age 
who would be willing to enlist in the event of an emergenc 
would he say why there was an inequality of treatment in 
regard to the issue of badges to skilled employés of elec- 
trical services; and, if it represented a change of attitude, 
would he consider the advisability of its modification, with 
a view to granting badges to skilled emplovés of the Heston 
and Isleworth Seely Works and to the employés of 
other companies similarly situated? Mr. H. W. Forster: 
There has, as yet, been no change in the procedure as re- 
gards the issue of badges to employés at electricity power 
stations. The position is as stated in the first part of the 
question of the hon. member, but the power stations must 


be supplying power for the manufacture of munitions of 
War. 


Another question was asked in the House of Commons on 


Monday. Mr. Touche asked why the issue of war badges 
to employés at electric power stations was limited to stations 
supplying power for the manufacture of munitions of war, 
and was refused to other power stations, although many of 
them were, supplying power to private firms engaged on 
Government work and, even when not doing so, had been 
asked by the military authorities to prevent skilled employés 
from enlisting, and so to preserve the efficiency of electric 
services? Was it now desired to preserve efficiency only in 
cases where the stations supplied power for the manufacture 
of munitions, or was it the wish of the Government to have 
all power stations sufficiently manned? Why did the mili- 
tary authorities ask them to retain their skilled men, while 
refusing to issue badges to make it easier for them to do so, 
even where the men were willing to give an undertaking to 
enlist if called upon? Was any change in this procedure 
contemplated ?—Mr. Forster, in reply, said he had nothing 
to add to the answer which he gave last week, except that 
under the new Munitions of War Act the making of regula- 
tions with regard to the issue of war badges to persons 
engaged on munitions or other war work had now been 
transferred to the Ministry of Munitions. 

Soottish Electrical Contractors and Munitions.—In the 
course of a circular on munitions of war, issued by the Edin- 
burgh Branch of the Electrical Contractors’ Association of 
Scotland to their employés, it is explained that, at a meeting 
of the Association it was unanimously agreed to endeavour 
to get representation on the Committee which will be en- 
trusted with the duty of carrving out the Government scheme 
in connection with munitions of war for Edinburgh district. 
If acceptable, the circular proceeds, we propose to offer 
to divide our own personal time between the conduct of our 
own business and any assistance we can give in furthering 
this work. Personally, we would like to have an expression 
of opinion from each individual employé in our employment 
if he would be agreeable to assist in this duty to our country. 
As a first proposal, we would suggest that, say, twelve hours 
a day be a working dav, half of which would be given to 
our own work and half to munitions of war; some spare 
time on Saturday and Sunday could also be devoted to this 
Work. In the event of the employé being willing to offer 
assistance through the firm he is asked to return a slip, 
which is annexed, duly signed, so that the Association can 
bring the matter before the proper authorities. There is, of 
course, nothing binding in this meantime. The slip is in the 
following terms:—‘I am willing to co-operate in such 
scheme of work as may be arranged for the electrical trade.“ 
The idea is that, if the authorities approye, the masters and 
men in the electrical trade may put in six hours’ work per 
day at munitions in three or four different shifts at a central 
workshop in Edinburgh. It is also thought to be desirable 
that arrangements should be made to furnish those who are 
willing to do munition work with work in the city. and so 
prevent them going to other centres. . 

Restricted Lighting Prosecutlon.— The Times reports 
that on July 2nd, at the Thames Police Court, Ernest A. 
Millbank, butcher, Commercial Road, E., was fined £20 for 
having a brilliant light in his shop, contrary to the provisions 
of the Lighting Order. It was stated that on the night of 
June 10th the defendant had a powerful electric light just 


inside his shop, which threw a sheet of light on the footway 
and a beam right across the roadway. In the shop were 
four other electric lights of the same power. 

Munition Volunteers.—It is announced that the total num- 
ber of war munition volunteers enrolled up to and including 
Sunday last was 67,650, and it is anticipated that, as only 
skilled men in employment in certain occupations were to be 
accepted, the great bulk of these will prove efficient. Mr. 
Lloyd war oe says that a certain proportion of them cannot 
be moved from their present occupations without detriment 
to the national interest. 

The Eastern Telegraph Co. and the War Loan.—It is re- 
ported that the Eastern Telegraph Co., entirely without 
charge, cabled the text of the War Loan terms throughout 
the world. and the result should be to secure a large volume 
of support. To have sent such a message privately would 
have cost an enormous sum of money. The company’s 
action was entirely voluntary. 

After the War Trade Policy.—Mr. Asquith stated in the 
House of Commons on Monday that he was not yet in a 
position to make any statement concerning the appointment 
of a committee to consider the question of promoting and 
safeguarding British trade in other countries after the war. 


LEGAL. 


Osram Lamp LITIGATION. 
(Continued from page 32.) 


Dr, PASSMORE was further cross-examined by Mr. TERRELL, 
The defendants’ filaments are made by grinding together metallic 
tungsten and what has been called a binding material? — Tes. 

You say that the binding material when it is destroyed by heat 
leaves a substantial quantity of carbon in the form of ooke?— Les. 

What is left behind is coke with the metal mixed up with it and 
held together by it! — Tes. 

That is the plaintiffs’ case Les. 

And you say we get it held together in both the plaintiffs’ process — 
and our process by means of occluding it in a mass of coke, Is that 
right? — Les, wrapped up, as it were. 

Our case is that the quantity of what has been called binding 
material that we use is so small that the residue of coke is not 
sufficient to bind the particles together. Do you appreciate that 7 
Yes. 

You deny it ?—Yes. 

The plaintiffs’ specification says that to get rid of the carbon, 
and at the same time not to convert your metal into oxide, you 
use a mixture of steam and hydrogen ?— Tes. 

You admit that the hydrogen defendants use is free from vapour 
at the time they use it ?—Yes, when it comes in at the top, before 
it reaches the filament. 

The cese for the plaintiffs is: This hydrogen, although it is per- 
feotly dry when it comes in, forms water vapour, and the water 
vapour acta in the way of the plaintiffs’ specification ?— Yes. 

Now let me put defendants’ case. Defendants say: We have got 
in our filament not free carbon, but carbide of tungsten, at the 
stage in which it is going to bə submitted to the ourrent of 
me tte 7— Tes. , 

hey say we have also got oxide of tungsten ?—Yes, 

And they say : What happens is this: when the carbide of tung- 
sten is made red-hot in contact with the oxide of tungsten, the 
reaction that takes place is that the carbon of the carbide combines. 
with the oxygen of the oxide and produces carbonic acid, or car- 
bonio oxide 7— Tes. 

Oarbonic acid, or carbonic oxide, is the result of both what the 
plaintiffs say happens and what the defendants say happens ?—Y es, 

But plaintiffs’ case is the formation of a vapour first and the 
vapour acting upon the carbon that way ’—Yes, 

Dafendants’ case is no formation of vapour, but the carbon 
acting upon the oxide directly and forming carbonic oxide /—Yee. 

Of course there are other larger issues as to whether, even if 
you are right on that, weare within the specification, but on the 


point we are now fighting that is the difference /—Yes, I under- 
stand. 


There is another process in which we use a vacuum instead of 
hydrogen ?—Yes. 

We aay in that vacuum the carbon of the carbide of tungsten or 
carbon, as it may be, combines direct with the oxide of tungsten 
and forms carbonio oxide or carbonio acid 7— Yee. ; 

You say No, there is this binding material which starts being 
destructively distilled ?—Y es. 

You say there is moisture given off, and that the moisture acte 
upon the carbon exactly as it did in the other case that I put to 
you /—Yes, but I do not ee flere the whole of the moisture comes 
from the destructive distillation. It is present in the tube, It 
probably comes from the wall of the tube. The tube is full of air 
which is laden with moisture. You pump the greater part of that 
air out and you pump the greater part of the moisture out, but 
you still leave some in. . 

But experimentally you do not prove that No. 

Then what we are fighting about at present is: (1) What is the 
real reaction that takes place in both the hydrogen-flowing furnace 
and the vacuum furnace ; and (2) if there is any water vapour, 
where does it come from, and what does it do 7— Yes. 


Ms MALTER: Dol understand that you suggest farther that binding material when Just and Hanaman published their speci- 
your beading material does not leave any carbon ? | fication in 1904. That idea was quite well known in connection 
Mz. TERRELL : No, T have not said that. All I have said is that with osmium filaments. Of the mixture of tungsten and binding 
there is sarbon, but it is in the form of carbide formed in the first material, Just and Hanaman said that filaments were to be formed 
furnace. “in the usual manner.” On that a question would also ; 

De. TASSMORE (proceeding) paid the invention in Just and defendants’ view, the usual manner in 1904 waa what was called 
s German specification 154,262 was the same as that by way of distinction the soft-paste process, & process by which a 
which was in the struck-out part of the plaintiffs’ specification. relatively small quantity of metal mixed with a relatively large 


being converted into carbonic acid or carbonic oxide or both ?—I that it was to the touch almost like metal, was squirted through a 
have never examined which it is, but carbonic oxide is what is die of less than ;}oth of an inch at a pressure of 20 tons to the 
given in the reaction. aq. inch was subsequent to 1904. Again, for the purpose of car- 
Jost and Hanaman says: The reaction that takes places in my ponising the filament, Just and Hanaman presoribed that electric 
specification is that the carbon takes the oxygen direct from the current should be passed through it. That was an essential 
tungsten compound ?—Y e. of the specification. In fact, the only way of heating the filament 
Now. some pack to the plaintiffs’ specification. There an for this purpose known at that time was by the passage of ourrent 
equation is given for removing residuary carbon by presenting it through it. It was said on behalf of the plaintiffs that the only 
to an atmosphere of tungsten oxychloride, which provides the object of passing the current through the filament was to raise it 


oxygen : Yer. to a high temperature. But the language of the specification 
And the carbon is removed by that oxygen in the form of would indicate that it must be done in this way. At any rate, no 
carbonic exide without first forming water vapour — es. one could tyll in 1904, and he doubted if avyone could tell now, 


„Counsel dealt with Bottome’s specification, and whether thé resulte of passing a current of electricity through the 
that the patentee described a process by which he got filament and the results of external heating would-be the same. I 
carbon snd metallic tungsten mixed together very intimately, was obvious that the results might be totally different. i 


which Bottome said was to be treated with steam and hydrogen. His Loupskir: I should say no one could tell. 

Witness admitted that the steam would remove the carbon, or Mer. Hucues : No one knew at that date. But, my Lord, the 
ame of it, and that the hydrogen act d as a proteotive atmosphere patentee is in this position. He has said: Do it by the passaze of 
to the tungsten. current. If he knew at that time it could be done in another 


The result is a metallic tungsten filament ? Bottome tells you way, he was bound to say 80. If he did not know, and a new 
the result is a carbon filament strengthened with tungsten. He process has arisen since then, it is not within the patent. Pro- 
bad no idea that all the carbon should be removed, apparently. ceeding, counsel submitted that if the tentee knew that this 
E me is a filament which is partly process could be carried out by external heating, he had carefully 
composed of carbon and partly compor of tungsten, is there any excluded it from the patent. At any rate, he knew that if he 
difference in the process used by Bottome and the process used claimed that it could be done by external heating, and it turned 
by the plaintiffe’ specification a8 decarbonisation Lou out that it oould not. the validity of the patent would be jeopat- 
start off with cotton fibres, but apart from that, no. dised. Moreover, the passage of current through the filament was 

Then so far as the action of steam upon the carbon in the essential to the equalising process, necessary when dealing with 
presence of tungsten goes, it being preserved by an atmosphere of the soft-paste filaments of 1904, but unnecessary when dealing 
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dydrogen. it is the same ?— Les. with the harder filaments it was now possible to turn out, Sach 
ine gives you all the reasons why & metal filament is a as it was, the patentee had obtained the advantage of limiting the 
thing to get Tes. patent. With that he must also take the disadvantages. The 


And if it required invention to distinguish the metals that will defendants did not use the passage of current through the fila- 
form u filament from those that will not, he has done it, has he ments at all. The filaments were taken in bundles of some hun- 
not ’—He makes a statement there which I do not accept as dreds at a time and beated in a furnace, True, the furnace was 
electrically heated ; but that was a mere method of getting the 
You have told me when I have been dealing with prior specifica- heat and was immaterial. The defendants used a furnace heat 
tions that they did not give you enough information In the instead of heating by current; and the practical difference there 
sued upon there is, enough information for any man to was enormous. For one thing it saved the direct h of 
i each of these minute filaments. But, in truth, the two systems 
But I suggest to you that there is plenty of information in were hardly capable of being compared. On this point he 
tiffa’ specification by which a man would not make ® filament submitted there was clearly no infringement. The next 
man, I think. point to b3 considered was one to which most of the evi- 
Inthe“ Z case it was contended by the plaintiffs that the hydrogen denos had been directed. That was the atmosphere in which 
was moist when it was used ?— S9 it was. : the removal of the carbonised binder was to be carried out. On 
And the Judge found that it was — Yes. that point Just and Hanaman were clear. According to the 
Sm Jas. DEWAR, F. R. S., also gave evidence. He said he had specification sued upon, that was to be done in an atmosphere of 
nothing to add to Dr. Passmore's description of the defendants’ hydrogen and water vapour introduced for the purpose. Plaintiffs 
process. . now said it did not mean that atall; but that if hydrogen were 
Having seen the process and having carried out experiments on introduced and if in the process water was formed that was using 
that afterwards, will you tell my Lord, pursued Me. an atmosphere of steam and hydrogen. In his submission that 
CoLgEFax, whether or not carbon is removed chemically ?— was an entirely extravagant proposition. | 
inly. His LoRDSHIP: I am sure there is a case in which somethiug 
In what form is the carbon removed, that is to say, what is was recommended to ba done, and it was found that some part of 


the ical compound or compounds of carbon found’as it is the process did that itself. 

removed ! The only chemical compounds could be some oxidised Mr, HUGHES: A very well-known case in which the alleged 
form. of carbon. infringer was held not to have infringed on account of that. 

I understand it is suggested tbat in the defendants’ process, in Mr. WALTER dissented, 
the first stage of heating to 950˙ O., the carbon enters into com- MR. HUGHES (proceeding) : Said that according to this specifica- 


bination with the tungsten, and I think it is suggested to form tion at anz rate no one could doubt that steam was meant to be iatro- 
carbide of tungsten. Would such & formation of carbide of duced. If plaintiffs’ view were right and sufficient moisture were 


carbide of tungsten, but that was produced in the electric furnace, water, and that will perform the process of oxidation. But the 
the temperature being at 3,000°. There he got a definite molecule, specification did not say that. Nor, if the Zz case showed 


n 
form of so-called tungsten containing carbon was always produced sumably the writ was issued without knowing how defendants’ 
at the highest temperature of the furnace where the tungstic filaments were made. Bat by inspection granted in August, 1914, 
aziðe was reduced directly with carbon or coke. plaintiffs discovered: 
Bo far ss chemical knowledge and literature goes, I take it you 1. That defendants did not produce their result by the passage 
of no justification for the suggestion that at a temperature of an electric current through the filaments, bat by external 
af 950“ C., any carbide of tungsten is formed by the interaction of beating. 


or carbide and tungsten It is quite 2. That the hydrogen defendants used was dry, and, therefore, 
impousi ble. From knowledge of tungsten compounds, I say plaintiffs’ preconceived ideas were knocked on the head at once. 
alli these carbides that have been revealed are high-temperature 3 That the defendants had an alternative process, which was 
electric- furnace products. i carried out in a vacuum with substantially the same result. That 
Dre. OTTO OBEELANDER said in evidence that he had been must also have been & great surprise tu them. Proceeding, counsel 
practising in England as & consulting chemist since 1906. He was said that, in fact, they found that the production was carried out 


approsche by Mr. Hirst, chairman of the General Electric Co., without any of the things on which plaintiffs had relied through- 
who were now sole selling agents under the Just & Hanaman out as constituting the invention. Thereupon they set about to 
patent, with a view to making inquiries to enable them to make evolve a new theo which was now enunciated as the production 
flament= similar to the filaments known in the Osram lampe. At of some water in the process. Howthat could be described as the 
that time the General Electric Co. had no interest in the Just and nse of an atmosphere of steam and hydrogen he failed to see. 
Han- specification. In 1907 he put the Just & Hanaman speci- Moreover, the hydrogen defendants used was not only dry, but it 
fication into practice, and made filaments from it. It was not Was used in a rapid stream which immediately removed whatever 
1 to submit them to any equalising process, because they products were formed in the process. So that instead of using 

è. this water vapour, if, in fact, it were produced, that water vapour 

Mn. H JoNES, in opening the defence, said there was nothing was being carried away as rapidly as possible. It was not wanted 

povel im the mixture of a finely-divided metal with an organic for the alleged reaction. What defendants said happened was 


E 
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thia: There was some oxygen in the Alament’ in, the form ‘of 
oxide of tangsten, and that combined direct with the carbon or 
catbide and passed off In the form of carbonic oxide. Doubtless it 


wag difficult tö say with any certainty, what really happened. 


Sqclentists at to differ considerably. Bat as the onus was on 
thé 19 8 it mfght not be necessary to decide that point 
absolutely. “The plaintiffe’ thdory that in the vacuui process 
hydrogen and water were produced, although the process was 
commencéd without either steam or hydrogen, was more 
extravagant still, Bat whether they were right or wrong, 
one cardinal fact remained. The pi was not carried out 
in an atmosphere of steam aud hydrogen, but in a vacuum. 
Therefore, in the process of carbonization tq be performed by 
direct current, according to Just & Hanaman, there was no infringe- 
mënt by the defendants ; and in the removal of the carbon there 
was no infringement. The ‘third essential in the process desori 
by Just & Hanaman was the equalising process, which modern 
developments had rendered unnecessary, and in that respect also 
there had been no infringement. Oa the iesues bf anticipation and 
want of subjéct-matter, it was clear that the idea of using tungsten 
for electric lamp filaments was not new at the date of the speci- 
fication sued upon. It was mentioned in Just ** Hauaman's own 
German specification as nothing new. It was also referred to by 
Bottome, by Lodyguiue, and in Siemens & Halske. The only point 
was how it was to be used. Tae process of building up a filament 
by taking metals or carbon and mixing them with an agglatinant, 
squirting the mixture through an orifive, and burning away the 
binder, was also well known. In fact, it was described by Welsbach 
in 1898 with reference to osmigm and other metals of the platinum 
group. It was also well known thet tungsten was a most suitable 
metal for filamente, and perhaps the most suitable. All Just and 
Hanaman did was to say: Try a known process suitable to some 
metals with other metals, or, rather, another metal which is the moat 
suitable for the purpose for which you want it. There was very, 
very little invention, if any, in that. . * 

His LORDSHIP : There was no reason to suppose it would not work. 

MR HUdRES: Apparently not, and when it was applied it was 
found it would work. Proceeding, Counsel said that everything 
else in the specification was known. The only thing which could 
possibly be described as novel was the direction: Try tungsten. 
No one had thought it worth while to put “Try tungsten” into a 
specification, possibly because most people would have thought 
there was no subject matter in it. | 5 eae 

Besides, this specification did not contain a satisfactory method 
of carrying out the process. = 3 . 

5 (y be continued.) 


| Ne Grossr, Lro. . 
IN the matter of the Companies’ Acts and Allen v. Grosse, Ltd., 
an application was made before Mr, Justice Barton, in the Irish 
High Court, and granted, for, he diemissal of a petition for the 
winding up of Grosse, Ltd., carrying on business as electrical and 
automobile engineers and agents at 35, Queen Street, Belfast, The 
applicants were the petitioners, Messre. Pritchetts & Gold, Ltd., 
London, who were creditors for £172, and who stated that sinoe 
Mr. W. d. Kennedy had been appointed liquidator an arrangement 
had been made by which all the estate of the company had been 
sold to Mr. Geo. Allen, who had been manager, and a term of the 
agreement wes that Mr. Allen and his wife should release certain 
claims against the company. The result, it was considered, would 
be that the creditors would receive 68. 8d. in the £, whereas if 
liquidation was proceeded with, it was likely that nothing would 
be left for the creditors. | 


Re G. H. TungNER & Co., LTD. 
A PETITION by Siemens Bros. Dynamo Works, Ltd., for the winding 
up of G. H. Turner & Co., Ltd., was before Mr. Justice Neville, 
sitting for the disposal of company business on Tuesday, July 6th. 
Counsel for the petitioners stated that an arrangement had been 
come to, and he now asked ‘for leave to withdraw the petition, 
without costs. His Lordship sanctioned the withdrawal of the 
pstition accordingly. 


OPPENHEIM v. GREWING, 


In the Chancery Division, on Friday, Mr. Justice Eve granted the 
application of Mr. Harry James Oppenheim for the appointment 
of a Receiver of £15,000 worth of the plaintiff's shares in the 
Oriental Telephone and Electric Co., Lid. The defendant was 
Mr. Henry Grewing, a former director of the company, who, it 
was alleged, held the shares. His Lordship also ordered that the 
Receiver should collect the dividends of the shares pending the 
action. g oh. & ö 


THOR COTTON SPINNING Co. r. SIEMENS Bros, DYNAMO | 
. | | Works, Lo. 
Tuis action was mentioned to the Lord Chief Justice, in the 
King's Bench Division, on Monday. It was stated that the claim 
was for about £15,000. 


Mr, MCCARDIE asked for a postponement of the hearing of the 


action, because a material witness of the defendants was an alien 
in Germany. 
MR. LANG DOx, K. C. (for the other side), said it was not suggested 
that the witness could not return by licence of the Crown. 
His LORDSHIP : Do you think the licence would be granted! 


Mr. LANGDON eaid he did not think the case would be heard | 


before the Long Vacation, and eventually his LORDSHIP said it 
could be mentioned again in October, when the Courts would sit 
gain. 


CORRESPONDENCE. 


Letters received by ws after 5 P.M. ON TUESDAY cannot appear until 

the following week. Corr s should forward their communi- 

-cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Reserve Officers’ Training Corps. 


On examining the daily casualty lists one can but realise, con- 
sidering the enormous loss of officera during the period of defensive, 
which is now occurring in our Forces, that when the great 
offensive is taken the casualties will largely increase in the 
per: of officers placed out of action either through being 
killed or wounded. l 

There is no. doubt that there is a large number of professional 
men of military age, ranging from 30 to 45, holding responsible 
positions in the profession, who are not engaged directly in super- 
vising the manufacture of shells and other armaments, but who 
are employed in railway, gas, electricity and other engineering 
branches, and who, by virtue of their positions, are men who are 
need to. the organisation of labour and the carrying out of routine 
work, and who have throughout the course of their theoretical 
training acquired facility in taking notes at lectures, and who 
would be available (provided they put themselves in training at 
once) as reserve officers in branches in which military strategy 
and tactics are not required so much as the organisation of 
labour and engineering knowledge, and I venture to put forward 
the suggestion that the Institutions should endeavour to see 
whether such Reserve Officers’ Training Corps should not be 
formed, having branches in London, Manchester, Newcastle, and 
other centres, with the object (should it be necessary) that the 
members of such corps might be drafted into the Army Service 
Corps, Army Service Corps (Labour Section), the Royal Engineers, 
and, if necessary, the Artillery. l 

It is quite evident that men with such experience would be far 
more valuable than many of the young subalterns who are taken 
etraight from college, and who have neither experience in the 
handling of men nor initiative in dealing with difficult problems 
which require immediate action. 

It ie, of course, understood that the first thing to do would 
be to ascertain how many men were physically fit, and also to 
make it understood that enrolment made it compuleory to attend 
at lectures either in the afternoon or the evening, with a view to 
becoming efficient; whilst there is also to be considered the fact 
that diffculty might arise over such reserve officers being released 
from their present employment, seeing that their employment 
might be a public necessity or that they might be on war service. 


Station Engineer. 


BUSINESS NOTES. 


Trade Announcements.—The business of Messrs. J. F. 
and G. Harris has been turned into a limited company under the 
title of J. F. & G. HARRIS, LD. The company has been registered 
with a capital of £16,000, divided into 13,000 cumulative 3 per 
cent, preference shares of £1 each, and 24,000 ordinary share of 
2a, 61. each, to purchase the goodwill, stocks and book debte, and 
to take a tenancy of the leasehold premises in Wilson Street, 
Finsbury, and Bevenden Saw Mills, Hoxton, and the company has 
entered into possession and discharged the purchase consideration. 
The directors of the company are Messrs. P. L. Mott, of Browning 
and Co., Cannon Street, E. C.; H. G. Nutman, of Nutman & Son, 
Gracechuroh Street, E. C.; and W. Goff, of Messers, Ltd., Grace- 
church Street, E. C. Mr. Edward Harris has been appointed 
manager of the company. 

The title of the General Cable Manufacturing Co. is now the 
GENERAL CABLE MANUFACTUBING Co., LTD., and its address is 
Imperial House, Kingsway, London, W.C. 

THE WESTINGHOUSK BRAKE Co., LTD, chain department, 
London, N., have notified their customers iu Leeds and district that 
they have decided to close the Leeds office until the end of the war. 
All communications are to be sent to the London head office in 
York Rod, King’s Cross. | 


Dissolutions and Liquidations. —ALUMINIUM PATENT 


Non-F.LUx So DEA, Ltp.—Thia company is winding up voluntarily, 


with Me. C. Waterhouse, of 10, Camomile Street, EC., as 
liquidator. l 

SMETHWICK BOILER CovERING Co., Smethwick.—Messra. H. E. 
A. D. & C. W. Jones have dissolved partnership. Debts will be 
attended to by the last two of these gentlemen. 

Kay & Co., electrical and mechanical engineers, Ecclesfield Works, 
Esclesfield.—Mesars, A. A. Key, G. II. Sykes Carter, and O. E. 
Carter have dissol ved partnership. Mr. A. A. Kay will continue 
the business under the same title. 


Portable Tools. — TR] WESTMINSTER Toon AND 
ELECTRIC Co., of Suffolk House, E. C., inform us that they have 
discontinued the use of the name Vulcan in connection with , 
their electric tools. In future these portable electric drills, 
blowers, and lifting magnets will be known by the registered trade- . 
mark—'‘' Westool.“ 
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Book Notices.,—Journal of the Institution of Electrical 
Engineers. Vol. 53, No. 250. June 15th, 1915, . London: E. and 
F. N. Spon, Ltd. Price 3s. 6d. Also the index to Vol. 63.—This 
issue, the last until next session, contains papers on the Magnetic 
Behaviour of Iron under Alternating Magnetisation, by N. W. 
McLachlan; “Incremental Armature Copper Losses at No-Load 
and Armature Teeth Eddy-Current * by A. Pres; Notes 
on the Cooling of Condensing Water,“ by C. 8. Jeffrey ; Good 
Lighting,” by V. H. Mackinney and B. Stroud; The Utilisation 
of Waste Heat for the Generation of Electrical Energy by H. 
Hobeon ; “ Modern Power House Condensing Plant,” by A. Arnold ; 
“Notes on Modern Methods of Electric Welding, by H. S. Mar- 
quand; and the fourth list of members on military service, The 
piss list for the Associate Membership examination held in April 
contains the names of five succeasful candidates. o 

The Slide Rule. By C. N. Pickwortb. Manchester: Emmott 
and Co., Ltd. Price 2s, net.—This, being the thirteenth edition of a 
standard work, needs no recommendation. The contents have been 
revised, and descriptions of various new slide rules and calculators 
have been added, as well as a note on the extraction of fifth roots. 

International Correspondence Schools, Ltd, has sent us an 
advance proof of a pamphlet on Electrical Industries "—one of a 
series intended to cover the principal industries under the general 
title of “The Recapture and Expansion of British Trade,” which 
will be sent to the I.C.8. students. Copies of these papers may be 
had on application. | 

We have received an advance copy of a new prospectus that is 
being issued by the Wholesale Hardware Club, Ltd. (14, Finsbury 
Square, E.C.). The President (Mr. F. A. B. Lord) calls for an 
increase of membership from 300 to 500 during the current year. 

“ Transactions of the North-East Ooast Institution of Engineers 
and Shipbuilders.” Vol. XXXI, part 3. June, 1915. Newcastle- 
upon-Tyne : The Institution. Price 56. | 

“ Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXXIV, No. 7. July, 1915. New York: The Institute. 
Price $1. 

Circular of the Bureau of Standards, No. 20, Electrical Measur- 
ing Instruments.” Washington : Government Printing Office, 

“ Transactions of the Illuminating Engineering Society.” Vol. X, 
No. 4. June 10th, 1915. New York: The Society, Price 75 t. 

The Near- Eastern Problem and the Pan-German Peril.“ By 
Vladimir Yovanovitch. London: Watts & Co. 6d. net. 

Oity and Guilds of London Institute: Report of the Council for 
1915, and Programme of the Technical College, Finebury. 
London: The Institute. 


Catalogues and Lists.—Messrs. SIMPLEX CONDUITS, 
Lrp., Garrison Lane, Birmingham.—No. 2 of the new series of 
Installation News contains, in addition to some opening editorial 
notes and some ‘remarks at random,” illustrated articles on the 
correct illumination of shop windows, the illumination of factories, 
English manufacturers and American guarantees, an account of 
the company's new premises at Liverpool, and matter relating to 
the Simplex ironclad distribution boarde, the Brilliant cleaner, 
and Simplex lighting fittings. Oopies will be sent on application. 

Tag EDISON & Swan UNITED ELECTRIC LIGHT Co., LTD., 
Ponder’s End.—No.2 (Vol. 1) of Ediswan Electric Service con- 
tains notes on the development of lamp manufacture (continued 
from No. 1), and illustrated particulars of the Ediswan Dimmer 
switch, electric fans, the Pygmy heater, the Ediswan Imperial 
vacuum cleaner, and artistic fittings, also a view of the company's 
showrooms and extracts from a letter from the firing line, accom- 

by a photographic reproduction of a shrapnel-riddled motor 
15 ight and Royal Ediswan lamp— the latter, of course, 
tact a 


THE WHOLESALE ELECTRICAL Co., LTD., 54-56, Oxford Street, 
W.—Fally illastrated price list of electrical accessories, including 
many patterns of lampholder, with and without key switches, 
adapters, tumbler switches of various types and sizea, switch 
plates, button switches, plugs, ceiling roses, cut-outs, &., also 
ironclad switches, distribution boards, electric radiators, and orna- 
mental lighting fittings. A series of views of the firm's workshops 
in London are included. 


Messes. LANDIS & Gyr, LTD., Willesden, N.W.—16-page illus- 


trated price list of ampere-hour meters with friction compensating 


device, 

Mesers, AUSTIN WALTERS & SON, 57, Lower Mosley Street, 
Manchester.— 20-page catalogue containing illustrations and prices 
of varioug designs of electrical advertising signs for restaurants, 
shops, garager, &c., also window signs, theatre signs, gilt wood 
letter signs, electric sign flashers, and time switches. A second 
publication, of eight pages, describes and gives tabulated prices of 
arc lamp resistances, cinema theatre dimmers, sliding contact 
resistances, and liquid resistances for A. C. and D.C. 


For Sale.—Gloucester Corporation has for disposal a 
quantity of hard drawn copper trolley wire, scrap copper cable, brass, 
and other metals. Particulars are given in our advertisement 
pages, 


Patent Application.—Application for restoration , 


Patent No. 10.676 of 1910, for ‘Improvements in reinforced ocon- 
crete telegraph poles and the like," has been made by Ricardo 


Bankruptcy Proceedings. — BouLT. J., & Bol.. r, 
J. H. (firm, John Boult, electricians, Grosvenor Street, Chester.— 
Receiving order granted on debtor's petition, June 28th. First 
meeting July 14th, public examination July 27th —both at Chester. 


LIGHTING and POWER NOTES. 


_ Aldershot.—L.G.B. Inqurry.—An inquiry was held 
on July lst into the application of the U. D.C. for an urgent loan 
of £8,500 for new plant for the electricity works. 


_ Batley.— Year's Workine, &c.—There was a profit 
of £634 on the Council's electricity undertaking for the year ended 
March 31st, 1915. Iu the previous year there was a loss of £116. 
The price of energy supplied for lighting is to be increased 74 per 
cent., and for motive power 15 per cent., with a minimum. charge 
of pi per unit for supplies to motors of 5 E.H.P. (demanded) and 
under. . 


Belgian Congo.—At Elizabethville, Katanga, the Union 
Minière du Haut Katanga has a 745-Kw., three-phase 60-oyole, 
550-volt plant in operation at ite smelting works, and another 
425-K w. plant of the same type is to be erected towards the end of 
the year. At the same company's copper mines at Etoile du Congo 
and Kambore, 180 and 60-Kw., three-phase, 60 cycle plants are 
also in use. Saveral small lighting plants are in use in Elizabeth - 
ville, for the railway station, cinema, offices, &c. 


Bitterne.—The Southampton Gas Light and Coke Co. 
has petitioned against the Bill of the Southampton T.C. to confirm 
the prov. order for supplying electricity to Bitterne, and the T. O. 
is taking steps to support the Bill and prov. order. ‘ 


Bristol.—L.G.B. Inqgumy.—Last week an inquiry was 
held into the application of the T.C. for sanction to borrow 
£27,295 for the purchase of a 6,000-kw. turbo-alternator, piping 
switchgear, &c., and to cover £1,398 excess expenditure. It was 
pointed out that the normal capacity of the power plant was 
9,900 KW., and that it carried a load of 4,947 Kw. on March 25th 
last, but since that date contracts for further supplies had been 
entered into, making a total of 7,185 Kw., and leaving a margin 
of only 2,715 KW., or leas than the capacity of one of the largest 
units of plant, viz, 3,000 Kw. It wes pointed out that 
amongst the firms supplied were many engaged in Government 
contracts. Some opposition was shown to the proposed loan, Mr. 
Elvey Robb appearing for the Ratepayers’ Association, while 
several speakers appeared to doubt the real need for the extension. 
The question of the availability of the Temple Back plant was 
raised, and Mr. Robb suggested that the L. G. B. should investigate 
the exact position of the plant, stating, however, that his clients 
8 not oppose the application if a real necessity for the plant 
were shown. 


Burnley.— PRICE INCREASE, &0.—The following in- 
creases in the price of energy are being recommended for adoption: 
Lighting, heating and domestic purposes, id. per unit; power, 
5 per cent.; traction, ‘05d. unit. 

The E. L. Committee has informed the Burnley Paper Works Co., 
which is a possible consumer of over 100,000 units per annum, that 
it cannot reduce its price below 7d. per unit. 


Canada.— The Electric Power Co, which has absorbed 
27 electrical undertakings between Toronto and Kingston, has con- 
tracted with the Dominion Government for all power developed on 
the Trent Valley Canal. The transmission system in use is 
44,000 volts, three-phase, 60 cycles, and it is estimated that up to 
75,000 E. P. can be developed. | 


Chester.— HyYDRO-ELEOTRIC Works RRESULTS.— During 
the past 12 months 1, 459, 500 units were generated at the Corpora 
tion hydro-electric works of which 15,679 were used for pumping 
sewage, 1,659 for lighting thé works, 63,232 by excitation and 
feeder booster, 117,209 in the distribution cables, and 1,261,721 
were sold to consumers. The oost of operating these works 
in prodacing the above quantity of electrical energy was as 
follows :—Oil and stores, £39 ; wages, £249 ; repairs and mainten- 
ance, £22 ; rent, £100; rates, £136; insurance, £1; part general 
establishment charges, £100. Total works charges. £647, i e., 
123d. per unit sold. The capital charges were interest on loans, 
£460; sinking fund charges, £481; total capital charges, £944, 
i e., 179d. per unit sold, making in all 302d. per unit sold. Tak- 
ing the income por unit sold at Id., as in the original estimates, 
the undertaking shows a surplus of £3,665 on the year's working. 


Colne.—Prick INcREASE.—In view of the increased 
price of coal, the Corporation has increased the charge for energy 
for power purposes by id. per unit. 


Coventry.—Year’s WORKINGd.— The returns of the 
Corporation electricity undertaking indicate, as usual, striking 
progress during the last financial year, when over 20} million 
units were sold, as compared with 16,300,000 in the previous 
12 months, It is interesting to note that of the above, some 
18,430,000 units were sold at an average price of 72d. per unit, the 
total average for all supplies being ‘92d. per unit. That such 
prices are justified in Coventry can be gathered from the fact that 
the total revenue amounted to £77,913, ascompared with £71,207 
in 1913-14; the total works costs amounted to £29,688 (35d. per 
unit); capital charges to £21,941 (26d. per unit); special charges 
to £3,192 (038d. per unit); and public lamps, £262 (003d. per 
unit); making a total commercial cost of £55,083 (or 652d. per 
unit), Thus the net profit for the year was £22.830, and with a 
small surplus brought forward, made £23,118, which was carried 
forward, The previous year's carry forward was £21,913. The 
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reserve fund balance amounted to £9,005, £13,250 having been 
transferred for capital purposes during the year; the E.L. Com- 
mittee recommended that the balance in hand, £23,148, should be 
disposed of as to £17,148 to the reserve fund, to be expended on 
capital account, and £6,000 to the general district fund. The 
maximum load for the year was 10,584 Kw.; and the connected 
load included 1,160 motors, of 15,345 f. P.; the load factor was 
21˙8; and 2°96 Ib. of coal was burnt per unit sold, the fuel cost 
amounting to ‘185d., inclusive of destructor steam. The average 
psi per 8-C.P. lamp was 2s. 9d., and the number of consumers 
’ ° i 


Continental Notes.—Russra.—Whilst the Petrograd 
Town Council is thinking over the question of turning the Finnish 
waterfalls to account for the production of electric power, an 
English company, says the Noroie Vremya, has acquired the right 
over the Imatra Falls, The company inquired of the chief of the 
town on what terms and conditions the town would use current 
generated by the falls named, for lighting and for industrial 
purposes; but, just having become free of concessionaires, there 
is no reason to put on the manacles of concession again.“ 

GERMAN WAR WIRE.“ —Owing to the scarcity of copper, the 
German Government regulations with regard to electrical installa- 
tions have been so far relaxed a3 to admit the use of conductors of 
zinc in place of copper in low-pressure installations, 


Dalkeith.—Pricr INCREASRB.— The Electric Supply 
Corporation, Ltd., is raising the price of energy for lighting to 
54d. a unit, and for domestic heating and motive power to 2d. 
per u 


Darwen.—The Electricity Committee has decided that 
the following clause be endorsed on all statements of accounts for 
the electricity department :—“ The Corporation will not supply or 
fix internal fittings, except meter and main fuse, on consumers’ 
premises, and at the meter their responsibility ends. The responsi- 
bility for all wiring, fittings and apparatus on the consumer's side 
of the Corporation main fuse, whether tested or not by the 
Corporation, rests solely with him.“ 


Edinbargh.—The City electrical engineer has reported 
to his Committee as to the impracticability of further reducing his 
staff for war services. While mains laying could be delayed, it 
would hinder the development of the undertaking. The greater 
part of the work involved in supplying the extended area, including 
Cramond, Corstorphine, Liberton and Newton has been oom- 


pleted. 


Erith.— PRO OSED LOAN.— The U.D.C. has decided to 
apply to the L. G. B. for sanction to a loan for the provision of 
additional plant at the electricity works. The full scheme is 
estimated to cost £20,000, but it is intended to limit present 
expenditure to £15,300. 


Finchley.— Year's Workinc.—The accounts of the 
electrical undertaking for the year ended March 31st last show 
that the income was £23,976, and the working expenses £12,025, 
leaving a balance of £11,951, which, after the repayment of 
interest on loans, &c., left a clear balance of £7,902. 

At the meeting of the Council, last week, it was agreed that the 
price for current for private lighting and street lighting be 
increased by 10 per cent. It was pointed out that next year 
it was estimated that there would be a deficit of £2,000, and only 
about £1,300 to meet it with. 


Guiseley. — E. L. ScHEME. — The U.D.C. has been 
informed by the Electrical Distribution of Yorkshire, Ltd., that it 
intends making application for powers to supply electricity in the 
Guiseley Urban District. The company states that it believes it 
can offer a supply more cheaply than could otherwise be obtained. 
The matter has been referred to the Committee considering the 
joint electricity scheme for the district. : 


Halifax.—Proposep Loan.—The Tramways and Elec- 
tricity Committee is asking the T.C. for permission to make appli- 
cation to the L. G. B. for sanction to borrow £24,000 for additional 
plant, consisting of one 5,000-Kw. turbo-alternator, surface con- 
denser, cooling towers, and water-tube boiler, in connection with 
the electricity undertaking, and for power to accept tenders for 
the work. | 

The present charges for electrical energy for motive power pur- 
poses are to be increased by 124 per cent. l 


Hendon.—ELECTRICAL DEMONSTRATION. —The Hendoh 
Electric Supply Co., Ltd., has held a series of demonstrations at 
Golder's Green. The lines adopted were somewhat novel, the hall 
being invitingly laid out with small tables provided with electrio 
kettles, teaball teapots and toasters, at which during the interval 
the guests made their own tea. Various useful domestic appliances 
were also displayed on the tables for inspection, and as the guests 
arrived the use of them was explained by the company's staff in 
attendance. Mrs. Lewis gave practical cookery lectures, and pre- 
pared the bread, cakes, pastries, &., for afternoon tea. Mrs. Maud 
Lancaster explained the use of various domestic electrical apparatus, 
and lectured on the comfort of an electric home. The demon- 
strations were organised by the engineer, Mr. B. G. Drummond, the 
cookers being supplied by the General Electric Co., Ltd., the 
Brompton and Kensington Accessories Co., Ltd., Messrs. Ferranti, 
Ltd., and the Bastian Co., Ltd. 


India, —OvERHEAD WIRES.—The Government of Bombay 
recently appointed a Committee to inquire into the accidents that 
have occurred in Bombay through broken telephone wires comiog 
into contact with tramway and other wires carrying high-pressure 
electric currents. The Committee consisted of Mr. H. P. Gibbs, 
chief engineer, Tata Hydro-Electric Power Supply Co.; Mr. E. L. 
Bagshawe, superintendent of telegraphs ; and Mr. F. W. Wilson, 
officiating electrical engineer, Eleetrical District. Since overhead 
mains were introduced into Bombay four fatal accidents have 
occurred. The Committee has made certain recommendations, 
which the Bombay Electric Supply and Tramway Oo. and the 
Bombay Telephone Co. have been requested to give effect to, with 
the view of such accidents in the future being reduced to a 
minimum.— Times of India. 


Kirkcaldy.— VEAR'Ss WORKINd.— For the year to May 
15th last, the total income of the Council's electricity undertaking 
was £12,295, and the gross profit £4,866, while, after meeting 
financial charges, a surplus of £524 remained, as against an esti- 
mated net profit of £1,245, which it is thought would have been 
realised but for the war. The coal consumed was 9°92 lb. per unit 
sold (oosting °320d.), ae against 12°18 lb. (costing 460d.) the year 
before, and this would have teen lower had the turbine plant been 
available all the year. The maximum load was 950 Kw., load 
factor 22˙5 per cent., units sold 1,880,193, and B. H.P. of motors con- 
nected 1,688. Owing to the abnormal price of coal, a deficit of 
£2,928 is estimated for the present year. 


Leeds.—During a severe thunderstorm last week con- 
siderable trouble was caused at three electricity sub-stations owing 
to flooding, and consamers on the mains connected with these sub- 
stations were deprived of current for a time. 


London.—L.C.C AND Loan Sanctioxs.—The Finance 
Committee, with the approval of the Treasury, has agreed to the 
borrowing of £500 by the Shoreditch B.C. for electricity meters, 
bat has asked to be furnished with a list of the consumers and 
their trades to be supplied by the meters under the sanction, it being 
understood that the meters are required for war services, H.M. 
Treasury has now agreed to a suggestion by the L.C.C. that it 
should sanction loans for electricity mains, house services and 
meters, without applying to the Treasury beforehand, provided 
that such loans appear to be reasonable and required in connection 
with work for the War Office and Admiralty. The Metropolitan 
Borough Councils have been informed of this arrangement. 

WooLwICH.— The B.C. is to apply to the L.C.C. for sanction to 
the borrowing of £1,450 for mains; £1,027 for transformers; 
£965 for switchgear ; and £180 for hire rentals. The loans are to 
cover expenditure incurred, or to which the Council is committed. 

The Finance Committee has considered the question of linking 
up with the South Metropolitan E. L. and Power Co. in order to 
give certain urgent supplies, and recommends that application be 
made tothe L.C.C. for sanction to borrow £1,700 for cable and 
transformers required; in the event of refusal by the L. C. O. to 
sanction the borrowing of £2,172 for wiring certain Government 
houses, an appeal is to be made to the L. G. B. 

BEBMONDSEY.—The Electricity Committee reports the receipt of 
a notice of objection to the quinquennial assessment of the electri- 
city undertaking. The present valuation of the undertaking is 
£9,090 gross and £3,030 rateable, and the undertakiag has been 
put in the new valuation list at the same figures. The Oounty 
Council contends that the new figures should be £11,000 gross and 
£4,000 rateable. 


Luton.— Year's Workine.—During the last financial 


year the Corporation Electricity Department sold 8,341,000 units, 


including some 304,000 for traction. The maximum load was 
3,189 Kw., and the connected load included 5,996 H.P. of motors 
and 1,465 Kw. of heating apparatus. The total income was 
£32,822 and the gross profit £13,773, as compared with £11,668 in 
the previous year, representing 1065 and 11°42 per cent. respeo- 
tively on the capital expended. The net profit, £1,430, which 
compares with £4,793 in the previous year, was carried to the 
appropriation account, and the latter, after deductions for house 
services, meters, balancer replacement, bonus, &, stands at £6,803 ; 
in addition, the department has a reserve fund amounting to 


£6,101. 


The T C. proposes to apply to the L. G. B. for pe: mission to borrow r 
£1,000, being the balance of a loan of £24,000 sanotioned for 


electricity purposes in 1913. 


Lytham.— BuLX SuPLV.— In connection with the pro- 


posed scheme for taking a bulk supply of electricity from St. 
Annes, it has been decided that the agrement shall run for 10 
years from the date of the L.G.B. sanction to the loan. 


Maidenhead.—The T.C. has decided to invest in the 
new War Loan £1,000 of the E.L. reserve fund, and £300 of the 
E. L. insurance fund. 

YEAB'S WORKING.—The gross profit on the electricity under- 
taking for last year was £1,705, and the net profit £637, both 
items being an improvement on the previous year. The bulk of 
the output was generated by the Diesel plant, but oil fuel cost 
688. per ton, as against 478. in the previous year. 


Manchester. —YEAR’s WorKING.—The annual report 
of the Manchester Electricity Committee shows a net surplus of 
834,926, compared with £36,006 in 1914. The sum of 430 000 
has been devoted to the relief of the rates, and the balance to 
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capital outlays for which no borrowing powers exist. The surplus 
was reduced by reason of war service allowances, amounting to 
£6,015, and additional income-tax of £3,283. 

The total revenue for the year amounted to £543,546, as com- 
pared with £518,589 in 1914, while working expenditure, exclusive 

- of depreciation, amounted to £298,144, leaving a gross balance of 
£248,102, as against £237,105 in the previous year. Interest and 
sinking fund payments called for £180,453 ; loan instalment to 
P.W. Commissioners amounted to £7,105 ; £25,618 was transferred 
to renewals suspense account, and the net surplus of £34,926 dealt 
with as stated previously. The renewals account balance now 
amounts to £185,974, and the reserve fund to £11,515. 

The total units generated were 162,699,530, of which about 
98,000,000 were sold for lighting and power—the latter taking 
well over 80,000,000 ; 29,000,000 units were sold for traction, and 
the total units sold were 127,750,000. Nearly 12 000,000 units were 
used on the works, and distribution losses, &., accounted for 
23,000,000. The maximum load was 50,460 Kw., of which traction 
accounted for only 10,440 Kw. 

The L.G.B. sanction for the borrowing of £424,220 for the 
establishment of the electricity generating station at Barton, pro- 
vides the following periods for repayments :—£121,770, repayable 
within 30 years; £49,500, within 20 years; £126,850, within 17 
years ; £105,780, within 15 years; £15,480, within 10 years; and 
£4,810, within 7 years. 

The Tramways Committee has granted permission to the Elec- 
tricity Committee to utilise tramway poles in connection with the 
electric lighting of Oldham Street, one of the principal central 
shopping thoroughfares in the city. k : 


Maidstone.—Loan Sanction.—The T. C. has received 


sanction to a loan of £4,800 for new plant, this representing the 
estimated cost, less £2,150 received from the eale of three small 


generating seta, and £500 to be transferred from the revenue 


account. 


Nottingham.—Price Increase.—The Electricity Com- 
mittee proposes to increase ite charges for energy by 124 per cent. 


Oldham.—YEAR'’s WorKING.—The electricity accounts 
for the past year show that the gross revenue was £52,580, and net 
profit 53.549. The output for private lighting during the year 
was 2,018,603 unite, an increase of 134,377; for power, 2,779,150 
unite, an increase of 924,554; and for traction 8,158,753 unite, a 
decrease of 132,855. 


Plymouth.—Paice INcREASE.— The T. C. has decided 
to increase the price of electric current for lighting by a farthing 
per unit after September. 


Reigate.—Yerar’s WorKING.—Referring to the annual 
balance-sheet of the electricity undertaking, the chairman recently 
pointed out that a profit of £206 was shown, being £85 more than 
estimated. They had lost a good deal of revenue by the war, but 
the output was 28,000 unite higher. Both coal and oil fuel were 
increasing in price, but the Committee was reluctant to increase 
the price of electricity. The reserve fund stands at £2,824 ona 
capital of £35,612. 


Ripon.—E.L. SoHEAE.— The City Council has decided, 
after consideration of a communication from its Parliamentary 
Agenta, not to make any order in respect of an electric lighting 
scheme for the city. 


Rochdale,—Loan Sanction.—The T. C. has received 
a letter from the L.G.B. sanctioning loans for £20,171 for the 
electricity undertaking, and stating that the Board does not see 
its way to approve any loans at the present time in respect of the 

iture on electricity mains. 

The Electricity Committee recommends an increase in the price 
of electricity by 10 per cent. for lighting and 15 per cent. for other 
purposes as from the inspection of meters now proceeding. 


Runcorn.—The B. of G. has decided to ask the borough 
electrical engineer of Warrington to report upon the condition and 


adequacy, or otherwise, of the electric lighting plant at the 


Children's Homes. 


Shipley.— The Electricity Committee has decided. 
owing to the largely increased price of steam coal, not to enter 
into contracts at the present prices, and that arrangements be 
made to purchase coal according to requirements, 

The Council has decided to consent to the Bradford Corporation 
supplying electricity to Dumb Mill on condition that the Corpora- 
tion enters into an agreement authorising the Council to continue 
ita supply of electricity in the Bradford area, 


Spenborough.—During a thunderstorm last week— 
which affected the whole of the West Riding of Yorkshire— 
damage was done to one of the dynamos at the electricity works 


of the Council; there was, however, no shut down in the supply. 


Spennymoor.—ReEstTRicTeD LIHTING.— On account of 


the suspension of publio lighting, the Electricity Supply Co. has 
reduced the public lighting account of the U. D. C. by £78. 


Stalybridge.— XEAR'S WORKINd.— The accounts of the 
Joint Board's electricity department for the past year show a 
revenue of £49,071, and expenditure of £22,934, leaving a gross 
profit of £26,137. After paying £10,234 for interest and special 
payments and £11,641 to sinking fund, there was a surplus on the 


During the past year 22,683,680 units were genera 


year's working of £4,170, as against £8,257 in the previous year. 

ted, of which 
1,850,354 units were used on the tramways, 6,582 for publio 
lighting, 813,152 for private consumers’ lighting, 16,004,499, for 
private consnmers’ power, and 1,134,184 were used on works, 
making the total quantity accounted for, 19,809,771. 


Sunderland.—YeEaRr’s Workinc.—The annual report 
of Mr. A. S. Blackman, borough electrical engineer, states that 
there was a decrease of 21 per cent. in the units sold as compared 
with the previous year, the sales being 14,499,124 units. During 
the year five new sub-stations were completed. The total revenue 
was £78,517; in the sales department work executed and goods 
supplied totalled £5,775. The total working expenses amounted to 
£32,880, and the surplus, £33,550, was dealt with as to £10,277 
for interest, and £16,640 for the repayment of loans, and after 
meeting other smaller liabilities, £4,653 was carried to the 
depreciation and renewals account. : 


Torpoint.—The Electric Supply Co., Ltd., having com- 
pleted the lighting arrangements for the town, has asked the 
U.D.O. to consider the return of £100 deducted from its account 
owing to delay in completing the contracts, with such deductions 
as will fully reimburse the Council for all the special outlays it 
has incurred. 


West Bromwich.—The Electricity Committee recom- 
mends an agreement being entered into with the Wellington Tube 
Co., Ltd., for a supply of electricity of a minimum quantity of 
80,000 units per annum, for ‘a period of five years. 


2 


TRAMWAY and RAILWAY NOTES. 


Belfast. —FEMALE LABOUB, &c.—At the monthly meet- 
ing of the Corporation last week it was decided, if necessary, to 
engage women as tram conductors to replace men who had joined 
the Colours; it was further decided not to employ in the tramway 
department any fit man of military age. It was intimated that it 
was found necessary to increase the rate of electrical charges by 
Id. per power unit, and 4d. per lighting unit, owing to the 
increased cost of production. The staff of the tramway depart- 
ment has already given a good many of its members to the Ulster 
Division. 

Bournemouth. — YeaR’s Workinc.— For the year 
ended March 31st last, the revenue of the Corporation tramways 
undertaking amounted to £102,346, and the total gross balance to 
£18,235. Interest, sinking fund, rent of leased lines, &c., amounted 
to £38,101, leaving a net profit of £10,134, or deduoting loss on 
motor-’buser, £8,947. During the. year nearly 17 million passen- 
gers were carried, and 1,815,632 car-miles were run. The per- 
centage of working expenses to receipts was 53°8 ; and the track 
mileage of the undertaking 311. 


Burnley.—The T.C. has referred back a proposal to 
remove all restrictions as to the time at which discount tickets are 
available on the cars on all days except Sundays. 


Doncaster,.—FEMALE Lasour.—The Corporation has 
decided to employ female conductors on the Avenue Road and 
Hexthorpe and Hyde Park routes, in replacement of some 30 men 
who have left the tramway department and enlisted in the Foroes, 
The new conductors must be 25 years of age or over, and it is 
understood that preference will be given to wives of soldiers 
serving at the Front. l 


Dundee.—Tramway ABBITRATION AWaRD.—Mr. W. 
Allan Carter, C.E., Edinburgh, the arbiter in the case between the 
Corporation and the Dundee, Broughty Ferry and District Tramway 
Co., regarding the price to be paid by the T.C. for about a mile of 
the company’s line, has issued his award. The formal claim of the 
company was for £14,500, and the Council offered £8,500. Mr. 
Carter proposes to award £9,255, with expenses against the town. 


Kirkcaldy. — Year’s Workixc.—The Corporation 
tramway undertaking during the year ending May 15th carried 
5,492,120 passengers, as against 5,781,895 in the previous 12 months. 
The total income was £16,977; the gross profit £5,525, and the 
credit balance, after meeting financial charges, contributions to 
depreciation, cost of 1910 Act. &o., was £33, as against an estimate 
of £1,040, the reduced figure being accounted for by the falling off 
of receipts due to the war. Based on present earnings, the under- 
taking should show a surplus of £70 for the present year, but if 
the price of energy is increased, as suggested, a deficit of £424 is 
expected. 

Leyton. —ELECrRIO Dust Van.—The District Council 
has had its attention called to the trials recently made by the 
Barnes District Council of an electrically-propelled dust van, and 
a es has been appointed to consider the matter and 
report. 


Manchester.—Wak Bonvses.—The Tramways Com- 
mittee has decided to offer to submit the application of a war bonus 
for certain classes of workers to arbitration by the B. of T. 
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Northampton.— In view of abuses in the use of military 

the Tramways Committee proposes to caneel, as from July 

Ist, all free passes granted for military purposes, exoept those 
relating to nursing staffs. a3 


London.—L.C.C.— Discussing the possibility of reducing 
redundant passenger services on the streets and releasing men, &o., 
for Government service, the chairman of the Highways Committee 
recently stated that the duplication of the Council's rervices by 
private enterprise would, he hoped, be the subject of an early 
report. ‘Buses competed with the Council’s tramways along 100 
miles of route, and required 1,500 men to operate them, while the 
additional men required by the tramways to give the same service 
would be only 160. 

CITY AND S. LONDON RAILWAY.—Owing to the fusing of a 
cable, the traffic was dislocated for an hour on Saturday morning 
last, single-line working being, however, possible. 

FiRE BRIGADE VEHICLES.—Acoording to the annual report of 
the L.F.B., in addition to 15 petrol vehicles, there were added to 
the equipment during the past year two electrically-driven chasais, 
upon which have been mounted turntable ladders, and two elec- 
trically-driven motor escape vans. l 


Ramsbottom.—RAILLESSG Cars.—The second of the 
new cars for the railless traction system was put into service on 
the Ist inst., and the first of the old oars has been sent to Leeds to 
be fitted with new ‘body, wheels and spring. 


Rowley Regis.—The U.D.C. has decided to take no 
action regarding the expiration next month of the Qaarry Bank, 
Brierley Hill, and Rowley Regis Light Railway Order, it being 
considered that, as the motor-'buses were serving the district 
adequately, it was doubtful if the tramway soheme could be carried 
out successfally. 


Stalybridge.— VEAR's WoRrKING.—The accounts of the 
Joint Board's tramway undertaking for the past year show on 
revenue acoount an income of £37,620, and expenditure £32,049, 
leaving a gross profit of £5,571. Interest and special payments 
absorbed £8,282, and £7,785 was transferred to sinking fund, 
leaving a deficit on the year of £10,497, compared with a deficit on 
the previous year of £5,870, Car-mileage was 1,116,936, compared 
with 1.157,163 in 1913-14: and the passengers carried numbered 
8,406,915, against 9,900,591. The average fare per passenger was 
1˙060d., against 977d. last year: and the average number of pas- 
sengers per car-mile was 7 706, against 8556 in the previous year. 


TELEGRAPH and TELEPHONE NOTES. 


Canada.—In the course of a recent debate on the 
Marine and Fisheries Department Estimates in the Canadian House 
of Commons, the Minister of Marine announced that during the 
comiog season the first wireless station will be placed on the 
Hudson Strait. This station will be able to work with those 
at Port Nelson and Le Bas.—Wireléss Wurld. 


Postal Servants.—In the House of Commons, on 
Tuesday, Mr. Herbert Samuel stated that about 36,000 of the Post 
Office staff were serving in the Army and Navy, and arrangements 
had been made to release many more. General facilities to enlist 
could not be given to telegraphists, linemen, and other skilled 
workmen on the engineering staff, because many thousands of 
those classes were required at home for military and naval work. 
Every effort would be made to provide employment for disabled 
soldiers and sailors, and no more boys would be taken on as tele- 
graph messengers where disabled men could be employed; the 
latter would also be given first consideration for employment as 
night telephone operators. 


Russia.—The Russian authorities have decided to erect 


and equip a radio-telegraphic station at Nioolaieff, in the Odessa ` 
district, for the purpose of receiving time-signala from the Eiffel | 


Tower, Paris.— Wireless World. 


——— ey 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—MerLBourNE.—Ang. 11th. One 1,000-Kw. 
D. C. generator complete, liquid starter, &c., for the City Council. 
See Official Notices June 4th, | 

July 27th. A.C. and D.C. meters and maximum-demand indi- 
cators, for the City Council. See Official Notices June 25th. 

August lith. Victorian Railway Commissioners, Spencer Street, 
Melbourne. Twenty miles of vulcanised-rubber-covered electric 
light wire (Contract No. 28,925). Local representation. Deposit, 
+ per cent, of amount of tender.“ ; 

ADELAIDE.—August 18th. Magneto and trembling belle, for 
P.M.G.'s Department. See “Official Notices July 2nd. 

August 18th. Battery material, for the P.M.G, Soe Official 
Notices" to-day. 


August 25th. - Dry cells, earth clips, recording counters, and 
various other instruments and apparatus, for the P.M.G.'s Depart- 
ment. See “ Official Notioes to-day. 

PERTH.—August llth. Bolts and nuts, tubular brackets, side 
brackets for tubular iron poles, &o., Cordeaux and other insulators, 
copper wire, &c., for the P. M. G. 's Department. See "Ofcial 
Notioes July 2nd. . 

Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


Barking Town.— July 16th. U. D. C. 1,000-kw. turbo- 
alternator with condensing plant; cooling tower and pipework ; 
chain-grate etoker, boiler pipe work, &o.; economiser; rotary 
converter ; B. r. switchgear; H.T. mains, See Official Notioes 
July 2nd. i 


Dublin.—July 12th. Corporation. 
See “Offcial Notices July 2nd. 


Eccles.—July 19th. 4.000 tons of slack coal for the 
electricity works. Borough Electrical Engineer, Cawdor Street, 
Patricroft. 3 


Edinburgh. — July 12th. Corporation. One 1,000-Kw. 
motor - converter and transformer. See Official Notioes 
June 25th. ; . 

July 14th, Corporation. Electrio lighting installation at publio 
wash-house, MoLeod Street. Mr. F. A. Newington, Engineer, 
Dewar Place. = 


Erith. —July 19th. U. D.C. One 2,000-Kw. turbo- 
alternator, with condensing plant, switchgear, and all accessories. 
See “ Official Notices June 18tb. i 


Hull.—. July 22nd. Machinery oils for the Corporation 
Electricity Works, ; 


Kingston-upon-Hull.— July 22nd. Corporation. One 


5,000-K w. turbo-alternator with exciter ; one condenser outfit 
complete. See Official Notices July 2nd. 


122,000 carbons. 


Morecambe. — July 24th. Corporation Electricity 
Department. 2, 000 tons of coal or slack. See Official Notices 
July 2nd. 


Sal ford.— July 12th. 
for 5.000-K W. tur bo- alternator. 
Pendleton. ; 


South A frica.—BEAWTORT WEST (CAPE).— September 
14th. Municipality. Suction gas engines, dynamo, booster, switch - 
board, battery, &c,; also poles, copper, insulators, street lamps, 
service connections, meters, &c. Specifications, on deposit of five 
guineas (returnable), from Chas. G. Trevett, A.M.I.E E., 70, 
Fletcher's Chambers, Cape Town. Tenders to Town Clerk, Beaufort 
West. 

Spain.— The municipal authorities of Villanueva de los 
Castillejos (Province of Huelva) have just invited tenders for the 


concession for the electric lighting of the town during a period of 
20 years. 


Steel and concrete foundations 
Borough Electrical Engineer, 


CLOSED. 


Aberdeen. — The Corporation Tramways Committee 
has accepted the tender of the Tudor Accumulator Co. to make 
300 new welded joints. 


Batley.—The Electricity Committee has accepted the 
following tenders :—Crawshaw & Warburton, 1,500 tons coal ; 
White Lee Colliery Co., 500 tons coal. 


Bury.—The Corporation has entered into the following 
contracts for the electricity works :— 


John Heaton and J. E. Southern & Oo.— Coal. 
Underfeed Stoker Oo., Ltd.—Mecbanioal stoker, 


Derby.— The Corporation Electric Lighting Committee 
has accepted the tender of Marshall & Plumtree, of London, for 
10,000 carbons. at £25 158. per 1,000; and those of the Hall 
Colliery Co., Ltd., Derby Coal Co, Ltd., Mr. T. Walker, Brookhouse, 
Johnson, Ltd., Parr & Sons, and Hill & Poyser for coal. 


Eecles.— The T. C. Electricity Committee has recom- 
mended the acceptance of the tender of Messrs, Joseph Chapman 
and Sons for the construction of a coal bunker at the electricity 
works, 


Hebden Bridge.—The Waterworks, Electricity and 
Watch Committee has accepted the tender of the Auglo-American 
Oil Co., Ltd.. for the supply of fuel oil for the Diesel engine at the 
electricity works until December 31st, 1915. 


Kendal.—The tender of the Wigan Coal and Iron Co., 
Ltd., has been accepted by the Electricity Committee for coal 
during 12 months:—Arley nuts, 23s. 6d. per ton; John nuts, 
218. 9d. per ton; Hewlett unscreened nuts, 228. 2d. per ton. 


Vol. 77,, No. 1,963, JULY 9, 1915.) 


THE ELECTRICAL REVIEW. 47 


— — a — ne an — — o 


ere —The Electric Power and Lighting Committee 
has seoepted the tender of Messers. J. G. Nicholls, Ltd., for -the 
sapply of glass for a period of three months, 


London,—L.C.C.—The Asylums and Mental Deficiency 
Committee has accepted the undermentioned tenders for a period of 
four months from July lst, 1915 :— 

Electric sundries, Schedule 64.—A. F. thi & Co. ; General 
Electric Co., Ltd.: Veritys, Ltd.; W. Geipel & Co.: Cox- 
pos Ltd. ; G. MacLellan & Co. ; s Falk, Stadelmann and 

Electric lamps, Schedule 61a.— Pope's Electric Lamp Co., Ltd. 

BERMONDSEY.—The Electricity Committee has accepted the 
tenders of the Glenboig Union Fireclay Co., Lte., for 1,650 fire 
bricks, and 14 tons fireclay for £15 178. 60., and Baboock & Wilcox, 
Ltd., for arch plates, rails, driving linke, noses, &c , for £15 168. 6d. 

POPLAR. —The B.C. has been recommended to accept the tender 
of Mesare. Economisers, Ltd., at £360, including the cost of erection, 
for renewing the tubes of the economiser at the refuse destructor. 


Maidenhead.—The T.C. has accepted the tender of 
the Crynant Colliery Co., Ltd. for coal for the arenas works 
for a year, at 138. 4d. per ton. 


Manchester.—The Electricity Committee has decided 
that Messrs. Ed. Bennis & Oo., Ltd., shall carry out the work in 
connection with the supply, delivery and erection of four chain 
me sto kers for boilers Nos, 45 and 46, at Stuart Street generating 

on. 

The contract of the Street Mains and Lighting Sub-Committee 
with the British Electric Transformer Co, Ltd., for air-cooled 
transformers has been extended to June goth, 1916, with the 
addition of an extra size. 
oe Electricity Committee has accepted the . 


Cables. — B. I. 4 Helsby Cables, Ltd.. and W. T. Glover & Bi Ltd. 

Oil immersed transformers, 250 and 800 Kk v. 4 —Ferranti, 

Service boxes.—J. Stubbs, Ltd., and Hardy & Padmore, Lid. 

Tall boxes.—B I. & Helsby Cables, Ltd. 

a aoe filament and Mazda lamps. — Britlah Thomson-Houston 

Radiator lamps.—General Electric Oo., Ltd. j 

Radiator lampa (Pawana: —Dowelng Radiant Heat Co., L 

n d service oables.—Oallender's Cable aaa Construction 
Led 


Manchester.— The Education Committee has accepted 


the following tenders for work at the Baguley Sanatorium — 


Installation of electric light. — Bertram Thomas. 
MNMetal-fllament lamps. — Siemens Bros. Dynamo Works, Ltd. 
Extens ions to acoumulator house, &O.— bert N 


New zealand.— WEIL LIN o rOx.—The Public 
Stores Tender Board has received the following tenders :— 
60 MAS RUBBER- IN8ULATED Twin Twistep WII. 


Service 


P. R. Baillie & Co. ae ve „„ (accepted) £783 
Turnbull & Jones dee: Mle a Se 780 
Lawrence & Hanson Elecirioai Co. bg s se . B 
Richardson, MoOabe & Co. re = aad shes O15 
A. D. Riley & Co., Ltd. oy -ee ae l 1.028 


8 Mus LIAD-COvAEZD G 26 Pains. 


Lawresce & Hanson IN . (accepted) 
» McCabe & os i ae si 1,184 
A A. D. Riley & Co, Lid. ee 258 oe pi on 1,192 
P. R. Baillie & Co. es ss PP 855 ig ; 
Turnbull & Jones, Ltd. | we a Ss > zx 1,200 
4. & T. Bast, Ltd.. ee z ša 1,%40 
6 Mites Lr4D-CoOvERED iste. 89 aun 
Lawrence & anson s Electrical C: Co. = BOSE NEO? 1 
P. lter & 5 . .. 11.146 
P. R. Baille & Co. 8 en. hs bi. ee 1,170 
Tarnbull & genes, Lid. ee os a ae e 1.17 
A. & T. Burt, Lt as se ‘ is 1.254 
7 shee — 8 62 pice 
Turnbull & Jones, Lid. 8 cgi ; e £1 691 
Richardson, McCabe & COo. = si 1.724 
A. D. Biley & » Led. 85 n ve ga re 1.729 
A. & T. Burt, Ltd. m ia Ak ee a ads 1.785 
P. R. Baillie 4 Oo. s A gi 1.758 
Lawrence & Hanson Electrical Co. = 1,884 


14 Mines Lea. Covkizp CABLE, 104 Pligg 


P. R. Ba & Co. .. lacoepted) £623 
Nichardsos, MoUabe & Co., Ltd. .. 60 
A. D. Riley & Co., Lid. eo ee ee ee eo ee 638 
Torsbgll & Jones, Lid. ee oe oe oe ee . 615 
A. & T. Bart, Ltd. ee i 658 


m Elecirical oo... „ (675 
7 Ms 128 Lans Leapv-Coverep CABLE, 208 Palas. 


P. R. 0 4 Co. 0 ee ee ' ee e £5,516 
Richar » MoCabe & Co. .. ` ee ee ee 5,687 
A. D. canta 4 & Oo., Lid. eo es * ee ee 5 601 
Turnbull & Jones, ° oo 658 
A. & T. Lid. ° 5,799 


Lawrence & Hanson Electrical Co... Ra ; 908 5,976 
6 Mines 644 Yarns Leap-Coverep Canke, 812 PAIRS. 

eo (accepted) £6,498 

a so ae 6,556 


0 & 0 n 
A. D Biley 4 Oo. ée ee ee ee ee . 6,669 
Turnbull & Jones, Ltd. as i vé a ia 6,684 
A. & T. Burt, L 6, 824 


e td. ee ee se 
Lawrence & Hanson Electrical Co. oe Ks és 7,002 
6 Mites 1,100 Yarns Leap-Coverkp CABLE, 416 Pairs. 


A D. Riley & Co., Ltd. ee 92 8 £7,042 

Cabe & ‘Oo: oe oe ee ee 7.221 
Turnbull & Jones, Lid. 55 ae oe ie as 7.287 
P. R. Bailiie & Co. oe oe ee -7.948 
Lawrence & Hanson Bicotrica Oo. de „ „818 


8 3 a i .. 17,938 


- — — ~a — —— 


— — ~. * 


64 MILES Lsa COVERED CABLE, 520 Pains. 


A. D Riley & Co., Lt - (adaepted) 2895 © 


P. R. Baillie & Co. i ye 8,418 a, 
fohardaon, McOabe & Co., Lid. ie we A are . 8.487 

Turnbull & Jones, Ltd. fe a a 8,487 

Lawrence & Hanton Electrical co. eee aes 8,813 

A. & T. Burt, Ltd. A p 9,203 


7 Mix; eee Covensp Caste, 6214 Palins. 
P. R. Baillie & Co. . 410.641 


A. D. Riley & Co., Ltd. „ a 10,752 

Turnbull & Jones, Ltd. se uaa o: | 

2 & Hauson Electrical Co.. 11,650 
A. & T. Burt, Ltd. : 12, 7012 


` 3 Mirzs Leap- 8 A Cixi. 104 Pains, 


P. R. Baillie & Co. se .. (accepted) £1,182 
Richardson, McCabe & Co. 4% s sa s 1,190 
A. D, Riley & Oo., Ltd. 920 x F: 85 si x 

Turnbull & Jones, Lid 8 25 MS a s 1,240 
A. & T. Bui t, Led. s sé S 1,254 
Lawrence & Hanson Bieotrioal Co.. ; uae T 1,280 


9 Mites LEAD-COVERED Asuounso Caste, 813 Pains, 
Turnbull & Jones, Lt .- (accopted) 15 


Rishardson, McCabe & Co., Ltd. 90 
P. R Baillie & Oo. sa Sey os 19,064 
A. D. Riley & „Lid. . e Reg  - tags 12,240 
A. & T. Burt. td. se 12,402 
Lawrence & Hanson Electrical Co. 12,780 


1 MILE SILK AND Corron. INSULATED SWITCHBOARD CABLE, 819 Pairs. 
A. D. Riley & Co., Ltd. . (accepted) £1, 4 
Turnbull & Jones, Lid. a és h ate: ae 1 
P. R. Baillie & Co. „ ee ee ee T i $ ce 1.460 
A. & T. Burt, Lt. a a we 1,881 
1 Me Srk AND COTTON-ĪNSULATED 8 Cass, 624 Paes. 
Turmball & Jones, Lid. : A 9101 


A. D. Riley & Uo ae ss so 
5 P. R. Baillie 4 Ce, ee ee ee eo ee ee 2,885 
A.&T. Burt, Ltd.  .. ; ees, oe 8.649 
6,000,000 Lean diti. 1 Disx. ö ae 
Canterbury Engineering Co., Ltd. ; „ £1,700 
Hughes & Uossa : 1 687 
H. W. Cameron Co, Le eas s es .. . . 41787 
P. R. Baillie & Oo. cs ie e ae e 
J. 3 ee 2 . . „* ee ee ee 1,818 
W. H. Simms & Sons 1 zi 15 45 an 
J. MoSiwraith & Co. Propy. Aa ok e ie Soe 1,950 
Millar & Young .. .. J., 775 
l 100,000 Gore enero u EHcL An. „ l 
P. R. Baillie & Co. . . (accepted) 438.174 
„M. Holmes i ie z: sá s 12 2⁴ 

A. & T. Burt, Ltd. 5 a 125 . 1.814 
Ric „MoCabe & Oo. .. 3 s% a se 1,866 
Aaroni & 8 Ltd. at ay ae sa so 1,596 
A. D. Ri | Reed & „Ltd. ee oe oe ee oe 1,926 
BEAT eed & Co., Ltd. ee ee oe ee 2,100 


Inoluding volte. 
100,000 BOLTS, INSULATOR, “ SINCLAIR,” 
P. B. Baillie & Co. ‘ iscoepted) aam 


Turnbull 4 Janes “ee . eo oe 1,486 
A. & T. Bast, Ltd: ee oe * „ * 1.406 
Richardson, Modabe 4 Go., Lid = 5 .. 1,633 
Lawrence & Hanson Blectrical aa ; sà Fa .. 1,587 
Butcher Baoa a Oo. 1 eis ; oe sary pe race 
A. D. Riley & O0., .. 1.187. 


a “Including ou oups. l , 
—New Zealand Shipping and Commerce. 


The Christchurch City Counoil has accepted the tender of 
Messrs. Lawrence & Hanson Electrical Co, for the supply of aerial 
cables for two. years. 

The Wellington City Council has sccepted the tollowing 


venders: — | 

_ - Insulated cable—P. R. Baillie & Oo. we oe Ye 
Gear wheels— Richardson, MoCabe & Co. 8 
Overhead materialI—P. R. Baillie & Co. 


` — New Zealand Shipping and Commerce. 


_ Salford.—The. Tramways Committee has accepted the 
tender of the Tuder Accumulator Co., Ltd., far welding about 550 
tramway rail joints, at 378. 6d. per joint. The offer of Messrs. 
W. T. Glover & Co., Ltd., to purchase low-tension cable has been 
accepted by the Electricity” Committee as follows :—1°0 eq. in. 
cable, £845 158. 6d. per mile; 1'2 sq. in. cable, £1, 010 per mile. 


Southampton.— The T. C. has accepted an offer from 
Messrs. Bradbury, Son & Co., for 3.500 tons of Tamworth coal 
for the electricity works, at ET 2. 10d. per ton. 


Spenborough.—The Electricity Committee has accepted 
the tenders of Messre. Wm Bennett & Sons aud Messrs. W. H. Sharp 
and Sons for ooal for the eléctricity and destructor works for one year. 


„Watford.— The U. D.C. E.L. Committee has aocepted 
the offer of Messre. Parsons to repair the rotor of an alternator, 
for £116; the Council has agreed to psy £40 towards the cost. 
The¥ offer. of Messrs. Cory & Co. to supply, during the next 12 
months, 1,000 tons of Griff Peas, at 22s. per ton, has been also 
accepted, The Committee has accepted the prices of Messrs, W. T. 
Henley's Telegraph Works, Ltd., for the su pply of cable.” The 
British Westinghouse Co. has asked the Council to pay an increased 
price for the transformers recently ordered. The matter is to be 
favourably considered if the transformers are delivered. within 
the specified time. 


West Bromwich.—The Electricity Committee recom- 
mends the acceptance of the tender of Messrs. B.I. and Helsby 
Cables, Ltd., for the necessary extra-high-tension mains and exten- 
sions to awitchgeat, and that of Mesers. Ferranti, Ltd., for the 
extra-high-tension cubicle, in connection with the additional supply 
of current to Messrs. J. Brockhouse & Co., Ltd. 


Winchester, — Messrs. Ferranti, Ltd., have been awarded 


the-contract for prepayment electricity meters for the Corporation 
to ache 1916. 
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THE SCIENTIFIC ORGANISATION OF WAR 
MATERIAL SUPPLIES IN GERMANY AND 
INCIDENTAL —— ROBBERY. 


By R. STEYLAERS. 


OFFICIAL documents published in the Klektrotechnische Zeitschrift, 
dated June 24th, which I give below are of exceptional interest in 
that they demonstrate a few facts, the gist of which I herewith 
enumerate :— 

1. That as early as August 13th of last year, in the early stages 
of the war, Germany realised the necessity of organising all her 
national resources for the monopolisation of war supplies, a 
necessity which was only recognised by the Allies recently. 

2. That the requisition or commandeering of all supplies in the 
occupied territories of Belgium and Poland was most carefully 
preconceived, and was, moreover, systematically executed, which is 
tantamount to robbery. The word robbery, by which I intention- 
ally stigmatise the system, is justified by the fact that, although 
the Hague Conventions admit the right of the belligerents to 
requisition war material in occupied territory, they provide an 
equitable remuneration for such requisitions, whereas we Belgians, 
as well as the French and Poles, know that requisition bills 
delivered by the German troops remain up to the present to a 
large extent quite a negligible asset to the creditors, who have 
tried unsuccessfully to collect their face value. We know of 
merchants who received vouchers for such requisitions written in 
pencil on a scrap of paper torn out of a pocket note-book, and 
signed by one of their German competitors who requisitioned the 
goods under the threat of the bayonet. 

3. That the specific designation in the official German organisation 
of definite kinds of war material, which were to be requisitioned 
by the German troop commanders, not only in Germany, but in 
the ocoupied territories, namely, metals of all kinds, jute, hemp, 
linen, thread, wool, and also cotton, besides a number of organic 
substances amongst which were fatty materials, proved to any 
ordinary layman the obvious necessity of counteracting such 
activities by stopping with the aid of all possible means the im- 
portation either directly or indirectly of such goods into Germany. 

4. That it is clear and quite cynically stated in the organieation 
echeme reproduced below that Germany was giving all kinds of 
encouragement to contraband trade in neutral countries, and even 
maintained agents in Allied countries for the purpose of utilising 
all possible means to import such raw materials from outside, 

This fact having been „a counter-organisation should 
have been established on the same commercial bases to purchase 
all available material in competition with German agenta abroad 
and transport them to Allied countries, This could be realised 
‘with much greater facility by the Allies, owing to their complete 
control of the markets and 

5. That the exploitation of natural resources in oocupied territories 
was systematically carried out by specially formed limited oom- 
panies, under German Government control, and, therefore, no one 
will be surprised to hear that Belgium and Northern France have 
been intentionally robbed by scientific plunderers. 

6. With regard to raw materials which Germany has fore- 
seen she might run short of, such as copper, the invaders have 
been taking for some time the n precautions to evolve 
substitutes. This is substantiated by the substitution of iron and 
zinc Wire for the usual copper wires in electrical installations. As 
proof I quote the advertisements of cable manufacturers in 
Germany :— 

Zinc Conductors with Rubber Insulation: Iron Flerible Wire ; 
Iron Bare and Insulated Conductors ; Iron Conductors 
Lead- sheathed. 


“HACKETHAL DRAHT UND KABEL WERKE A.G. HANOVER. 


„Small stock is still available of Tube Cables with Copper 
Conductors. Ask for List of Stocks. Largest Diameters 
only.— Kabelwerk Duisburg." 


—— üÄ— . — —— Ullection Committers, 


General Division for the study 
of organisation and adminis- 
trative questions. 


cution of 


tics. 


Raw MATERIAL SUPPLY DIVISION OF THE GERMAN WAR OFFICE, 


Requisition Division for the exe- 
seizures and 
requisitions, Office of Statis- 


This explains also why, in the early stages of the war, copper 
door-handles, bells, door-plates, &c., were removed to Germany, this 
naturally causing people to believe that Germany was running 
short of copper, whereas it was only a measure of precaution. 

The present condition in Germany shows that the substitution of 
zinc or iron wire for copper wire or cable, in electrical installa- 
tions, is being rendered daily more necessary to maintain the huge 
consumption of copper by monthly wastage of some &,000,000 
shells at least, the recuperation of which is only partly possible. 

We may conclude that if the Allies take more care in future to 
stop contraband metals and other war requisites than has been 
the case hitherto, Germany cannot possibly continue much longer 
the expenditure of shells and explosives of which only 30 or 40 per 
cent. can be recovered from the expended shell osses, on a basis of 
12,000 tons approximately, I calculate, of copper required monthly. 

A huge effort has evidently been determined upon for the present 
months of July and August, by the accumulation of all possible 
natural resources, but once this effort has been spent (let us hope 
unsuccessfully), the provision of shells and munitions in Germany 
will suddenly become eeriously depleted, with the possibility of 
their military efforts being brought to a standstill 


German Organisation of the Problem Concerning the Distribution of 
Raw Materials for the Purpose of War on behalf of the 
German War Office. 

“ When the war broke out our War Office had to face the problem 
of providing Germany with the requisite war material on the 
hypothesis of a long war. This was the origin of the creation on 
August 13th, 1914, of a division of the War Office for supplying 
raw material, the organisation and existence of which is 
described as follows by the Norddeutsche Allgemeine Zeitung :— 

“The object of the Division for Supplying War Material con- 
cerns generally the obtaining and distributing of the seizable 
supplies necessary for the requirements of the Army. The seizures 
and requisitions afford the possibility to dispose of the raw 
materials and to prepare them for the purpose of the country's 
defence. 

“ In case the Government itself does not consume directly this 
raw material, ite appropriate distribution must be made by 
private industry working on war requisites for the Army. 

“The following questions are generally dealt with by the Divi- 
sion for supply of war raw material :— 

“1, The limitation as far as possible of requisites used in peace 
time, the indication of the means to attain this purpose, and to 
replace such raw material. 

„2. Experimenting with and employing new substances to 
replace raw material.—Reouperation of by-products. 

3. Producing artificial war material by the latest technical 
and chemical discoveries, ` 

“4. Establishing, and in case of necessity financially supporting, 
new factories or increasing existing plants. 

“5. Imposing the duty on the interested concerns not to do any 
trade in raw material, and to effect the same only for transformation 
in their own business. l ; 

“6, The utilising of all possibilities to import such raw material 
from outside. 

“7. The obtaining, transporting and distributing of all stocks exist- 
ing in all occupied enemy territories by which the available stacks 
can be increased. 

“The division of the material has to be made according to 
orders from the military Government, taking into account the 
qualities required for each particular use or industry. The valua- 
tion of the seized or requisitioned goods is effected on the basis of 
prevailing market quotations in Germany. 70% low quotations 
should be avoided in order not to discourage importation, For a 
number of raw materials it has been necessary to fix maximum 
prices, as well as to create organisations, in order to transfer some 
stocks from enemy country to the Fatherland, to accamulate them in 
proper places, to distribute and to account for them. 

“The distribution of raw material is sub-divided bstween collect. 
ing and administration Co nmittees for the purpose of defining each 


* This is offering a premium for contraband. 


Professional Committees, 
Forwarding Division for the 
execution of the forwarding 
orders, and for the institation 
of distribution and collec- 


tion nlanes, 


rubber, wool, cotton, 
hemp, and a series of organic 
anhatannen, 


PRIVATE AND INDIVIDUAL OBGANISATIONS. 


Raw material. Limited companies with 
Control Committees, 


Kammwoll A G. (Carded Wool. Ltd.) Flax Committee 
Kriegswollbedarf A.G, (War Wool Requisites | Jute i 
Co., Ltd.) 
AR A.G. (War Chemicals Co., | Rubber 1 
Ltd. i i 
Kriegsmetall A.G. (War Metal Co., Ltd.) Cotton 5 
Deutsche Rohhaut A. G. (German Rawhides Raw Cotton „ 
Co., Ltd.) Horsehair 7 


Kriegsleder A G. (War Leather Co., Ltd.) 

Deutsche Holzvertriebe A.G. (German Timber 
Trade Co., Ltd.) 

A. G. fur Verwertung von Stoffabfällen 
(limited company for recovery of by - 
nroduects ) 


Association. 


Accounting Committees paying a 
Gorernmental survey tax, 


General Raw Material 
Administration in 
Brussels, 


Valuation and Distribu- 
tion Committees and 
Accounting Departments, 


Wool Trade Association, Leipzig. 
German Hemp Manufacturers’ 


Forwarding Association of war 
raw material companies 
Linen Thread Committee. 
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individual raw material territory, such Committees being some - 
what like the head of the whole system. The immediate taking- 
over by the Government of all raw material alluded to, was 

by serious drawbacks in practice. Therefore the necessary 
sub-organisations were established on private commercial bases, 
and the form of limited companies with their controlling com- 
mittees was deemed particularly suitable. Such limited companies 
are orgamised on co-operative bases. 

The profits, however, are not paid out; the Government 
ewescises ita control by means of a Governmental commission 

sa wright of veto. 

However, when a given industry comprises only a relatively 
small number of enterprises which are already affiliated to trust 
organisations, in such case instead of the above-mentioned limited 
company it is the Valuation Committee which exercises the 
control, for which a survey tax has to be paid by it to the 
Government, 

“The working ground of these raw material companies com- 
prisee, therefore, the taking-over of all stocks or raw materials 
situated in their district, derived from the neutral resources of 
the country, or from the ocoupied territories; the payment of 
requisition bills; the obtaining of stocks from neutrals; the 
distribution of raw materials ; the confirmation of purchase prices 
for requisitioned goods and their selling prices, it being understood 
that any profits made for co-operative purposes (instead of being 
paid out) once these companies will be liquidated. 

Qaite independent of these raw material companies, to which 
they are adjoined, there are the valuation and distributing com- 
mittees acting as intermediaries between the interested parties. 

“The Valuation Committees have to fix the prices of seized or 
requisitioned goods for the stocks which have to be seized, in 
accordance with the German market quotations. The Distribution 
Committees have to distribute to the individual manufacturers the 
raw materials which have been sent to the accounting central com- 
mittees. The obtaining and carrying away of the stocks existing 
in enemy conntry are in the charge of the administration of raw 
material in Brussels and of the commercial appropriation offices at 
each halting place of the troops. 

We submit herewith a general view of the sub-organisation of 
the war division for supply of raw material in the German War 
Office. This is, therefore, the complete scheme of the German 
organisation for war material.” | 


FORTHCOMING EVENTS. 


Trassways and Light Railways Association.— Friday, July 16th. At 
10.30 a.m. At Institation of Civil Engineers, Great George Street, 8.W. 
Beventh Annual Congress. Papers on Glimpses into the Obvious,” by 
Mr. A. V. Mason; Tramways During War Time,“ by Mr. J. W. Dugdale ; 
“Electric Battery Vehicles as Adjunots to Teamways,” by Mr. W. H. L. 
Watson. An informal dinner will be held in the evening at the 


NOTES. 


Late Legal.— NEW PaHonopore TELEPHONE Co., LTD., 
v. ELECTRICAL SUPPLIES Oo., LTD.—At the Westminster County 
Court, on Tuesday, before Judge Woodfall, plaintiffs claimed £95 
damages from defendants, wholesale factors and agente, for detain- 
ing a portable telephone beyond a stipulated period. 

Mr. G. OC. Kiagsbury, for the plaintiff«, said that they were 
manufacturers of various kinds of electrical instruments, including 
telephones, and they were the holders of various patents, In 
February last they were in treaty, through an agent in Franoe, for 
the supply of a new portable field telephone to the French Army, 
and a sample of the telephone was in the hands of their carriera 
awaiting a permit for it to be taken to Paris. On February 26th 
one of the directors of the defendant company rang up the 
plaintiffs on the telephone, and asked whether they had a good 
telephone for sale. Au affirmative reply was given, and the 
plaintiffe managing director had an interview with one of the 
directors of the defendant company and explained the position, 
stating that the sample telephone should be obtained from the 
carriers and submitted to the defendants the following day if 
possible. Large supplies were spoken of, it being understood that 
about a hundred telephones a week might be required. On 
March 2nd, the sample telephone was obtained by the plaintiffs and 
handed over to the defendants on the understanding that it would 
be returned the following day. It was net so returned, however, 
and the defendants detained it until May 5th, thereby occasioniog 
the plaintiffs very donsiderable loss, although they only claimed 
£95—8£20 being the value of the telephone. 

Mr. Charles Isaac, managing director of the plaintiff company, 
in giving evidence, said that when he first spoke to one of the 
directors on the telephone, the latter expressed a hope that the 
plaintiffs would be able to deliver to them at least 100 field tele- 
phones a week, When the sample was submitted, it was clearly 
stipulated that it must be returned on the following day, and the 
fact that this was not done had been a loss to the plaintiffs of a 
very considerable sum. E 

Cross-examined, Witness denied that the defendants said they 
desired to get the sample telephone in order to submit it for the 
approval of the French Government. Mr. Roden, the director of 
the defendant company with whom witness had the interview, 


told him that he wisbed to submit the sample toa customer in 
London, and would return it without fail on the following day. 

Mr. A. H. Nicolson, engineer to the plaintiff company, said when 
he went to the defendant company to superintend a alight repair 
to the sample telephone, congequent on an accident, he heard Mr. 
paea say that the telephone was to be returned the following 

y. 
For the defence, Mr. Roden said that in the interview with Mr. 
Isaac, on March 2nd, he told him that the defendant company had 
received a large number of orders for field telephones, and Mr. 
Isaac seemed surprised at the magnitude of the-orders mentioned, 
and asked if they were for any of our Allies, Witness replied that 
they were intended for the French Government. 

Cross examined, Witness denied that he promised the return of 
the sample telephone on the day following the interview. 

His Honour said he wished it had been left to a jury to decide 
whose memory could best be relied upon. The only issue was 
whether there was an agreement to return the sample telephone 
on the day after the interview on March 2nd, and he had come to 
the conclusion, after weighing all the evidence and correspondence, 
that there must be judgment for the plaintiffs. The sample 
telephone had, however, been returned to the plaintiffs by the 
defendants, and, under those ciroumstances, he gave judgment for 
the plaintiffs for 40s. and costs. or 

Judgment was entered accordingly. 

City IMPORTING Co. v. DEFRIES & GOLDMAN.—In the Lord 
Mayor’s Court, on Tuesday, before the Common Serjeant (Sir F. 
Bosanquet, K. O.) and a jury, a claim was made by plaintiffa, of 
Chiswell House, Finsbury Pavement, E. C., against Defries & Gold- 
man, Ltd., 59 and 60, New Oxford Street, to recover £10 03, 9d. 
for electric bulbs sold to the defendants. 

Mr. Herbert Jacobs, counsel for the plaintiffs, said that on Feb- 
ruary 22nd electric bulbs were delivered to the defendants, pur- 
suant to an order, amounting to the sum of £41 1s. 1d. Payment 
of the account was not made, and various applications produced no 


result. Ultimately the plaintiffs allowed the defendants to return 


4,470 electric bulbs, the defendanta retaining 1,350, probably 
because they had sold them, the price of which, according to the 
original contract, was 148. 104d. per 100, which worked out at the 
sum now sued for, | 

Mr. Rueben Segal, partner in the plaintiff firm, gave evidence of 
having received an order from the defendante for 5,820 electric 
bulbs, Of those the defendants had retained 1,350, the price of 
which was now sued for. 

The Common Serjeant, in addressing the jary, said the electrio 
lamps in question seemed to be a cheap lot, something less than 
sl a 100. But, he added: “I daresay it is as much as they are 
worth.” 

The jury returned a verdict for the plaintiffs, there being no 
appearance on behalf of the defendante, and upon the application 
of the plaintiffs’ counsel the claim was amended to £10 0s, 9d. 


Copper.— Messrs. H. R. Merton’s fortnightly statistical 
circular shows a considerable increase in European visible supplies, 
the quantity for the end of March being 38,041 tons, an inorease 
of 3,951 over that registered for the end of May. English sup- 
plies during the month have increased by 2,311 tons, and French by 
2,240 tons. In detailed supplies we find that arrivals in Europe 
from North America have been exceptionslly small, not reaching 
half the pre-war average, Spain and Portugal continue to send 
in an encouraging quantity, the amount exceeding the pre-war 
average by nearly one-half. Unclassified other countries also 
show up well with about one-third more than the pre-war average. 
Chile shipments were full on the month, but the destination of 
these is stated as Europe and U.S., which may, of course, mean 
that the U.S. have been taking the larger quantity. Australian 
shipments are low at 2,500 tons. Total deliveries for the month 
are low at 28,185 tons, though by no means the lowest for the 
year. 

Electrical Convention at San Francisco.— Last 
month the Annual Convention of the National Electric Light Asso- 
ciation of the United States was held at San Francisco, and was a 
highly successful event. Mr. E. W. Lloyd. of the Common- 
wealth Edison Co, of Chicago, was elected president for the new 
year. President H. H. Scott, remarking that the electricity com- 
panies were giving the publio six times as much light for 81 as 
15 years ago, while the consumers were requesting reductions in 
the price per KW.-hour, said that it brought home forcibly to 
them that the sale of energy on a straight Kw.-bhour rate was 
not equitable, but that in addition to a rate for energy they should 
have a demand charge and a fixed charge per customer. 

The membership of the Association amounts to no less than 
13,448, an increase of 431. 

Daring the year 150,000 copies of the Association's Bu/letin 
were issued, and the Publications Committee distributed nearly a 
million pieces of printed matter. 

It was stated that returns from 100 towns of 5,000 inhabitants 
and under showed that 58 per cent. of the houses were wired ; in 
towns of 5,000 to 10,000 inhabitants the proportion wired was 
54 per oent., and between 10,000 and 20,000, 60 per cent. On the 
Pacific Coast the ratio was no leas than 98 per cent. ; the Atlantic 
Coast showed the lowest percentage. 

The surplus of assets over liabilities was $31,247 ; the income for 
1914 was $136,327, and the expenditure 8122, 81]. 

In an address Mr. Samuel Insull said the Association represented 
an industry with an annual gross income of more than £70,000,000 
earned by central stations having a total rating above 8,250.000 H.P, 
of which one-third was derived from water-power. In 1914 
110 million lamps were manufactured in the United Stater, out of 
a world production of 250 millions, 
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Educational.—The following awards have been made 
in the Faculty of Engineering at University College :—Archibald 
P. Head Medal and Prize, B. C. Drummond; Studentship in 
Heating and Ventilating Engineering, G. F. Mitchell. 


Inquiries.—Makers of the Pyrotite fuses (centre 
contact, Edison screw) are asked for. 


Electrical Opportunities in China.— China presents 
an exceptional opportunity now for American manufacturers of 
electrical machinery and appliances, acoording to Mr. J. H. Lee, 
electrical engineer and manager of the Lee Brothers Importing 
and Exporting Co., of Shanghai, China. Mr. Lee is a member of 
the Honorary Commercial Commission of the Republio of China, 
which is making a tour of the United States in the interest of 
closer trade relations between the two countries. In talking with 
a representative of the Electrical World, he outlined how the 
European war had affected the electrical supply business in China. 
For instance, his company formerly handled exclusively wire made 
in Austria. That source being shut off, and no other having 
developed, the price of the wire required to meet the Chinese 
demand has increased to nearly three times what it was at the 
beginning of the war. Many other electrical products have been 
affected similarly. 

The previous inability or lack of desire of American electrical 
manufacturers to compete in price with European producers was 
mentioned by Mr. Lee. He also stated that American goods were 
usually of better quality than the Chinese market demanded. He 
considers that the price handicap has been overcome, perhaps 
permanently, by other conditions, and that manufacturers of the 
United States are evidencing a desire to meet the lower quality 
requirements of the Far Eastern trade. 

Mr. Lee has made arrangements to represent several American 
manufacturers of electrical machinery, supplies and appliances in 
China. He also is negotiating with other conoerns. It is his 
plan to supplant all his previous European accounts with American 
connections. — 

Trade with South America.—Mr. Calvert Townley, of 
the Westinghouse Electric and Manufacturing Co., recently made a 
tour through South America on behalf of his company's affairs, 
including every country in that continent except Paraguay, 
Eonador and the Guianas. The trip lasted over six months. 

On his return he told a representative of the Electrical World 
that in talking of the conditions existing on that continent it was 
easy to fall into the error of considering South America as a unit, 
whereas it was composed of many very distinct units where widely 
varying conditions prevailed. The various South America 
countries were as different from one another as Canada, the 
United States and Mexico. But all South American nations had 
established lines of activity—methods of doing business through 
channels which were satisfactory to them and which they were 
not anxious to change. It would be a serious mistake to think of 
South American markets, as many people seemed to do, as trees 
laden with ripe fruit waiting to be picked ; rather were they more 
like fertile fields ready for the planting, but from which crops 
could be reaped only after a lapse of time and by careful and 
intelligent cultivation. Also at the present time the purchasing 
power of all the South American countries was considerably below 
normal owing to the fact that their revenues came largely from 
exports, and the markets for these had been cartailed tremendously. 
Europeans had cultivated the South American trade, they had 
established banking and shipping facilities, had invested their 
money in South American enterprises and had organised with 
varying degrees of thoroughness commercial campaigns to get 
South American business. 

Those who believed that any of the European nations now at 
war would be permanently out of business in South America after 
peace was conoluded, were liable to be very sadly mistaken. In 
the future they must expect to have to meet just as keen competi- 
tion as in the past, and the interference with trade between 
South America and Europe caused by the war was only 
temporary. 

Mr. Maurice Coster, export manager of the same company, said 
that the country need not look for any great improvement in trade 
with Central and South America until the European war had been 
brought to a close. The Oentral and South American countries, 
with the possible exceptions of the Argentine Republic and the 
United States of Colombia, were not in a position to finance new 
enterprises. 

Ia order to ensure permanent success and an increase in export 
trade, the statutes relating to this subject must be revised. The 
Shetman Act should be amended in order to exclude from ite pro- 
visions foreign business. Some of the foreign representatives 
acted in the capacity of trade spies,” and furnished their Govern- 
ments with information concerning the business done by subjects 
of competing countries. They even went to the extent of supply - 
ing their Governments with detailed copies of invoices of 
American manufacturers made collectible through foreign banks. 

The Government should adopt a definite policy favouring foreign 
trade, and the banks should be preparéd to assist in financing 
Central and South American Governments and deserving enter- 
prises in those countries, just as foreign banks had done for years 
with scarcely any losses. Foreign manufacturers have in the past 
investigated fareign enterprises, and, upon favourable report of the 
Government agent or other responsible party, have been able to 
secure the assistance of their banks in financing. The United 
States must not deceive itself by expecting that the war would so 
„ competitors as to make their competition negligible 
in the future, | 


Patents and Alien Enemies.—Application has been 
made to the Board of Trade for the avoidance or suspension of 
patents Nos. 21,027/03, granted to Hamilton, and 26,359/12. and 
12,926/14, granted to Hamilton & Ferranti, Ltd, by Messrs. 
Ferranti, Ltd. 

The application of Messrs. Babcock & Wilcox, Ltd., for the 
avoidance of Patents Nos. 27,516/ 1 and 19,696/12 has been 
abandoned. 


Appointments Vacant.—Sub-station attendants for 
the period of the war for the Birmingham Corporation ; improver 
for Hebden Bridge U.D.C. electricity works ; meter superintendent 
(22) for Beckenham U.D.C. See our advertisement pages to-day. 


Technical Colleges and War Work.—Amongst the 
greatest difficulties that British instroment-makers have to con- 
tend with are the ‘lack of skilled workmen and the scarcity of 
toole, such as bench lathes, Ko., at a time when the national 
service demands the greatest possible output. In this connection 
a suggestion that we have received from Mr. R. W. Paul is worthy 
of consideration by the governors of technical colleges, who, we 
are sure, would gladly seize any opportunity to help on the 
nation’s work. Mr. Paul points out that the holidsys are 
approaching, when the staffe of the colleges—and the machines 
—will be liberated from their normal duties. The colleges 
usually employ at least one killed mechanic each, 
and in some cases very expert instrament-makers, whose 
services during the vacation would be heartily weloomed by firms 
engaged on this class of work; the lathes and other small machine 
tools would also be most acceptable if loaned or hired to the 
manufacturers until the autumn. We commend this suggestion 
to the governing bodies of these public institutions, in the belief 
that they will be acting in accordance with their duty to the 
nation by adopting it; the skilled craftsmen must, of course, decide 
for themselves, but we feel sure that most of them will be only 
too glad of the opportunity to take part in war work. Mr. Paul 
will be pleased to make the necessary arrangements, and to put 
e in touch with other instrament-making works if 
desired. 


Metropolitan Association of Electric Tramway 
Managers.—Members of this Association accompanied by a 
number of friends visited Bournemouth on Wednesday of last 
week, where they were met on arrival by Mr. I. Balfin, general 
manager of the Corporation Tramways. A special car conveyed the 
party to the Hotel Metropole. where an excellent luncheon was pro- 
vided, and the comfort of the inner man having been satisfied, a 
motor char à-banc tour through the most interesting aud beautiful 
parts of Bournemouth, Poole and Christchurch ocoupied some three 
hours of the afternoon. On returning to the hotel, the party 
having taken tea, a move was made to the atation, and at 7.11 the 
homeward journey began, dinner being served soon after leaving 
Bournemouth. Waterloo was reached at 10.30, and the visitors 
tired, but thoroughly pleased with their day out, separated for 
home, sweet home. 

The hospitality of Mr. Bulfin was greatly ‘appreciated by the 
company, which included many well-known and distinguished 
members of the electrical fraternity, and was eloquently acknow- 
ledged by one of them, and Mr. T. B. Goodyer, the popular, energetic 
and genial secretary of the Aesociation, was simply ubiquitour, 
much of the success of the day being due to his untiring efforts 
from start to finish. * 


Volunteer Notes. — 33RD. Batt. (OLD Boys) CENTRAL 
LONDON REGIMENT (VOLUNTEERS).—Battalion Orders by Colonel 
S. G. Grant (Officer Commanding), Thursday, July 8th, 1915 :— 

WEEK END PABADPES.— Saturday.— The Battalion will parade at 
Baker Street Station at 2.30 p.m. “C” Company, under the com- 
mand of Mr. C. F. Holland, will detrain at Wembley Park to take 
up a defensive position near the Remount Buildings, throw out 
Outposts, and watch the approaches from Edgware, Hendon and 
Neasien. When attacked, they will fall back on the Remount 
Depot. 

OAS “B” and “D” Companies, under the command of Mr. 
H. O. King, will detrain at Kilburn Station, and the Officer in 
command will make what arrangements he thinks fit to carry out 
the attack on the Remount Der ot at Wembley. 

Bounpbs.—A line drawn from Pres‘on to Eigware; the Edgware 
Road and Metropolitan Railway on the south. Captain Eastwood 
will act as umpire, and at the end of operations will send a report 
in to the Commandant. In the absence of Captain Eastwood, 
Mr. W. Ridd will perform this du'y. 

Sunday.—6 a. m., Reveille; 10 s. m., Church Parade; 10.20 . v., 
Company and platoon drill; 2.30 p. w., battalion parade. 


A. G. JOINER, Captain and Adjutant. 


A Steam-Electric Dredge.—The Mambuloa Placer 
Co. has ordered from the New York Engineering Co. a gold 
dredge to operate in salt water in the Bay of Mambuloa, on the 
north shore of the Province of Ambos Camarines, Island of Luzon. 
According to the Engineering and Mining Journal, the machinery 
will be electrically driven, the electric power being generated on 
board by a steam turbo- generator. The dredge is designed to dig 
55 ft. below water line and to stack 35 ft. above the water line. 
A high-pressure pump will furnish water for washing, being driven 
by a 125-. p. motor, and a low-pressure pump will be operated by a 
75-H.P. motor. Besides these, there will be fire pumps and the 
usual accessory pumps for the power plant. A travelling crane, 
separate stacker hoist and other modern equipment will be pro- 
vided. It is stated that the total cost of the dredgs when erected 
will be about $250,000, — Financial Times 
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Parliamentary.—Royat Assent.—The following Acts 
bave received the Royal Assent :—Electrio Lighting Orders Con- 


firmation (No. 1) Act, 1915. Tramweys Orders Confirmation Act,- 


1915. 

Electrolytic Disinfectant, — In the course of his 
annual report on the working of the electrolytio plant at Poplar, 
mentioned in our last issue, Dr. F. W. Alexander, medical officer of 
health to the borough, states that the hypochlorite of magnesia 
solution is prepared by the electrolysis of water, containing certain 
definite proportions of sodium chloride and magnesium chloride. 
In spite of adverse criticiame, the process has been a success for 
eight years. 

Hypochlorite of magnesium belongs to the magnesia and not to 
the alkali group; it is not caustic, is non-poisonoue, and to the 
clothes is the least destructive of all fhe hypochlorites. It is 
obvious that the stable solutions of electrolytically-made hypo- 
chlorites of magnesium are preferable to those of sodium and 
potassium or even calcium, because for the 


ic, alkaline, and very soluble, and where 
vary strengths of electrolytic fluid. containing the hypo- 
chlorites of sodium and potassium, are produced, one may add too 
much or too little of the hydroxides of the alkalis when working 
with unskilled labour. But when the extremely insoluble 
hydroxide or oxide of magnesium is added and mixed, one can 
add and stir in any quantity, but only the necessary amount will 
be absorbed. 


I. I. E. A. Meeting: Electric Vehicle Discussion.— 
In referring to the remarks of Mr. Meaden, of Wolseley Motore, 
Lid, in the electric vehicle discussion at the recent I. M. E. A. 
meeting, we inadvertently stated that his firm made instead of 
“ supplied ” both petrol and electric vehicles. It is, of course, well 
known that Wolseley Motors, Ltd., are introducing the Baker 
electric, an American production, to this country with the inten- 
tion of finding out if there is a market and supplying it. Under 
the circumstances, the firm being large manufacturers of petrol 
vehicles, we may be permitted to hope that they will soon find it 
to their advantage to build the electric also. 2 we «ts + 

Fatality.—While George Taylor, electrician to Messrs. 
William Baird & Co., Ltd., Muirkirk, was at work on one of the 
high arc lamps he fell from the platform to the ground, fracturing 
his skull and also receiving a severe scalp wound. He was 
removed to hospital in a serious condition. 


OUR PERSONAL COLUMN. 

The Editors incite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—Owing to the serious 
depletion of the electricity staff, the Bridlington T.C. has had to 
refuse MR. CROOKS leave to join the Forces. ö 

In. A. O. Cramp, the borough electrical engineer of Croydon, 
bas been nominated by the Board of Management of the Metro- 
politan Munitions Committee te serve as honorary distriot manager 
of the Croydon area. TET 

Ms. F. WHITEHEAD, shift engineer in the Accrington Corpora- 
tion electricity department has resigned, and MB. A. GOWARD, of 

i has been appointed to fill the vacanoy. 

Mn. C. Newton RUSSELL, the borough electrical engineer of 
Shoreditch, has been appointed by the Metropolitan Munitions 
Committee to be manager of the Fastern District of London. 

MR. FERGUSON, temporary engineer-in-charge at the Bermondsey 
electricity works, has resigned his appointment. MR. SPARROW, 
switchboard attendant, is in future to be paid 38e. instead of 32s. 
per week, while taking a shift. i i 

Mz. G. W. LEEDER, of Runcorn, has been appointed shift engi- 
seer at Eoolee, in place of Ma. A. HELLIWELL (resigned). 

Mr. R. J. Jarvis, of Devonport electricity works, has been 
granted a commission as second-lieutenant in the Hampshire 
(Fortress) Royal Engineers. 

The West Hartlepool Town Council on Tuesday night appointed 
Me. J. W. SPARK, electrical engineer er to the County 
Boroughs of the Plymouth, Devonport and Stonehouse area, as 
its borough electrical engineer, at £400 per annum. 


Tramway Officials—Mr. SrAxLET KETTLER has 
resigned his position as chief assistant to the Musselburgh and 
District Electric Light and Traction Co., and has been appointed 
assistant engineer and depot su dent to the Sunderland 
Distriqt Electric Tramway Oo., Ltd. Before going to Musselburgh 
he was for three years assistant engineer for the Ayr Corporation 
Tramways. . 3 Y , | 

The Derby T. C. has appointed MR. GILBERT MANN, of Birken- 


t, at £150 a year. 


. C. J. SPENCER, general manager of the Bradford City Tram- 


head, as 
Mz. C. 

ways, has been appointed a transport officer on the Headquarters’ 

the rank of Platoon Commander 


The Maidstone T. O. has increased the salary of the tramway 


manager, Mz, LAMBERT, by 425 a year, as from July lat. 


charge of the electrical work of the undertaking. 


car-shed superintendent at the Osmaston Road tramway 


of the Bradford City Volunteer Force. Mr. Spencer holds 


General.— Mr. J.- SHEPHERD, as previously mentioned 
in this column, is terminating his engagement with the London 
County Council to continue the practice of consulting engineer 
carried on during the past 24 years by Mr. T. S. Watney, at Leeds, 
under the name of Shepherd & Watney. For 15 years Mr. Shep- 
herd held responsible positions with leading manufacturing com- 
panies, turning out practically every type of electrical and other 
plant, and for the past 13 years he has been with the London 
County Council tramway department; for eight years he was 
chief assistant electrical engineer, and since 1910 he has had entire 
The capital 
value of the plant directly in his care was £2,340,000, with an 
annual output of 150,000,000 units, which ie larger than that of 
any other municipal undertaking in the world. He has also assisted 
in the preparation of the various bulk electric supply schemes for 
Greater London. Naturally, Mr. Shepherd has had a wide and 
varied experience in connection with nearly every type of engin- 
eering plant, and his numerous friends will join with usin wishing 
him every succes in his new sphere of work. We understand that 
Mr. 1 will continue his interest in the practice in an advisory 
capacity. j 

Among the naturalisation notices in the London Gazette we 
observe the following :—JENS ORTEN-BOVING (Sweden), civil 
engineer, Ingatestone, Essex, oath of allegiance dated May 28th. 

Mr. H. T. MATTHEW has been appointed Pacific Coast repre- 
sentative for the Society for Electrical Development. For six 
years Mr. Matthew acted in the oapacity of business manager of 
Electrotechnical Industry (now Metallurgical and Chemical 
Engineering), after which he was transferred to the Chicago office 
of the McGraw Publishing Co., as western manager for the Heat rical 
World, For the past three years he has represented the. McGraw 
publications on the Pacific Coast. . dd 

A wedding has been arranged and will take place quietly at St. 
Margaret's Church, Westminster, on July 21st, at 2 p.m., between 
Mn. Horace Boot, consulting engineer, M. I. Mech E., M. I. E. E., 
Past President, Inst. Municipal Engineers (borough electrical 
engineer of Tunbridge Wells from 1895 to 1910), and Mabel, 
daughter of Thomae Baker, Esq., of Holt. Owing to the war 
there will be no reception, but all friends will be heartily weleome 
at the ceremony. 

The managers of the Royal Institution have re-elected Sir 
JAMES DEwWAB, F. R. S., Fullerian Professor of Chemistry for a 
period of three years. 

Mr. W. BROOKS SAYERS, who has until recently been engaged 
as milling machinist at the Royal Aircraft Factory at Farnborough, 
and is experienced in electric motor drives for machine tools, is 
relinquishing that work and opening an office at 27 and 28, Great 
Russell Street, London, W. C., where he will take ap initiatory and 
instruction work. 

A large gathering of Freemasons assembled at the Great 
Eastern Hotel, on Thursday last week, on the ocoasion of the 
Installation Festival of the Rolling Lodge, when Mr. J. W. 
BuLLEY (London manager to Messrs. Acoles & Pollock, Ltd., of 
Oldbury) was installed in the chair for the ensuing year. Among 
the visitors were several Grand Lodge officers, The party 
dined together in the Norfolk Room. Mr. Bulley announced that 
it was his intention to go up to the next Boys’ Festival as a 
steward, and sums amounting to 30 guineas gave the matter a good 
send off, Mr. Barlow, director of Acoles & Pollock, Ltd., in replying 
for the visitors, announced that the directors had subscribed £5 58. 
as a memento of the oocae ion. | 


Roll of Honour.—Among the announcements of appoint- 


ments of officers to be Companions of the Distinguished Service 


Order are the following :— 


. Lieut. Vrviax Avousrou: Camns-Cueany, 4th Signal Co., R. N., for great 
gallantry in personally superintending the laying of the telephone lines every 
night over a large area of country which was continually shelled. It was due 
to bis persona] exertions and example during the pericd of April 27h to 
May ard: 1915, that the communications with the brigade were kept up so 
well,’ 


Major WILIaM Farpericn MAXWELL, R. E. (attd. Lahore Divl. Signal Coy.). 
—" Near Ypres during the rations from April 3th to May 4th, 1915, he 
rendered excellent service when responsible for maintaining the signalling 
communications of the division, under most trying ciroumstances. The work 
was very heavy, and he also had to direct the constant repair of lines out by 
the continuous heavy fire. This officer has done consistently well throughout 
the campaign.” 

Seo. Lieut. Henny Morrant STANFORD, 88nd Batt. R. F. A., “for consistently 
gallant conduct both at Neuve Chapelle and again on May 9th, 1916, during 
operations near Rouges Banos, in keeping up communication by mending 
telephone wires under heavy fire.” 8 i 

The Chesterfield Corporation elestricity works have suffered a 
great loss owing to the death of Mr. T. E. BENNETT, second 
assistant engineer, who was shot in the trenches at the Front on 
Wednesday last week. Mr. Bennett, who was 33 years of age, had 
been with the Corporation for nearly 10 years, and he, with several 
other members of the staff, joined the 6th Notts. and Derbys in 
November last, and proceeded to the Front in February. This is 
the first death amongst the large number of the Chesterfield 
lighting and tramway staff who are serving their copntry in various 
branches of H.M. Forces, and great sympathy is felt with Mr. 
Bennett's family, who reside in Nottingham. 

Sergeant FREDERICK J. FULLER, of the Royal Engineers, one of 
the charge engineers at Beckenham U.D.C. electricity works, was 
mentioned by General French in his last report for Distinguished 
Service in the Field. | 1 3 

Poignant interest attaches to the award of the D.C. M. to Lance- 
Corporal BEAGIN, of the 1/7th Worcesters, T. F., who before the war 
was an eleotrioian employed by Messrs, Whittaker, of Dudley. 
Beagin secured the distinction near Le Gheer, on April 19th, when 
the telephone wire, having been out at an isolated post, which the 
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enemy was shelling, Beagin at once voluntarily proceeded 100 
yards across an open space, under shell and rifle fire, and connected 
up the post sgain with a spare instrument. Before the announce- 
3 the award, Beagin's death through wounds was officially 
reported. 

Private HAROLD Kay, 1/6th Manchester Regiment, who has 
died from wounds received in action in the Dardanelles, was the 
only son of Mr. T. C. Kay, secretary to Browett & Lindley, Ltd., 
engineers, of Patricroft, with whom he was being trained. He 
had previously been with the British Westinghouse Electric and 
Manufacturing Co., Ltd., and Dick, Kerr, & Oo., Ltd., of Preston. 
He was 21 years of age, joined the Territorials on the outbreak of 
war, and was drafted to Egypt three weeks later. 

Mr. F. G. Sans, formerly engaged at the Ilford U. D. C. elec- 
tricity works, has been killed in action in the Dardanelle. 

Private A. L. Hopron, of the Liverpool Scottish, who was an 
apprentice at the Corporation electricity works at St. Helens, has 
been wounded by a shell in France, and is in hospital at Rouen 
recovering. He joined last September, and went to the Front in 
January. 

Private JOHN CRAIG BURKE, of Oldham, who is reported to 
have died of wounds received in action, was 23 years of age, and 
was in the employ of Mesers. J. P. Hall & Co., electrical engineers, 
Werneth, Oldham. 

Private W. H. Nixon, R. M. L. I., Portsmouth Battalion, was 
killed in action in the Dardanelles, on May 3rd. He was formerly 
assistant electrician at Mesers. Cochrane's Stanghou mines. 

The Times states that Lieutenant HUGH BoucHIER PHILLIMORE, 
A.M.LC.E, 8th Argyll and Sutherland Highlanders (T. F.), who 
was wounded on June 15th in France and died the aame day, was 
educated at Haileybury, and took un engineering and science, 
gaining the Whitworth Exhibition. He was for a time in the 
F.M.S. Civil Service, and more lately engaged in metallurgical 
work at Kinlochleven, Argylishire. He received his commission 
in November, 1913, and after the outbreak of war volunteered for 
preen service, and accompanied his battalion as machine-gun 
officer 


Obituary.—The death occurred last week of Captain 

HALSALL Owen, of Barfield, Appleton, Cheshire. Deceased was 
educated at Liverpool College, aud began his business career with 
the Horseshay Bridge Building Co., of Shropshire, aud later was 
engaged at the el-ctrical works of Mesers. P. R. Jakson, Man- 
chester, Subsequently he joined the firm of Monke, Hall & Co., 
Warrington, and was appointed secretary and engineer; and in 1911 
he was appointed engineer to the Frodingham (Linoolashire) 
Steel and Iron Co, Following severe illness in the same year, he 
retired. He had had long service with the old Volunteers and 
with the Territorials, and he offered his services to his country 
upon the outbreak of war, but failed to pasa the medical test. He 
was in his 35th year. 
At the funeral of the late MR. C. E. SPAGNOLETTI, Honorary 
Member and Past President of the Institution of Eleotrical Eagi- 
neers, which took place at West Hampstead Cemetery last Friday, 
July 2nd, the Institution was represented by Sir John Snell 
(President), Prof. Carey Foster, F. R. S., Dr. S. P. Thompson, F. R. S., 
Mr. J. E. Kingsbury, Mr. Roger T. Smith, Mr. H. Hirst, and Mr. 
P. F. Rowell (secretary). N 

MR. HnxREST Lona, electrical engineer, late of Newcastle-on- 
Tyne, died at Scotton Grange, Knaresborough, on J aly 3rd. 


——— 


NEW OOMPANIES REGISTERED. 


Siluminite Insulator Co., Ltd. (140,804).—This company 
was registered on June 28th, with a capital of 61.500 in £1 shares, to 
acquire and turd to account any invention relating to the manufacture, pro- 
duction, treatment. application, recovery, distribution and use of electric 
insulating materials of all kinds, etc., and to adopt an agreement with 
W. E. W. Richards. The subscribers are: E. Spencer, 10, St. 7 Place 
S. W., barrister, 550 shares; M. E. W. Richards, 133-6, High Holborn, W.C.. 
consulting engineer, one share. Private company. The number of directors 
is not to be tess than two or more than five; the subscribers are to appoint 
the first. Qualification, 450. Solicitors: Beckingsale & Co., 34, Copthall 
Avenue, E. C. ~~ 


_Cahirciveen Electric Light and Power Co., Ltd. (4,259).— 
This company was registered in Dublin on June 29th, with a capital of 
41.800 in £1 shares, to carry on at Cahirciveen, Co. Kerry, the business 
of an electric light supply ‘company in all its branches. The subscribers are: 
Rev. P. Browne, Cahirciveen, 100 shares; T. Ryan, Cahirciveen, merchant 
50 shares; Miss J. A. O'Sullivan, Cahirciveen, 30 shares; Rev. T. D. 
O'Sullivan, Cahirciveen, 25 shares; W. J. Leslie, J.P., Cahirciveen, 25 
shares; J. F. Mannia, F. R. C. S., Cahirciveen, 20 shares; T. Suyrice, Cahir- 
civcen, merchant, 15 shares. The number of directors is not to be less than 
three or more than six; the first are T. B. Morley, J. Brenhan, T. C. Fitz. 
TS M. J. Healey, P. J. Reardon, and E. L. Cantwell. Qualification, C25. 
vgistered office: Power House, Cahirciveen. 


Bachelet French Syndicate, Ltd. (140,823).— Registered 
June 30th, by Wake, Wild & Boult, 158, Aldersgate Street, E. C. Capital 
£50,000 in £1 shares. Objects: To adopt an agreement with H. G. Barrett 
to acquire and turn to account patents, licences and rights, to carry on tne 
business of manufacturers of and dealers in any articles capable of being 
manufactured thereunder, and that of founders, tool makers, metal workers, 
boiler makers, electricians, electrical, mechanical, and general engineers, 
generators and storers of electricity, etc. The signatories (with one share 
each) are: W. E. Newell. 166, Piccadilly, W., secretary; J. S. Murray, 166, 
Piccadilly, W., gent. Private company. The first directors (to number not 
less than two or more than seven) are C. Vane (chairman), 106, Piccadilly, 
W.: H. G. Barrett, Mill Lane, Clayton, Sussex: D. S. Crowther, Hay Green, 
Kingston Hill, Surrey; T. B. Burnham, Woodhurst. Crawley; A. Dent, 55, 
Lec Park, Blackheath, S. E.: and E. Alderton, 42, Piccadilly, W. Qualifica- 
tion, 45. Remuneeation, 10 per cent. of the profits available for distribution 
for dividend, divit &, Registered office: 166, Piccadilly, W. 


* 


1914 (filed May 27th. 1915). 
on 920; £713 12s. 6d. paid, 


OFFICIAL RETURNS OF ELECTRICAL 
. COMPANIES. 


1 


British Sherardizers, Ltd.—Debenture, 
1915. to secure 600. 
including uncalled capital. 
S. W. N 

Carville Site and Power Co., Ltd.— Issue, on June 18th, 
1915, of £10,000 debentures, part of a series of which particulars have already 
been filed. = 

Vactite Wire Co., Lid. (105,696).—Capital, £450 in £1 
shares. Return dated December 31st, 1914 (filed May 7th, 1915). All shares 
taken up; £42 paid; 6448 considered as paid. Mortgages and charges, £1,700. 

Van Raden and Co., Ltd. (78,383) .—Capital, ‘£10,000 in 
£1 shares. Return dated January 14th (filed May 8th), 1915. 6,754 shares 
taken up; £l per share called up on 4.654 shares; £4,654 paid; £2,100 
considered as paid on 2,100 shares. Mortgages and charges, . 600. 

North Metropolitan Electrical Power Distribution Co., Ltd. 
—Particulars of 225, 000 debentures, created by resolutions of June I7ih. 
1909, and May 6th, 1915, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the amount of the present issue being 5,000. Prv- 
erty charged : The company's undertaking: and property, present and future, 
including uncalled capital. No trustees. 

General Cable Manufacturing Co., Ltd.—Debenture, dated 
June 24th, 1915, to secure £1,000, charged on the company's undertaking and 
property, present and future, including uncalled capital. Holders, Aubert 
Grenier & Co., Cossony-Gare, Switzerland. 

Oxford Electric Co., Ltd. (34,685).— Capital, £175,000 in 
£5 shares (15,000 pref.). Return dated March 19th, 1915. 20,000 ord. and 
11,000 pref. shares taken up; 4d per share called up on 13.200 ord. and 
10,000 pref., and C per share on 1,000 pref. shares; £118,550 paid (including 
£1,550 paid on 310 ord. shares forfeited); £34,000 considered as paid on 
6,800 shares. Mortgages and charges, 50, 000. 

Nalder Bros. and Thompson, Ltd. (62, 214).— Capital, 
2, 700 in £1 shares (10,000 pref.). Return dated December 10th, 1914. 
9,461 pref. and 11,370 ord. shares taken up, £1 per share called up on 9,461 
pref. and 1,370 ord.; £10,831 paid; 10.000 considered as paid on 10,000 

Mortgages and charges, nil. Return of allotments made up 


dated June 10th, 


charged on company's property, present and future, 
older: W. J. Halsey, 23, Queen Anne's Gate, 


or J. shares. 
to April 24th, 1915, shows a further 539 pref. and 161 ord. shares allotted 
for cash. : 

Oldham, Ashton and Hyde Electric Tramway, Ltd. 
(55,318).—Capital, £,100,000 in £1 shares (50,000 pref.). Return dated April 
Sch, 1915. All shares taken up; £100,000. paid. Mortgages and charges, 
£47,000. 

Northwood Electric Light and Power Co., Ltd. (66.312).— 
Capital, 430. 000 in £1 shares (15,000 pref,). Return dated March 18th, 1915. 
12,307 ord. and 6,880 pref. shares taken up: l per share called up on 8,282 
ord. and 6,880 pref. shares; £15,162 paid; £4.25 considered as paid on 
4,225 ord. shares. Mortgages and charges, 4.625. 

vera Cruz Telephone Construction Co., Ltd. (107,144).— 
Capital, £10,000 in l shares. Return dated February Ist, 1915. 9.650 
shares taken up; 2.500 paid; £7,159 considered as paid. Mortgages and 
charges, nil. : 

West Naples Tramways and Valfortore Railway Co., Ltd. 
(107,436).—Capital, 650,000 in Hl shares. Return dated December 3st, 

7,920 shares taken up: Cl per share called up 
leaving £206 7s. Gd. in arrears; £7,000 con- 
sidered as paid on 7,000 shares. 


London Electrical Trading 
£2,000 debs., created March 16th, 1915, filed pursuant to Section 93 (J) of the 
Companies (Consolidation) Act, 1908, the amount of the present issue being 
(2000. Property charged: The company's undertaking and property, present 
and future, including uncalled capital. No trustees. 

Co., Lfd.—Second 


Brilliant Arc Lamp and Engineerin 
deb. dated June 23rd, 1915, to secure £90, charged on the company's under- 
taking and property, present and future, including uncalled capital. Holders : 
S. H. Cohen, 4. Grosvenor Gardens, Willesden Green, N.W., and M. Nord- 
wald, 125, Brondesbury Road, N.W. 


Brook, Hirst and Co., Ltd. (95,264) .—Capital, £20,000 
in 1 shares. eturn dated January 14th (filed May 14th, 1915). 12, 
shares taken up; 212,500 considered as paid. Mortgages and charges, £7,000. . 


Gell Telegra hic Appliances Syndicate, Ltd. (78,405).— 
Return dated March 13th, 1915. Capital at date of return, £,40,000 in £1 
shares. 37,700 shares taken up; 10s. per share called up on 15,000 and 41 
per share on 7,700 shares; La 10s. paid (including C437 10s. paid on 
1.500 shares forfeited): £22,500 considered as paid, being Cl per share on 
15.000 and 10s. per share on 15,000. Mortgages and charges. £1,000. The 
capital was reduced to 620,000 in 10s. shares on May 25th, 1915. 


Carbone Arc Lamp Syndicate, Ltd. (80,279).—Capital, 
£9,880 in £1 shares (9,500 ord. and 190 “A” def. and 190 “B” del,). 
Return dated December 31st, 1914 (filed May 5th, 1915). 7.607 ord.. 190 
“A def., and 190 B def. shares taken up; l per share called up on 
107 ord. shares; £107 paid: £7,880 considered as paid on 7,900 ord., 190 
def., and 190 B def. Mortgages and charges, nil. 


Cable Accessories Co., Ltd. (93.345).— Capital. £20,000 in 
£1 shares (4,000 6 per cent. cum. pref.). Return dated May 20th, 1915. 
10.500 ord. and 1,800 pref. shares taken up; C! per share called up on 8,042 
ord.. 15s. per share on 348 ord., 129. 6d. on 1,910 ord., 10s. on 200 ord.. and 
£l on 1,800 pref.; 48.346 los. paid; £3,050 considered as paid. Mortgages 
and charges, nil. Return of allotments made up to May 28th, 1915, shows a 
further 50 pref. and 5,500 ord. shares allotted for cash. 


Morivages and charges, nil. 


Co., Ltd.—Particulars of 


SS ;....:ñ.—— 


CITY NOTES. 


Bombay Electric Supply and Tramways Co., Ltd. 


THE total revenue from all sources for the year ended December 
Sist, 1914, including the amount represented by sale of cur- 
rent to the tramways, amounted to £302,570, an increase of 
£26,102, or 9.44 per cent. The total expenditure was £144,987, 
an increase of £14,091, or 10.77 per cent. The net profit 
aggregated £157,583, an increase of £12,010, equivalent to 8.25 
per cent. Interest on loans amounted to £1,907. interest on 
debenture debt £35,668, sinking fund account £6,732, depre- 
ciation fund account £27,000, redemption of second deben- 
tures of equivalent par value £8,000, contribution to officers’ 
and employés’ provident fund £2,303. After making these 
deductions and adding 44,350 brought forward, £80,322 
remains, out of which the dividend_on the 6 per cent. cumula- 
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tive preference shares absorbs £35,995, and a dividend on the 
ardinary shares of 6 per cent. per annum, free from English 
income tax, £36,000, leaving £8,327 to be carried forward. The 
gross tramway recap were £169,885, compared with 
£170,673 for 1913, and the working expenses were £85,297, 
against £81,123. The balance of receipts over expenses is 
481.588, compared with £89,549. 

Up to the end of July, 1914, the traffic continued to show a progressive 
expansion. With the declaration of war in Europe the earnings commenced 
to decline in consequence of the shrinkage of the city's export and import 
trade resulting therefrom, and the general commercial depression. By the end 
o the year the net earnings from the traction branch of the business showed 
a'@rcline of £4,900. Since the commencement . the present year there has 
been some rerovery. For November last year wie falling off in receipts had 
imreascd to 10.31 per cent. as compared with November, 1913. For March, 
1915. the percentage of declension had fallen to 6.16 per cent. The future 
course of the tramway receipts was Hkely to depend largely upon the course 
of the war. The revent recovery in the prosperity of the mill industry at 
Bombay constituted an encouraging factor, but both the export and import 
suiistics of the port continued to record a heavy decline. In view of the 
isting situation certain extensions of the tramway in contemplation before 
th; outbreak of war have been deferred. 


1913. 1914. 
Miles opened Route miles eee si ss 20.38 20.38 
Passengers carried i a are .. 40,692 022 40,449 634 
Proportion of expenses to receipts ... 48 p. c. 51 p. c. 
Cars in stock 
(a) Running singly . f ov 150 150 
(b) Coupled as two-car trains... 60 80 


The gross electric supply revenue, including the sale of 
current to the tramways, aggregates £132,669, compared with 
£13,466. The working expenses were £55,734, against £46,264. 
The receipts, exclusive of the revenue represented by the cur- 
rent supplied for the tramways, amounted to £105,778, com- 
pared with £77,569 for 1913. e balance of £76,935 compares 
with £59,182 for 1913. 

The progress of the supply branch continues satisfactory, the net revenue 
increase of £17,700 having considerably more than wiped out the declension 
ia the net earnings from the traction branch, and Sorat a substantial 
advance on the percentage of increase in the net earnings from supply for 
1913 as N with 1912. Progressive as are the figures ſor 1914, they 
would have been even better but for the adverse influence of the war during 
the latter half ol the year, which in various ways operated to check con- 
sumption, 

The directors are continuing the policy of extending the supply mains 
where the demand justifies them in doing so. Apart from the domestic demand 
fer lighting and ans the industrial demand for electric energy for power 
purposes continues to record a marked progression. Amongst the more 
important contracts recently entered into under this heading are agreements 
with the British India Steam Navigation Co. and with Messrs, Alcock, 
Ashlown & Co. 

The capital expenditure during the year was £46,461, 
principally for mains extensions and additional substations 
and rolling stock. The report also describes the steps 
taken in connection with the increase of the capital of the 
cmpany. After the re-opening of the Stock Exchanges an 
extraordinary general meeting of shareholders was held at 
which an issue of 12,000 additional ordinary shares of £10 


each was authorised. The shares were offered to the share- 


b. ders. both preference and ordinary, at £12 12s. per share, 
in the proportion of 1 share to 10 shares of their individual 
holdings. As the result of this offer, 9,520 shares were sub- 
scribed. 

Annual meeting: July 29th. 


= 


Crompton & Co., Ltd. 


Mn. Canteton FowerL TuFNELL took the chair at the annual 
niceting, held at Salisbury House, on Monday. He said he 
had again to congratulate the shareholders on the improved 
psitioy of the company, for he thought they woukl all agree 
that the figures laid before them that day were satisfactory. 
The cutbresk of war in August naturally had a detrimental 
effect on the business. A large nuinber of employés joined 
the Colours, and the work in hand had to be completed under 
difficulties and at an increased cost. The company usually had 
a considerable amount of work in hand for Government 
departments, and although the value of such work completed 
and delivered in the period under review was in excess of 
that usually turned out, the orders from private customers 
were delayed. He mentioned this because it had been sug- 
gested that the increased profits of the company were due to 
the war, but as a matter of fact, if it had not been for the 
war the profits would have been better. The net profit was 
£5.40, as coinpared with £13,551 in the previous vear, and 
with the amount brought forward they had £28,449 at their 
disposal. They proposed to place £6,500 to the general 
terve fund, as against £2,500 last year. A sum of 43.500 
was placed to special depreciation account; £1,608 was being 
“ritten off preliminary expenses; and the full preference divi- 
dend of 7 per cent. was being paid, which would absorb 
£0349, and leave 47.691 to be carried forward, as against 
£2189, Some of the shareholders might feel a little dis- 
appointed that they did hot recommend a dividend on the 
ordinary shares, but their policy of strengthening the com- 
Lunv's position would, he was satisfied, receive their approval. 
for the events of the past vear had more than ever convinced 
the directors of the necessity and value of this conservative 
policy. With regard to the balance sheet. the expenditure 
during the year was £12,749, most of which was for addi- 
tinal plant at the works. Stock in trade and work in pro- 
gress— 4196.757— was up by some £10,000. Investments in 
ather companies remained at the same figure: the interest 
ieceived on these investinents was approximately 5 per cent. 
en the book values. With regard to the profit and loss 
account, the depreciation had been charged at the usual rate, 


for all repairs and maintenance had been debited against 
revenue. So far as the current year was concerned, the 
volume of orders in hand was satisfactory, and unless some- 
thing unforeseen occurred to interfere with their working, 
they were looking forward to a successful year. During the 
year application was made to the Stock Exchange Committee 
for a quotation of the company’s shares, but the Committee 
in their wisdom decided to postpone granting it until such 
time as the existing debentures—which were the original de- 
bentures of the old company—had been dealt with. Whilst the 
war lasted, nothing could be done. The board made suitable 
allowances for the dependents of their employés who had 
joined the Colours. In conclusion, the CHAIRMAN thanked the 
management and all concerned for the excellent work they 
had done in the past year. 

Lieut.-Col. J. CLIBBOURN seconded the motion, and the 
report was adopted without discussion. 

A hearty vote of thanks was passed to the board and staff 
for the way in which they had looked after the company's 
interests during an anxious period. 


German Electrical Companies. 


The Welter Elektrizitats und Hebe Werke, of Cologne-Zoll- 
stock report that the working results in 1914 were prejudicially 
uffected by the war and by a serious fire. Although gross 
profits of £7,100 were earned as against £11,000 in 1913, the 
turnover for the year shows a slight loss, which has been 
extinguished by drawing upon the reserve fund. This situa- 
tion compares with a dividend of 6 per cent. in 1913. 

The accounts of the Continentale Gesellschaft fur Elektrische 
Unternehmungen, of Nuremburg, after placing £66,000 to re- 
serve funds for renewals and redemption of the capital of 
the company’s own supply works and allocating £2,600 to 
the general reserve fund, as against £5,000 in 1913, indicate 
net profits of £57,000 for 1914, as compared with £100,000 in 
the preceding year. It is intended to pay a dividend of 34 
per cent. on the preference capital, of which the capital almost 
entirely consists apart from loans, as contrasted with 6 per 
cent. in 1913. ; 

The A. H. G. Schnellbahn Gesellschaft; of Berlin, which was 
formed at the beginning of 1914 by the A. E. G. and the Berlin 
Electricity Works Co. for the purpose of carrying into effect 
the agreement entered into in. 1912 by the A. E. G. for the 
construction of an elevated and underground electric railway 
between Gesundbrunnen and Neukolln, has now presented its 
first report. It states that work on the first section in the 
Brunnen Strasse of a length of nearly one mile was con- 
menced in May, and the second section which concerns the 
tunnelling of the Spree was begun in the autumn. Since the 
outbreak of the war the works have progressed more slowly 
than was foreseen, owing to the scarcity of labour and trans- 
port wagons, although the hope is expressed that the railway 
will be completed within the stipulated period. The paid up 
ordinary capital amounts to 41.000.000, and the preference 
shares to £1,125,000, interest on which is being paid during 
construction at the rate of 44 per cent. and 5 per cent. re- 
spectively. 

The report of the Elektrizitats Gesellschaft, late W. Lah- 
meyer ck Co., of Frankfort-on-Main, which is a holding com- 
pany belonging to the A.E.G. group, states that the effects 
of the war were perceptible all round, although these were 
manifested less in a decline in profits than in the necessity 
for the subsidiary companies to refrain from increasing their 
dividends. So far it has been possible to maintain uninter- 
rupted working of the undertakings managed by the company 
in the country. The foreign undertakings principally con- 
cerned are the Kief-Swjatoschin tramway and the Warsaw 
Electricity Co. The former was sequestrated by the Russian 
Jovernment in Januarv, whilst the latter, whose administra- 
tion is located in Paris, realised a greater surplus down to 
the outbreak of the war, but since that time it has been 
impossible to obtain further information. The accounts of 
the Continental Co. indicate gross profits of £197,000, as 
against £184,000 in 1913, and net profits of £103,000, as 
compared with £100,000. It is proposed to distribute 7 per 
cent. on the ordinary capital of £1,312,000, being the same 
rate as in 1913. l 

The directors of the Akkumulatoren Fabrik H. G., of Berlin, 
which owns the Tudor battery patents, state in their report 
for 1914 that as the year includes a perioed of war-tine, they 
refrain from giving a review of the course of the undertaking 
in the home and export trade. During the early months of 
the war, a serious diminution in the turnover took place, but 
an improvement was noticed in each succeeding month, with 
the result that the total value of the deliveries for the year 
reached £1.011.000, as compared with £1,104,000 in 1913. Tt 
was impossible to say anything regarding the foreign under- 
takings as the conditions, even in neutral countries, did not 
permit of any sound opinion being formed. The gross re- 
ceipts amounted to £436,000, as against £425,000 in 1913. 
After defraying general expenses and cost of management. 
and setting aside £29,000 for depreciation, as compared with 
415.000. the net profits and balance forward are returned at 
£148,000, as contrasted with £147,000, and a dividend is 
proposed at the rate of 18 per cent. on the ordinary share 
capital of £600,000, as against 20 per cent. in 1913 and 25 per 
cent. in 1912, 


54 THE ELECTRICAL REVIEW. 


[vol. 77. No. 1,968, JULY 9, 1916, 


Consolidated Electrical Co., Ltd. 


TRE ordinary income for the year ended March 3lst, 1915, 
amounted to £5,344, in comparison with £4,786 for the pre- 
vious year. The general charges amounted to £1,191, in com- 
parison with £1,220, Of the balance of £7,169 standing to 
the credit of revenue account, the interim dividend of 3 per 


cent. paid on the preference’ shares on January Ist, 1915. 
absorbed £450, leaving a disposable balance of £6,719. The 
final dividend of 3 per cent. payable on the preference shares 
will absorb a further 4450, and the directors now recommend 
a dividend on the ordinary shares of 3 per cent. for the year, 
leaving £2,969 to be carried forward. The investments are, 
as on former occasions, taken in the balance sheet at cost; 
and, on the whole, have suffered little in comparison with 
the general shrinkage in market values since the outbreak of 
war. The scheme of arrangement referred to at the last 
general meeting, which it was intended to bring forward in 
the autumn of last year, could not be proceeded with in 
consequence of the disturbed financial conditions following 
upon the outbreak of war. 

Mr. HERBERT ALLEN présided over the annual meeting. held 
at River Plate House, E. C., on Tuesday. He said that on the 
face of the accounts there was little to indicate that the year 
under review embraced eight months of a devastating war— 
a war Which had devastated the fields of finance almost as 
much as the battlefields of Europe, As a matter of fact, 
during a year of financial disturbance the assets of the com- 
pany had suffered little, if any, depreciation. Their income 
showed a substantial improvement upon that of the previous 
year, and their expenses once more showed a decrease and 
had established a fresh record. They recommended the pay- 
ment of a dividend of 3 per cent. on the ordinary shares, 
which would absorb £3,300 and leave £2,969, which, under 
the circumstances, the board thought it wise to carry forward. 
He did not think the board need offer any apology for the 
slight reduction in the dividend, but, on the contrary, they 
were almost entitled to congratulate ‘themselves on being in 
a position to make a distribution of 3 per cent, at a time 
when well-managed companies of great magnitude and im- 
portance had had to drop the payment of dividends alto- 
gether. The policy of the board had been to keep the assets 
as liquid as possible consistently with the need of earning a 
reasonable return on the money to pay a dividend. On the 
whole, they could claim to have been fairly successful in this 
respect. At the outbreak of the war, which was at the time 
when the reorganisation scheme was to have been brought 
forward, their assets were divided pretty evenly between 
short loans and short-term investments. The average yield 
on the loans was quite satisfactory, and not a penny. of the 
capital was in doubt. It would not have been surprising if 
the outbreak of war had put a very different aspect on their 
affairs, but few companies had suffered relatively as little as 
theirs. Their loans and investments had given undiminished 
returns, and, so far as they could be valued, were worth 
little less now than the figure at which they stood in the 
halance sheet. The one doubtful element, singularly enough, 
happened to be the most legitimate investment which an 
electrical trust company could undertake, the Constantinople 
Telephone Co. He was personally acquainted with the city, 
and did not know of any city of equal size which afforded 
such splendid scope for telephone enterprise. The concession 
was only granted a few years ago, and the service had only 
been started a few months before this country went to war 
with Turkey. Obviously, the present state of affairs in Con- 
stantinople gave the owners of the telephone company great 
anxiety, but they by no means despaired of the future. ere 
Was every reason to believe that the system had suffered 
little or no physical damage, and in the long run their 
interests should suffer little. However, their interests in this 
company represented less than one-seventh part of their total 
investinents, so that in no event would the loss be serious. 
The remainder of their investiments had given little cause 
for anv anxiety. With regard to loans, one loan represented 
£25,000 out of a total of £35,000. Litigation arose over this, 
hut they established their case in the Courts. All their 
expenses were paid, and they received a very substantial 
proportion of the loan, and the balance was being paid by 
monthly instalinents, and, at the same time, they received 
a very remunerative rate of interest. 

Mr. Wricut seconded the motion, and the 
adopted without discussion. 

Mr. KINGSBURY remarked that he had had something to 
do with the initiation of the Constantinople Telephone Co., 
und he felt the greatest confidence in his holding. Constanti- 
nople was the only city in the world with a million inhabi- 
tants without telephone communication, 
system installed with all the experience of a quarter of a 
century's work behind it. At the present moment force 
mitieure Was interfering: with the company’s interests, but 


before long force majeure would be the other way round, and 


then there could be no doubt of the steady improvement of 
the position of the company. 


ne —ää—ů— 
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Telegraph Construction and Maintenance Co., 
Ltd.—The directors have declared the usual interim dividend of 


5 per cent? 


report was 


Tt had now A 


Chili Telephone Co., Ltd. 


THE aggregate number of subscribers at all centres at the 
end of the year (March, 1915) was 13,095, a decrease of 880 
for the vear. The gross revenue in Chile from all sources 
was $3,163,530, an increase of 96.527. The expenditure in 
Chile was $1,647,933, an increase of $27,112. The net income 
in Chile from all sources was $1,515,597, a decrease of $20,585. 
The average rate of exchange for the year was 8.4ôd., as coni- 
pared with 9.60d. in the previous year, giving a decrease for 
the year of 1.14d. Converted into sterling at this rate, the 
net income figures are £53,424, a decrease of 48.030. The 
liquid assets and liabilities in Chile at March, 1915, were 
valued at 7id., the current rate of exchange at that time. as 
compared with 94d. a year previously. The balance to the 
credit of the revenue account, including £3,956 brought for- 
ward, is £51,921, of which £3,838 has been expended on 
replacements, ete., of plant. An interim dividend of 3s. per 
share, free of income tax, was paid on January 15th last, and 
after carrying 412.344 to the general reserve and setting aside 
£5,000 as à special reserve against loss on investments, the 
directors now recommend a final dividend of 58. per share, 
free of income tax, leaving £4,339 to be carried forward. 
Annual meeting: July 14th. 


General Electric Co., Ltd. 


TRE directors report that for the year ended March 31st, 1915, the 


net trading profita and income from investments, &o., amount to 
£164,877, plus £36.740 brought forward, making a total available 
profit of £201,617, Debenture interest required £8,000 ; depreciation 
and provision for removal expenses, £18,855 ; and the dividend on 
the preference shares (6 per cent.) absorbed £38,681, leaving an 
available balance of £136,081. Oat of this, managing director’ s and 
employés’ bonus requires £9,931 ; balance of expenses of new issue 
of capital, £13,822 ; dividend on ordinary shares (10 per cent.), 
£48,142 ; reserve account, £20,000: war grante, £7,482, leaving 
£36,701 to be carried forward. The balance of the reserve account 
at March Slat, 1914, was £200,000, plus for 1915, as above, £20,000, 
giving a total of £220,000. 

The war has interfered with the company’s plans for extension, 
but, so far, has not affected the volume of business, as the great 
inorease in orders from Government Departments and Government 
contractors has fally compensated for the decrease in general 
business. Although the great majority of the company's products 
are essential for war purposes, the outlook for the coming year is 
one of some uncertainty, owing to the absence with His Majesty's 
Forces of nearly 1,000 of the com ‘s most skilled staff and 
workpeople, and owing to the unsettled state of the labour and 
raw material markets. Extensions at the Witton Works are now 
being carried out. The Pirelli-General Cable Works at Southampt n 
have been completed during the year and have started manufa - 
turing. The steelwork of the Kingsway building is erected, bit 
the board have decided to defer completion of the building, to a 
more suitable time. The issue of £400,000 additional capital 
during the past year has been a great success, and the expenses in 
connection with such issue are finally disposed of in the account. 

Mr. J, Y. Fletcher and Mr. S. D. White were appointed directors 
on January 4th, 1915, 

Annual meeting : To-day, July 9th. . 

We give below the comparable figures from the reports for the 
three years ended March, 1913, 1914 and 1915 :— 


N 1918. 1914. 1915. 
Net trading profit and income l ' 
from investments.. . £145,261 £157,894 £164,577 
Depreciation and debenture a 
inter et 32.543 32 328 26. 855 
Pref, dividend ... 19,878 24.000 38, 681 
(6 %) (6 %) (6 V) 
Available balau dee. 124,890 133,896 186,081 
Managing director's and em- f 1 l 
ployés’ bonus a 9.284. 10,156 9,934 
Expenses of new issue of shares 10,275 14,000 13,822 
Staff benevolenoe aia’ 3,000 3,000 — 
War grants sas ea — — 75482 
Ordinary dividend... Sas 40.000 40,000 48,142 
(10 ) (10 * (10 %) 
To reserve account... 30 000 30,000 20,000 
Balance carried forward ... 82 331 36 740 86,701 
Reserve fund total 170,000 200, 000 220, 000 


Russian Electrical Companies. — The Russian 
Siemens-Schuckert Co. (capital, 15,000,000 roubles) made a profit 
of 1,149,199 roubles in its fifteenth (19114) working year, and will 
pay a 5 per cent. dividend. 

The United Cable Factories (capital, 6.000, O00 roubles) made a 
profit of 3,337,361 roubles ia its ninth (1914) working year, and 
will pay a 15 per cent, dividend. 


Electrical and Industrial Investment Co., Ltd. 
—A petition for the confirmation of the reduction of capital as 
agreed at meetings held in March, is to come before the Chanoery 
Division, on July 19th. 


Newcastle-upon-Tyne Electri¢ Supply Co., Ltd.— 
An interim dividend of 24 per cent. is recommended on the 
preference shares, but, owing to the uncertainty of the situation, 
the question of a distribution on the ordinary shares is postponed. 
Last year the interim dividend was 21 per cent. 
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South Ameriean Light and Power Co., Ltd. 


D Rixd the year ended March 31st, 1915, tlie net profit was 
410,001, plus 4517 brought forward. A dividend of 5 per 
cent. will absorb £8,620, there is devoted to writing off the 
„ issue expenses 41,500, and £398 is to be carried 
erward. 


March 31. March 31. March 31. 
1913 1914. 1915. 


Arc lamps, connected s% sis 32 se. 7333 813 801 
Re. r. incandesecnt lamps, connected ... . 52,934 56,142 56,090 
Fans, connected a a es see sea 312 311 329 
Motors ies pa sae i ees paii 91 116 126 
Customers : z . 1,706 1,924 2,009 


To fill the vacancy caused by the death of Mr. F. O. 
Smithers, Mr. J. A. Goudge has been elected to the board. 

Mr. T, P. GASKELL presided on Monday at the annual meet- 
ing, held at Dashwood House, B.C. He said that, unfortu- 
netely, they had not done so well as in the preceding year, 
the receipts having fallen by some £1,700 or £1,800. Despite 
that, however, after paying a dividend of 5 per cent., they 
had been able to set aside £1,500 to write off a portion of the 
debenture issue expenses. With the exception of £500, they 
had now written off the whole of the £5,91L discount on the 
issue of the debentures. Although they had had a coinpara— 
tively bad year, he thought they might say they had now 
turned the corner. The first nine inonths of the last financial 
vear—to December Slst, 1914—showed a falling off in gross 
receipts of £3,370 as compared with the corresponding period 
in 1913, whereas for the remaining three months there was 
an increase of £273. That, he thought, indicated that the 
Worst was over, and they now had before them a better pros- 
pect than at this time last year. Of course, a great deal 
depended upon the harvest, which would come forward at the 
end of the vear. So far, their advices went to show that the 
seedjng time had been a gocd one, and they might hope that 
the results would be correspondingly good later on. 

Mr. EpMCND CHARRINGTON seconded the motion, which was 
carried, 


— 


Puebla Tramway, Light and Power Co. — The 
directors have issued a circular to the holders of the first mortgage 
5 per cent. bonds containing proposals for modifying their rights 
and the provisions of the trust deed. They state that owing to 
the falling off in the company's receipte through the disturbed 
conditions prevailing in Mexico, and owing to the very uncertain 
value of the peso, it i; impossible for the company for some con- 
siderable time to assume that its earniags will realise in sterling 
an amount sufficient to pay the interest on the first mortgage 
bonds, to say nothing of providing for the sinking fund.— Times. 


Davey, Paxman & Co., Ltd.—For the 15 months 
ended March 31st the trading profit was 2 17,745, making, with the 
£4,295 brought forward, a total of £22,040. This amount will be 
applied as follows:—£3,453 to depreciation reserve, £2,375 for 
directors’ fees, £745 to write off balance of South African expenses 
re gas engine installation, £4,530 for one and a-quarter year's 
interest on debenture stock, and £650 written off patent licences, 
leaving £10,287 to be carried forward.— financial Times. 


STOCKS AND SHARES. 


Turspay EVENING. 

The markets na a whole are partially throwing off the 
influence exerted over them by the new 44 per. cent. War 
Loan. Busines is still greatly checked, but the severe falls 
which have been occurring are to some extent arrested. Last 
week, for instance, there was a rush to sell bank shares, and 
prices sluinped very heavily. This week, people have come in 
to support them; and a strong recovery in Home Railway 
etecks is another indication of the way in which the imme- 
diate effect of the War Loan is wearing off. Prices of many 
w-curities are undoubtedly cheap, and it is not surprising that 
investors should find it difficult to decide whether duty calls 
them to subseribe for the War Loan, or to buy more shares 
of Other investinents to average holdings acquired at substan- 
tially higher prices. Not the least difficult part of a stock- 
broker's vocation just at the present time is to decide such 
knotty points for clients who insist upon leaving them to his 
discretion, because the unfortunate man knows that whatever 
he does will be wrong. 

re seems to be little doubt as to the success of the Loan: 
and the offer of a thousand million dollars to the United States 
ts evidence: that those in charge of the issue have awakened 
to the desirability of attracting American money to this coun— 
trv—not only for the purpose of getting the money itself, but 
for assisting the rate of exchange, which is still suttciently 
against this country to add greatly to the cost of the extensive 
war purchases now being made by the Allies. 

Further. falls have taken place m most of our lists, aud the 
season is still the disposition to sell on the part of those who 
want to put the money into the new War Steck. Knowing. 
as they do, the general trend. the jobbers read their brokers 
as being sellers in advance. The fall of £5 10s. in Telegraph 
instructions is, for example, out of all proportion to the 
number of shares offered for sale. The Company has declared 


its regmlar interim dividend of 5 per cent.—that is, 128. per 


share; and the yield at the present price is the substantial one 
of 74 per cent. Se ee 

In their desire to turn sovereigns into soldiers, the public 
have been over-anxions to get out of existing Investments, 
regardless of. the serious indirect consequences which may 
arise out of this process. Next week, however, should see 
quotations responding to the better tone which is already 
perceptible here and fiers through the House. The War Loan 
subscription lists close on Saturday, allotment letters will be 
out in full before the end of another week, and, although for 
some time to come the War Loan market is bound to be the 
most brisk in the Stock Exchange, there should be a notice- 
able return of interest to other securities. | 

The rally in Steam stocks has brought about a syinpathetice 
recovery of 3 points in Underground Income bonds, raising 
them to 72. The £10 ordinary shares hardened to 14, and 
Districts are a little better at 13}. On the other hand, Metro- 
politan Consolidated’ went back a trifle. 

The Foreign list keeps dull, and there are more falls in the 
debenture stocks of the Anglo-Argentine Tramways Co., the 
Five per cents. shedding 4 points, so that they now stand upon 
the sume platform as the company's 4 per cent. debenture 
stock. Brazil Tractions are the turn harder at 504, the Rie 
exchange keeping fairly steady. Nothing new has occurred in 
the Mexican division. The death of ex-President Diaz recalls 
the halevon days which characterised the decade of his office. 
However bad may have been the methods by which he 
brought the country into a condition of order and prosperity, 
the result seemed to be eminently satisfactory. But since 
his retirement, four xeaks ago—into which, by the way, he 
was practically driven—Mexico has been plunged into anarchy 
and chaos. j 

The Puebla Tramway, Light & Power Co., in publishing a 
scheme for funding the interest on its first mortgage bonds, 
refers to the loss occasioned to the company’s revenue by the 
Mexican upheaval. The exchange, says the report, is now 
down between 4d. and 6d. per peso. and a further fall is 
possible. The scheme is for funding the interest on the bonds 
for five years, during which period it shall be payable only out 
of net earnings, after the service for the prior lien bonds has 
been met; any dividends not paid in cash to be satisfied by 
5 per cent. non-cumulative income warrants. 

The falls in Home Electricity shares include 4 in City of 
Tendon ordinary, à in Charing Cross and Westminster prefer- 
ences, and 3 points in London Electric debenture stock. Apart 
from these, the list is fairly steady. Business is quiet in 
most of the leading issues. 

Fresh scaling down has taken place amongst Telegraphs and 
Telephones. The chief fall is one of £1 in Western Telegraph 
shares, which at 121 are now relatively lower than astern 
Telegraph ordinary. Anglo-American Telegraph stocks have 
gone back, Globe Ordinary lost 10s., and New York Telephone 
bonds fell 14 to 95. The American Telephone and Telegraph 
Co. estimates that about 100,000 miles of railroad in the 
United States are operated by telephone, being two-fifths of 
the total mileage in the country. According to the company, 
the proportion would be greater still were it not for the 
expense of installation. Marconis weakened to 1 11/16, a fall 
of 3, notwithstanding the daily expectation of the issue of 
the company’s report. Americans at 128. and Canadians at 
48. 3d. are less active than they were a week or so ago. 

The report of the General FPlectric Co. shows that the 
trading profit in respect of the vear Just passed exceeded that 
of the previous twelvemonth by about £3,000. It may be 
recalled that the company issued £400,000 fresh capital last 
year—half in ordinary and half in preference shares—and the 
result of this has been to require a further £23,000 to main- 
tain the dividends on the two classes. The Financial Times 
tubulates in convenient form the figures for the past eight 
years, as follows :— 


Year ended Trading Nat Ord. To Carry 
Sst March. profit. profits, div. reserve, forward, 
L PA p.e. £ F: 
108988 . 53.700 11.700) 5 2000 nil. 
F 51. A0 5 16.100 nil. 
Ir e (8.100 5 22.000 SAN) 
1911 es, age aae ITAK) SGM) 5 43.000“ 12,200 
1912 . 112.300 101.200 72 30,00 32.300 
1913 ...... 127% 112.7 10 30000 32.300 
1914 . . 133.100 125. %% 10 %%% 5.700 
1915 135.100 1.38.00 10 20.000 6,70 


* At the same tine £92.100 was written off patents and 
goodwill out of reserve, 

Industrials bear the same marks as the rest. To the drop 
in Telegraph Constructions reference has been made already. 
The preference shares of the British Insulated, British West- 
inghouse, and Callenders have eased off 1/16 to 3. Babeocks 
dropped to 23. at which price shares have been taken for the 
North. The Armament division is a little better than it was. 
Rubber shares keep very steady, upheld by the advance in 
the price of the raw material to 28. Td. per Ib., with the 
prospect of further improvement. Business in this section, 
however, has not escaped from the check laid upon most 
markets by the presence of the new War Loan: although. 
when the subseription lists are closed, at the end of the week, 
rubber shares should be amongst the first to recover from the’ 
Weight pressing upon speculative investments, as Well as upon 
those of the gilt-edged variety, over the course of the past 
three weeks. | 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Houn BLECPRIOrTY Companrss. 


Price 
Dividend, July¢, Rise or fall Yield 
1914, 1916. this weak. p. o. 


Brompton Ordinary ae ee ee 10 -m 46 1 8 
do. 7 Per cent. Pref. ee ee 7 91 — 4 10 4 
Charing Croes O ee ee 6 4 orm. 6 5 0 
do. do. 17 Pref. 44 4 — 2 6 12 6 
do. do. City Pref, ee ee 4 34 Id „=æ 616 2 
do. b. eo ee en ae 4 82 = 4 17 7 
Chelsea oe ee ee ee ee 5 43 — 6 11 1 
do. 43 Deb. ee ee ee ° 42 88 xd = 417 10 
City of London ee ee oo 9 183 — 2 6 16 10 
do. do. 6 pe cent. Pref, 6 12 — 5 0 0 
do. do. 6 b. 0 es 5 106 xå 4 15 8 
do. do. Deb. e 44 A 90 xd = 5 0 0 
Connty of London ee ee 7 11 — 6 7 8 
do. do. ò per cent. Pref... 6 11 — 6 9 1 
do. do. De e ee ee 4 06 xd = 4 13 6 
do, do. ud Deb. ee ce 90 6 0 0 
Konsin Ordl ° ee oe 9 7 — 6 8 7 
London Blectric.. ..  . 4 Hi — 8 8 4 
do. do. 6 Bel cent. Pref. .. 6 — 6 8 1 
do. do. 4 b. ee ee ee 4 82 - 8 4 16 5 
Metropolitan ee ee se 8 -s 6 16 8 
do. per cent. Pref. 33 74 — 600 
do. d. ae ae xi = 6 0 0 
do. Deb. ae ee oe 70 xd — 5 0 0 
St. James’ and Pall Mall ee ee 10 q — 6 18 0 
do. do do. 7 per cent, Pref. 7 — 612 0 
do. do. do. 84 b. oe oa 83 70 xd am 6 0 0 
South London ee es ee ee. 5 8 — 6 13 4 
South Metropolitan Pref, ee ee 7 1 — 6 4 6 
Westminster Ordinary ee ee se 9 7 = 6 8 7 
0. & l. ee ee ee 48 4g == è 4 17 4 
TELECRAPHS AWD TELEPHONES. 
Angio-Am. Tel, Pref. .. .. æ 8 102 —1 5 17 8 
do. Def. ee ee ee ld 91 — È 6 18 0 
Chile Tele hone ee ee ee ee 8 = 6 18 6 
Cuba Sub. U e eo eo ee 6 —_— 1 6 1 8 
0. Pref, ee ee oe ee 10 1 — 6 19 4 
ee ee ee 7 111 — 2 6 16 2 
do. 4 Deb. ee 4 824 — 417 0 
Bastern Tel, Ord. ° ee ee 7 127 * 8 6 7 0 
do. LA 0 ce Ba 72 = 4 17 8 
do. 4 b. ee ee ee 4 81 — 4 18 9 
Globe Tel, and T. Ord. .. oe «à. 6 10} — $ 6 18 8 
0. re e ee ee ee 6 111 xd — 6 6 8 
aa Northern Tel, ee eo oe 88 + — 5 H A 
2 o-Duropean ee ee ee ee s =e 
Marconi se es ee ee ee 90 144 — è 11 19 0 
New York Tel. 43. e oe ee ee 44 95 —18 4 18 0 
Oriental Telephone Ord. ee ee 10 1 = i 6 6 8 
le Pre 0 ee ee 6 18 — 6 1 1 
Tel. U Deb. ee ee oe 4g 88 — 5 3 8 
Uni 0 Plate Tel. ee ee ee 8 6 — è 7 19 10 
oO. Pr e ee ee 6 4 —_ è 6 3 7 
Wow Tgagn o a, SA 12 T 610 6 
estvern ogra ee ° oo 7 
do. 4 De 0 eo ee 4 88 * 4 16 5 
Hows Rans, 
Central London, Ord. Assented .. 4 78 -1 697 
Motropolita e eo ee 1 25 — $ 4 18 0 
eS E eS E 
6 0 ee + 
. do. “A” ,, - Nil 4 — : Nil 
do. do. Income — 6 72 +8 *910 6 
Fonmen Trams, &o. 
Angio-Arg. Trams, First Pref. ee xd — 618 4 
do. and Pref. .. ef E =F 711 9 
ko „ „ gao go z! 
0. 0 oe ee x = 
do. Sipa U ee ee 5 79 — 6 6 7 
Brazil Tractions .. oe ee o 6 104 +ô 11 17 8 
Bombay Dleotrie Pref. .. s æ. 6 1 — 5 16 10 
do. 85 Deb. ee ee 0 90 xd = 5 0 0 
Mexico Trams 0 ee e Ni 83 — Nil 
do. 5 per cent, Bonds -_- 60 — Nil 
do. 6 cent, -_ = 80 — Nil 
Mexioan Light Common a .. Nil 20 — Nil 
do. Pref. se 0 0 e Nil 8) — Nil 
do. lst Bonds se ee => 45 F a 
Adslaide Bop: € per cens: Pret, os 8 6 — 6 0 0 
do. 6 d. ee ee ee 6 98 -e 2 6 2 0 
Manvuracrunma OomPanizs, 
Babcock & Wilcor rx) ee ee 14 2 mA.) 6 4 6 
British Aluminium Ord. “3 ee 6 170 —9d. 4114 1 
do, Pref, ee ee 6 18 = : 6 9 9 
British Insulated Ord. oe ee ee 15 11 — 6 18 4 
do. Pret ee 0 ee 6 6 == a 5 0 ; 0 
British West ouse Pre. ee h 85/- æ 1/6 98 2 9 
do. 4 De ee e ee 4 70 xd => 6 1 t 4 
do. 6 D. lien ee e ee 6 3 —1 6 0 0 
Callenders ee ee ve e 16 11 — 6 18 4 
do. 6 Pref... 0 6 4 — 5 2 7 
0. Ded. e oe e 43 05 boars 4 14 9 
Castner-Keliner .. © cf 15 fi 412 6 
Edison & Swan, £8 på. ee oe ee Nil 11 smR Nil 
do. do. rag pela ee ee Nil N — Nil 
do. do. De le co ae ee 4 CO xd — 6 18 4 
do. do. 6% Deb. ee ee 6 60 — 8 6 8 
Electrio Oonstruction .. .. .. 6 18/6 xd — 8 17 10 
do. do. Pref, e ee 7 lx = 7 0 0 
Gen. Elec. Pref, 0 0 ee ee 6 93 xd — 6 8 1 
Heuley ae ° e ee ee 2) 14 — 0 8 8 
do. Pref. 0 0 oe ee 43 43 oe 4 14 9 
do. Deb. ee ee ee ee ag 06 E 4 14 9 
India Rub r ee ee ae ee 6 83 = 6 14 8 
Telegraph Con, ee ee ee ee 20 83 —84 7 5 6 


* Allowance made for dividends being paid free of income-tax. ` 


St. James’ and Pall Mall Electric Light Co., Ltd. 
Aa interim divideod at the rate of 7 par cent. per annum on 
both the preference and ordinary shares for the half-year ending 
June 30th, 1915, has been declared, payable August 7th. The 
transfer books will be closed from July 24th to Aug ast 6th inclusive. 
The interim dividend paid on the ordinary shares last year was at 
the rate of 10 per cent. per annum. l : 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing- 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday, July 7th. 


CHEMICALS, we tauen PK 
— — 
a Acid, Hydrochlorie ee ee per owt, . 
@ u Nitrio ee ry) ee ee n 10 * 
aan ee ee oe per lb. ee è 
a „ Sulphurie .. ee eo Por owt, big oe 
a ee oe os 70 e 
a Ammonia, Muriate (large crystal) pe ton AN ee 
a oe ee ee 10 se 
a Bisu! of Carbon ee ee L P ee 
ee ee ee ee ee oe ee 
a Sulphate ee ee ee m £29 oe 
a Nitrate ee ee ee 10 285 eo 
2 „ White Sugar ee ee ” ee oe 
71 E 45 
@ ee os ° a eo 
a A ' Spin in casks Ber tb. qa. 99 
a Potash, Oaustic (88/90 „ per ton <a š 
a n lorate ee oo ee per lb, 1/6 g 
a 10 Perchlorate ee ee n 1/8 ° 
um, Oyanide (96/100 . Š Nom, “3 
(for mining parposes only) 
FFF Si z 
L ° ee ee . 
a ur, Sublimed Flowers .. a 411 10 è 
a í Recovered 90 ee 0 £8 9 
a n L ee ee oe £8 1 ° 
a Soda, Caustic (white 30/732 %) ee "n 410 3 6 oe 
a n te ee ee ee per lb, 40 22d. ino. 
a ee oe e» per — ee 
a Sodium Bichromate, oasks .. per ib, dad. a 
METALS, 40, 
b Aluminiom S Ig = ard per ton 2116 £10 ine. 
b ” 
d to 14 B. . ) 4165 £10 inc. 
b Sheet, in ton ee 0 41465 £10 inc. 
p Babbitt'’s metal ingots .. .. „ £50 to £991 Gi 
c Brass (rolled metal 3° to 13° basis) per ìb, 1/2} to 1/2} 
„ Tubes (solid drawn) ee 0 1724 to 1/8 8 
Cn W basis .. ee e 10 1/ to 144 oe 
c Copper Tubes (solid drawn) .. 10 1/2} to a 
E n (best sel „ per ton 110 aa 
g 70 Sheet ee ee ee 10 rie ee 
10 ee ee ee 0 0 C] oe 
7 10 (Blectrolytic) Bara ee 10 £95 21 dec 
d 10 10 ee 10 4113 £1 dec. 
J „ EB. d. Wire perib 1001 Ad. de. 
10 10 ° per 1d. d. dec. 
f Bbonite Rod ee 0 0 ` oo 10 87 ee 
1 75 Sheet ee ee ee 10 2/6 ee 
a German Silver Wire .. 6 n 1/10 Id. inc. 
h Gutta- fine.. ee ee 10 6/10 922 
h India- rubber, Para fins ., 10 2/1} zd. inc. 
Iron (Cleveland warrants) .. pet ton 67/65 1/ ine. 
1 50 W. v. No. B, P. O. qual, L £22 ee 
g Lead, Pig.. co ee M £25 10 10 / ine, 
g Mercury ee ee ee ee per bot, 417 6 to 217 10 41 10 iuo. 
o Mica (in original cases) small .. per lb, 44. 90 2/6 ia 
© n 10 10 epee 10 678 fo 996 4 ee 
© ww ee e ee 
o Nickel, sheet, wire, o. ee ee Ms Nom, * oe 
pP B piain 10 1/1 tol . 
9 m 6 r bars & 10 1/2 to 1 ; 
9 « rolled strip & sheet m 1/84 to ° 
o Piatinam ee °- ee ee per 0. 185 /. * 
@Biliciam Bronse Wire .. der lb. 1 só 
r Steel. ù, in bars ee ee per ton ee 
g Tin, Bloo (English) o ee ee en., AT to £173 [£2 to 8 las. 
L ahei os. i do 16- ee ee Ib, a 
White Ant-friction Metais .. a 
£ Sine, Bh's (Vieille Montagne bod.) 


Quotations supplied by— 


b The British Aluminium Co., Ltd, i Bolling & Lowe 

c Thos. Bolton & . k Morris Ashby, Ltd. 

Frederick Smith & Co. Richard Johnson & Nephew, Led. 

India - Rubber, Gutta-Percha and o Johnson, Matthey & Oo., Lid. 
Telegraph Works Co., Lid. P 

g James & Shakspeare, e W, F. Dennis & Co, 


Waygood-Otis, Ltd.—Mr. H. C. Walker presided at the 
aunual meeting, held at Cannon Street Hotel on June 28th. He 
said that a year ago when they met they were suffering from the 
effects of the building strike, but were anticipating a revival oon - 
sequent upon its settlement. Circumstances were, however, 
entirely altered by the outbreak of war. It was anticipated in the 
early months that business would be seriously affected, but later 
months brought greater confidence. Higher wages had been 
granted in consequence of the cost of living, and 800 of their men 
were with the Forces. They were now engaged upon important 
contracts, and they were looking forward to the future with oon- 
fidence. The advantages anticipated as the result of the amalga- 
mation with the Otis Co. were gradually being secured. This time 
they were not able to pay the ordinary dividend, as they had 
hitherto been able consistently to do. 


Bell Telephone Co., of Canada.—A quarterly dividend 
of 2 par cent. on the capital stock is payable July 15th. 7 
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The Electric Driving of Saw Mills.—Al]though in the 
older method of driving saw mills with steam engines it has been 
the practice to burn the refuse in the boilera to raise steam, this is 
not a valid objection to eleotrio driving from the publio mains, for 
it is found that the refuse can be sold, and commands a read 
market, An electrical installation was recently laid down by the 
General Electric Co., Ltd., at Mr. Geo. Shipway’s electric saw-mills, 
Camp Hill, Birmingham, taking three-phase power at 25 cycles, 
440 volta, from the mains of the Birmingham Corporation. The 
current is distributed from an ironclad switchboard to a number of 
“ Witton induction motors of the open type, varying in size from 
50 H. p. downwards. These have been running for a considerable 
time, and have given the fullest satisfaction. The electric saw 
mills are situated in one of the busiest parts of Birmingham, where 
space is valuable, and the motors are mounted on the ceiling, or 
installed in concrete pits directly delow the machines they are 
driving. In each case the controlling switchgear is situated close 
to the driven machine. The whole of the floor space is available 
for the ordinary operations, and in no case is any room taken up by 
belting or shafting. 

Invited to express his opinion on the performance of the electric 
rive, Me. Shipway emphasised its economy. To his mind, 
one of its most valuable features was the ability to shut down 
those of the machines which were not required, and to run one or 
more machines as desired h the breakfast hour, or on over- 
time, should pressure of work make such a desirable. 


- manganese dioxide used in the positive electrodes. 


A NEW BRITISH INDUSTRY. 


THE manufacture of batteries for portable electric lamps, 
&c., has assumed special interest at the present time, mainly 
owing to the fact that the German competition is removed 
for the time being, so that a good opportunity offers to 
establish and maintain a British supremacy in this line. 

We intend here only to consider batteries of the “ dry 
type and not accumulators, which latter, owing to their 
necessarily higher price, are, if better, not so readily saleable, 
and cannot therefore be made in such large quantities. 

“ Dry” batteries, on the other hand, more particularly 
refills for pocket lamps, torches and the like, have been 
turned out by Germany by the million, and as the cheapest 
labour can be employed in their manufacture, a good profit 
can be obtained, even with the low prices which ruled before 
the war. In fact, the Germans have persistently flooded the 
world to such an extent with these batteries that a huge 
demand has been created, which so far cannot possibly be met 
by this country, either as regards quantity, or, and this is 
really most important in view of the after-war business, 
quality. 

Batteries or refills of the type under consideration con- 
sist usually of two or three cells which are connected in 
series, and which are contained in a common case mostly 
made of thin cardboard. | 

Each cell is composed of a cylindrical or square section 
vessel made of zinc, which acts as negative electrode and at 
the same time as container for the electrolyte and the 
positive electrode. 

The zinc vessel is made of No. 5 or so gauge sheet, the 
thickness being selected according to the length of useful 
life required of the battery, and is open on top but other- 
wise carefully soldered, so as to render it quite watertight. 
This is an important point, as in the case of even a slight 
leakage, the water contained in the electrolyte would 
speedily disappear and render the cell inactive. 

The carbon electrode is made up by moulding round a 
circular section carbon a mixture of graphite, manganese 
dioxide and water, 80 as to forma cylindrical body, from 
which the central carbon projects, say, } in. The moulded 
cylinder is kept in shape by means of a wrapper of loosely 
woven fabric tied with thread. 

To the projecting end of the carbon a tightly fitting brass 
cap is fixed, which is used for making the electrical connec- 
tion. ` 7 

The electrolyte is in the form of a more or less viscous 
paste, usually made with a starchy basis, and containing one 
or more of the salts of ammonium. Many recipes are 
extant, but a good formula is :— 

8 parts H,O (distilled) 
2 parts NH,Cl 
1 part NH,SO, 


A sufficiently stiff paste should be made first by stirring 
into the water an adequate quantity of pure starch of some 
sort (wheat, rye or rice flour, &c.), and bringing it to the boil. 
After the paste has cooled somewhat the ammonium salts, 
which have preferably been finely powdered and thoroughly 
mixed, are worked in. 

The purity of the materials used is very essential, and 
the ingredients mentioned must never come into contact 
with metal before being filled into the zinc vessels. 

The same remark applies to the carbon, graphite and 
In fact, 
the purer the materials are, the higher the E. M. F. obtained 
and the longer the life of the batteries will be. 

The paste from which the carbon cylinders or positive 
electrodes are made should contain a preponderance of 
manganese dioxide, the actual ratio depending very largely 
on the obtainable material. For a rough approximation the 
following formula— 

One part graphite 
: Two parte manganese dioxide 
is near enough. 

Supposing zinc vessels, carbon electrodes and electrolyte 
to be ready, the zinc vessels would be filled to a point such 
that, with the carbon electrodes inserted, the electrolyte 


58 THE ELECTRICAL REVIEW. 


[Vol. 77. No. 1,963, JULY 9, 1915. 


just covers the graphite-manganese cylinders. Care should 
be taken that the brass contact caps are quite clear of the 
electrolyte. 


In order to prevent the corrosion of the contact caps 


through liquid electrolyte creeping up in the central carbon 


through capillarity, it is advisable to dip the top part of the 
carbons in hot paraffin or wax, so as to fill up the pores. 
The electrical conductivity of the carbons is not affected by 
this operation in the least. 

It is also well to soak the graphite-manganese cylinders 
in a strong solution of ammonium salts before insertion, as 
this prevents a portion of the liquid in the electrolyte from 
filling up the pores of the cylinders, which would result in 
an increase of internal resistance and a corresponding drop 
in voltage. 

It is a mistake to press the graphite-manganese cylinders 
from paste containing too little water, as they would not be 
porous enough, and would only act on their surface instead 
of right through. 

Perhaps it would be well to say a few words about 
the chemistry. of these dry cells. As a matter of 
fact, they are not dry. If they were they would not 
act. The electrolyte may appear to be or nearly so, 
especially in cases where sulphate of calcium is used 
instead of starch, but it is just in order to prevent 
‘any evaporation that the little cells described above are 
generally hermetically sealed by means of pitch, paraffin, or 
the like. 

Of course by using, say, nitrate of ammonium, which is 
highly deliquescent, in the electrolyte, the evaporation can 
be counteracted more or less successfully and hermetical 
sealing obviated. _ 

The result to be aimed at is always to get the materials 
which act on each other as evenly balanced as possible, that 
is to say, while no surplus gases should be developed, in 
order to do away with the necessity of vents, a sufficient 
store of salt should be contained in the electrolyte. Other- 
wise the chemical action cannot be sustained long enough 
to give a reasonable usefal life. 

The cell used in the batteries under review is really 
our old friend the Leclanché, with greatly enlarged electrode 
surfaces in close proximity to each other, in order to reduce 
internal resistance to a minimum. 


The composition of the cell can be represented by the 
following formule :— 


Zn | NH, Cl + H,O |C + Mn O, 


When in action, zinc is being dissolved, freeing hydrogen, 
which in its turn combines with some of the oxygen of the 
manganese dioxide to form water. 

If the hydrogen were not got rid of in this way, tiny 
gas bubbles would fill the pores and cover the surface of the 
positive electrode, and the internal resistance would quickly 
increase to such an extent that the battery would become 
useless. A back E. M. r. would also be set up. 

The theory of these cells is complicated, and has not been 
very thoroughly investigated. Makers have generally pro- 
ceeded in an empirical way, and guard their secrets jealously. 
It would appear that most modern dry cells, at least those 
which are used for pocket lamps, &c., are really what is 
called concentration cells, that is to say, cells containing 
two solutions of different concentration, separated by a 
suitable porous membrane. 

In such a cell an E. M. r. additional to the potential differ- 
ences due to the contact of electrodes and electrolyte is set 
up, and this is the reason that batteries built on very 
similar lines by different makers show appreciably different 
voltages. 

Of conrse the difference in concentration disappears 
in the course of time as the solutions mix, but in cells as 
dealt with here, the voltage should not sink below about 
1:5 volts until they are nearly exhausted. 

_ The theoretical consumption of zinc is 2/e Ib. per H.P.-hour 
where E is the E.M. F. of the battery. Differently put, in a 
4°5-volt battery working a 4 amp. metal-filament lamp, 
the consumption of chemically pure zinc would, theoretically, 
be about 7:5 grains per hour. | 

Some local action takes place even when the battery is 
open-circuited, i. e., not working electrieally, and the con- 
centration of the electrolyte and the strength of the zinc 


Giana ‘must be selected appropriately to obtain the best 
results. 

As indicated above, hard and fast rules cannot be laid 
down, as not only the ammonium compounds, but also the 
graphite, the manganese, &c., and last, but not least, the 
zinc, vary considerably according to the source of supply. 
Some experimenting will always be necessary in order to 
ascertain the best proportions for the materials at one’s dis- 
posal, but if this be carried out on the lines indicated there 
should not be many difficulties. 

In a further article it is proposed to deal with the tools 
used in making the various component parts of the complete 
refill, and to give notes about preparing and filling in the 
electrolyte, and sealing the finished battery. 

As most of the work can be carried out by young girls, 
and in view of the fact that the coming season is sure to 
bring a large demand for these refills, manufacturers who 
are not too busy on Government work would do well to give 
their attention to this comparatively new industry. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


Annual Report. 


Tu annual report of the Council states that since it has become 
evident that there is little likelihood of Major Richardson 
being able to give his services to the Association throughout 
the ensuing year if he were re-elected to office, his views have 
been ascertained, and in conformity with the same the Council 
suggests that his name should be placed on the list of Past 
Presidents, and that at the first opportunity he should be 
nominated for another term of office as President. The mem- 
bership of the Association now stands at 377, a decrease of 
two on last year's total. 

Regarding the model general conditions of contract placed 

before the annual general meeting in June, 1913, it was 
resolved that the Association of Municipal Corporations should 
be consulted, but that body did not move very quickly. In 
the meantime the Council of the B.E.A.M.A. decided to adopt 
the model general conditions as issued by the Institution of 
Electrical Engineers for a period of one year in respect of 
municipal contracts in order to see how they worked. The 
B.E.A.M.A. asked for the views of the Council upon this 
proposal, but under the circumstances no reply could be given, 
and the matter is left, as heretofore, for each corporation to 
deal with the manufacturers direct. 
With respect to the I.M.E.A. Bill, the Council decided that 
no further action be taken in connection with the suggestion 
for a joint private Bill, and that the Association revert to the 
pee forward of a Bill promoted in the manner originally 
arranged. 

The Acting President, Mr. A. C. Cramb, had an interview 
with Mr. Rawlings, the President of the Electrical Con- 
tractors’ Association, as a result of which the Council decided 
that no further concessions be made beyond those contained 
in the Bill as last printed. 

After careful consideration of the results of the I.M.E.A.’s 
Parliamentary propaganda in suppor of the Bill, Messrs. 
A. C. Cramb, Baile Smith, A. H. Seabrook, S. E. Fedden 
and H. Faraday Proctor were appointed as a sub-committee 
to meet the B. E. A. M. A. with a view to discussing this ques- 
tion with them. 

Particular attention is drawn to the fact that the Corpora- 
tion of Glasgow has arranged terms upon which it will operate 
its publicity and sales departments. The Electrical Oontrac- 
tors’ Association in Scotland have agreed to terms less 
advantageous to themselves than those to which the Electrical 
Contractors’ Association take exception in the Bill. 

Negotiations are in progress in connection with the question 
of obtaining powers for local authorities to pay delegates’ 
expenses to annual conferences. 

A year ago the Association was invited by the Engineering 
Standards Committee to nominate two members to represent 
it on the newly-constituted Sectional Electrical Committee. 
Mr, A. H. Seabrook and Mr. A. C. Cramb (Acting President) 
were nominated, and subsequently additional representation 
was obtained on many of the sub-committees dealing with 
electrical plant. ; l 

The Council has since voted a sum of twenty guineas from 
the funds of the Association as a donation from the I.M.E.A. 
to the Engineering Standards Committee. 

The Council makes a special appeal to the committees who 
ccntrol municipal electrical supply undertakings to give their 
generous support to the Standards Committee by making an 
annual subscription towards ‘the fund. ; 

With regard to the Development Committee formed at the 
first Council meeting of the session, Mr. Vignoles was 
appointed hon. secretary, but had volunteered and been 
accepted for war service. At the request of the Council, Mr. 


~ 


be nours conferred upon Mr. J. F. 
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J. W. Beauchamp accepted the hon. secretaryship of the com- 
mittee for the time being. Representatives of kindred associa- 
tions and other persons likely to be of service were co-opted 
as members, and the work so far accomplished is set out in 
the Development Committee's report. 

Referring to the Long Eaton and Ilford cases, the Council 
asked the hon. secretary to draw up a statement as to the 
cane of the gas company's attack and circulate it to the 

authorities represented in the Association, asking them 
to contribute to the expenses of supporting a test case; con- 
siderable financial support was promised in response. 

Mr. Faraday Proctor subsequently presented a valuable 
report on the subject to the Council. Having carefully 
examined the tariffs of over one hundred of the municipal 
undertakings, he was of opinion that there were only a few 
which might be subjected to attack on the grounds of the 
objections alleged in the Long Eaton and Ilford cases. Some 
of these cases were at the time receiving consideration with 
a view to amendment, and in other cases the engineers were 
prepared to recommend amendments if such were thought 
desirable. The ground would therefore appear to be clear at 
least as regards the tariffs put forward by the large number 
uf members who replied to the letters of inquiry. 

With reference to the moral support given by the Council 
to the petitions against the Yorkshire Electric Power Co.'s 
Bill by certain municipalities, as set forth in the last report, 
a communication was subsequently received from the Asocia- 
tion of Electric Power Companies in which it was suggested 
that the I.M.E.A. had not realised that the Yorkshire Electric 
Power Co. were only seeking to get lighting powers in the 
areas in which under their existing Acts they could already 
supply power. This materially altered the position, and steps 
were at once taken to make it clear that if the I.M.E.A. had 
been informed at the time as to the limits of the powers 
sought by the Yorkshire Electric Power Co., active opposition 
would probably not have been given. 

The Tungsten Lamp Association invited the Council to 
send representatives to form a joint committee to discuss the 
outlines of the specification proposed to be put forward by 
the Tungsten Lamp Association. As the Council was already 
represented on the Sectional Committee of the Engineering 
Standards Committee dealing with a similar subject, they did 
not see that any useful purpose would be served by meeting 
the Tungsten Lamp Association, bearing in mind the views 
which the I.M.E.A. representatives held on the matter. 

Council records with satisfaction and pleasure the 
C. Snell, a past president of 
this Association, his Majesty the King having bestowed knight- 
hood upon him in recognition of his services to the electrical 
industry, and the Institution of Electrical Engineers having 
elected him as their president. 

The Council has had under consideration the action of the 
T.ocal Government Board in refusing loans for extensions, etc., 
owing to the war, but felt that it could not recommend action 
heing taken on general lines. The case of each undertaking 
should be considered upon its merite. 

With the object of ensuring that members of the staff of 
electricity undertakings should not be accepted for enlistment 
without special permission, the War Office had been 
approached pointing out the desirability of preventing the 
depletion of the staff below the minimum necessary for the 
carrying on of the works of electricity departments. The War 
Office agreed that those who were of necessity engaged on such 
works were doing equal service to the country as those who 
had enlisted. The War Office has given consideration to the 
question of issuing a badge or certificate of exemption, but 
could not see its way to fall in with the proposal. 

The B.E.A.M.A. invited the Council to appoint four mem- 
bers to form a joint Motor Committee. Messrs. A. C. Cramb, 
A. H. Seabrook, S. E. Fedden and J. W. Beauchamp were 
appointed to represent the I. M. E. A. The suggestion of the 
B. E. A. N. A. was that there should be a standard specification 
which should be adopted by the I.M.E.A., and that an 
arrangement should be made as to preferential discount to 
undertakings in their districts where such undertakings have 
the power to sell motors. The Joint Committee eventually 
recommended that the I. M. E. A. and B. E. A. M. A. should 
adopt a standard specification for direct current motors, pre- 
ferably that to be issued by the Engineering Standards Com- 
mittee. and until this was issued, the B. E. A. M. A. motor 
specification. 

Representatives of the Association attended a joint meeting 
cf representatives of the B. E. A. M. A. and the British Engi- 
neers’ Association to consider the question of the protection 
of British interests. Proposals were made for the formation 
of a Government department to be entitled the Board of 
Industry, or alternatively the appointment of a fullv repre- 
sentative committee. It was decided to invite the I.M.E.A. 
to appoint a representative on the joint committee. one of the 
main objecte being to secure the principle that public money 
should be expended only on British manufactures. Mr. A. C. 
Cramb (Acting President) was appointed to represent the 
Association. 7 
The following resolution was passed subsequently by the 
. and the associations represented were asked to 
adopt it — a 

Resolved that this Association, fully recognising the 
necessity for the creation of a new Government department 
whose sole function it shall be to safeguard and promote the 
industries and commerce of the British Empire, is prepared 


ciation, D. 


to co-operate with those other associations who, on the invita- 
tion of the British Engineers’ Association, have signified their 
general approval of its Fe are that a scheme for the purpose 
should be prepared and brought before the Government.“ 

The Council appointed Messrs. A. C. Cramb and Thomas 
Roles as their representatives on the Joint Committee, now 
designated the Board of Industry Committee. 

The Institution of Electrical Engineers submitted to the 
Council a copy of a report of the Municipal Loans Committee 
of the I. E. E., which with slight amendment had been adopted 
by that body. The I. E. E. Committee was preparing a 
memorandum for presentation to the Local Government Board 
on the matter. e Council supported the recommendations 
made by the Institution in regard to the periods allowed for 


the repayment of loans :— 
Periods recommended. 
Years. 


(a) Cables substantially constructed and laid 30 
(b) Conduits substantially constructed ... . 60 
(c) Accumulators and batteries in cases where the 
sanctioning authority is satisfied that ade- 
quate provision has been made for the proper 
maintenance of the batteries ... au a 15 
(d) Reinforced concrete sit f 30 


The Council decided to subscribe a sum of £10 10s. to the 
Institution of Electrical Engineers’ Benevolent Fund. 

The Hon. Treasurer reports for the year ended March 3lst 
that the income from subscriptions remains normal and there 
is a considerable increase in the revenue from the proceedings 
(sales and advertisements). There is a surplus for the year of 
£62 against £65 last year. The total surplus of assets over 
liabilities is £848. So far the war has had no detrimental 
effect on the Association from a financial point of view. 


Report of the Development Committee. 


The full membership at the present time is as follows :— 

I. M. E. A. Members.—8. E. Fedden (Chairman), S. T. Allen, 
F. Ayton, A. S. Blackman, C. McArthur Butler (Secretary, 
I.M.E.A.), R. A. Chattock, A. C. Cramb, Councillor Crowther, 
J. E. Edgcombe, Alderman Ellaway, F. M. Long, H. Faraday 
Proctor, H. Richardson, T. Roles, Alderman Pearson, A. H. 
Seabrook, Alderman Smith, W. A. Vignoles, G. Wilkinson, 
J. W. Beauchamp (Acting Hon. Secretary). l 
Co-opted Members.—Associated Municipal Electrical Engi- 
neers (Greater London), W. C. P. Tapper; British Electrical 
Federation, W. L. Madgen; Cable Makers’ Association, L. B. 
Atkinson; Association of Electrical Power Companies, W. A. 
Chamen, A. de Turckheim ; Electrical Contractors’ Association, 
L. G. Tate; British Electrical and Allied Manufacturers“ Asso- 
N. Dunlop, A. J. Ireland, G. Maurice, H. C. 
i Society for Electrical Development (America), F. W. 

illcox. - 

Meetings of the Development Committee were held monthly 
up to the 16th of April, 1915, when it was decided that, owing 
to the difficulties in carrying out this class of work, brought 
about by the war, and the increased demand upon the time 
of members, the meetings should only take place approxi- 
inately once in three months. Reports of each meeting of 
the committee are submitted to the Council of the I.M.E.A. 
for confirmation before action is taken. 

In the first instance the following sub-committees were 
constituted and put in motion— 


PUBLICITY SUB-COMMITTEE. (LONDON DISTRICT.) 


J. M. E. A. Members: A. H. Seabrook, A. C. Cramb (Hon. 
Secretary). 

Co-opted Members: D. N. Dunlop, C. Palmer, W. C. P. 
Tapper, L. G. Tate, F. W. Willcox. 


ELECTRICAL INSTALLATIONS SUB-COMMITTEE. 
DISTRICT.) 


J. M. E. A. Member: T. Roles (Hon. Secretary). 


DOMESTIC APPLIANCES SUB-COMMITTEE. (BIRMINGHAM DISTRICT.) 


I. M. E. A. Members: R. A. Chattock, G. Wilkinson, S. T. 
Allen (Hon. Secretary). l 
i Co-opted Members: N. Hyde, C. M. Shaw, T. P. Wims- 
urst. 
Up to date the principal work which the sub-committees 

have been engaged in has been as follows :— | . 

Publicity Sub-Committee.—The preparation, in preliminary 
stages, of a scheme of co-operative advertising, printing, and 
publicity work. The Sub-Committee has interviewed advertis- 
ing agents and printing firms, and obtained information with 
regard to the possibilities of producing publicity matter, and 
for bringing abou an arrangement with a suitable firm for 
the production of such matter under the guidance of the 
Publicity Committee, and for the payment towards the funds 
of the Development Committee of some proportion of the 
profits which might accrue in the sale of such matter to 
electricity undertakings. . 

Mr. DuNxLor, on behalf of the B.E.A.M.A., offered office 
accommodation, and the assistance of himself and his staff. 
to further these objects particularly in regard to detailed 
work of purchasing. distributing and collecting accounts in 
regard to the publicity matter. This offer has been accepted 
by the Development Committee. i 

The Publicity Sub-Committee has insisted upon the absolute 
necessity of providing regular funds and the establishment 
of at least a small paid staff whose whole time could be - 
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devoted to this class of work, leaving the members only 
the general direction of the publicity campaign. 

The Sub-Committee directs attention to the urgent need 
of the provisions relating to publicity work which are con- 
tained in the I.M.E.A. Bill, and feels that its operations 
must be heavily handicapped until fuller powers are granted 
to Municipal Electric Supply Undertakings. 

Communication. has been opened up with the Publicity 
Committee of the London Electric Supply Companies with 
a view to combining the efforts of all classes of electric supply 
raa rag in regard to publicity, to avoid wasteful over- 
lapping and bring about at the earliest moment an organised 
campaign for the development of public electricity service. 
Communications have also been received and considered from 
the Society for Electrical Development, New York. 

Electrical Installations Sub-Committee.—In this case, 
e have been very much interfered with by the present 
abnormal conditions, but the Secretary has repor upon 
the preliminary stages taken to bring together suitable men 
for procedure with this work ag soon as possible. 

For the present the Electrica] Installations Sub-Committee 
will proceed so far as possible :— 

To examine, tabulate, and describe the various methods 
of wiring in use, with advantages and disadvantages, with 
a view to bringing about any possible reductions in the cost 
of installation work compatible with safety. 

To obtain the assistance and opinions of practical men in 
touch with this class of work, and to promote discussion on 
the subject. | 

To promote practical criticisms of accessories in common 
use, in connection with installation work, with a view to 
collating information which would be valuable to manufac- 
turers and users. : 

To take an early opportunity of considering alternatives 
to the present design of plug contact for heating, cookjng, 
and other purposes, particularly in regard to the possibilities 
of superseding the ordinary pin or concentric patterns by 
some more satisfactory form of plug contact. 

Domestic Appliances Sub-Committee.—Here also, consider- 
able difficulty has been experienced owing to the war. The 
Secretary has reported preliminary work done and plans 
for the immediate future; the proposition being to carry out 
various investigations with regard to hot and boiling plates, 
and to invite the advice and criticisms of manufacturers in 
connection with that subject. 

The Sub-Committee’s work will be devoted more particularly 
to points arising in connection with electrical apparatus 

rimarily intended for domestic use, although also useable 
or business and other purposes. e scope of the com- 
mittee’s work will cover the whole of the apparatus from 
its connection with the permanent wiring of the installation, 
that is to say, from where the work of the Electrical Installa- 
tions Sub-Committee would leave off. 

It is suggested that the Sub-Committee shall also collect 
and analyse information with regard to domestic electrical 


appliances, their advantages, cost, etc., and that from engi-. 


neers and users opinions should be sought, and all such 
information tabulated with a view to making it readily avail- 
able to the whole of the Ccmmittee. Later, it is hoped to 
expand into the questions of Hire and Hire Purchase; Costs 


of maintenance of apparatus; and analysis of existing schemes. . 


The Development Committee considered a letter published 
in the technical Press, from Mr. C. H, Wordingham to the 
55 the I. E. E., dealing with the question of establish- 
ing a ntral Testing Institution or Proving House, and 
associated itself with the views expressed by Mr. Wording- 
ham therein, but urged that the National Physical Laboratory 
and its existing organisation should be employed whenever 
possible, as further support would enable it to extend its 
field of operations and would have the advantage of assisting 
to develop a laboratory which is entirely independent of 
trade interests. 

The standardisation of apparatus has received the attention 
of the Committee. It is proposed in this connection to work 
as far as possible in conjunction with the Engineering Stan- 
dards Committee. 

From time to time, the Devclopment Committee has had 
under consideration the general questions arising out of the 
I.M.E.A. Bill, the restriction of borrowing facilities, and 
the difficulties arising in connection with the operation of 
electricity works under the present conditions, and in view 
of the shortage of labour. In most cases reports have been 
made to the I. M. E. A. Council, which body has given the 
matter further consideration as required. 


Report of the Electric Vehicle Committee. 


The work of the Committee during the year ended March 
3lst has covered the following :— 

The method to employ in gripping the charging cable to the 
plug was decided upon and a complete design and specification 
for the plug and receptacle was published in the March issue 
of The Electric Vehicle. An application was submitted to 
the Engineering Standards Committee for the standardisation 
of this accessory, and the Sub-Committee of that body, which 
dealt with the matter, agreed to recommend the Committee 
to standardise the dimensions of the contacts, as well as to 
supervise the manufacture of gauges for them. Two firms 
in this country are now supplying the fitting in accordance 
with this Committee’s specification. 

The Committee attaches great importance to the adoption, 


+ 


as far as possible, of a uniform tariff throughout the country 
for charging vehicle batteries, and has advocated a flat rate 
of 1d. per unit for off peak supply. The list published 
contains the names of 105 undertakings that have adopted 
the Committee’s recommendation on this matter. 

When the Committee got fully to work, it was soon apparent 
that funds were necessary in order to make real progress. 
Up to that time what little expenditure had been necessary. 
was borne by the parent association. It was, therefore, de- 
cided to appeal to all electric supply undertakings for financial 
support, and the accounts show that the response has, on the 
whole, been satisfactory. The Accumulator Makers’ Section 
of the British Electrical and Allied Manufacturers’ Association 
contributed £50. The total received amounts to £186. 

The Committee decided that it would be of advantage to 
adopt a definite range of charging voltage, and fixed this 
range between 85 and 120, which corresponds with the voltage 
which will take care of the charging of forty-four lead-plate 
cells, or the equivalent of sixty nickel-iron-alkali cells. The 
Committee has fixed forty-four as the standard number of 
cells per vehicle for lead-plate batteries. 

The Committee has etandardised a design for illuminated 
and enamel plate charging signs, and has gent official 
makers for each type. particulars have been published. 

To serve as a means of bringing before possible users the 
advantages of the electric vehicle, the Committee decided 
to publish a quarterly journal, to which it gave the name 
of The Electric Vehicle, and appointed as the hon. editor, 
Mr. A. H. Seabrook. At the present time, 4,000 copies are 
published of each issue, and a large portion of this number 
is Mailed free to corporation officials, chairmen of committees, 
railway managers, engineers, and others who are interested in 
transportation generally. It was hoped that corporation electric 
supply undertakings would purchase quantities for distribu- 
tion among likely users in their territories, but so far only a 
limited number of undertakings have made use of this potent 
means of building up a most remunerative business. 

As a further means of drawing attention to the merits of the 
electric vehicle, the Committee designed and published a series 
of twelve publicity mail cards intended to be sent, at in- 
tervals, to possible users by electricity supply undertakings. 
Four thousand copies of each of the twelve cards were printed, 
but with regret the Committee announces that, so far, there 
has been only a very small demand for these cards. 

At the instance of the Society of Motor Manufacturers and 
Traders. the Engineering Standards Committee decided to 
standardise certain rims for solid rubber tires, and the Com- 
mittee recommends that these rims, of the sizes given below, 
should be used for all commercial electric vehicles :— 


670 mm. 850 mm. 
720 mm. 881 mm. 


Joint meetings were held with representatives from the 
Tungsten Lamp Association, and, with the approval of those 
representatives, the Committee advises that lamps of the size 
and voltage recommended by the Engineering Standards 
Committee in Report No. 69 be adopted as standard for electric 
vehicles, and that, in view of the small consumption and the 
comparatively short hours of use to which such lamps are 
put, they be for the present coupled across a number of cells 
in the vehicle to give the required voltage, i. e., 12 volts. 

With regard to measuring instruments on electric vehicles, 
the Committee recommends for vehicles provided with lead- 
plate batteries, the use of a volt and ampere meter for con- 
trolling the charge and discharge. Where, however, it is not 
proposed to remove the battery from the vehicle, and where 
no constant attendance is provided during charging, it recom- 
mends that an ampere-hour meter should be provided in 
addition to the ammeter for showing the condition of the 
battery; suitable provision should be made in connection with 
the ampere-hour meter for automatically opening the circuit 
when the battery is fully charged. A mileage recorder is con- 
sidered a necessary accessory, not only for gauging the con- 
dition of the battery in conjunction with the electrical instru- 
ments, but for keeping a record of the performance of the 
vehicle, and ite efficiency. 

In the case of vehicles fitted with nickel-iron-alkali batteries, 
an ampere-hour meter is the only instrument which need be 
provided, other than the mileage recorder. 

For alarm signals on vehicles a horn, preferably of the 
electrically operated type, is the most suitable. 

It has been arranged that the Commercial Motor Users’ 
Association will allow the Committee a voice in all future 
arrangements in regard to parades of motor vehicles in so 
far as such arrangements apply to electric vehicles. The 
Association has also offered to allocate to the use of this 
Committee a section in the next edition of its Night Shelter 
Handbook for Commercial Vehicles.“ in which the Committee 
can set forth information as to charging stations about the 
country, tariffs, etc,, and to include a map upon which these 
charging stations may be indicated. 

Most useful results have followed upon the continued affilia- 
tion with the Electric Vehicle Association of America, through 
the membership of the Honorary Secretary. 

The importance of standard charging equipment and 
methods of charging has been recognised by the Committee, 
and, for some time, the Technical Sub-Committee has been 
hard at work upon it. A full report is in hand, which the 
Committee hopes to publish shortly. 


741 mm. 
771 mm. 
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The statement of accounts shows income 4344, expenditure 
2219, and a surplus of £95 for the year. , 

On pages of our issue of June 25th, we dealt briefly 
with the proceedings at the annual meeting, when the above 
reports were adopted. 

Ir. S. E. Feppen (Sheffield), Chairman of the Development 
Committee, moved the adoption of the report of the latter, 
pointing out that it had been decided to form sub-committees 
to deal with different sections of the work, and also to proceed 
with the organisation of publicity work. 

Mr. R. A. CHATrock (Birmingham), Chairman of the Electric 
Vehicle Committee, who moved the adoption of this Com- 
mittee s report, drew attention to the large amount of work 
which had been carried out in the last twelve months in 
standardising apparatus such as the charging ping, battery 
sizes, etc., and in connection with charging facilities. He 
hoped the members would support the journal of the Com- 
mittee, of which the last issue had been taken up more readil 
than former ones. The electric vehicle display had been muc 
appreciated by the members, and he hoped it would be 
repeated in the large towns to impress the advantages of this 
type of vehicle cn the different industries. Many towns were 
contributing to the funds of the Committee, and he suggested 
that they should make their contributions annual ones, so as 
to provide proper financial support to the movement. 

report was subsequently adopted, an appreciative refer- 
ence being made to the arduous work which had been done 
by the Hon. Secretary, Mr. Frank Ayton (Ipswich). 

Amongst other matters touched on, Baie Smita (Glasgow) 
dealt with the coal supply question, particularly as to the 
results anticipated from the Parliamentary deputation and the 
formation of a Committee of Members of Parliament to report 
to the Government. 

In the interval, the Committees recommendations have 
been made public (see Exec. Rev., June 25th, page 895). 

Mr. FaraDay Proctor also referred to the movement 
initiated by Mr. F. C. Raphael for providing an adequate 
supply of switchboard attendante to fill vacancies caused by 
a wr, etc., and it was decided to leave the matter to the 

uncil. N 


THE WORK OF THE NATIONAL PHYSICAL 
LABORATORY IN 1914-15. 


(Concluded from page 6.) 


Tax principal work of the Electrotechnics section continues to be 
in connection with the testing of alternating-current apparatus for 
power measurement. Alternating-current apparatus has been sent 
for test during the year requiring 6,000 amperes, and the pressures 
required for precision wattmeters now reach 20,000 volte. There 
is also a marked tendency to seek for the highest attainable acou- 
racy in steam consumption and similar trials, a demand which is 
resulting in the production of special forms of integrating test 
meters for use in this service. An acouracy better than 1 part in 
1,000 has always been aimed at in the Laboratory for A. 0. power 
measurements, and there is no difficulty in meeting all demands in 


this respect. 
In the measurement of electrical power by an electrostatio in- 
strument a high resistance is placed across the voltage terminals 


of the instrument under test if the voltage be more than 100, and 
a ta corresponding with 100 volta is connected to the needle 
of wattmeter. In practice a resistance of 100,000 ohms is 
used for voltages up to 5,000. Tappings are made at every 2,000 
ohms up to 20,000, and at the subsequent 30,000-ohm points, In 
this manner the fractions sy, w, W, &c., of the main voltage down 
to 1 can be obtained, besides many other ratios if desired. The 


checking of such a resistance with low voltages is very simple, and 


msy be conveniently done by successive substitution in one branch 
of a Wheatstone quadrilateral; any convenient resiatances may be 
used for the other three branches, and balance may be obtained 
by a variable resistance in series or parallel with one of them. 
There are ten resistances of 3,000 ohms, which should all be equal, 
and the sum should be equal to each of the larger sections, The 
resistances are high, rendering that of connecting wires negligible. 
Absolute correctness of the resistances is unnecessary, as it is 
only the ratio of the different sections that is of importance, 

In the current circuit a resistance is inserted which will cause 
the voltage drop of about two volta required to operate the watt- 
meter. For testing commercial instruments a range of resistances, 
varying from a few ohms down to a thousandth of an ohm, or lees, 
is required, and for three-phase testa three of each s'z0, amounting 
to about 30 resistances in all. It is easential that the value of 
these in terms of the international ohm shall be accurately known. 
It is, therefore, desirable that apparatus should be available for 
quickly verifying any of these resistances by comparison with a 
standard one-ohm coil whose value is known to a high accuracy. 
It is also essential that resistances in daily use for work of this 
nature should have a simple numerical value, thus saving a large 
amount of arithmetical calculation. Any difference from the 
nominal value should, therefore, be small enovgh to be negligible 
in all ordinary work. In practice the resistances are adjusted until 
the errors do not exceed two or three parts in 10,000, an amount 
which is corrected for when work of the highest precision is in 


has been 


The comparison of resistances such as a tenth of an ohm or a 


. thousandth of an ohm with a standard I-ohm resistance is a 


relatively simple matter when the resistances have even values, 
A Kelvin bridge consisting of a number of equal resistances, which 
need not be adjusted to any particular value, is all that is required, 
and during the year the design and construction of such an 
spparatus has been completed. . 

t consists of two rows of 25 resistances, each unit being 20 
In general some of the resistances are short-circuited, the 
number depending on the ratio of the main resistances under test. 
The arrangement is capable of comparing two resistances whose 
values have an integral ratio denominated by mja where m + n 
does not exceed 35. For verifying low resistances of the order of 
0'001 of an ohm it is necessary to use intermediate resistances 
such as 0'l and 0°01 ohm, using a ratio of 10 to 1 for each step. 
In such measurements any errors due to inequalities among the 
20-ohm resistances are cumulative. It is, therefore, necessary to 
adjust these to equality with a high degree of accuracy, for the 
error due to this cause must not exceed 2 or 3 parts in 100,000 in 
order that the accumulated error in a low resistance, verified in 
three steps, shall not exceed 1 in 10,000. Balance in the galvano- 
meter circuit is obtained by shunting whichever of the main 
resistances under comparison is relatively the higher. 

Two new water-tube resistances of 0°001 ohm to carry normally 
2,000 amperes with an overload to 3,000 amperes have been oom - 
pleted and taken into regular use during the year; also a set of 
three 0°04-ohm tubes for 500 amperes. These complete the 
standard resistances required at present for large currents, and it 
will be of little use extending the range and building resistances 
for 6,000 amperes until the transformer capacity for obtaining 
large currents has been increased. Some useful resistances have 
also been made up for currents up to 25 amperes, consisting of 
resistance wire wound on frames, with air cooling. The wire is 
silk covered and again silk wound into parallel twin wires, so 
rendering the inductanoe as low as possible. Each wire is arranged 
to carry 0'5 ampere, dropping two volts across the terminals. 
As many of these lengths as necessary are put in parallel to 
make up a resistance of the required magnitude. They will 
replace the resistances which have been used hitherto for smaller 
currents, and which consisted of a network of some 20 exceedingly 
fine bare manganin wires in parallel stretched between terminals 
and immersed in oil. The large cooling surface and low induct- 
ance of these left nothing to be desired, but with the very fine 
wire transmitting heat rapidly to the oil, sufficient constancy could 
not be obtained, although every effort was made to protect the 
alloy with varnish, A gradual change has been taking place in 
the resistance values for several years, and it has, therefore, been 
decided to discard them for use in routine work, where the 
application of corrections is to be avoided wherever possible. 

he new three-phase switch for operating the electrostatic watt- 
meter on three-phase circuits up to 20,000 volts has been in use 
throughout the year, and three-phase meters have been tested for 
accuracy with both their current and potential transformers. This 
represents a considerable step forward in assuring the highest 
possible overall accuracy of meters for large powers, and has also 
helped to accelerate the operation of testing them. 

The switch, which is ‘of a rotary type, is actuated mechanically 
from a distance by a flexible steel cord, by means of which the 
switch can be located in the danger area, and the operating handle 
be at the hand of the observer who reads the eleotrostatio watt- 
meter. 

At present, for lack of suitable dividing resistances, it has not 
been possible to use this switch on circuits above 6,600 volts. Nor, 
in fact, have single-phase tests to the best accuracy been possible 
above 11,000 volte. For this reason resistances have now been put 
on order to increase the range of the highest precision tests up to 
about 40,000 volts, and at the same time to permit three-p 
meters to be tested with their potential transformers up to 11,000 
volta, The present dividing resistances consist of two 100,000-ohm 
sub-divided woven gauze boxes, each capable of use on 5,000 volte. 
A third one is now to be added exactly similar to the others, and, 
in addition, sufficient gauze resistance is on order to enable three 
further boxes, each of 120,000 ohms and of the same ourrent- 
carrying capacity, to be built at the Laboratory. 

The electrostatic wattmeter has been used now for several years 
with a gy ier scale having’ an arbitary constant. Opportunity 

ound in the course of the year to draw a new soale, 
which is direct reading. It is about 6 m. long, with 3,800 divisions 
each of approximately 1°5 mm., the precision of reading being to 
one-quarter of a division. 

The new electrostatic voltmeters with light moving systems and 
bifilar suspensions have been constructed and tested. They have, 
however, exhibited an unexpectedly large contact difference of 
potential, which, unless remedied, would detract from the conveni- 
ence of the instrument in practical use. The matter is, therefore, 
being looked into in order that the defect may be remedied. 

A number of testa have been made on the smaller-sized switches 
to determine their rating. The principle followed in carrying out 
these tests is to ascertain the current a switch just fails to break 
at different voltages, and also the current which produces a flare ” 
on break. Curves can then be drawn connecting voltage and 
maximum current. Such curves show that a 50 per cent. increase 
of voltage is much more exacting than a 50 per cent. increase of 
current. In breaking a circuit with constantly increasing currents 
a point is reached when the arc is drawn out far enough to bridge 
the contacts. As a rule, when this point ie reached, there is a 
marked increase in the tendency to flare—the arc assumes more 
the character of a flame, and lasts for a longer period. It will: 
continue to break the cirouit, however, beyond this point, but in 
double-pole enclosed switches the presence of a flaming aro on 
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breaking is a source of danger, since short -oircuits often ocour 
through the agency of this flame; generally, therefore, the point 
of flaring marks the maximum possible breaking current for such 
switches, 

Tests have been made on large current transformers up to 6,000 
amperes, but diffionlties arise due to lack of supply transformers 
which will give currents of this magnitude. Efforts have been 
made to determine the order of agreement to be expected in such 
cases when smaller currente are passed through the transformer 
a correspondingly larger number of times, thus working with an 
equivalent number of ampere turns. For precision work this 
method is not to be recommended, unless exhaustive tests show 
that it gives correct results for the type of transformer under 
consideration. 

Measurements have been made on the skin effect in two large 
stranded cables about 1 sq. in. in section. 

There has been a large increase in the amount of test work over 
the previous or any other year. For the portion of the year up to 
July the work was normal, and slightly lower than in the previous 
year. As a result of the war, however, there has been a large 
increase in the Admiralty work and a falling-off in the number of 
general tests for private firme. 

Research work on the heating of buried cables has made good 
progress during the year. The experimental work was commenced 
at Bristol, a series of testa, extending over a period of three weeks, 
being carried out on a number of cables, of size ranging from 0°! 
to 0'3 eq. in., laid direct in the ground. 

The supply was alternating current, and on one of the larger 
5 were made with frequencies of 50 and 93 cycles per 
second, 

For the measurement of the resistance of the conductor a double 
bridge method was used, a small continuous current being super- 
imposed on the alternating current by means of an accumulator 
connected in series with the secondary winding of the transformer. 
This method proved to be quite satisfactory, allowing of mean 
observations being taken, with the portable apparatus used, to an 
accuracy of 0 1 per cent. 

O‘her tests were made at St. Marylebone with some 2-fq. in. 
machine feeder cables when carrying their normal load of from 
2,000 to 2,400 amperes, and at Wolverhampton with two cables, 
one laid solid in bitumen and the other drawn into a duct. ` 

It has been possible, by slight modification of the Callendar 
recorder, to make it suitable for the purpose of obtaining records of 
the temperature of cables under normal conditions of loading. 
This instrument has, therefore, been purchased, and is now in use. 
Tests with it have already been made at St. Marylebone with a 
number of 1-sq. in. and 0°5-sq. in. feeder cables drawn into multi- 
way ducts, and at Wolverhampton with single cables drawn in and 
laid solid; it is now installed at Glasgow, giving records of 1 - sq. in. 
triple-concentric cables laid solid in bitumen. The records 
obtained, showing the heating and cooling of the cable when 
carrying its normal load over a period of a week, are most 
interesting. 

The work of laying the experimental cables at the Laboratory 
has been held up for the present, owing mainly to the difficulty of 
obtaining the necessary cable and labour. 

Teste on the temperature rise in twin flexible wires have been 
completed, and show that very high temperatures are in some cases 
attained on the portion of the flexible wires nearest to the 
heating apparatus. This, unfortunately, occurs mainly in the case 
of small portable apparatus, where the mechanioal strain on the 
wire is greater than with apparatus designed for stationary use. 

Heat.—The Laboratory has adopted as its fundamental scale of 
temperature the Centigrade Thermodynamic scale, which is realised 
with the exactness required for work of the highest precision in 
the scale of the constant-volame hydrogen thermometer in the 
interval between 0° C. and 100° C. From 0° C. to the boiling- 
point of sulphur (444°5° C.) the practical scale is realised with 
sufficient accuracy by the platinum-resistance thermometer, as 
well as by kaown fixed points with which it is extended to 
1,083° OC. It has been found that the temperature of the boiling- 
point of sulphar cau be realised in practice to a high degree of 
acouracy under widely differing conditions. 

Improvements have been made in the apparatus available for 
resistance thermometry. 

In connection with the heat loases from cement kilns, an investi- 
gation has been commenced into the loss of heat from hot surfaces, a 
subject on which few reliable data are available. The research 
includes both flat surfaces and a series of tubes of widely varying 
diameters. The experiments are directed to the simultaneous 
determination of the total heat-loss and of the pure radiation, and 
hence indirectly of the convection. 

Results for plane surfaces of various kinds and at temperatures 
up to 600° C. have already been obtained hy very diverse methods, 
and have led to interesting conclusions, some with an important 
practical bearing. 

Although it has been known ever since the early experiments of 
Leslie and Count Rumford that a polished surface emits only a 
small fraction of the radiation given out by a black surface, 
surprisingly little light has been thrown on the problem of the 
heat dissipated by a surface since the time of the pioneer workers 
such as Péslet, Dalong and Petit. The effect of various paints 
and other coatings on the total emissivity was first investigated, 
particularly with a view to the possibility of diminishing appre- 
ciably by some sufficiently cheap process the radiation from a 
surface whose emissivity was nearly that of a black body. 

As all methods of imparting to the metal a smooth and bright 
reflecting surface were impracticable by reason of cost, a study was 
made of the different processes for metallising the surface by 
application of metallic paint or by the new spray process. 


As instanoes of the nature of the results obtained, may be men- 
tioned first, that over the range of temperatures met with in 
steam engineering the true radiation-loss, this fraction dependent 
on the nature of the surface, is approximately half the total loss in 
pipes of ordinary iron under the usual conditions; and, secondly, 
that the true radiation from an iron surface may be diminished 
to one-half of its normal amount by suitable application of a 
coating of aluminium paint, and even to a less fraction by the 
metal spray process. These conclusions have an important applica- 
tion to engineering problems. Thus, for example, the useful 
radiant heat reaching the centre of a room from radiators round 
the walls is diminished to one-half of its proper value by the addi- 
tion of the oustomary coating of aluminium paint, i.¢., the 
 effisiency of the radiator as an emitter of radiant heat is reduced 
to one-half. 

On the other hand, the application of metallic paint to the 
unlagged portions of hot surfaces, such as the boiler fronts in the 
stokehole of a battleship, should materially increase the comfort 
of the stokers, working in confined spaces, since it would diminish 
to half value the true radiation, which is uninfluenced by any 
amount of artificial ventilation. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Small Dental Motor. 


A dental motor which can be held in the hand is shown in 
fig. 1. According to the manufacturer of the device, the SHELTON 
ELECTRIC Co., of 30, East Forty-second Street, New York, it is the 
smallest motor designed for commercial purposes ever built. The 
motor is 1°25 in. in diameter and 1°75 in. long, and weighs only 
5'25 oz. It runs at a speed of 15,000 R. P. M., and takes a standard 
dental chuck, which is driven with a one-fourth reduction in 
speed. This reduction in speed, it is stated, is accomplished 
without gears or friction davices 


Fia, I. DENTAL MOTOR ATTACHED TO CORD WITH RHEOSTAT. 


The motor operates on either direct or alternating ourrent. The 
armature is hand-wound with No. 40 wire. Use is made of 
special ball bearings, -in. in diameter, and the air gap between 
the armature and field is O 0025 in. The switch is of the plunger 
type, and is operated by a lever, which can be pushed back if 
necessary by the back of the hand. The lever can be placed in 


three positions, that nearest to the motor being for reverse opera- 


tion, the centre position for stop, and the position farthest away 
from the motor for starting. The shaft of the motor is hollow, 
and bakelite is utilized as insulation. The motor is enclosed in an 
air-tight steel case. i f ; 

For varying the speed of the motor a rheostat is provided, which 
can be placed on the floor, and can be operated by a foot-lever. In 
case it is necessary for the dentist to call on his patients, a rheostat 
similar to that shown at the end of the cord in the figure is 
employed. This rheostat is operated by hand. 

Besides being adaptable for dental work, the motor can also be 
utilised for engraving, manicuring, chiropody and as a light bone 
drill for physicians. There is no sparking on the commutator, it 
is stated, and the motor takes only 12 watts. The following 
advantages are claimed for the device :—The motor is light in the 
hand, as there is practically no back drag or buckling of cable ; 
efficient operation is obtained on account of the direct drive ; and it 
is not necessary to place the motor on brackets, which are liable to 
be in the way. The motor is also well adapted for use by students 
in dental schools. Electrical World. l 


Small Eleetric Lighting Plants. 


MESSRS. WARD & GOLDSTONE, of Sampson Works, Salford, 
Manchester, have sent us particulars of their Mercure and Sherborne 
self-contained electric lighting plants, of which a pamphlet has 
recently been issued. l 

The introduction of metal-filament lamps brought into pro- 
minence the advantages of electric lighting for country houses 
and cottages, when a public supply was unavailable, and more 
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recently the small low-voltage half-watt lamp has added further 
to the sphere of usefulness of this class of plant. 
Thus under present conditions, the }-H.P. Sherborne electric 


lighting set which we illustrate, though only taking up a space .- 


of about 30 in. x 18 in. x 2 ft. overall height, will now light 
16 30-0.P. 3 5-volt half-watt lamps, which is sufficient for a fairly 
large building. 

The Sherborne and Mercure engines are valveless and simple in 
construction; the lighting sets regularly supplied are rated at 
(1 E. P.) 275 watte, 600 watts, 800 watts, 1,400 watts and 1,700 
watts. 


In connection with these plants a series of batteries of 13 and 
27 cells are listed for the 25 and 50-volt installations. Standard 


Fig. 2.—SHERBORNE ELECT RTO LIGHTING SET. 


switchboards are also supplied, consisting of polished slate panels 
fitted with voltmeter and ammeter, charge and discharge switch, 
shunt or series regulator, main switches and fuses, and automatic 
cut-out or combined ont-in-cut-out. 

Messrs. Ward & Goldstone point out that they have supplied 
many of these plants to the Colonies and abroad, while a number of 
them are in use in this country, where there are many districts in 
which they can be adopted with advantage. 


‘6 Quead ” Electric Fires. 


Messrs. IKIN & Eaps, LTD., of 47-57, Marylebone Lane, W., 
have recently patented and put on the market a new pattern of 
heating element for electric fires, substantially built up in bar 
form, which is incorporated in their Quead electric fire. The 
element does not involve any new principle ; it consists of a number 
of specially shaped moulded greyish porcelain pieces assembled on 
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Fig. 3.— HEATING UNIT FoR “QUEAD” ELECTRIC FIRE.) 


an iron spindle, and clamped between terminal plates by nuts. The 

in pieces are shaped to form a series of open slots running 
half round the heating unit, and in these the resistance spiral is 
placed and firmly held. 

The wire is visible, and runs at a red heat, and in turn heats the 
porcelain supports, giving an exoellent effect. 

It is claimed for the Quead beating unit that it is exceedingly 
robust, and can be roughly handled, or packed for transit without 
fear of damage. 

An artistic range of cases in cast and sheet iron, copper and 
brass, bright and black steel, &., has been designed. and the 
heaters are mounted singly or in sets, together. with the necessary 


7 
switches, to suit various requirements; we understand that 
examples of the above fires can be inspeoted at the firm's premises 
at any time. 
' Induction Pipe Heater. 


A novel little electric fitting for the motor-car, described in a 
recent issue of the Motor, is an electric primer (catalogued by 
Messrs. MESTRE & BLATGE, of 20, Store Street, Tottenham Court 
Road, W. C.), which consists of a fibre washer with a German silver 
resistance wire coiled inside it. This is inserted between the 
carburetter and intake manifold, and is connected through a 
switch to an accumulator or dry cell. When the engine is difficult 
to start, the device is switched in, and is said to prove very effective 
in heating the intake charge. It is also very reasonable in price. 


Table Wiring 0 


The accompanying illustration shows a convenient method of 
wiring the dining-room table to facilitate the use of electrical 
cooking devices. 

A flush receptacle is put in the centre of the dining-room floor, 
and three porcelain wall sockets are screwed on the inside 
edge of the table. Six feet of cord, having a connection plug on 


Aren Prceptactes 
Lamp Cord 


Fic. 4.—DINING-Room TABLE WIRED: SECTION, 


one end, is run through the centre leg of the table and wired to 
the back of the porcelain sockets. The heating devices can then 
be easily plugged into the sockets. 

If the table has no centre leg or support, the cord can be brought 
from the floor and supported to some part of the table on the 
underside where it will be concealed by the tablecloth. id 


New Half-Watt Lamps. 


Last week we briefly mentioned that the BRITISH THOMSON- 
HovusTon Co., LTD., had introduced a number of new sizes of 
„Mazda half-watt lamps; we are now enabled to reproduce an 
illustration of one of these—the 100-watt 200-volt size—with a 
plan (fig. 6) showing the disposition of the filament in a horizontal 
plane. It will be noticed that the finely-spiralled flexible filament is 
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Fig, 5.— MAZDA ” HALF-WATT LAur. 


supported at a great many points, but on the whole the construc- 
tion is simple. The instruotion is given that the lamp must be 
burned in the vertical position, as illustrated, and that the 
fittings must be properly ventilated. The light distribution 
curve of this pattern of lamp will evidently have its maxima 
above and below the bulb, giving a powerful down- 
ward illumination with a suitable reflector. The new 
sizes are: 25 volts, 15, 30, 60 and 100 watts; 50-60 volta, 30, 60, 
100 and 150 watts; 100-130 volts, 60, 100 and 150 watts; 200-255 
volts, 100, 150 and 200 watte—all fitted with bayonet caps except 
the 150 and 200-watt sizes, which have Edison screw caps, The 
prices of some of the lamps have been reduced. 
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Similar announcements have come to hand from other tungsten 
lamp makers. The GENERAL ELECTRIC Co., LTD., draw special 
attention to the adoption of the registered name, Atmos type,” 
for their Osram gas-filled lamps. The EDISON & SWAN UNITED 
ELECTRIC LIGHT Co., LTD., send us a list of their new Royal 
Ediswan half-watt lamps, on similar lines, and MESSRS. SIEMENS 
Bros. Dynamo Works, LTD., send particulars of their new 
“ Wotan balf-watt lampe. Messrs. DRAKE & GORHAM, LTD., 
have issued price lists in practically identical terms. 

While we have not yet arrived at the half-watt 16 · C. . lamp for 
use on 200-volt circuits, it is clear that steady progress is being 
made in that direction; already consumers on 100-volt circuits can 


Plan 


Fig. 6.—DIAGRAM OF FILAMENT. 


put up a 60-watt lamp giving nearly eight times as much candle- 
power as the 60-watt carbon lamp of 10 years ago, and by using 
a semi-indirect fitting can light a large room with it effectively. 
That the new lamps will increase the popularity of electric 
lighting cannot be doubted ; and fortunately they come just at a 
time when, extensions of plant being barred, station engineers will 
be glad of their assistance in increasing their connections, But 
the argent moen of a fixed charge, plus small running charge, 
is emp by their arrival. 


G.E.C. Dust Bellows. 


THE GENERAL ELECTRIO Co., LTD, of 67, Queen Victoria 
Street, E.C., have put on the market a cheap and efficient dust 
expeller, which is entirely British made. As shown in fig. 7, it is 


FId. 7.—G.E.C. Dust BELLOWS. 


constructed largely of wood, and is useful for blowing the dust 
out of electric motors and other appliances without fear of shock, 
as well as for cleaning typewriters and many other kinds of 


a tus 
N Keeping Down the Power Demand. 


One of the useful wrinkles worked out by the men of the 
Public Service Co. of Northern Illinois to allow rural power users 
to have several motors and yet pay a low connected-load charge is 
shown in the accompanying sketch, Here an installation is dia- 
grammatically represented, which consists of a 3-H.P. motor, a 
1-H.P. motor and a 5-H.P. motor, yet the greatest connected load 
that the consumer can put on the line at any one time is 5 H. P. 
Tracing the circuits through the three single-pole, double-throw 


Qouble-Throw Switches 


Fra. 8.—INTEBLOCKING CIRCUITS TO RESTRICT DEMAND, 


switches, it will be seen that it is impossible to connect more than 
one motor to the line at atime. The same scheme can, of course, 
be worked out for any number of motors of any size, in each 
instance the maximum demand of the installation being limited 
to the rating of the largest machine.— Electrical World. 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 
Cen piled expressly for this journal by Mrssres. W. p. Tiowpson & Co., 


Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradſord. 


9.054. Magnetos.” M. PEpERSEN, june 21st. 
9.085. Electric kettles, urns, and the like.” E. A. WeLcu. June Alst. 
9.097. Electric hot-water storage installations.“ E. C. R. Marks. june 


Zist. (Sidney le Fevre Varvel, Australia.) 


9,101. “ Regulating mechanism for controllin 
Tiomson-Houston Co., Lro. (General Electric 


9.110. Oil-cooled electric transformers.” 


the flow of fluids.” Britisn 
o., United States.) June 2lst. 


A. Ducknau. June Llst. 


9.111. “ Systems for producing electrical discharges from a source ol 
energy." R. Varury. June 2ist. (Convention date, March 21st, 1914, United 
States.) (Complete.) 


9,112. Systems for producing electrical discharges from a source of 
energy.” R. VARLEY. June 2st. (Convention date, July Ist, 1914, United 
States.) (Complete.) 

9,113. Telephone transmitters.“ INTERNATIONAL Exscrric Co., LTD., and 
R. G. LE Nom. June 2ist. (Complete.) 

9,120. ‘ Electric meters. W. H. F. Murpocn. June And. 

9.141. Apparatus utilising electro-magnets or permanent magnets for the 
rotection of ships, harbours, and the like from torpedoes or mines. F. C. 

ILLING. June 32nd. 

9,157. “ Electrodes for arc lamps. F. M. Lewis. June 23nd. 

9.158. Electric cooking. Jackson Execrric Stove Co., Lro., R. C. 
GriessacH, H. H. HoLAESs, C. H. Smith, & F. H. WuIunns. June 22nd. 
(Complete.) 

9.230. Portable telegraph and telephone apparatus applicable ſor signal- 
ling apparatus.“ W. G. UNDER WOOD & UN DRWOOD, Lrp. June 23rd. 

9.246. Electric relay. W. R. Sykes INTRRLOCKING SIONAL Co., LTD., and 
G. H. Sykes. June 23rd. (Complete.) 

9,256. Telegraphy. D. C. Cnowr. June 33rd. 

9,279. Targets for X-ray tubes and the like.“ Barrisu THomson-Hovuston 
Co., Lrp. (General Electric Co., United States). June 2th. 

9.282. Means for 8 dynamo- electric machines. 
Davies & A. Soames. June 24th. 

9,283. “ Automatic or semi-automatic telephone systems. RELAY AUTOMATIC 
TeLePHonge Co., Ltp. June 2th. (G. A. Betulander, Sweden.) (Complete.) 

9,330. ‘‘ Lampshade and ii holders for gas and electric lighting.” 
F. W. E. Scnugr. June 25th. 

9,336. ‘‘ Devices for establishing electric connection between conductors.” 
H. G. Woop. June 25th. (Complete.) 

9,845. ‘‘ Automatic and semi-automatic telephone systems. Rrray Auro- 
MATIC TELEPHONE Co., LTD., & L. C. Bycrave, June 25th. 

9,346. ‘' X-ray devices.” BrrmsH THomson-Houston Co., Lro. (General 
Electric Co., United States.) June 25th. 

9.373. Electric lampholders and incandescent lamps for the same.” W. 
Mavurics. June th. 5 

9,874. Method of and means for producing undamped or persistent high- 
frequency electrical oscillations fa¢ telegraphic and like purposes.” J. R. 
HALLIWELL. June 26th. 

9,386. ‘* Casings for electricity meters.“ W. Hamitton & Fsrranti, LTD. 
June 26th. (Divided application on 24,792/14, December goth 

9,398. Telephone systems. AvuTomatiC TELEPHONE ManuraCrurinc Co., 
Lro. June 26th. (Convention date, June 27th, 1914, United States.) (Com- 
plete.) ` 

9,399. “ Electrical communication systems. S. ToLkowsky. June th. 


W. Lancpon- 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the ser totes list may be obtained 
of Messrs. W. P. THompson & Co., 285, High Holborn, C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1913. 

18,357. METHOD oF AND APPARATUS ron SEPARATING SUSPENDED PARTICLES 
rrom Gasrous Bopig BY MEANS OF HIGH-TENSION ExLgsctricity. E. Möller. 
August 12th. (August 13th, 1912.) . 

19.518. CIRCUIT ARRANGEMENTS FOR AUTOMATIC AND SEMI-AUTOMATIC TELEPHONE 
Systkws. Siemens & Halske Akt. Ges. August 26th. (August 28th, 1912.) 

19,732. PROCESS AND APPARATUS FOR ELECTRICALLY SEPARATING SUSPENDED 
Bovlzs ron ELECTRICALLY NON-CONDUCTING, ESPECIALLY GaSxovs, FLurps. E. 
Moller. September Ist. (August 3lst, 1912.) 

25,391. CONTINUOUS BRAKES AND CONTROLLERS FOR THE SAME. W. R. Smith, 
Wilson, and Consolidated Brake & Engineering Co. November 6th. (May 
6th, 1914.) 


1914. 


4,237. OPERATION OF LOW-PRESSURB ELECTRICAL INSTALLATIONS FROM HicH- 
PRFSSURE CircuITs. February 18th. (February 19th, 1913. 
5,240. MEANS ron ATTACHING INSULATORS FOR ELECTRIC 

February 28th. (March Ist, 1913.) 

5,345. REFLECTOR ror Aro Laurs. H. E. Moul (Korting & Mathiesen Akt. 
Ges.) March 2nd. 

5,467. ELECTRIC SWITCH ARRANGEMENT FOR A PLURALITY OF CONDUCTORS, 
MACHINE OR APPARATUS TO BE CONNECTED WITH THE SAME BUS-BAR AND ADAPTED 
To BE SWITCHED IN AND OUT, EMPLOYING A COMMON SAFETY RESISTANCE. Allge- 
meine Elektricitats. Ges. March 3rd. (March 4th, 1913.) 

6,182. LELECTRIC-CURRENT COLLECTORS. ‘ Janssen. March llth. 

6,341. Execrricity Meters. Siemens Schuckertwerke Ges. March 18th. 
(March 12th, 1913.) 

6,520. Mraxs FoR ELECTRICALLY OPERATING RAILWAY OR OTHER SIGNALS. 
Siemens Bros. & Co., and L. de M. G. Ferreira. March 14th. 

8,084. MANUFACTURE or INCANDESCENT ELECTRIC Lamps. Electric Utility 
Co., & R. W. Long. April 6th. 

11.097. Exectric BurcLAR ALARM Systens. J. P. Williams. May Sth. 

11.156. CONNECTING ARRANGEMENTS FoR Execrrio Circuits.. J. H. Wollis- 
croft & H. T. Boothroyd, Ltd. May 6th. 

12,059. INCANDESCENT ELECTRIC LAMPHOLDERS. W. Adams. May 15th. 
(Nevember 14th, 1914.) 

14,008. Construction oF Execrrio Contact CONDUCTORS rox RatLwar 
TRACKS AND THE LIKE. J. E. Colas. June 10th. (June 20th, 1913.) 


irks. T. Wittrin. 


14,022. Coolie of Exgcrric PorTAaBLE DRILLING MACHINES. Siemens 
Schuckertwerke Ges. June 10th. (June 19th, 1913.) 

14,030. ELECTRIO TRANSFORMERS. F. E. Berry. June 10th. 

14,043. ARMATURES OF DYNAMO-ELECTRICAL MACHINES AND THE Like. W. H. 


Scott. June 10th. 
14,044. MrTHOD or INSULATING Corts or FLAT CONDUCTORS rox ELECTRIC 
MacuHines. Allgemeine Elektricitats Ges. June 10th. (June 10th, 1913.) 
14,108. CENTRIFUGAL Compressors. British Thomson-Houston Co. (General 
Electric Co.). June llth. 


14,415. DyNAMO-ELECTRIC Maces. H. H. Jeffcott. June 16th. 
14,733. Exvecrric Switcnes. P. Dunsire. une 19th. 
14.974. Cox T ROLLING Devices ror Evectric Circuits. M. E. Custer. June 


23rd. 

17,415. AUTOMATIC OR SEMI-AUTOMATIC TELEPHONE EXCHANGE SYSTEMS. 
Betulander & N. G. Palmgren. July 22nd. 

17,797. Socket TERMINALS FoR ELECTRIC Conpuctors. W. A. Hill (Apparate- 
Bauanstalt Fischer Ges.). July 28th. 

18,276. Execrric Fuses or Cut-outs. A. H. Railing & A. J. D. Krause. 


August 7th. 
C. J. Beaver & E. A. Claremont. 


G. A. 


20.549. Hicn-volracn INSULATED CABLE. 
October 5th. 

23,930. SELECTING DEVICES FOR TELEPHONE OR OTHER Circuits. O. Imray 
(Siemens & Halske Akt. Ges.). December 11th. 

24.227. NUMBER INSTRUMENT FOR AUTOMATIC AND SEMI-AUTOMATIC TELEPHONE 
Systraus. Siemens Bros. & Co. (Siemens & Halske Akt. Ges.). December l'th. 
(Addition to 14, 614/13.) 


1918. 
8,060. FELECTRO-MAGNETIC Lock ING DEVICES. 
application on 13,715 14. June Sth.) 


L. Cadencl. May 31st. (Divided 
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ELECTRIC SIGNALLING IN MINES. 


THE report of the investigations made by Dr. R. V. 
Wheeler into battery bell signalling systems and their 
dangers, which we recently reproduced in abstract, amply 
supports his original conclusions regarding the risks attend- 
ing the unregulated use of electric bell signals. 

The series of experiments on the influence of pressure, 
current and self-induction on the igniting power provides 
some interesting results. Unfortunately, Dr. Wheeler con- 
tented himself with merely tabulating and plotting the 
results of his experiments. He has failed to notice that 
his curves follow a simple law which has a physical signi- 
ficance, and which gives order and coherency to an other- 
wise unintelligible and apparently disconnected series of 
results. Plotting igniting current in amperes against self- 
induction in henries, a series of curves is obtained. Now, 
it has been remarked by Prof. Thornton that similar curves 
obtained by him are curves of approximately equal energy 
—“ iso-energetics we may call them. The curves given 
in Dr. Wheeler’s report actually follow a law of the form 
Lis = a constant. The value of the constant depends 
on the percentage of methane, but does not appear to be 
any simple function of this percentage content, though it 
diminishes steadily as the mixture becomes more sensitive. 

Hence we may say that the igniting power of a break- 
flash depends upon the Li! of the circuit, or, approxi- 
mately, the Lið. There is, of course, much a priori reason 
to expect that the igniting power of a spark should be 
proportional to the energy of self-induction liberated, and 
although these experiments do not quite give an igniting power 
proportional to 4 Li?, yet they distinctly suggest that it is 
rather to the energy stored in the circuit than to the current 
or voltage, or even the self-inductance, that we must look to 
obtain the igniting power of a break-flash. In this con- 
nection it is curious to note that Dr. Wheeler's results for 
6 per cent. methane may be represented by the formula 
(L —0:0065) i? = 0°0141, almost as accurately as by 
Li- = 0˙0219—a fact which would suggest an igniting 
power proportional to the energy, but with an unrecorded 
capacity in the circuit. No such formula can be found for 
the other series of values, which follow the Li? law very 
consistently. 

The conclusions drawn from these experiments may thus 
be re-stated simply as follows :—For every gaseous mixture 
there is a constant value of the product Lis beyond which 
the break-flash will be capable of igniting the mixture. 
This is certainly more scientific, and appears to us to be 
far more easily handled than the cumbrous circumlocution 
of the summary in the report. 

The experiments with bells were conducted with a view 
to reducing the two factors which had been discovered in 
the preceding experiments to affect the igniting power of 
the spark, viz., self-induction and current strength. A 
large number of bells were examined, and all were found to 
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be capable of giving a dangerous break- flash when used 
with a battery of 10 wet Leclanché cells (15 volts). Still 
more dangerous were the break-flashes obtained by using 
dry cells, owing to the smaller internal resistance and con- 
sequently larger value of the current. In the majority of 
cases, however, sufficient non-inductive resistance could be 
introduced into the circuit to reduce the current available 
at the break-flash below the minimum igniting current 
without seriously affecting the ringing power of the bell. 
Why Dr. Wheeler suggests a winding of brass wire of the 
same section as the original copper wire, instead of an equally 
suitable smaller size of copper wire, is to us a mystery. 

In order to reduce the effects of self-induction, various 
methods were tested, including the use of two windings on 
the bobbins, of which only one is used as the exciting 
winding for the magnet, the other being short-circuited on 
itself. The principle upon which this method of winding 
acts is that when the current passing through the exciting 
winding is broken, it induces a current in the short- 
circuited winding which absorbs the energy stored by the 
self-induction of the exciting winding, so that the inten- 
sity of the break-flash is greatly reduced. 

A similar effect is produced by interposing strips of tinfoil 
between the successive layers of the winding; in the mass 
of metal thus introduced eddy currents are set up which 
absorb the energy of self-induction, which would otherwise 
be expended at the break-flash. 

It is remarkable that the method, well-known to elec- 
trical engineers, of shunting the coils with a high resistance, 
to which Mr. H. R. Kempe drew attention in our “ Corres- 
pondence columns, the most obvious method of absorbing 
the energy of self-induction, should not have been investi- 
gated. In fact, the investigations seem to have suffered 
throughout from the overlooking of the fact that it is the 
energy of the circuit that has to be dealt with, and not the 
current and self-induction separately. The condenser-shunt 
method of reducing the sparking energy has been tried by Mr. 
T. G. Watts (see abstract of paper in ELECTRICAL REVIEW 
of January Ist, 1915), who found that with an ordinary 
rabbing contact “ the introduction of a condenser across the 
knocking-wires had some peculiar physical influence on the 
spark,” and he adds: One can only conclude it to be a matter 
of temperature.” Such a remark as this shows very clearly 
that the function of the condenser was totally misunderstood, 
and that the experiments were conducted on the “hit or 
miss plan rather than on sound scientific principles. 

However, Mr. Watts discovered that although putting a 
condenser across the bell spark gap converted an otherwise 
uneafe bell into a safe one, and that with rubbing contacte 
equal safety was obtained in the line wires, yet when the 
usual method of shorting the wires by means of a file or 
knife was resorted to, the condenser system proved to be 
useless. 

Another method of reducing the igniting power of the 
break-flash, which has been found successful by Mr. Watts, 
is that of the introduction of relays. A relay may, 
of course, be actuated by a very small current, and the 
sparking at the contacts will in this case be mild. But 
Dr. Wheeler adopts the remarkable attitude towards relays 
indicated by these lines, quoted from the last paragraph of 
his report: —“ All the considerations advanced in this 
report respecting bells apply, probably with equal force, to 
relays. A relay, if introduced into the signalling system, 
simply takes the place of the bell, and from the point of 
view of danger at the break-flush on the signal wires, can 
be regarded as a bell.“ Such a confession of want of knowledge 
of the function of relays would be amusing, were it not for the 
fact that on such investigations as these depend the regula- 
tions governing safety in mines. The chemical portions of 


this report are no doubt of the utmost value, but its many 
shortcomings on the physical side only serve to emphasise 
the inadvisability of entrasting electrical investigations of 
such vital importance to chemical experts. 

Dr. Wheeler is a distinguished chemist, with a certain 
amount of electrical knowledge, such as every competent 
chemist must possess nowadays; but he is clearly not 
an electrical expert, for a perusal of his report shows 
plainly that a large proportion of his experiments were 
condacted over ground which was already familiar to 
electrical men, and some of his “ conclusions could have 
been written down by an electrical engineer without 
recourse to experiments, whilst others would not have been 
incladed at all. | | 
ee ——— 

THERE has been quite a cheerful tone 

mene in the rubber market lately, and under 
the influence of decidedly good buying, a considerable pro- 
portion of which is attributed to the United States, prices 
have moved upwards to an appreciable extent, and the 
market looks good at round the current enhanced values, 
which have been established in the neighbourhood of 28. 74d. 
for early delivery of the usual standard grade of plantation 
material. There is no mistaking the activity of consump- 
tion in all directions, the destructive use of rubber in the 
war being one of the most striking features of the industrial 
situation. There is a good deal of truth in the assertions 
which have been made that the war will ultimately be 
settled by the Powers having the best supplies of rubber and 
motor spirit, and if these really prove to be the ultimate 
factor, there can he not the slightest question as to the 
triumphant progress ultimately of the forces of the Entente 
Powers over the disturbers of peace of Central Europe. Not 
only have manufacturers in all directions been busy laying 


in supplies of crude rubber, but there seems to have been 
some sort of speculative account in the market, the 


instigators of which, frightened by the rising wave of buy- 


ing, were forced to come in and cover, thus assisting the 
progress of the upward movement. War requirements are 
absorbing enormous quantities of material, and all indications 
point to a still farther burst of baying as the war nears the 
more critical stages. The American trade is benefiting 
enormously from orders for Britain, France and Russia for 
tires, and in all parte of the country planta are engaged at 
the utmost capacity of production. One order recently placed 
with an Ohio factory was for half a million dollars’ worth 
of solid rubber tires on behalf of one of the Allied Govern- 
ments, this coming on top of an order for a similar value, 
while inquiries for still larger quantities than ever hitherto 
placed are now being dealt with. 

As regards fine hard Para descriptions, these are being 
rather lost sight of in view of the growing popularity of the 
plantation product, and business is reported to be quiet in 
all connections, but in sympathy, of course, with the firmer 
aspect of the market, for the latter prices have undergone a 


moderate hardening process. The statistical position taken“ 


generally may be regarded as quite satisfactory, and latterly 
there has been an encroachment upon the home stocks which 
last month fell to about 8,250 tons, a total which compares 
with 5,700 tons last year, and 6,500 tons in 1913. 

Official advices received from Kuala Lumpur announce 
that the export of plantation rubber from the Federated 
Malay States during the month of June amounted to 3,403 
tons as compared with 2,708 tons in May last and 2,306 
tons in the corresponding month last year. 

The following is a comparative table showing the export 
for three years :— 


1918. 1914. 1915. 

January... eco 2,131 2,542 3,473 tons, 
February wee 1,757 2,364 3,111 „ 
March wee 1,737 2,418 3,418 „ 
April . 1,626 2,151 2,777 „ 
May swe . . 1,225 2,069 2,708 „ 
June . 2,005 2,306 3,403 „ 

Total ... 10,481 13,850 19,190 „ 
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AN editorial in the Telegraph and 

8 Telephene Journal for July takes us to 

task for our comments on the conduct 
of the London telephone service ; the article is somewhat 
belated, as our remarks were published on May 21st, but 
we feel bound to take exception to some of the points 
which are raised in it. | 

The difficulties alleged to be created by the Board of 
the late National Telephone Co. in its later years, with 
regard to the development of the telephone service after 
1911,” onght rather to be attributed to the policy adopted 
towards the company by the State; we may remind our 
contemporary of the French saying, which we paraphrase : 
That is a wicked company; if you attack it, it defends 
itseelf ! We have no wish to urge that the Telephone 
Service in London is perfect,” says our contemporary, with 
commendable restraint; and it candidly admits that the 
erratic disposition of the connections between subscribers 
and exchanges in London arose out of the competition 
between the Post Office and the Telephone Co.—a com- 
petition which, in our opinion, was ill-advised and contrary 
to the public interest. 

The Journal digresses to point out that a change of 
number would have been essential if we had installed a 
private branch exchange ; this ig wholly beside the question, 
but if the case had arisen it would have been due to our 
own initiative, and we should have had no ground for com- 
plaint. What we objected to was a change of a long- 
established number at the initiative, and to suit the con- 
venience, of the Post Office, regardless of our wishes. 

As for the concluding reference to our suggestion that 
the present change was made as a reprisal because of past 
warnings and criticisms of the Telephone Service” in our 
columns, we emphatically repudiate the “ suggestion,” which 
emanates solely from our contemporary. We never looked 
upon the matter in that light, and we fail to see how our 
comments can be distorted to produce such an impression. 


THE report of a case recently decided 
before a Scottish Court, which we pub- 
lish herewith, will be read with keen 
interest by supply authorities. It is, we believe, the first 
instance in which the question, often raised, has been put 
to the test, namely, whether a consumer who uses a motor- 
generator to supply current for lighting his premises can 
lawfally claim to be charged for energy at the power rate. 

On several occasions our Legal Contributor has dealt with 
the matter, his opinion being that as the energy is used 
for lighting purposes, the lighting tariff applies, and this 
view, of course, is endorsed by every station manager. As 
a matter of equity, we have no doubt that this is the correct 
view to take, the interposition of the motor-generator being 
merely a mechanical quibble; the rotary machine, in fact, 
is in effect precisely equivalent to a stationary A. C. trans- 
former, and no one would seriously maintain that energy 
used for lighting through the intermediary of a transformer 
could be regarded as energy for motive power. The Scottish 
magistrate appears to have been influenced by the fact that 
the current used for lighting in the case under considera- 
tion was generated quite separately from the current used 
to drive the motor, losing sight of the fact, obvious to an 
electrical engineer, that the commodity supplied and charged 
for was not current, but energy, which flowed in a con- 
tinuous and unbroken stream from the supply mains to the 
5 85 We feel sure that if the case could be re-tried, and 
if this aspect of the matter were properly presented to the 
Court, the decision would be reversed. 

The point is explicitly covered in the London Electric 
Sapply Act, 1908, Sec. 7, which states that the expression 
‘power purposes’ shall include all p to which 
electrical energy may be applied other than for use either 
directly or indirectly for lighting,” and a penalty is pre- 
scribed for the use for lighting of a supply given for power 
purposes under this section. A clause in Sec. 18 of the 
Electric Lighting Act of 1882 forbids undertakers “in an 
way to control or interfere with the manner in whic 
electricity supplied by them . . . . . . is used.” How this 
clause would be interpreted 1 Courts in this connection 
de cannot say ; it has never been put to the test. 


Light from 
Power. 


LEGAL. 


ADAMS & MCLEAN v. ADNIL ELECTRICO CO., LTD. 


In the City of London Court, on July 9th, before his Honour Judge 
Rentoul, K. C., Archibald C. Adams and Alexander McLean 
(trading as Robertson & Adams), Glasgow, sued the Adnil Eleotrio 
Co., Ltd., for 37 28. 11d., for an allowance as specified in a written 
agreement in April, and for electric lamps supplied. 

Mr. SOLOMON, defendants’ solicitor, said the action ought never 
to have been brought. The claim was brought under a contract 
by which the plaintiffs were to act as agents for the defendanta in 
Glasgow, and one clause of the contract specified that in the event 
of a dispute arising the matter should be referred to arbitration. 
As a matter of fact, both the parties had appointed their arbitra- 
tors, and therefore he asked that the action should be dismissed. 

Mn. ADAMS, one of thefplaintiffs, said they had submitted other 
matters to arbitration, but that had nothing to do with the dis- 
pute before the Court, if it could be called a dispute. In his view 
there was no dispute, because the plaintiffs were employed to act 
as agents for the defendants, at a salary of £100 a year. That 
salary was payable monthly, and it was for one of these monthly 
payments that the present action was brought. The plaintiffs 
hie 5 engineere, and he could not understand why the 

efendants were refusing to pay. 

Jopax RENTOUL said it was pretty plain according to the 
agreement that if a dispute arose it was to be referred to 
arbitration. 

Mr. SOLOMON said his case was that the contract was terminated 
by the end of March by verbal arrangement. 

Mn. Apams said that the plaintiffs had been carrying out the 
defendants’ commands as late as last month. They could not be 
out of the defendante’ employment if that were the case. 

JUDGE RBSNTOUL did not think that the failing to pay wages 
was a dispute, but arbitration would be a much more satisfactory 
tribunal than that Court. He would send the case to arbitration 
and remit the costs. Plaintiffs should have had a lawyer. 

fone ADAMS : Good gracious! The lawyers would have laughed 
at me. 

The JUDGE said the action would be dismissed. 

Mr. ADAMS urged that as the agreement was for four years 
defendants must pay his salary. A dispute must be a contention, 
and there must be an agreement. He knew of none. 

Mr. SOLOMON added that plaintiffs discontinued acting for 
the defendants in March. It was mutually in December 
that it should be so. The agreement stated that if the plaintiffs 
did not do £4,000 worth of business in electrical goods the agree- 
ment would lapee at the end of any one of the four years. Owing to 
the war, the receipts last year were £1,890, and when plaintiffs and 
defendants met in December the agreement was annulled, so that 
the plaintiffs could get other agencies. Defendants thought they 
were meeting the plaintiffs by giving them that opportunity. 

The case was sent to arbitration. 


THE BURGH OF ALLOA v. ALLOA THEATRE Co., LTD. 


In Alloa Sheriff Court, on Wednesday last week, SHERIFF-SUB- 
STITUTE J. DEAN LESLIE heard expert evidence in the action at 
the instance of the Provost, Magistrates and Councillors of the 
Burgh of Alloa against the Alloa Theatre Co., Ltd., trading at the 
Pavilion, Alloa, for payment of an account for a supply of elec- 
tricity during the month of March. 

Mr. Charles Thomson, town clerk, appeared for the pursuers, 
and Mr. John Reed, solicitor, for the defenders. 

The first hearing of the case was reported in our issue of June 
25th, page 885; it was agreed that an expert witness should be 
heard on either side. 

Mr, JAMES EDWARD SAYERS, electrical engineer, Glasgow, who 
appeared on behalf of the Alloa Town Counoil, said he had had con- 
siderable experience in supplying electrical energy for both power 
and lighting. He visited the property of the defenders, and 
inspected the arrangements in use for the electrical energy 
supplied by the Burgh of Alloa, The service from the street was 
a three-wire service. Two of the circuits were connected with the 
220-volt terminals, and one was connected with the 440-volt 
terminals, The two 220-volt circuits were connected with the 
lamps for the general illumination of the building. The third 
circuit was connected to a pressure transformer, At one side 
this pressure transformer was supplied at 440 volts, and from 
the other side current was taken at 60 volts. On this low-ptessure 
circuit there were connected two arc lamps, one lamp belonging to 
the bioscope and one being an ordinary arc lamp for illuminating 
the stage. 

Mr. THOMSON: What has been your experience in the installa- 
tion of these machines ’—They have always been put in for arc 
lamps which require 60 or 65 volta, and where the pressure of 
supply has been very much higher, and they have always been put 
on the lighting rate. 

Are you aware that there are differential rates charged for 
lighting and power ?—Yes. 

On what are they based ?— On a consideration of cost of produc- 
tion, which is governed by long-hour consumption for power and 
short-hour consumption for light. 

What is the difference between a motor-generator and a pressure 
transformer /—A motor is a machine which you supply with elec- 
trical energy at one end to produce rotary motion, which is used 
to drive machines, shafting, or anything that requires motion. A 
pressure transformer is a machine into which you lead electrical 
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energy at a certain pressure at the one end, and at the other end 
electrical energy of another pressure is delivered. 

Crose-examined by MR. REED : Suppose that instead of reducing 
the voltage we used this generator for the purpose of producing a 
new current, do you call that a transformer ? — Yes. 

Is the current registered by the 440-volt meter taken to the 
motor 7— Tes. 

Is it not the case that the whole of the current registered by the 
440-volt meter in the case of the Pavilion is consumed by this 
motor /—It is. 

Is it not the case that this motor is used for the purpose of 
driving a dynamo ?—It is. 

Is it not the case that it is this dynamo which produces the 60 
voltage, and is not the current produced by the dynamo entirely 
different from the current supplied by the Corporation 7—It is. 

So that the theatre company's dynamo is driven by the current 
5 to this motor? — Tes. 

you mean to say that this current that passes through to 
the bioscope comes from the Corporation main ?—No. 

What becomes of the current supplied by the Corporation It 
is used in the motor. 

And the current used in our bioscope has nothing to do with 
the Corporation current ?—You cannot get it without the Cor- 
poration current. | 

If we put down a gas engine to drive the dynamo, could we not 
get electric ourrent?— Tes. 

Then the Corporation current is in no sense necessary to produce 
the current used in the bioscope ? —No. 

Is it becanse of the use of what is produced for the bioscope that 
you say it is light ? — Yes. 

We use the Corporation current in the same way as any other 
person getting it for power purposes! — Les, up to the end of the 
motor. 

And then the Corporation current is all consumed by the time 
it comes to the end of the motor 7— Les. It is transformed into 
mec energy. 

Is it your suggestion that if you have adynamo driven by a steam 
engine you are simply altering current ?—No. 

Does it make any difference, if you make your own current, 
whether you make it by gas or electricity —Oertainly not. 

Supposing we putin a gas engine, should we be using gas for 
power or for lighting then? — For lighting, because you are using 
it during lighting hours. 

If we use this current for 10 hours a day ?—That would be 

ighting. 

Then time has nothing to do with it ?—It supplies light at the 
other end. 

We have two arc lamps — Tes, one for the bioscope, and one to 
illuminate the stage. 

Is that second lamp used for lighting the theatre in any way ? 
I have not seen it used, but the attendant said it was used for 
stage effects in the same way as limelight. 

Mr. Nicont Paton, electrical engineer, Glasgow, was then 


examined on behalf of the defenders. He maintained that the. 


current produced by the generator was not what the Corporation 
supplied. It was wholly generated on the premises by the gene- 
rator, and was not simply the Corporation current altered. The 
current from the Corporation entered the motor and left it again, 
going back to the Corporation main. The current used in ocon- 
nection with the bioscope could be produced by gas plant driving 
the dynamo. None of the current passing through the 440-volt 
meter could be used for lighting. 

MR. THomson, after farther evidence, addressed his Lordship, 
stating that even although the defenders were entitled to power 
rate, the Corporation were entitled to make their own charges so 
long as they did not exceed the maximum rate laid down in the 
Provisional Order. The SHERIFF : Could you charge at a different 
rate from what you advertise — MR. THOMSON: We might. 
The SHERIFF: Where is your authority for that? — MR THOMSON : 
There is nothing in the Act or Provisional Order to restrain the 
Corporation from charging any rate provided they don’t exceed 
the maximum price contained in the Order, which is 8d. per unit. 
They have a discretionary power to make special charges as they 
may determine. 

The SHERIFF, without calling upon Mr. Reed, decided in favour 
of the defenders, with expenses against the Corporation. Both 
expert witnesses, he said, were perfectly clear in stating that the 
energy was supplied by the Corporation to drive the motor, and 
there the current stopped. He had no difficulty whatever in 
arriving at the conolusion that the rate that should be charged 
should be power rate. There was nothing to show that the cir- 
cumstances of this motor were any different from any other motor. 
If the burgh had chosen to say that one kind of motor was to be 
charged at a different rate from another, that might have entered 
into the question. They did not advertise that, however, and 
therefore they must allow a universal rate. 


——_ 


LUNDBERG & SONS v. WESTERN ELECTRIC Co., LTD, 


Ix the Chancery Division on Friday (July 9th), Mr. Justice Eve 
heard the motion in this action. Counsel for the plaintiffs said 
the action was for alleged infringement of a trade-mark. Defen- 
dants had agreed to treat the motion as the trial of the action, and 
would submit to a perpetual injunction in the terms of the notice 
of motion. They would also pay the coste, and would be allowed 
to dispose of a small quantity of goods in their possession which 
bore the infringed trade-mark. 

Counsel for the defendants assented to the arrangement, and his 
Lordship made the usual order. 


HAMILTON v. MAROON s WIRELESS TELEGRAPH Co., LTD, 


Tre action of Mr. John Wm. Hamilton against defendant 
company, with whom he formerly held an appointment as ‘sole 
agent to recover certain commiseions and royalties, came before 
Mr. Verey, one of the High Court Official Referees, on Monday, 
July 12th, having been remitted from the Court of King's Bench 
for ing as to damages on a verdict by a special jury in 
plaintiff's favour. 
Mr. Gordon Hewart, K. C., and Mr. Eustace Hills appeared for the 
plaintiff, and Mr. Ernest Pollock, K.C., with Mr. Stewart Bevan, 
for the defendants. ; 
Mr. GORDON HEWART, K. O., in opening the plaintiff's case, said 
that the plaintiff had for some years prior to 1910 had to do with 
wireless telegraphy in Australia and the South Pacific, and in 
May of that year he entered into an agreement with the defendant 
company, whereby he became, for certain purposes and upon 
certain terms, their sole agent. In 1913, as plaintiff alleged, the 
defendants wrongfully put an end to that agreement and wrongfully 
dismissed him from his position, and, accordingly, by writ issued 
on September lst of that year, plaintiff commenced action against 
the defendant company, claiming, amongst other things, certain 
remuneration, damages, and an account. Ultimately, that action 
came on for trial before Mr. Justice Avery and a special jury, and 
after a trial extending over 15 days, it came to an end on 
March 24th of this year. The jury found entirely for the plaintiff, 
and awarded him certain damages, But that verdiot did not dis- 
pose of the matter, because on March 24th, 1914, just about a year 
before the verdict, an order had been made by the Master in 
Chambers providing for two things. It was ordered that all 
matters of accounts should stand over until after the trial of the 
action, and that the discovery of documents required should 
stand over also. Those matters were not, therefore, submitted 
to the jury, but the taking of the account was directed. 
What remained to bə dealt with were the questione which the 
verdict of the jury did not deal with, and the matter was not quite 
simple owing to the difficulties which the plaintiff had experienced 
in obtaining discovery of documents from the defendants. Not- 
withstanding repeated applications, even up-to-date the discovery 
was still incomplete. He would not dwell upon the qualifications 
of the plaintiff, but would at once refer the Court to the agree- 
ment made between the parties as contained in a letter dated 
May lith, 1910, addressed to the plaintiff by the deputy manager 
of the defendant company, in which he said that the company 
accepted his services as sole agent for the Colonies and various 
places abroad. It was understood that the agency should date 
from May, 1910, and continue for three years, subject to deter- 
mination in May, 1911, by either party. It was also stipulated 
that should the result of the business prove satisfactory the 
engagement should be for three years certain, with the option of 
continuing it for another three years. In consideration of the 
plaintiff agreeing to devote his whole time to the service of the 
company, he was to receive a commission of 5 per cent.on the 
gross value of all contracts within the area mentioned, and it was 
, in the case of shipping contracts, that a sum of £10 per 
ship should be paid in addition to 5 per cent. on the amount 
of subsidy paid by the shipowners to the company. All payments 
in respect of commission were to become due as received by the 
company, and the £10 per ship was to be paid at the date when 
the contract was signed by the company. The company also 
agreed to pay £50 a month as a contribution towards plaintiff's 
and in the event of the grouping of the Pacific Radio Oo, 
he was to be offered the position of managing director in that com- 
pany. The accounts with which the Court was concerned were the 
accounts relating to, and arising out of, first, the 5 per cent. com- 
mission on the gross value of all sales effected, which it was 
alleged the company had not paid, and, secondly, in relation to the 
10 per cent. per ship in respeot of ship contracts, in addition to 
the 5 per cent. Then the plaintiff by his statement of claim said 
that he had conducted negotiations and had rendered services in 
procuring business in South Africa, and asked that an account 
should be taken of all sales that had taken place within that 
district, and for payment of 5 per. cent. on the gross value of all 
sales in South Africa. The plaintiff was summarily dismissed by 
the defendants in January, 1913, and he was dismissed upon what 
the jury had found to be an insufficient pretext that he was doing 
other work. In 1912 the defendants made arrangements to 
join forces with the Australian Wireless Oo. That was to 
be done by the creation of a new oompany to take over 
the business of the Australian Wireless Co. and the business of 
the defendant company in Australia and New Zealand, This 
arrangement having been made, the defendant company found 
occasion to dispense with the services of the plaintiff, by which he 
was deprived of two things, one of which was the prospect of a 
renewal of his agreement for a further period of three years, and 
of his commission. The verdict of the jury had left undecided 
the 5 per cent. on the gross value of sales effected, the payments 
on the shipping contracts of the £10 per ship, and the 5 per cent, 
commission on the payments by the Shipping Companies. There was 
also another matter connected with the business in South Africa. 
Council then dealt in detail with the various items of the plaintiff's 
claim, and added that plaintiff alleged that on or about Ootober 
23rd, 1911, it was agreed through Mr. Godfrey Isaacs. the 
managing director, that the plaintiff's authority should be extended 
so as to include South Africa, and the jury had decided that ques- 
tion in favour of the plaintiff. Upon the part of the case relating 
to the 5 per cent. on the gross sales, certain points were decided in 
the course of the action. First of all, the Judge determined a 
point as to the meaning of the term gross values. For instanoe, 
there was an item of four stations sold to the Colonial Office for 
Fiji, and it was decided that the gross value meant the contract 
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price, Another term in the contract was interpreted in the course 

of the action—the meaning of 5 per cent. payable on the gross 

value of all salee effected by the company within territory 

described. The question as to what was meant by effected arose 

in reference to certain field stations which were sold to the Com- 

monwealth Government of Australia. The defendants said that in 

fact those field stations were sold to the British Government, and 

that therefore it could not be said that the sale was within the 

territory described in the agreement. The plantiff’s answer to that 

was that although the contract was made with the British 

Government, it was made on behalf of the Government of Aus- 
tralia, and it was held by the learned Judge that it was a sale 
effected within the territory described in the agreement. Acoord- 
ingly, as far as those sales were concerned, the question remained 
to be decided as to what was the amonnt on which the 5 per cent. 
was to be calculated. Then there was the question as to what was 
the number of those field stations—whether it was four, or, as tbe 
plaintiff alleged, eight. Other questions which might be said to 
be questions of principle, were left to be decided by the Referee. 
For example, there were questions relating to the sale of three 
ship equipments to the Commonwealth Government of Australia 
in May and Jaly, 1910. For those equipmenta the gross value 
was 43,050, and the commission claimed upon them was £103 108. 
The question which arose with regard to that matter was this. 
The actual contract was dated May 19th, 1910, but the contract 
provided that the work was to be done and the price paid at the 
later date (July). Before May 19th, 1910, negotiations had been 
carried on, and time and labour had been spent upon them; but 
the plaintiff submitted that in ascertaining the date at Which the 
tale was effected within the meaning of the agreement, they must 
look, not at the period covered by the course of the negotiations, 
bat at the date of the signing of the contract, which was subse- 
quent to the agreement with the plaintiff, and that he was, there- 
fore, entitled to the commission. The defendants replied that the 
real businees in relation to the sale was done at a date anterior to 
the date of the agreement. Another question related to the in- 
for a certain New Zealand battleship. That ship was, 

in fact, built by the British Government by means of money 
supplied by the New Zealand Government. The ship was to have 
been the gift of New Zealand to this country, and it was to have 
been the gift of a complete ship, not one in whioh there remained 


ing to be done. Our own Government had an agreement 


with the defendants, by which they made a fixed annual payment 
for wireless installation of ships. When the wireless was installed 
upon the New Zealand ship our Government said that it was 
covered by the general agreement. The fact was that the money 
for it wae provided by the New Zealand Government, and that the 
money found its way to the defendant company. The plaintiff 
was therefore entitled to his commission upon it. A similar ques- 
tion arose with regard to the ships of the Australian Navy. The 
Australian Government had certain ships built in England under 
the supervision of the Admiralty. They were paid for by the 
Australian Government, and were not presented to the British 
Government, but were kept as paris of the Australian Navy for 
use in Australian waters. he British Government put 
the wireless installation upon those ships, and the ques- 
tion arose as to whether that transaction did not come 
under the general agreement with the Marconi's company. The 
Australian Government had paid a substantial sum, which found 
its way to the defendant company, and the plaintiff said he was 
entitled to hia commission in that case also. Those were sales of 
which the plaintiff knew, but there were others as to which dis- 
covery was not yet complete. He next passed to the sale of two 
high-power stations to the British Government by the defendant 
company. Those high-power stations were in connection with 
what was intended to be an Imperial chain of wireless stations— 
one of them at Singapore and the other at Pretoria—and the 
plaintiff said that those sales were within his territory, according 
to the finding of the jury, and that they were effected at the time 
the contract of sale was made. What happened there was that the 
defendants undoubtedly did not receive psyment for those stations 
under the contract made at the time, and the reason why they did 
not had become a matter of history. To put it generally, the 
defendant company repudiated their contract, but the plaintiff had 
performed his part. The contract was made on July 19th, 1912. 
Each station was to cost £60,000, and the defendants were to have 
10 per cent. royalty on the gross receipts for a period of 18 years. 
What those royalties might b> expected to be was a matter of 
calculation. On the whole six stations the royalties were estimated 
at something between £4,000 and £30,000 a year. Even if the 
smaller figure were taken, and assuming that the two stations 
would be no more than the average, each giving a sixth of the 
whole, they might be expected to yield £1,300 a year, which, for a 
period of 18 years, would give £23,400. The royalties were only a 
deferred part of the purchase price of the stations. The contract 
was not performed, and the stations were not erected, for the 
zason that the defendants repudiated the contract. What 

was this: There was a provision in the contract 
whereby it was made to require the sanction of the House of 
Commons. There was no provision for withdrawal, nor was there 
any provision for the time within which the sanction of the 
House of Commons was to be obtained. After the making of the 
contract, and before the Parliamentary sanction had been obtained, 
the defendants made known to their shareholders the advantages of 
the contract, and immediately after that date the scandal arose 
as to the American Marconi shares, and a committee of inquiry was 
appointed. For this reason it appeared to be an unfavourable 
moment to invite Parliamentary approval of the contract. In the 
result, the defendants abandoned the contract, bat the plaintiff 
had nothing to do with that. Afterwards when a calmer atmos- 


phere prevailed a similar contract was made. The plaintiff said 
that he did his part, and was entitled to his commission, notwith- 
standing the fact that the defendants did not carry out the oon- 
tract. Another important question for the plaintiff was ‘the con- 
tract entered into for the sale by the defendants of their business 
in Australia to a new company, together with all their contracts 
with the Australian and New Zealand shipping companies. The 
plaintiff submitted that the sale was one upon which he was 
entitled to a commission, but the défendants said that it 
was not a sale within the meaning of the agreement, and 
that it did not take place until after the termination of the 
plaintiff's agreement. 

Mr. HAMILTON, the plaintiff, gave evidence as to the royalti 
he had reoeived and those to which he considered himself entitled 
in respect of the installations. He said that he had done a oon - 
siderable amount of work in getting the Australian Navy eqnipped 
with wireless telegraphy. In 1911 he introduced Mr. coni 
and Mr. Godfrey Isaacs to the Ministers of Defence on their visit 
to this country, when the question of equipment of warships 
with installations was discussed. He gave evidence as to the part 
he had taken in obtaining the contracts for New Zealand and 
Australia and in relation to the high-power stations, and said he 
was asked by the defendants through Mr. Godfrey Isaacs to stay 
in England to discuss the question of the Imperial chain, the result 
of which was that the contract was made on July 19th, 1912, 
between the Marconi Co. and H. M. Postmaster. General. 

The hearing was adjourned, À 


(To be continued.) 


ORAM LAMP LITIGATION. 
( Continued from page 42.) 


Mr. HORATIO BALLANTYNE was called to give evidence for the 
defendants. He said that in 1904 there was no manufacture in. 
this country of incandescent electric lamps made with anything 
bat carbon filaments, In Vienna an osmium filament lamp was 
made, but only on a small scale. The carbon filaments were made 
by the soft-paste process. The modern hard-paste process was 
quite different. Tungsten in a very fine condition of sub-division 
was mixed with a small quantity of sticky lubricating substance. 
It was not necessary to use a material capable of making a 
filament by itself. This mixture of metal and binder was rubbed | 
together in a cup or a mortar with a pestle, and when the mixing 
seemed to be about complete, the substance was passed between 
steel rollers for the operation of calendering. Thus the material 
was reduced to a leathery consistency. It was then rolled up and 
put into the chamber of a hydraulic press capable of exerting a 
very high pressure. The die through which the material was 
pressed consisted of a diamond finely perforated, and as the 
filament was pressed through the die by the press it was received 
on to a card. By this time the filament consisted mainly of 
metallic tungsten, which adhered together because of the pressure 
to which it had been subjected in going through the die. The 
organic material with which the tungsten had been mixed was 
merely a lubricant to enable the powder to be forced through the 
die in the form of a filament. Having got the filament to that 


' stage, the organic substance played no more useful part in the 


rocees. 
i When the filament is made by the hard paste process described, 
said Mr. TERRELL, and is brought toa high temperature, do you 
consider that is carbonisation ?—In my opinion, no. The pro- 


portion of carbon with the original mixture in defendants’ process 


prior to any evaporation of the constituents of the binder amounts 
to about 1229 parte for 100 of tungsten metal. There is, of 
course, no carbon as suvh present in the filament, but the con- 
stituents of the binder contain chemically oombiued carbon to that 
extent. The constituents of the binder are to a large extent 
volatile, and during the process of calendering, followed by the 
drying operation, a large proportion of the volatile matters are 
expelled so that of this 12 3 per cent. of carbon, which they 
originally contain, only about 2 per cent. of carbon is left before 
any heating takes place at all beyond the drying. Proceeding, 
witness said that on heating in the furnace, the amonnt of carbon 
left became only about 0'2 per cent., so that to him, as a chemist, 
the production of 0'2 per cent. of a substance, which might be 
called carbon, out of 12°29 per cent. of carbon was not carbonising, 
in the sense in which any scientiest, skilled in this art, would have 
understood it in 1901. 

Later, witness said that he had made a filament by the soft- paste 
process, which he understood the specification sued upon to mean. 
He used tungsten of collodion, which he denitrated before car- 
bonising the filaments. After carbonisation the filament contained | 
8 per cent. of carbon. The filament was then brought to a state 
of bright incandescence in an atmosphere of moist hydrogen. 
After the carbon had been burnt out the filamente were left more 
or less of a porous character. In making these filaments he passed 
direct current through them. The first time he saw filaments 


treated in bulk by external heat was in 1913, and he was greatly 


surprised to see filaments produced in that way with such fine 
results. In the specification sued upon the process described. was 
substantially the process described in Welsbach except that 
tungsten was substituted for osmium. In his view, the conditions 
laid down in Just and Hanaman involved a soft-paste process, 

Is there anything, inquired counsel, resembling Pope's process, 
either in the plaintiffs’ specification or in the Welsbach specifica- 
tion, or in anything you have ever seen?—There is no real 
resemblance between the Pope process and the process described 
either in Welsbach or in the plaintiffs’ specification. 

Proceeding, witness said defendants’ process differed from the 
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process in Just and Hanaman or in Welsbach by the very small 
quantity of binder used, in the difference from the industrial 
point of view of the process and plant used in preparing the 

filament, and by the continuous working of the furnaces. l 
This continuous working of the furnaces prevented any adven- 
titious moisture getting to the filaments, as it was said to do in the 
„Z“ case. Moreover, if the specification sued upon were wide 
enough to P hard-paste filaments, there was no sufficient 
enable him to make a filament with zinc-chloride 


Have you tried cupro-ammonia cellulose and tungstic metal ?— 
Yes, and I agree that they would fail with hard or soft paste ; but 
with hard paste I think I could make something if you do not tie 
me down to using a binder at all, but taking a little water and 
equirting the mixture. 

Now assuming that you use the class of binding media referred 
to in the specification sued upon and produce a filament, ia the 
equalising process a necessity ?—To get a good filament, yes, 
because the filament after decarbonising is a very porous irregular 
filament, and, in fact, when you switch on current so as to make it 
incandescent, you see as a rule spots of bright and dull illumina- 
tion. That is not satisfactory in a fllament, and to remedy the 
defect equalisation of some sort is ; 

Witness was then cross-examined by Mk. WALTER. He said he 
did not know that Welsbach had used gum for his binder in 1904. 
In a subsequent specification for making a filament of oxide and 
metal, Welsbach did suggeet gum. 

As you make a material stiffer, suggested counsel, the pressure 
required to squirt it becomes greater 7—If you start at the soft 
paste stage you can increase the thickness of your paste over a 
large range of consistency, and still be able to extrude it through 
the jet by means of the usual apparatus and get a filament. But 
the apparatus seta a limit to the increase of stiffness to which you 
~ Can xo. 

With soft paste you simply use materials, pressurer, and so on 

of a strength requisite to squirt a very soft plastio material ?— Tes. 

In the other you use the identical apparatus strengthened ?— 

No. Whether you look at the process from the practical, the 

technological, or the scientific standpoint they are two totally 
different things. 

In 1904 was what you now know as the hard-paste process 
perfectly well known ?—Not to my knowledge. 

Take Welsbach 13,116 of 1898; he is directly telling you to keep 
down your binding agent as well as you can ?—Yes, but not for 
making a metal filament. This is a composite filament composed 
of oxide of thorium with so much metallic tungsten as will make 
it conductive, Witness added that he did not say that there were 
not in 1904 known methods of making stiff mixtures of materials 
which were used to form into rods. 

Should I be wrong, inquired counsel, in saying that from 1898 
to 1904 there were an immense number of people at work on 
filaments 7 There certainly were a large number of specifications 
published between those dates. 

From 1898 to 1904, although the suitability of tungsten was well 
known, nobody has described how to make up a tungsten filament 
by a built-up process No. 

Gulcher used another metal of the platinum group, and he 
pointed out that for the purpose of sintering a metal filament 
there was no need to use an electric current? — Les, in the pre- 
paration of his iridium filament. | 

Have you ever tested the effluent gas that passes from the bottom 
of the farnace in defendants’ hydrogen process /—By analysis, no. 

Temperatures such as you obtain in defendants’ furnace are 
sufficient to cause steam to oxidise carbon ?—I think they are. 

Pror. F. d. DONNAN, Professor of Physical and Inorganio 
Chemistry at University College, said in evidence that there was 
no distinction between plaintiffs’ method of removing carbon from 
the filaments and one of those desoribed in Welsbach. A oon- 
siderable difference existed between the method of heating the 
filaments by current and that of heating them by external heat. 
Where the filaments were composed of a relatively non-coherent 
material heating by direct current would be the better. But in 
the defendants’ process, when the filaments were put into the first 
furnace, heated up to 950° C., only the non-volatile portion of 
the bindes remained. This was not removed by the action of steam 
or water vapour as prescribed in the specification sued upon. 

Mr. A. C. CHAPMAN also gave evidence. Generally, he said he 
agreed with what Mr. Ballantyne had said, 

Mr, F. J. GILL, of Peoples Hall Works, Birmingham, said in 
evidence that between 1908 and 1909 he had studied the specifi- 
cation sued upon with a view to putting the directions given in 
it into practice. He used the soft paste method in his experi- 
ments, thinking that to be indicated, carbonised the filament so 
obtained and treated it in an atmosphere of steam and hydrogen 
to remove the carbon. 

What was the result, inquired MR. HuGHeEs T —WITrNESS : It 
barned out very rapidly. 

What do you mean by that ?—It scintillated. It oxidised the 
carbon particles so rapidly that it caused scintillation and the 
filament broke, 

Cross-examined by MR. WALTER, Witness said that he knew the 
Osram Co. had made filamenta on a large soale, but he could not 
tell when they started. 

Did you ever make a filament under that specification ’?—No. I 
was never successful in getting a filament. 


Do you know they were being made by the Osram Co. in 1908 7 
hey were making them by a process unknown to ma. 

Mr. T. A. Ros also gave evidence from a filament-maker’s point 
of view. He said he first heard of metal filaments being made in 
this country in 1908, or about then. For the purpose of this 
action he had taken the specification sued upon and tried to make 
a filament in the way he would have put it into practice in 1904. 
Without importing into the specification any knowledge of hard 
paste, which did not exist in 1904, he had done his best with the 
specification. In most cases he failed entirely. In others his 
results could only be called filaments by courtesy. 

In your experience as a practical lampmaker, inquired Mr. 
TERRELL, are there enough instructions in that specification to 
enable a filament-maker to make filaments ?— I should say no. 

This concluded the evidence. 

Counsel having addressed the Court for their respeotive clients, 
his Lordship reserved judgment. 


(To be continued.) 


BRISTOL TRAMWAYS AND CABRIAGE Co., LTD. 


Mr. Justice NEVILLE, in the Chancery Division on Tuesday, 
July 13th, sanctioned a petition by this company to an extension 
of its memorandum and articles enabling the company to manu- 
facture aeroplanes, armed motor-cars and the like, and supply 
electricity to others. 

The matter was before the Court on June 8th, when his Lord- 
ship expressed his approval of the alteration, but notice of the 
necessary meetings of the company had not been given in time, 

MR. CLAUsox, K. O., in support, stated that fresh meetings had 
been held, which were duly in order, and his Lordship made the 
order as asked. 


CRACKED AND SEIZED PISTONS ON 
DIESEL ENGINES. 


THE following is an abstract of the remarks made by Mr. Gro. 
E. WINDELER (Chief Engineer to Messrs. Mirrlees, Bickerton 
and Day, Ltd.) before a meeting of the DIESEL. Encrns Usgrs’ 
ASSOCIATION last month ':— 

In dealing with the internal-combustion engine as a heat 
motor, the points of difference between it and the steam 
engine are considerable. In the steam engine, to obtain the 
most economical results, 5 possible is done to keep 
the temperatures of the cylinder liner, piston and ports for 
the incoming steam, and all surrounding spaces, as ‘near as 
possible to the temperature of the live steam. 

Now, in the internal-combustion engine (in this particular 
instance I will deal specially with the Diesel engine) every- 
thing possible is done to keep down the temperature of the 
cylinder liner, cylinder cover or breech end, exhaust valves 
and exhaust passages which are in contact with the fuel or 
gases. In some types the pistons are water or oil cooled. In 
a well-designed Diesel engine 40 per cent. of the heat unite 
admitted to the combustion space is absorbed in useful work. 
Of the remainder, 25 per cent. passes to the exhaust and 35 
per cent. passes away to the circulating water and is lost in 
radiation, so that almost as much heat has to be absorbed by 
the cooling water as is developed in useful work; therefore 


` special attention has to be paid to watercooling arrange- 


ments to ensure that the circulation is thorough and that no 
air or steam pocketing is likely to occur, and to the arrange- 
ments to prevent short-circuiting in the water circulation, 
eer ies certain parts are liable to become overheated 
ocally. 

In the course of our investigations we found that the major 
portion of the defects that had arisen on cylinder covers and 

istons was due to serious 5 having been allowed to 
orm in the water spaces of the cylinder covers and on the 
cylinder liners, and ultimately we came to the conclusion that 
such deposits were not forined on the liners and cylinder 
walls during the time the engine was working, but after the 
engine was shut down. Naturally, the piston, cylinder cover, 
valves, and such parte as are in contact with the combustion 
space must have a large number of heat units stored in them; 
when the engine is shut down these heat units are absorbed 
by the water which remains in the jacket, the quantity of 
which is comparatively small, and a very considerable rise in 
temperature takes place, in fact, sufficiently high in the 
majority of cases to throw down the salts which were held 
in solution in the water. We wrote to the various users of 
our engines suggesting to them, where the circulating water 
was known to be of a considerable hardness, that they should 
run water through the water spaces for some time after the 
engine was shut down—with the most happy results. Most 
Diesel engine users have now adopted this system, to their 
advantage. 

I have myself inspected a cylinder cover which contained 
a water space about 6 in. deep, and found a deposit 5 in. 
thick in the water space. Naturally, the cover had cracked. 
The aforesaid suggestion was adopted in this particular 
station, and the results have been very satisfactory indeed. 

In an internal-combustion engine without a water-cooled 
piston, the heat units that have been absorbed by the piston 
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crown must of necessity be dispersed from the crown down 
the body of the piston, and passed away through the liner to 
the water space by the contact that the piston forms with the 
liner. It 1s, therefore, necessary to study carefully the 
design of the piston head to obtain the best results. At the 
game time, the piston must be designed in such a way that 
the load that is applied to the crown shall be transmitted to 
the crosshead pin which attaches to the connecting rod, with- 
out causing any distortion of the piston, which has to main- 
tain its roundness to enable it to work witbout trouble in an 
accurately bored cylinder. 

In large engines such as we have under discussion it is 
necessary to have a fairly heavy section of material to enable 
the heat units to pass away in the time available, so as to 
prevent undue heating of that part of the piston which is in 


contact with the gases. 
iston with the usual dished top 


In fig. 1 is shown a 
which is supported by four radial ribs, two ribs being 


carried down to the poron pin boss so as to form a more or 


less rigid connection between the piston crown and the piston 
pin, to enable the forces to be transmitted direct with the 
minimum amount of distortion. It will be noted that this 
piston is comparatively thin in the crown and in the body, 
and when fitted to a number of engines, was found to work 
admirably; but ultimately distortions appeared between the 
ribs, and it was deemed advisable to modify the design to 
that shown in fig 2, in which six radial ribs are carried well 
down the body of the piston from the crown, two being carried 
to the piston pin boss, with a thicker rib behind the main rib 
to assist in the transmission of the load. The piston crown 
was made slightly thicker, and generally this design has been 
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also permits of uniform expansion. The upper portion of the 
paon ig carefully bedded on to the lower portion, and care 

as been taken to have sufficient contact area to allow for 
rapid heat tranemission. The internal cone thus formed in 
the head is filled with asbestos to prevent the heat being 
thrown down from the crown of the piston on to the connect- 
ing rod bearing. This design has several advantages, one 
being that different qualities of material may be used for the 
upper portion of the piston and the lower portion. The other 
is that, should any cracks develop, it is a comparatively ampe 
and inexpensive matter to replace the top. As will be readily 
understood, the lower portion, which acts as a crosshead, 
must n ily be of a quality of iron which is hard and 
which will attain a high polish when running, and not wear 
readily; the upper portion should be of a material capable of 
resisting heat stresses. 

Fig. 5 shows a similar design as adopted on the 12 in. 
pistons. When these modifications were carried out, a number 
of experiments and analyses were made by our laboratory 


with the different qualities of material used, and careful 


records were taken of such, and when any defects developed 
we were able to trace the particular quality of material that 
was used. By this comparative method we were able to arrive 
at a more or lees definite conclusion as regards the quality of 
material which best suited the purpose. Ultimate experi- 
ments proved that cast irons containing high percentages of 
phosphorus were most unreliable, and further investigations 
proved that the elimination of phosphorus would, to a large 
extent, remove the difficulty of cracks developing. Great care 
is taken by us in controlling the mixtures that are used, and 
each batch of pistons and cylinder covers, liners, etc., is care- 


tity y N} WY 
7 


D 
$ à 


‘Sty, 
A 


Fics. 1 To 6, ILLUSTRATING MR. WINDELER’S REMARKS. 
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satisfactory, but at times cracks have developed in the piston 
top; sometimnes the cracks have taken a circular form round 
the base of the centre cone which is formed in the piston. 
Such cracks, however, are not of serious import, and pistons 
which have cracked in this manner have been in use for 
twelve or fifteen months without any trouble, a slight blowing 
taking place when starting up, which ceases after. the piston 
top has become heated, evidently the expansion closing up 
the crack. But a more serious state of affairs exists when 
the piston cracks either radially or diametrically, as it is liable 
to cause seizures in the cylinder owing to the piston losing 
it3 rigidity, and consequently its symmetry. It is desirable 
under such circumstances immediately to shut down and 
remove the piston. 

Figs. I and 2 refer to a piston 12 in. in diameter; 
=e 3 shows à piston 20 in. in diameter, the design of 
which was similar to the 12 in., but the piston crown was 
supported by a number of circular ribs projecting into the 
interior of the piston. Radial ribs were also carried down 
from the crown of the piston to the piston pin boss. This 
piston at first appeared to be quite satisfactory, but it was 
ncticed on examining a number of castings that slight cracks 
had taken place across the tips of these ribs, and on examina- 
ton it was found these cracks had been set up by the cooling 
of the casting. 

A number of such castings were broken up and found to 
contain many flaws. It was, therefore, decided to cast the 
peton in two portions, and diagram 4 illustrates the type of 
piston which is now generally adopted by the firm. The 
upper portion is secured to the main body of the piston by six 
ot eight e studs; the object of the square-necked 
stud, which fits into a square hole in the body of the piston, 
13 to ensure that the stud itself will not come out or get 

ck when the engine is at work. 

Ide design of this piston top is somewhat novel, inasmuch 
as t are no ribs embodied in the design, the support to 

the crown of the piston top being obtained by throwing out a 
conical-cylindrical chamber, which also has the advantage 
that it forms another lane by which heat units can reach the 

of the piston for transmission to the water spaces. It 


fully analysed, and records taken by our laboratory so as to 
ensure consistency of the material as desired. 

We have in the works an admirably equipped laboratory 
where Ays of metals, fuel, and lubricating oils are care- 
fully carried out and difficulties investigated. In this labora- 
tory is fitted one of our standard engines, which enables this 
department to carry out tests on different qualities of material 
under actual working conditions. Extensive tests, on different 
grades and qualities of fuel oils which are sent to us from all 

arts of the world, are also carried out. Quite recently we 

d this engine running on liquid tar and on tar oils, with 


satisfactory results. 


Seizures of pistons almost invariably are due to heating of 
the piston pin and its bearing, and take place almost imme- 
diately after starting up. Ihe opinion we have formed is 
that, when an engine has been set to work and shut down, the 
heat stored in the piston body is“thrown down and tends to 
evaporate the oil in the top end bearing, with the result that 
when the engine starts up again, this particular bearing is not 
amply supplied with lubricating oil. Again, running the circu- 
lating water through the engine after shutting down, tends to 
minimise this difficulty. 

In our enclosed type of engines, where forced lubrication is 
used, this difficulty is to a large extent removed by the fitting 
of a hand lubricating pump, by means of which lubricating oil 
under pressure can be pumped to all the bearings, including 
the piston pin bearing, whilst the engine is being barred round 
into its starting position before being started up. 

As proof of our contention that the heating of this bearing 
is generally the cause of such seizures, I may mention that 
the abrasions generally show seizure to have taken place at 
four points of the circumference of the piston and liner, and 
if careful note is taken of the position of these abrasions, it 
will be found that they occur at the point where the piston 
pin bosses join on to the thinner section of the body of the 
piston. At this point there is a comparatively sudden reduc- 
tion in the section of material, allowing one portion of the 
piston to be extremely rigid, and the other portion more or 
less flexible; when seizures take place the piston pin becomes 
overheated, and by reason of its friction fit in the piston body, 
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plus its greater coefficient of expansion, causes an extension 
to take place, which forces the piston out of shape, flattens 
the crosshead portion of the piston body, and causes distortion 
to occur at the four points referred to. If the engine is not 
‘shut down quickly, other seizures are liable to occur, but the 
jnain seizures will almost invariably be found to occur at 
these four points. N 

When piston seizures do occur, it is desirable that the con- 
necting-rod bolts should be carefully examined, as extension 
of the length of the bolt is likely to take place, and if exami- 
‘nation is not made, ultimately fractures of the bolts are likely 
to occur, with most disastrous results. 


WAR ITEMS. 


War Loan.—The Underground Railways and allied com- 
panies have applied for £400,000 of the new War Loan in 
addition to a like amount of the original loan, which is being 
converted, 

Messrs. T. Bolton & Sons, Ltd., of Widnes, are making 
a free gift of War Loan coupons and scrip vouchers to their 
2,000 employés, the total cost to the firm being £10,000. 
They are presenting a £5 coupon to each employé over 18 
years of age, and three scrip vouchers of £1 each to each 
employé under that age, who is still in the employ of the 
company at the end of the year, reserving the right to with- 
hold same in cases of misconduct or neglect of work. The 
object is to enable the men to lay by something for them- 
ate and encourage them to do their best in turning out 
work. 

The Walsall Tramways Committee has decided to invest 
£15,000 in the War Loan. 

The Hammersmith B.C. has invested £3,000 of the elec- 
tricity reserve fund in the new War Loan. f 

Messrs. W. T. Henley's Telegraph Works Co., Ltd., 
applied for £77,000 of the new War Loan. 

Aberdeen Town Council Electricity Department has in- 
vested £5,000 in the War Loan. 

It is announced that Messrs. Willans & Robinson, Ltd., 
have applied for £15,000 of the War Loan. Both this firm 
and the British Thomson-Houston Co., Ltd., are offering 
facilities to their workpeople at Rugby to buy vouchers. 

As stated in the report of the annual meeting, appearing 
on another page, the General Electric Co., Ltd., has ap- 
plied for £100,000 in the new War Loan, in addition to the 
£100,000 already held in the original Loan. 

Kettering U. D. C. last week decided to apply for £2,200 
worth of War Loan at 43 per cent.—1925-45, the money to 
be taken out of the electric lighting reserve fund. 

Other subscribers are as follows:— 


Vickers, Ltd. ... aia T £100,000 
Western Electric Co., Ltd. ... 8 . . 25,000 
Marconi’s Wireless Telegraph Co., Ltd. ... 50,000 
Phosphor Bronze Co. ... n 19 ae 7,000 
British Ever-Ready Co. 5,000 


Women in German Electrical Factories.— The Daily 
Telegraph ” Berne correspondent, referring to the increasing 
employment of women in German factories, says:—' Women 
are now employed on some of the largest German electro- 
technical factories, metal works and iron works, even for 
labour which it is doubtful that they are physically strony 
enough to permanently stand.“ Our readers are already 
aware that for years past a considerable number of women 
workers have been employed in the A. E. G. factories. Pre- 
sumably the Berne correspondent means that the number 
of such workers has been increased. i 

Trade Openings Abroad.—France: An agent at Lyons 
wishes to secure the representation of United Kingdom 
manufacturers of glassware for electrical installations. Ap- 
plications should be made, in the first instance, to the Board 
of Trade Commercial Intelligence Branch in London, and 
subsequently to the British Consulate at Lyons. 

Italy: A firm wishes to represent United Kingdom manu- 
facturers of water meters, electrical measuring instruments, 
and other technical articles for tramway, railway, and dock- 
yard use; also metals, worked and unworked. Application 
should be made, in the first instance, to the Board of Trade 
Commercial Intelligence Branch in London, and subse- 
quently to the British Consulate at Milan. 

Canada: A Montreal firm wishes to represent United 
Kingdom makers of steel tape to be used for covering lead 
electrical cables. Application, in the first instance, to the 
Board of Trade Commercial Intelligence Branch in London, 
and subsequently to H.M. Trade Commissioner for Canada, 
3, Beaver Hall Square, Montreal. 

Australia: A firm of agents in Brisbane wants to repre- 
sent British makers of boiler covering and balata belting. 
A second Brisbane firm wants to represent in Australia 
British makers of dynamos, starters, switches, and lamps. 
Application, in the first instance, to be made to the Board 
of Trade Commercial Inteligence Branch in London, and 
subsequently to H.M. Trade Commissioner for Australia, 
81, Pitt Street, Sydney. 

Metal Contracts: Australian Complaint.—Reuter dis- 
patches from Melbourne appearing in the daily papers show 
that Mr. Hughes, the Federal Attorney-General, complains 


of the Imperial Government’s inaction regarding metal con- 
tracts. He declares that German influence still prevails, 
and that it would be much more satisfactory if the Imperial 
Government declared its policy regarding metals. 

A Canadian View of the Future.—At the recent conven- 
tion of the Canadian Manufacturers’ Association, says the 
Financial Times,“ many important questions relating to 
the industries of the Dominion were discussed and a num- 
ber of reports of committees of the Association. were read. 
In an address in which he gave some views on the outlook 
for Canadian manufacturers, Mr. E. G. Henderson, the 
retiring President of the Association, expressed his judgment 
as follows:—'t We should prepare ourselves for a period, not 
necessarily of hard times, but of tension, that will call for all 
the resourcefulness and enterprise we can command. I feel 
it will be a period that will witness on a considerable scale 
the weeding out of inefficiency, and place us under the 
necessity of cheapening our methods of production and im- . 
proving the quality of our products. For this reason I ͤ at- 
tach great importanoe to the proposal that we should equip 
ourselves quickly and effectively for undertaking research 
work of every kind relating to our resources.“ 

War:Time Contract Prices—The Camberwell Borough 
Council approached the Local Government Board for their 
sanction to pay certain contractors extra amounts owing to 
the abnormal conditions created by the war. The Board 
have replied that, in the exceptional circumstances, should 
the Council decide to make any payment to a contractor 
in excess of the amount due under the contract, it should 
be considered by the Public Auditor at the audit as to its 
reasonableness, as in the case of other payments for goods 
supplied or for work done. The Board did not think that 
payments of this kind should be sanctioned by them before 
the audit, so as to prevent them being withdrawn from the 
auditor’s review. Under these circumstances, the Councii 
decided to make certain extra payments to their contractors 
above the contract prices, subject to the contractors giving 
an undertaking that, if the auditor declined to sanction the 
extra 1 they would refund it to the Council. 

Board of Trade Inquiries.— List NO. 28, issued by the 
Board of Trade Commercial Intelligence Branch, contains 
inquiries for the sources of supply of the following goods: 

Brass and iron parts, small. —Firms wanted to do the machining. 

Insulating brushes and washers, 

Small com.nutators. 

Small dynamo armatures, 


Presspahn “ or insulating cardboard. 
Aluminiun) bronze wire in fine sizes. 


Restricted Lighting.—At Whitley Bay Police Court on the 
7th inst., Robert Simpson, manager of the Tynemouth and 
District Tramways Co., and Thomas Richardson, a driver 
under the company, were charged with having failed to re- 
duce the inside lights of an electric car at Whitley Bay at 
11.30 p.m. on June 19th.—Inspector Jackson said there were 
three bright, unshaded lights inside the car, and one on the 
rear platform. Only one blind on one side nearest to the 
sea was drawn. There was more light than was necessary. 
Since that date there had been a great improvement, and 
soine of the cars were without lights.—Mr. Simpson said 
he had an interview with the military authorities in January, 
and they experimented with two cars. They tried various 
methods of shading, and in addition reduced the number of 
lights by half. He was not aware of any new order, but 
Was willing to adopt any practicable suggestion to comply 
with the wishes of the authorities.—The defendant, Rich- 
ardson, said he had no control over the lighting of the cars. 
—The Chairman of the bench said they thought the com- 
pany were now attempting to keep down the lighting, but 
previously they had not done as much as they might.—Mr. 
Simpson was fined 20s., and the charge against the driver 
was dismissed. 

Manchester Companies with German Capital.—At a mect- 
ing of the Manchester City Council last week, some discus- 
sion took place respecting the constitution of, and the origin 
of capital in, certain firms with whom it was proposed to 
place contracts, and the question was adjourned for a month, 
the town clerk undertaking to ascertain from Somerset 
House the proportion of German capital. 

A Leeds Roll of Honour.—A roll of honour has been pre. 
pared of those members of the Leeds City Tramways who 
have joined the Army or Navy. The names of 604 men are 
inscribed in gilt letters on a handsome wooden tablet, to- 
gether with the position they occupied on the tramway staff 
and there present military rank and regiment. 

The Canals in War Time.—In the early days of the war 
the Waterways Association, with characteristic enterprise, 
obtained the ear of the Government for a suggestion that, 
when it became necessary artificially to create employment 
for the working classes, the development of our inland water- 
ways should be considered a suitable relief work. Instead of 
the scarcity of employment then anticipated, there is, accord- 
ing to the Birmingham Post,” a dearth of hands to carry 
on the essential services of the country, and even on their 
present limited scale the canals could do with many more 
men efficiently to afford the carrying facilities of which 
they are capable. Like the railways, they have lost large 
numbers of their voungest and strongest workmen. But 
despite the heavy handicap under which they work, the 
canals are performing a very considerable national service. 
Barges are slower than trains in normal times, but not 
always in these days of railway congestion; and manufac- 
turers and traders have in many cases transferred the traffic 
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the railway companies refused to the canals. While there 
is no boom in waterway transport, the canals are, however, 
and especially in the Black Country districts, proving specially 
useful in carrying en neering material with a promptitude 
that compares very favourably with the railways in these 


days. Evidently even the neglected canals are “ doing their 


bit. — Machinery Market.” | 
The Victoria Falls Power Co.—Mr. Bernard Price, acting 
eral manager of the Victoria Falls and Transvaal Power 
60. has written a lengthy letter to the Johannesburg 
“ Star,” replying to certain questions raised by the Peti- 
tioners’ Committee, in order to remove public misapprehen- 
sion concerning the question of German influence in the 
company's affairs. he Committee asked whether the 
A.E.G. had a financial interest in the company, and to what 
extent, and whether it was true that the bulk of the ma- 
chinery installed in the power stations, etc., was purchased 
in Germany. Mr. Price, in replying, states that the 
A. E. G. has no financial interest in the company. He 
says that the fact that a considerable amount of 
German machinery has been purchased by the company 
is readily explained. ‘‘In the first place, German banks 
put up the first mortgage loan required for the pur- 
chase of the initial plant, and, in the second place, 
suitable equipment in some instances could not be obtained 
in Britain at the date of purchase. The supply of electric 
wer and of compressed air on the huge scale obtaining 
this district is a very special business. The Power Com- 
pany's electric scheme ranks as onè of the three largest in 
the world, and the supply of compressed air in bulk ts abso- 
lutely unique. It is not surprising, therefore, to find that 


Gas v. Electricity. 


-. Your editorial comments entitled Electricity Outelassed are 


extremely welcome, and it would be of interest to learn :— 


1. Why the generosity of the gas company was not manifest 


before the Council invited tenders from electrical contractors ? 
2. Why the electrical engineer should waste time on a stringent 


specification ? 


8: In view of the fact that the electricity was competing with 
gas, why it was not possible to frame the spevification for a more 
economical wiring installation! 

4. Who decided that 3/20 was to be the smallest cable used, 
although no point comprised more than a 50-0 P metal-filament 


Jamp, and the total wattage for the largest dwelling did not exceed 


240 watts at 250 volts ? ; 

Y 5. By what means the ELECTRICAL REVIEW secured the results 
of the tenders submitted, whereas competing firms are still 
ignorant of the result ? 

6. Whether it is more profitable for the Council to use the gas 
of a private company in preferenca to their own electricity ? 

7. If the Council would show the same noble spirit as is demon- 
strated by their selection id the form of 5 per cent. interest on the 
£29 deposits demanded before May 31st and not refunded by 
July 13th ? 

. 8. The advisability of increasing their staff, to permit of replies 
being sent to correspondents, who up to the present receive no 
ackn wledgment to their repeated inquiries relating to the above. 


matter ? 
London, W., July 18th, 1915. W. El- les. 


some of the machinery and apparatus required for equipping 
such a scheme has not been obtainable from more than one 
or two firms. While manufacturers of electrical plant in 
Britain had, speaking generally, built up their businesses 
with the primary object of meeting the requirements of the 
relatively smaller schemes to be found in the United King- 
dom, where distances are relatively small, voltages are rela- 
tively low, and the size of generating unit required is not 
very large, similar manufacturers abroad had developed de- 
signs suited to the larger schemes which had sprung up in 
their own country, and which schemes were comparable in 
size and voltage to that in this district. For these reasons 
my company was forced to purchase some items for the 
equipment of its stations outside Britain, and it will be found 
that a similar course was adopted by power companies con- 
trolling the largest scheme in Britain itself. It will be 
understood that these remarks 96 apply to certain items 
of equipment. My company has throughout purchased all 
boiler plant in Britain, and many other items have been 
ordered from British firms. In some instances also, Ameri- 
can firms have competed successfully. for my company’s 
business. The power company was promoted by British 
interests, the Chartered Company taking an active part in 
its formation. The whole of the share capital was raised 
in England, and every endeavour was made to raise the 
first mortgage loan through financial houses in Britain and 
America, but these endeavours proved fruitless, and the first 
debentures were „ raised in Germany. The second 
loan, however, was rai entirely in England. The direc- 
torate is entirely British. Not a single German has been 
emploved by the company since the outbreak of the Euro- 
pean War, and recently those few employés who, though 
naturalised, were of German extraction, have been dis- 
charged. 
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Book Notices. — Colliery and Mining Machinery. 
Part 1. (G.EC. Bulletin, No. 7.) London: The General Electrio 
Oo., Ltd.—This work, issued by the General Electric Oo., Ltd., is 
mainly intended to bring before the mining community the various 
classes of electrical machinery and equipment manufactured arid 
installed by them, and the illustrations show examples of typical 
plant erected at collieries by this company. It is, however, not a 
catalogue, but a descriptive treatise on colliery electrical engin- 
eering, and in this respect is much superior to any text-b ok we 
have as yet come across, The volume, which consists of 182 pages, 
is divided into seven sections, commencing with General Con- 
siderations,” and ending with “Colliery Lighting,” the other 
sections dealing with colliery power houses aud sub-stations ; 
motor-driven plant for collieries ; colliery switchg ar, &c. ; colliery 
cables; and telephones. Each section deals thoroughly with the 
subject in hand, the first three being especially good, and a quan- 
tity of useful and valuable information is given, which ouzht to 
“be particularly acceptable to the colliery manager or engineer, such 
as, for instance, that relating to standard pressures and frequencies, 
overloads in relation to the rating of machiner, and temperature 
rise. Then there is the question of alternating rersus continuous 
current, seven points being given in favour of the former, against 
two for the latter; the whole question is summed up thus :— 
Taking a general view of the whole question, it would appear 
that alternating current possesses the advantage, except for very 
small installations.” The selection of a suitable voltage and fre- 
quency, the typeof prime mover, the advantage of utilising waste 
heat, types of generators, the advantages obtained by the use of 
rotary converters, the design and connecting-up of transformers, 
are all dealt with in a thoroughly practical way, considerable space 
being devoted to the description and operation of the last-named. 
The importance of obtaining a high power factor, and the múch- 
debated point of “earthed versus insulated neutrals” are also 
discussed. 

The two sections dealing with ‘Colliery power houses and sub- 
stations” and Motor- driven plant for collieries” are both 
exceedingly interesting and instructive, especially the latter. In 
this section, synchronous and induction motors, phase-advancers, 
the various methods of motor protection, including pipe ventila- 
tion and drip-proof, totally enclo-ed, and explosion-proof motors, 
are briefly but practically considered. Then follow the applica- 
tions of electricity to haulage, winding, pumping, &c., which are all 
exceptionally good sections, especially the first two named. Indeed, 
the article on winding is one of the best summaries of the various 

. methods in use that we have seen, and is quite free from that 
extreme bias that one usually finds in works of this character. 
_ The other sections are all equally good, and the reference to the 
G. E. O. gas detector is especially interesting. But is it a fire-damp 
detector? If so, we ought to hear more of it in the near future. 
The only electrical apparatus used in mines that are not mentioned 
are signalling appliances and miners’ safety lamps. As regards 
the latter, these perhaps are not of much interest to the General 
Electric Co., but electric signalling, in view of recent investigations, 
and the new regulations in regard to winding signals, are, we 
think, of sufficient importance to merit attention. We can heartily 
congratulate the General Electric Co. on their enterprise in issuing 
such a valaable and interesting contribution to mining electrical 
literatore, a copy of which should be in the hands of every colliery 
manager and responsible engineer. . 
The Post Offise Electrical Engineers“ Journal.“ Vol. VIII. 
Part 2. July, 1915. London: H. Alabaster, Gatehouse & Co. 
Price 18. net. 


CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Pocket Dry Batteries, 


I notice in an article on pocket dry batteries (A New British 
Industry ), on page 67 of your current issue, that your contributor 
states that the voltage obtainable from a single dry cell should not 
fall below 1°5 volte, using peroxide of manganese and graphite 
only as adepolariser. I have now been manufacturing these cells 
for rome years, and have never been able to obtain this voltage, 
and it isa generally recognised fact that it is impossible to obtain 
this voltage in commercial samples, The most that I have been 
able to obtain is 1°4 volts, and this only for a few days. Most of 
the text-books on primary batteries mention that in practical 
working only one volt per cell should be reckoned on for a 
Leclanché cell, and this is what usually obtains in the pocket dry 
battery of ordinary construction. Attempts have been made to 
Increase the voltage of these cells by special processes of manufac- 
ture and the use of other depolari-ers, and in many cases these 
have been quite successful ; it is now quite possible to obtain cells 
giving 2 volts as their normal working voltage. As your con- 
tribator remarks, however, the secret of their construction is 
jealously guarded by their makers, I should like to have the 
experience of other makers on this subject. 


Dry Battery Manufacturer. 
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Bankruptcy Proceedings.—DENxIS RIPLEY BROAD- 
BENT, electrical engineer, 50, Hans Place, S.W.—The publio 
examination was held on July 7th, before Mr. Registrar 
Hood, at the London Bankruptcy Court. The liabilities are 
returned at £1,160. and assets valued at sufficient to yield a surplus 
of £1,447 after payment of all debts. Questioned by Mr. E. 
Leadham Hough, Senior Official Receiver, the debtor stated that 
upon coming of age in May, 1890, he became entitled under the 
will of an uncle to about £5,900. In the same year he purchased 
for £2,500 an electrical engineering business at Putney, which 
had been carried on as J. D. F. Andrews & Co., Ltd. Witness was 
a qualified engineer when he purchased that business. In February, 
1901, he sold it to a company, which he formed and registered as 
the British Electrical Manufacturing Co., Ltd.” In the mean- 
time he had expended a farther £500 in the business, making his 
total outlay £3,000. The sale consideration payable to him by 
the company was £7,650, of which he received £650 in cash, 
£5,000 in fully-paid shares, and £2,000 in debentures. Witness 
was of opinion that all the liabilities he incurred in connection 
with that business had been discharged. He acted as a director 
of the company, which was not successful and went into voluntary 
liquidation in Jannary, 1902. The assets were comparatively 
trifling in value, and the proceeds of the realisation were absorbed 
in costs and expenses of the liquidation. Witness had not parted 
with any of his shares or debentures, and had, consequently, lost 
the whole of the £3,000 that he invested in the company. He 
had also acted as director and otherwise of another company, 
to losses in connection with which he also attributed his 
failure. The examination was formally adjourned for a fortnight, 
the Official, Receiver stating that the first meeting of creditors 
stood adjourned to enable a proposal to be submitted to the 
creditors. 

GEORGE EDWARD HIPpKins, electrical engineer, Dudley.— First 
aud final dividend 3s. 3d. in the E, payable July 12th, by Official 
Receiver, at 1, Priory Street, Dudley. 

HERBERT PAGE (Smeeton & Page), electrical engineer, 63, 
Queen Victoria Street, London. E.0.—Receiving order made July 
8th on debtor’s petition. First meeting July 22nd; public 
examination, September 7th, both at Carey Street. 


Liquidations.— VENNER'S ELECTRICAL COOKING AND 
HEATING APPLIANCES, LTD.—A meeting of creditors will be 
held at Blomfield House, 85, London Wall, London, E. C., on 
Thursday, July 22nd. Liquidator, Mr. G. E. S. Venner. Creditors 
must send particulars to the liquidator, at 85, London Wall, E. C., 
by August 24th. 

FLEETWOOD AND DISTRICT ELECTRIC LIGHT: AND POWER 
SYNDICATE, LTD.—A meeting is to be held at 90, Cannon Street, 
E. C., on August 9th, to hear an account of the winding up from 
the liquidator (Mr. W. Cash). , ä 

CONSOLIDATED DIESEL ENGINE MANUFACTURERS, LTD. July 
29th is the last day for receipt of proofs for dividend, Liquidator, 
Bir W. B. Peat, 11, Ironmonger Lane, London, E. O. 


Catalogues and Lists.—InpIaA-RUBBER, GUTTA-PERCHA 
AND TELEGRAPH WORKS Co., LTD., 106, Cannon Street, London, 
E. C.— Illustrated circular giving a list of a number of special lines 
that the company is manufacturing, including testing sets, rubber 
gloves, motor-driven turbine pumps, steam-driven sets, ebonite 
sheet, rod and tube, gutta-percha articles, hose, &o. 

THE GENERAL ELECTRIC Co., LTD., 67. Queen Victoria Street. 
London, E.0.—Twelve-page publication (V O 1,846), containing 
fully illustrated particulars and prices of the Santo vacuum 
cleaners, and attachments for same, also the “ Little Briton,” the 
“ Perfection,” Magic, Apex,“ Cleveland, and Eoonomo ” 
vacuum cleaners, 

JACKSON ELECTRIC Stove Co., LTD., 38, Blandford Street, 
London, W.—Two illustrated priced cards dealing respectively 
with rapid boilers and electric boiling pans. 

NATIONAL BOILER AND GENERAL INSURANCE CO., LTD, 
St. Mary's Parsonage, Manchester.— Illustrated and priced descrip- 
tive circular concerning their National patent circulator for pre- 
venting external wasting of economieer pipes. 

Messrs, THOMPSON & Co., 48, Watling Street, London, E.C.— 
6-page descriptive illustrated list, with a number of diagrams of 
connections, relating to the Rex A. C. watt-hour meters for 
single, two and three-phase currents. These instruments are made 
throughout in Switzerland, by the firm's principals, the Société 
Genevoise pour la Construction d'instruments de Physique et de 
Mécanique, who have been established in Geneva over 60 years as 
manufacturers of scientific instruments. 


Catalogues Wanted.—Messrs. M. G. H. DEURA AND 
Co., The Sports and Music Depôt, of Raja Street, Sialkot City, 
India, are about to start a new branch of their business dealing 
with electrical manufactures, and they desire to get into touch 
with British firms and to receive their catalogues. 


Fabroil Pinions,—THE British THomson-Hovusron 
Co., LTD., of Rugby, bave received an order through G. & S. 
Massey, of Manchester, for 93 special Fabroil pinions for power 
hammers for the French Government to be used in a French 
munition works. The Fabroil pinion department of the B.T.H. Co 
is at present very busily occupied. 


Accessories for Russia.—A firm in Odessa is anxious 
to hear from manufacturers of Edison screw lampholders, switches 
for 2 amperes at 250 volts, junction boxes, Mignon plugs, &c. 
Bankers’ references are given. The address will be forwarded to 
bees firms desirous of opening business relations with the South 
of Russia. 


+ 


China. — H. M. Consul-General at Shanghai (Sir E. D. H 
Fraser, K. C. M. d.) reports that the importation of machinery and 
the installation of electric lighting apparatus in China is worthy 
of the olosest study by British firms who are interested in the 
machinery market. Ch ina shows a vigorous and increasing demand 
for electricity in all its branches. Theexcellent progress of the Shang - 
hai municipal electricity works is referred to, and the Consul cort- 
tinues :—“ The installation of plant in the interior requires special 
measures, and cannot be attempted without efficient local repre- 
sentation. The business was largely in the hands of German 
firms, mainly because they were willing to undertake entire con- 
tracts and to finance them. British firms, however, have realised 
the possibilities of the market, and those who have been sufficiently 
enterprising to meet the local conditions are being amply repaid 
for their trouble, whilst their work has given the greatest possible 
satisfaction to the Chinese companies on whose behalf contracts 
have been undertaken. British installations have recently been 
completed for the great cities of Soochow, Changchow and 
Yangchow, in the Province of Kiangsu, and for Ningpo, in the 
Province of Chekiang, whilst a very large number of smaller plants 
and dynamos have been supplied for lighting small towns, missions, 
and factories.” i 


Large Capacity Stokers.—The 16-retort Erith- Riley 
stoker, as built by EATTH's ENGINEERING Co., LTD., of London, 
has, we are informed, the large:t capacity of any stoker in use. 
Four of this size are in nse in one plant. Its normal capacity is 
no less than four tons of coal hourly, and it has 50 per cent. over- 
load capacity. Each stoker is applied to an undivided furnace of 
a single water-tube boiler, 25 ft. wide. The capacity of this 
stoker is equal to that of a battery of eight large Lancashire 
boilers, occupying a site 100 ft. wide. The use of such large-unit 
boilers is naturally confined to central electricity stations; but 
the entirely automatic working of the Erith-Riley stoker permits 
unlimited unit capacity. The stoker is of the inclined underfeed 
type, with the fires kept continually sliced and the ash continuously 
discharged by reciprocating tuyeres and ash-pushers. The air for 
combustion is delivered direct to the tuyeres by a suitable fan, 
and both air and fuel automatically respond to load variations. 
Each stoker consists of a series of standardised and interchange- 
able retort-units ; four boilers, each with 4-retort stoker, or two 
boilers, each with 8-retort stoker, will, therefore, give identical 
results to the above-mentioned boiler, with one 16-retort stoker. 

t 


LIGHTING and POWER NOTES. 


` 


Aldershot, — PLANT ExTENSLION.— The U. D. C. has 
decided to purchase an engine for the electricity works from the 
Nuneaton T. C., for £650. f 


Bacup.—A report has been prepared showing the result 
of a canvass, and the applications for supplies of current, along the 
line of a proposed mains extension in Barnley Road, and a Sub- 
Committee has been deputed to go into the matter, with power to 
take such action as may be deemed advisable, ' 


Barrow.—PLANT EXTENSION.—The electrical engineer 
reported that a large local firm had been taking 1,500 KW. almost 
continuously for some weeks past, and were in urgent need of an 
increased supply, and, with that in view, he recommended the 
erection of the additional cooling tower, for which a loan had been 
sanctioned ; he also reported that it was necessary to obtain a fan 
and motor to increase the draught, as owing to the number of 
boilers in use, the chimney at the electricity works was of insuffi- 
cient capacity to give the required draught. 


Bedford.— The T. C. has decided that the following be 
a condition of supply of current for power purposes :—For every 
6d. increase in the price per ton for coal over and above 13s. 4d, 
the rate per unit be increased by 016d. A sum of 4 1.500 from 
the electricity department's reserve fund has been invested in the 
War Loan. 


Belfast, — Price Increase. — The Corporation has 
increased the price of electricity for power purposes by Id. per 
unit, and by id. per uait for lighting purposes. Freeman's 
Journal, 


Bradford.—Prorosep 1.0AN.—Application is to be 
made to the L. G. B. for sanction to borrow £20,000 for new maine, 
&c., required for extensions necessitated by Government require- 
ments. 

The Electricity Committee recommends the Finance and General 
Purposes Committee to support the action of the I. M. E. A., which 
has made representations urging that the Government should hold 
itself financially responsible for all damage to real and personal 
property situated within the British Isles directly attributable to 
the present war. 

An agreement has been entered into with Messrs. H. Longbottom 
and Co. with respect to a bulk supply of electricity to their mill. 

The electrical engineer has been requested to prepare a report as 
to the advisability of sinking wells in Valley Road for the purpose 
of obtaining water for the electricity works, 


a 
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‘Bromley (Kent).—Paricze IxchEASE.— The T. O. has 
received notioe from the Electrio Lighting Co. of an inorease in 
the charges for current for all purposes, of 10 per cent. as from 
the end of the present quarter. 


Burton-upon-Trent.— YEaR’s WorKING.—The annual 
report of Mr. Thos. Hall, the borough electrical engineer, on the 
working of the Corporation electricity department, for the year 
ended March 3let last, shows that the net surplus amoun to 
£1566, as compared with £3,056 in the previous year, but as 
against this decrease £878 was expended on capital account out of 
revenne, and the usual financial charges were £1,336 higher, due 
to the recent reconstruction of the power station. The total out- 
pat sold was 2,914,820 units, of which the major portion, 1,493,288 
units, were for power; 104,404 units were sold for heating (double 
the amount in the previous year); the lighting output aleo 
increased, while traction supply decreased. The maximum load 
was 1,405 KW., and the load factor 254 per cent. Despite increased 
ortput, the coal bill was £600 down, making a saving of £1,213 
intwo years, due to the use of the new turbine plant. The total 
working costs amounted to ‘686d. per unit (coal, 205d), and the 
eommercial cost (all in) was 1°3d. per unit sold. Mr. Hall pointe 
out that the opening of the showroom, even at a critical time like 
December, 1914, has had satisfactory results. During the first 
three months of this year 81 radiators of 213 Kw. were sent out; 
three electric cookers are giving a satisfactory trial, while there 
has been a fair demand for other apparatus. The total revenue 
for 785 year was £18,658, or £1,534 more than in the previous 12 
monthe. 

The Lighting Committee of the T.C. has decided to enter into an 
agreement with electrical contractors regarding the hiring out of 


apparatus. 


canada. — With a capital of three million dollars and 
extensive power privileges, a new electric company has been inoor- 
perated at Quebec to develop hydraulic powers in the cities of 
Three Rivers and Quebec, and also in various counties between the 
two cities. The promoters are Montreal men, and the company 
expects to furnish electricity to Quebec Trois Riverois, also in the 
municipalities of Lewis, Beauce. Dorchester, Portneuf, Mentmagny, 
Megantic, Champlain, St. Maurice, Charlevoix and Saguenay. 


Cheam.— RESTRICTED Licutinc.—The South Metropo- 
litan E.L. Co. has informed the P.C. that it will charge only half 
the contract price for public lighting from June 10th until 
on lighting recommences, and the Council has accepted this 

er. 


Chesterfield. New PLANT.— After declining to sanction 
a loan of £6,000 for new plant for the electricity works, the 
LG. B. has now requested the T. C. to forward a block plan of the 
works showing the existing and the proposed new plant. 


Church Stretton.—Prov. ORDER. —The U.D.C. has 
referred to the Finance Committee an intimation that a prov. order 
for E. L. is being applied for by the Electric Supply Co. 


Clacton-on-Sea.—Loan Sancrion.—The L.G.B. has 
sent the U. D. C. sanction to a loan of £950 for a new battery for 
the electricity works. The Council applied for £1,300, and the 
L.d. B. deducted £350, being £779 outstanding debt on the old 
battery, less £429 allowed for old material. The loan is sanctioned 
on the understanding that whatever the actual cost of the battery 
is, £350 will be defrayed out of current income, Owing to 
igability to obtain a loan for new cables, the Council has had to 
defer the laying of certain mains for the present. 


Colchester.— PRICE INcREASE.—The T. C. has decided 
to increase the price of current for lighting by Id. per unit. 


Consett.— STREET LIGHTING.—As a result of negotia- 
tions with the Cleveland and Durham Power Co., it was stated in 
Council that the lighting of the streets will cost nothing during 
the next 15 years ; hitherto the Council has paid £800 a year for 
this service. | | 

Continental.—SrAIN.—A small central electric lighting 
station has lately been completed and put in operation in the 
little town of Sarria (Province of Lugo). The water power of the 
River Tuliero is utilised. l 

Donaghadee.—Prov. ORDER.—The B. of T. has agreed 


to defer the revocation of the Urban Council's electric lighting 
order for a year as from August next. 


Durham.—STREET Licutinc.—The T. C. has accepted 
the offer from the Electric Power Distribution Co., to quote terms 
for the public lighting of the city. _ 


Edinburgh.—The Electric Lighting Committee recom- 
mended that the estimated deficit on the income for the year of 
£6,200 should be paid out of the reserve fund, and that the 


charge for electric lighting be increased by Id. per unit, making. 


the new rate 23d. The price for power remains at the present 
Fate of 14d. per unit. 


Elland.—Price INCREASE.— The Council has decided 


to increase the price of eleotricity for power by 123 per cent., 


except in cases of agreements. 


. Ellesmere Port.—Prov. Orprr.—The B. of T. has 


informed the U.D.C. that it will defer the consideration of the 
revocation of the E. L. order for a year from August 15th next. 


Frome.—The U.D.C. has informed the Electricity 


Supply Co. that it has no power to inorease the price of current 
supplied to the Council under its agreement ; the company, how- 
ever, points out that the inorease applies only to the current used 
at the sewage works, and the matter is to be further considered by 
the Finance Committee. 


Great Harwood.—Prov. Osper.—The B. of T. has 


granted an extension of the electric lighting order until August, 


1916, 


Hastings.—Vhan's WoRKING.—The annual accounts of 
the electricity department, for the year ended March 31st, show 
that the income amounted to £25,226, a decrease of £111 on the 


preceding year; the expenditure was £12,732, as compared with 


£12,467, and the gross profit £12,494, as compared with £12,870 
in the year 1913-14, a decrease of £376. After payment of interest, 
sinking fund, and all outstanding charges, there was a net profit of 
£845, which was carried to profit and loss account. In the pre- 
ceding year the net profit was £1,297. The number of units 
generated was 1,383,072, and sold. 1,277,072. The load factor of 
the undertaking was 22°77 per cent., and the generating plant 
capacity 1,850 Kw. Hastings Obserrer. 


Heckmondwike.—Price IncrEast.—The Electricity 
Committee has decided to increase the charges for electricity by 
10 per cent., with a discount equivalent to such increase if payment 
is made within aspecified time. | 


Hendon.—Pusuic LicHtinc.—At the meeting of the 
R. D.C. last week, it was stated that for the publio lighting of 
Pinner a tender was invited from the National Electric Construc- 
tion Co., which asked to be excused as the capital expenditure 
would be such that its quotation would be very high. 


Lepton.—Prov. Orper.—The U. D. C. has agreed to 
receive a deputation from the Electrical Distribution of Yorkshire, 
Ltd., with reference to its proposal to apply for a provisional order 
to supply electricity for lighting in Lepton and other districts. 


Lincoln.—YeEaR’s Workine.—The report of the Cor- 
poration electricity department for the last year shows that the 
total output sold was 2,291,114 units, an increase of 9 per cent. on 
the previous year, the increased sales being in general power units 
for the Co-operative Society's Flour Mill, and in lighting largely 
due to hospital supply. The total works costs were 753d. per 
unit (coal 256d.), and the commercial cost (all in) was 1°242d. per 
unit, Fuel cost was reduced by 26 per cent. owing to a reduction 
in cost of coal and the use of turbo-alternating plant for most of 
the supply, 4°13 lb. per unit being required as against 5'2 lb. The 


gross profit forthe year amounted to £7,831, as against £6,792, and 


the net surplus to £3,163, as against £2,715 in the previous year. 


London.— HaMMERSMITH.— The Finance Committee 
recommends that application be made to the L.C.C. for sanction to 
the borrowing and advance of £8,313 to defray the B. C.'s propor- 
tion of the cost of the Battersea, Fulham and Hammersmith scheme 
for linking up the electricity undertakings. 

In consideration of the reduction in street lighting, the sum of 
£150 per quarter is to be allowed off the charges from the quarter 
ending December 31st last, and during the period of restricted 
lighting. 

The Electricity Committee reports that the Shepherd's Bush 
Exhibition Co. has agreed to the use of its mains for the supply 
ef energy to premises situate in the exhibition grounds, in con- 


_ sideration of the Council paying the company 15 per cent. of the 


receipts for current supplied for power and lighting purposes to 
occupiers other than the company, and 124 per cent. on receipts 
for cooking, heating, kc. The Committee recommends the Council 
to agree to this arrangement. 

BERMONDSEY.—The Street Lighting Committee of the B.C. has 
considered complaints that some of the streets are too brilliantly 
lighted, and has given instructions for the electrioal engineer to 
experiment by blacking the tops of some of the lanterns. 


Market Drayton.—Srreet Licutinc.—The U. D. C. 
has accepted the offer of the E.L. Co. for public lighting at the 
following terms :—Existing lamps contiguous to the mains, with 
100 c. P. lamps, from August lst to May 31st, from sunset to mid- 
night, £2 ls. per lamp; any seven similar lamps, all the year, 
from sunset to sunrise, £3 108. each; connect each standard to the 
existing mains and fix with bracket and reinstatement, £2 10s. per 
lamp, or, without new brackets, £1 12s. 6d., payable in three equal 
instalments ; lamps not contiguous to the mains to be connected 
with overhead wires at the same charges. 


Melbourne (Derbyshire).—SrREET Licutinc-—The 


P.C: has invited the EL. Co. to tender with the Gas Co. for the 


publio lighting of the parish. 


Nantwich.—Consent to supply electricity to Berkeley 


Towers has been given to the Crewe Corporation by the R. D.C. 
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Neweastle-under-Lyme.—VEA 's Workimnc.—During 
the last financial year the Corporation electricity department earned 


a gross profit of 81,632, as compared with £1,478 in the previous: 


year, and a net profit of £255, as against £205. The output sold 
was 200,064 nnits (maximum load 182 kw.), and this included 
91,000 unite sold for power, as sgainst 40,000 in the previous year. 
Due largely to the improved day load, fuel costs fell 27 per cent., 
and total working costs by about Id. per unit; other factors were 
a fall in average price of oil fuel from 81s. to 70s, a ton, and the. 
use of a new storage battery, avoiding night shifts. Due to the 
war the works are short staffed, but the engineer, Mr. de Renzi, 
considers that the department will be able to avoid i ing the 
price of ‘energy to consumers, which result will be largely due to 
the use of Diesel engines, ö 


Queensbury.—Prov. ORDER. —A subsidiary company 
of the Yorkshire Power Co. has informed the U.D.C. that it is 
intended to apply for a prov. order for E.L. The Council has 
decided to discuss the matter with the representative of the 
company at the September meeting. 


7 


Redditch.—YeEar’s WORKNG.— The accounts of the 
electricity undertaking for the year ended March 31st last show. 
that the balance carried to net revenue account was £617, as com- 
pared with £962 in the previous year. The net result of the year's 
working was a loss of 82 508, as compared with £3 351 in 1912-13. 
During the year 1,283,927 units were sold, as against 1,433,666, a 
decrease of 149,739 in 1914-15. The fuel account was reduced by 
03d. per unit, although the cost of opal. had increased by. 28. per 
ton. The decreased output was due to failure of the turbine plant, 
which affected the power supply,— Evesham Journal. 


Rotherham.—IxCREASED Prices.—The T.C. has de- 
cided to increase the price of current for lighting by $d. per unit 
as from the quarter commencing October next. 


Settle.—The R.D.C. has refused to allow the Bentham 
Electrical Supply Co., Ltd., to place overhead wires on the highway. 


Sevendaks.— Messrs. Young & Son have carried out an 
expeditious E. L. installation at a military camp. Within 24 hours 
of the receipt of the order current was ready for use in the officers’ 
mess. The supply is from the mains of the local Electric Supply 
Co. 


Shanklin (I. of W.).—Resteictrep LIdHTNG.— The 
U. D.C., having asked for a larger reduction than that offered in 
the public lighting charges based on the lamps used, the Isle of 
Wight E. L. Co. hae declined to agree, adding that a similar situa- 
tion has arisen at Ventnor, where the correct interpretation of 
the contract is to be settled by an arbitrator, and asks that the 
Council should await the decision, leaving its offer of reduction 
based on the number of unite of current not consumed as still 
open for acceptance, The matter has been referred to a 
Committee. 


Sheftield.— New PLANT, &c.—Mains are to be extended 
in various parts of the city, at au approximate cost of £3.660. 
The general manager has reported upon the difficulty in obtaining 
a sufficient supply of water for condensing purposes at Neepsend 
during the summer months, owing to the prior rights of the Old 
Park Silver Mills Co., Ltd., and negotiations have been opened for 
the transfer of the rights of controlling the water to the Corpora- 
tion. The Electric Supply Committee ia of opinion that there is 
no present necessity for increasing the existing charges for cur- 
rent. Ia view of the short terms allowed by the L.G B. for the 
repayment of money borrowed, the Finapoe Committee has decided 
to defray the cost (£3,614) of two water cooling towers out of 
revenue. The Electric Supply Committee, in view of the heavy 
demanda now being made upon the department for power supplies, 
has decided to install a small plant (2,000 Kw.) which will enable 
the department to connect a further 5,500 Kw. without reducing 
the margin for spares. The plant has been offered by the British 
Westinghouse Co., and is partly constructed ; the price is approxi- 
mately £8,100, and the foundation and pipework amounts to 
about £2,000 in addition, and application is to be made to the 
L.G.B. for sanction to a loan of this amount, 

YEAR'S WORKING.—The surplus on the working of the elec- 
tricity undertaking for the year ended March 25th last, amounted 
to £25,837, and the general manager recommends that a further 
sum of £14,000 be transferred to the renewals and special expendi- 
ture fund (making the total transferred to date, £59.000), and 
that £10,000 be transferred to the reserve fund. Daring the 
period covered by this statement there was an inorease in the total 
units sold of 18,000, C000, or 68 per cent., and an increase of 684 
consumers, or 11 per cent. War allowances and inoreased wages 
to employcs since the commencement of the war amount to £2,103. 
The total number of units sold during the 12 months amounted to 
44,873,342, at a total coat of 42d. per unit. 


South Africa. — The Mossel Bay (Cape Prov.) Muni- 


cipal Cuuncil proposes to seek authority from the ratepayers to 
increase the amount of the approved loan for electric lighting 
purposes to a sum not exceeding £13,000. 


St. Helens.—Prorosep LOAN.— The borough electrical 
engineer having reported that it would be necessary to install an 
additional generator before the winter of 1916, the Electricity 
Committee has decided to apply to the L. G. B. for sanction to 


— 


borrow 2 14,000 for extensions to the electricity Works. 


Stafford.— The T. C. has decided from September 30th 
to charge consumers of current a minimum rate of 7s. 6d. per 
quarter. Under the order there is power to charge 13s. 4d. per 
quarter for any quantity of current up to 20 units. | 


Stockton.—There was a profit of £448 on the Corpora- 
tion electricity undertakiug for the past year. 


Swansea.—Due to a reduction in the supply to the 
Swansea Tramways Co. the number of units generated at the Cor- 
poration works during the past quarter shows a reduction, and 
the borough electrical engineer (Mr. Barr) has suggested to his 
Committee that the Corporation should offer to supply the whole 
a oh tramway company's requirements. The suggestion is being 

opted. 


Torquay.—The T.C., at the request of the L.G.B., has 
agreed to postpone the uncompleted portion of the contract for 
generating plant until after the conclusion of the war. The plant 
was to have cost £11,000. It was stated that the 1,000-Kw. 
generator could be sold at a profit, which would enable the Com- 
mittee to replace it at a later date. 


Walsall.— The Electricity Committee has decided not 
to make any increase in the tariff charges at present. Instructions 
have, however, been given for the withdtawal of the 24 per cent, 
discount for payment of accounts within one month, and the engineer 
has been authorised to disconnect the supply of any customer who 
does not pay his account within one month of the delivery of the 
same. Negotiations as to the price to be charged for traction 
supply are now pending. ö : 


Warrington.—ANNUAL Accounts.—The returns of the 
electricity undertaking for tbe past year show receipts of 825,419, 
and expenditure £16.858, leaving a gross profit of £8,561, compared 
with £9,199 in the previous year. After all charges have been 
met the net profit is £1,819, compared with £2,935 in 1913-14. 
The reserve fund stands at £9,358 ; loans taken up during the year 
amounted to £13,800, making the total borrowing powers exercised 
£120,376, The amount of debt extinguished is £39,282, leaving 
loans outstanding of £81,095. 


Westhoughton.—Street Licutinc.—The D.C. has 
sought a reduction of one-half in the amount of the last quarterly 
account with the Lancashire Electric Power Co. for street lighting 
on the ground that lamps were not lighted by order of the mili- 
tary authorities. The company, however, has refused to allow the 
deduction, but the Council is addressing a further letter to it on 
the matter. , 


West Ham.—Year’s Workinc.—There was a gross 
profit of £36,032 on the electrici"y undertaking for the 12 months 
ending March 3let last, a decrease of £6,447 as compared with 
the previous year. The income was £134,074, an increase of 
£568, as compared with 1913-14. The result of the operations of 
the sales department was a net surplus of £594, The net revenue 
account inoludes loan charges amounting in all to £43,009 (an 
increase over the previous year's figure of £1,165), also special 
expenditures amounting in all to £2,278, which leavea a deficit of 
£8,852. Having considered the income and expenditure acoounts 
of the electricity undertaking for the year ending March 3 lat last, 
together with the borough treasurer's report thereon, the Electric 
Lighting Committee recommends that the Finance Committee be 
requested to include the deficiency of £8,852 in the supplemental 
estimates at September next. The Committee has decided to enter 
into new agreements with six firms in substitution for existing 
agreements, consequent on the increased charges for current 
recently adopted by the T.C. 


West Yorkshire.—Prov. ORDERS.— The Yorkshire 
Electric Power Co., Ltd., has given notice of its intention to apply 
for power to supply electricity for lighting and other parposes in 
various districts. The Royston U.D.C., the Barnsley T.C., and the 
Lepton U. D. C. have agreed to meet a representative of the 
company; the Skelmanthorpe U D.C. has left the matter over 
until the next meeting, and the Denby and Cumberworth U. D. C. 
has decided to submit the notice to the West Riding District 
Councils’ Association, Notices have also been served on the 
Penistone and Horbury U.D.Cs. 


HOSPITAL LiGHTING.—The L. G. B. has approved amended pro- 
posals submitted by the W R. County Council for electric lighting 
at the Middleton Sanatorium, and has agreed to make a grant of 
£18,000 towards the cost of the Institution. 


Weymouth.—Prorosep Loan.—The T. C. has applied 
to the L. G. B. for a loan of £2,200 for necessary cables and 
services. 


Wimbledon.—Prov. OrpER.—The town clerk is to give 
the necessary notices of the intention of the Corporation to apply 


to the B. of T. fora prov. order to supply electrivity within the 
area of the Parish of Cuddington, 2 ae 
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TRAMWAY and RAILWAY NOTES. 


Barrow.—The T.C., in consideration of certain. track 
improvements and additions, has agreed to make a special rebate 
of Id. per unit from the schedule in the 1902 agreement with the 
B.ET. Co. for all electricity used over and above 400,000 units per 
annom. On last year's basis of energy used this would mean a 
reduction of the account by £136 ; there is, however, every proba- 
bility of a larger use of energy. 


Birmingham. — FEMALE LABOUR. — The Tramways 
Committee has authorized the engagement of women to replace 


conductors who have enlisted. Their duty will be limited on the 
average to seven hours a day, and the pay will be at the same rates 


as already obtain in the service. 


Bradford.—Track RENEWAL.—The Tramways Com- 
mittee proposes to renew the tramway track in various parts of 
the city. at an estimated cost of about £15,000. 

The Works Sub-Committee recommends an increase of £4 168. 
per truck, in the case of the tender of the M. & G. Truck and 
Begineering Co., Ltd. N 

The general manager having reported upon the difficulties 
experienced and likely to arise in maintaining an efficient tramway 
service owing to depletion of the skilled staff of the department 
in consequence of Army enlistment and engagement of workmen 
for war se: vice, the town clerk has been requested to communicate 
with the Army authorities on the subject. 


Barnley.—Yrar’s Workine.—The annual report of 


the Corporation's electrical tramways shows that as a result of 
the war, the receipts fell by £9,769, while working expenditure 
decreased by £6,924. The amount paid to the electricity depart- 
ment for power was £17,611. About 50 percent. of the staff have 
joined the Forces, and up to March 31st the amount of allowances 
made to these men was £2,483. 
£1,664 was allocated to the rates, and nothing placed to the 
reserve fand. ö 


Continental Notes.—ITaLty.—The electric railway 
scheme under construction by the Societa delle Ferrovie Vicinale, 
connecting Rome with Fiuggiand Frosinone, and some 23 other 
towns and localities, and having, with ita various branches, an 
extent of 135 km., is likely to be opened to working by the end of 


the present year, instead of August, 1916, the period stipulated by | 


the contract with the Government. Although nominally a tram- 
way. the line is practically a railway, having stations for pas- 
eengers and goods traffic, telegraphic equipment and rolling stock 
in kesping with this character. The line is only a stepping stone 
to further developmenta contemplated by this company, which will 
render the Lazio Meridionale one of the regions best served by 
railways in Italy. The Banca Commerciale has financed the 

ing, the Italian Thomeon-Houston Co. supplying the 
electric equipment, the Savona and Piombino works of the 
firm of Ilva furnishing the steel work, and the Società di Car- 
rozrie Breda, of Milan, the rolling stook.—NRerista Tecnica 
È Eettricità. 


Spars.— Plans have been prepared in respect of a projected 


vi tramway between Palma and Esporlas, in the Balearic 


Doncaster.—The T.C. has referred back to the Elec- 
tricity and Tramways Committee for further consideration the 
latter's recommendations with regard to the repair of the Bentley 
tramway track. 


Hull. FEMALE Lasour.—The tramwaymen, says the 
Nandard, have withdrawn their resolution to cease work as a pro- 
test against the employment of women conductors. 


L. X Y. Railway Electrification.—The electrification | 


of this company’s branch line from Bury to Manchester, by way of 
Prestwich, is stated to be nearly completed. Trains have already 
deen run experimentally over certain sections, energy having been 
supplied by the Manchester Corporation. It was hoped to open 
the line to the public this month, but the war has caused delay in 
fitting and equippiug the big power station which is being erected 
by the company near Olifton Junction. n 


Leeds.— EXTENSIONS DEFERRED.—The City Council has. 


decided that in view of the request of the Treasury with regard to 
the curtailment of expenditure on new work, several tramway 
extension schemes shall be deferred until the war is over. The 
extension of the tramway system from York Road terminus to the 
Manston Fever Hospital, and the scheme for linking up Guiseley 
with Otley and Burley-in- Wharfedale by means of railless cars are 


to be completed: the chief scheme deferred is that which would 


have provided railleas cars for Morley. 


London.— L. C. C. anb Lonpon ELECTRIC RAILWAY 


Co. s FACILITIES BILI.— The Parliamentary Committee recom- 


mends that in view of the support which the Bill is receiving 


from various quarters, of the attitude of the B. of T. and of the 


present Parliamentary situation, the Council should not take any 
farther action on the Bill. i x 
The Highways Committee reports that the powers obtained for 
the construction of certain tramways included in the L.C.C. 
(Tramways and Improvements). Acts, 1909 and 1913, and not yet 
constructed, will expire in August, 1916, and recommends that: 
application be made to Parliament in the session of 1916 for an. 


Ok the balance of £5,069, . 


extension of the time allowed for the construction of the under- 
mentioned tramways from: Farringdon Road north-eastward into 
Clerkenwell Road; from Battersea Park Road north-westward 
into Battersea Bridge Road; from Southoroft Road south-west- 
ward into Mitcham Road; tramways in Bridge Road, Hammer- 
smith, and junction line leading from the Broadway, Hammer- 
smith, into Bridge Road. 
Rochdale.—The T.C. is to be recommended to allo 
the shell of the new repair shed at the car depot to be completed, 
the understanding being that payment to contractors is withheld 
until the end of the war, the Corporation meanwhile paying. 
interest on the contractors’ outlay. <2 
The application of tramway workers for an advance in wages in 
lieu of the present war bonus is to stand over for a month, when 
the war bonus question is due to be reconsidered. 3 


South Shields —YeEaRr'’s Worxinc.—The Tramways 
Committee reports that the net surplus on tramway revenue account 
for the year ended March 31st was, approximately, £5,500, and 
that £3,100 will be available for transfer to the reserve fund. 


Stockport.—War Box usES.— The T. C. has refused 
applications for war bonuses for tramway and other workers in 
municipal departments. ö ; 

Walsall.—The Tramways Committee reports that Messrs. 
W. A. Stevens, Ltd., have delivered the second "bus of the six 
ordered from them, but, owing to the works being temporarily 
withdrawn from the firm's control, further deliveries cannot be 
made yet. Messrs. Stevens, however, have offered a vehicle with.a a 
saloon body, for £1,050, complete, which can be suitably altered 
for £200, and the Committee reoommends its purchase, ' 


Warrington.— The municipal motor-’buses show a loss 
on the year's working of £554. The gross profit was £56, com- 
pared with £406 for the nine months of the previous year. 
During the year 771,510 passengers were carried. 


Wigan.—Track RENEWAL.—The Tramways Committee 
has under consideration an expenditure of about £3,000 on sinking 
the groove of the rails on the narrow-gauge routes by means of the 
Woods-Gilbert rail planer. It is estimated that this would extend 
the life of the rails by five or six years, during which period a 


- depreciation fund could be built up towards renewing the rails at 


a cost approximating to £30,000. 


Wolverhampton.—YeEaR’s WorKING.—The accounts 
of the Corporation tramway undertaking for the year ended 
March 3lat last show a total revenue of £55,323, and working 
expenses amounting to £34,605. After repayment of loans, 
interest, &c., there was a net balance of £9,160, of which £5,416 
was transferred to reserve and renewals fund, and £3,744 to the 
borough rate account. The passengers carried numbered 
12,236,785, | 


TELEGRAPH and TELEPHONE NOTES. 


Illieit Wireless Apparatus.—At Prahran, Victoria, 
Mathew Henry Read, a mechanic in the Postal department, was 
charged with having in his possession an apparatus capable of 
being used for tapping messages sent by wireless telegraphy. It 
was not suggested that he used the apparatus to assist the enemy, 
Defendant was fined £20, with £4 4s. costs. 


The Telegraph Service.— Lord Midleton, in a speech 
in the House of Lords on the need for economy in Govern- 
ment Departments, recently pointed out several ways in which 
savings might be effected in the Post Office. He mentioned parti- 
cularly the loss of £1,250,000 on the telegraph services, partly due to 
the cheap rates for Press messages, and suggested that the loss might 
be avoided by raising the rates. On the average a telegram costa 
the Post Office about 11d. to transmit, while the average payment 
for a telegram is only about 74d. But the rate per word and the 
minimum charge per telegram, as well as the rates and hours for 
Press messages, were laid down in detail in the Teleg raphs Act of 
1885, and eannot be varied without legislation. 


Wireless in Australia.—The Federal Government in 
May appointed a Royal Commission to inquire into certain matters 
in dispute between Mr. J. G. Balsillie, Commonwealth radio- 
telegraph engineer, and Father Shaw, inventor of the Shaw wireless 
system. One of the matters involved in the inquiry is whether a 
wireless system similar to that which the Commonwealth is now 
operating was previously patented by Father Shaw.— Sydney Daily 
Telegraph, 


Wireless Station Sequestrated.—The U.S. Govern- 
ment has taken ‘possession of the Sayville wireless station, the 
only remaining direct means of communication between the United 
States and Germany. Various newspapers have been charging 
the Germans with deceiving the United States by the use of a 
newly-invented system, by means of which a secret message could 
be sent between the words of innocent-looking messages without 
the knowledge of theCensor. The station will henceforth be worked 
by United States Navy operators. The secret code is said to be 
based on the principle of long and short silences between letters 
and words in unimportant messages, instead of long and short 
sounds. Skilled Morse operators can easily communicate without 
detection,.. «tis e veo 


r 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


° Australia,—MELBOURNE.—Ang. llth. One 1,000-Kw. 
D.O. generator complete, liquid starter, &c., for the City Council. 
See ‘ Official Notices” June 4th. 

ADELAIDE.—August 18th. Magneto and trembling bells, for 
P.M G.’s Department. See “ Official Notioes July 2nd. 

August 18th. Battery material, for the P.M.G. See “Offcial 
Notioes July 9th. 

August 25th. Dry oells, earth clips, recording counters, and 
various other instruments and apparatus, for the P.M.G.’s Depart- 
ment, See Official Notices July 9th. 

September Ist. Condensers, testing sets, rheostate, Morse 
sounders, and Wheatetone transmitters, for the P.M.G.* 

PERTH.—August 11th. Bolts and nuts, tubular brackets, side 
brackets for tubular iron poles, &c., Cordeaux and other insulators, 
copper wire, Ko., for the P. M. G.'s Department. See Official 
Notioes July 2nd. 

August lith. Measuring instruments, for the P.MG. See 
“ Official Notices” to-day. 

SyDNEY.—September 13th. Council. A. C. and P. C. electric 
motors. Specification (10s. 6d.) from E. L. Department, Town Hall.“ 

September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at Richmond 
pumping station.* Acting Seoretary, 341, Pitt Street, Sydney. 

Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


Barking Town.— July 16th. U.D.O. 1,000-Kw. turbo- 
alternator with condensing plant; cooling tower and pipework ; 
chain-grate stoker, boiler pipe work, &.; economiser; rotary 
converter ; H.T. switchgear ; H.T. mains, See “Official Notices ” 
July 2nd. 

Dublin. — July 26th. Corporation. High and low- 
pressure cables and accessories, transformers, transformer pillars 
and electricity meters. See “ Official Notices to-day. 

Edinburgh. — July 19th. Corporation. Tenders for 
the works required in connection with the erection of the new 
electric generating station, Westbank, Portobello. Sir A. Kennedy, 
17, Viotoria Street, Westminster, Engineer. 

July 17th. Corporation. Three, six, nine or twelve months’ 
supply of electrical materiale. Forms from Resident Electrical 
Engineer, Dewar Place. | 

Erith. — July 19th. U.D.C. One 2,000-Kw. turbo- 
alternator, with condensing plant, switchgear, and all accessories. 
See “ Official Notices ” June 18th. 

Hull. — July 221d. Machinery oils for the Corporation 
Eleotricity Works. 

July 22nd. Corporation. One 5,000-Kw. turbo-alternator with 
exoiter and condenser outfit complete. See “ Official Notices” 
July 2nd. é 

Morecambe, — July 24th. 
Department. 2, 000 tons of coal or slack. See “Ofcial Notices" 
July 2nd. 

Portsmouth.—July 19th. Electric wiring and fittings, 
Wimborne Road Schools, for the Education Committee, Mr, G. C. 
Vernon-Inkpen, Architect, 40, Commercial Road. 

Rotherham.— July 24th. Corporation. 10,000 tons 
smudge and pea nuts; single vuloanised bitumen-covered cable, 
H.T. cable, ruabber-insulated cable, trolley wire; ampere-hour 
meters. See Official Notioes to-day. 

Sheffield.—July 30th. Water service conduit screen 
chamber, penstocks, valves, piping, &., for the Electric Supply 
Committee. Forms of tender from Mr. S. E. Fedden, General 
Manager and Engineer. 

South Africa.—BEAUTORT WEST (CA PR). — September 
14th. Municipality. Suction gas engines, dynamo, booster, switch- 
board, battery, &c. ; also poles, copper wire, insulators, street lampe, 
service connections, meters, &c. Specifications, on deposit of five 
guineas (returnable), from Chas. G. Trevett, A. M. I. E E., 70, 
Fletcher's Chambers, Cape Town. Tenders to Town Clerk, Beaufort 
West, ; 


— — — — — — 


CLOSED. 


. Australia.—Sypney.—The City Oouncil received the 
following tenders for disconnecting switches and fuses :— 


W G. Watson & Co.. £120; alternative, £792. 
Australien General Electric Co., £1,418 (recommended) ; alternative, 


Bedford.—The T. O. has accepted the following tenders 
for coal for the electricity works :— 


Ellis & Everard, Ltd.—1,500 tone Bentinck Derby slack, at 19s. 4d. per ton. 
J. E. Page & Co.—2,000 tons Manners Kilburn slack, at 19s. 10d. per ton. 
Mr. Chas. Franklin.—3, 000 tons Moira 4-in. slack, at 15s. 8d. per ton. 


Bradford.—The Tramways Committee has accepted the 
offer of the British Thomson-Houston Co., Ltd., of a pair of ven- 


tilated type tramcar motors, now on trial in the tramways 
department, for £210. 

The Electricity Committee has accepted the offer of Mesars. 
Ferranti, Ltd.. to supply six various transformers; that of the 
Brush Electrical Engineertng Co., Ltd., to supply two various 
transformers ; and that of Messrs. Wright & Wood, Ltd., to supply 


23 motors in connection with the electricity supply to Dumb Mills. 


Corporation Electricity 


Colchester. — The T. C. has accepted the tender of 
Messrs. Mellonie & Goulder, Ltd., for the supply to the electricity 
works of 5,500 tons of Tibshelf best hard nutty slack, at 19s. 6d. 
per ton. 


Dover.—The T.C. has arranged with the Snowdown 
(Kent) Colliery for a three months’ supply of washed beans for the 
electricity works, at £1 6s. Id. per ton. 


Eccles.—The tender of Mr. E. Beal has been accepted 


by the Education Committee, at £60, for wiring the Anson Street 
School and supplying the fittings. . 


Gillingham (Kent). — The T. C. has accepted the 

following tenders for coal for the electricity works: 
Spenser, Whatley & Co.—200 tons D. S. nuts, at £1 6s. per ton. 

Blackman & Co.—200 tons Cannock j slack, at £1 1s. 3d. per ton. 

G. N. Railway.— The General Electric Co., Ltd., bas 
secured a yearly contract from the Great Northern Railway Co. for 
the supply of standard Osram drawn-wire lamps and for Osram 
Atmos-type lamps. 


Grangemouth.— The burgh authorities have accepted 
the tender of Messers. Siemens Bros. Dynamo Works, Ltd., for the 
supply of tantalum and Wotan lamps for the ensuing 12 months. 


Keighley.— The Electricity Committee recommends that 
the offer of Messrs. Willans & Robinson. Ltd., of a 5, OOO-Kw. turbo- 
alternator (G. E. OC. alternator) for £16,975 be accepted, subject to 
satisfactory arrangements being made for deferring payment of 
the purchase money; also that the necessary foundations, piping, 
switchgear, &c., be constructed and provided, at £3,025. 


Leeds.—The Leeds City Council has accepted the tender 


of the Leeds and Bradford Boiler Co., Ltd., for six steam separatore, 
at £358. 


Leek. — The U.D.C. has accepted the tender of the 
Anglo-American Oil Co., Ltd., for 150 tons of fuel oil for the 
electricity works ; and that of the Littleton Collieries, Ltd., for 
washed nut ooal to the works for a year. 


London. — METROPOLITAN AsyLUMS Boarp.— The 


following tenders have been received for the installation of electric 
light in four blocks at the Grove Hospital :— 
Titan Lift Co., Ltd. wa (recommended) £549 
Alpha Manufacturing Co. a 3 8 92 és .. €62 
. H. Cathcart & Co. eo ee ee oe ee ee 600 
Toy & Winslow 8 9 5 ve ap 925 a . 682 
Green & Abbott. Lid. ‘ee os 
W. O. Tackley & Co., Ltd. 
Napier Kimber, Ltd. os 868 


L.C.C.—The Stores and Contracts Committee has accepted the 
following tenders for 12 months from July lat, 1915 :— 


Iron castings for the permanent way, &c., for the Tramways Department, 
Schedule 91.—J. Martin & Sons, items 4, 5, 6 and 7. 
Steel and iron castings, Schedule 93.—Hadtields, Ltd., items 1, 9, 3, 5 and 6. 


FOLHAM.—The Electricity Committee recommends acceptance 


. of the following contracts for coal as required for the electricity 


works :— $ 


Myers, Rose & Co., Ltd.—2 000 tons Mansfield 14 N.S., at 21s. per ton. 
Cory Bros. & Co., Ltd.—2 000 tons Hawkins Old C. l-in., at 208. 4d. per ton. 
Blackman & Co.—2,000 tons Hucknall 12 in., at 20s. 6d. per ton. 
Phillips & Co. - 500 tons Pinxton j-ia., at 193, 9d. per ton. 

Blackman & Co.—1,020 tons Great Wyrley 2-in., at 208. per ton. 


Mirfield.— The U. D C. has accepted the tender of Mr. 
E. Liversedge, Huddersfield, amounting to £33 10s., for providing 
and fixing electric overhead mains at Upper Hopton. 


Peterborough.—The Electricity Committee of the T. C. 
has accepted the tender of Messrs. J. Fairweather & Co. for 
Tibshelf peas coal, at £1 Os. 9d. per ton. 


Rotherham.—The Corporation has accepted the tender 
of Scottish Commercial Cars Co., Ltd., for three motor-omnibuses, 
at £959 each. 


Salford.—The T.C. has sealed a contract with the 
British Westinghouse Electric & Mfg. Co., Ltd., for a high-tension 
cubicle and control panel for the Electricity Department. 


Sheffield.—The offer of Messrs. Meade, King, Robinson 
and Oo. to extend their contract for the supply of petrol to the 
Tramways Department from January lst, 1916, to December 31st, 
has been accepted by the Tramways Committee ; as have also the 
tenders of Messra. Cammell, Laird & Co., Ltd., for the supply of 500 
steel tramcar tires, and Messrs. Brown, Bayley's Steel Works, Ltd., 
to supply three special eets of 50 tires each. The Electricity Com- 
mittee has accepted the tender of Messrs. W. Marlow & Sons, at 
£1,087, for the erection of a transformer sub-station in Fowncett 
Street. 


Stockport.—The T. C. has accepted the tender of Messrs. 
Hadfleld's Steel Foundry, Ltd., at £205, for a tramway lay-out in 
manganese steel. 


Wimbledon.—The E.L. Committee has accepted the 
tender of Messrs. E. Foster & Co. to supply the following quantities 
of coal during a period of 12 months :— 


6,000 tons Kingsbury Ryder small nuts. at 288. 10d. per ton. 

2,0(0 tons Fiverton South Leicester) 14-in. nutty slack, at 20s. 7d. per ten. 
1,000 tons Kingsbury 1j-in. nutty slack coal, at 218. 10d. per tom 

1,000 tons Na'lstone 14-in. slack coal, at 20s. 9d. per ton. 

2,000 tons Ibstock (Deep seam) D.S. nuts, at 218. 9d. per ton. 


Wolverhampton.— The Tramways Committee has 


decided to purchase 12 motor equipments from Messrs. Dick, Kerr 
and Co., Ltd., at a cost of £1,380. l SOD a, 
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A LOW-PRICED ELECTRIC VEHICLE. 


Ir there is one point on whicb, in the past, the electric 
vehicle has failed to convince would-be purchasers, it is on 
the question of high first cost. Whether the latter has 
been justified, in a commercial sense, we do not know, but 
it is, of course, admitted that there are many instances 
where the adoption of a comparatively 
costly electric vehicle has resulted in 
a subsequent saving in running costs 
and increased convenience and handiness 
associated with that type of vehicle. 

On the other hand, it must also be 
admitted that there are many business 
men who cannot.reconcile the first cost 
of the electric, of which cost they are in 
no doubt, with the estimated saving in 
working expenses, which, so far as they 
are concerned, is, after all, only an 
estimate. 

First costs which are high, judged by 
accepted standards, will always present 
an insurmountable barrier to many people, 
as witness the number of carbon lamps 
still used in places where metal-filament 
lamps would show a great saving in the 
lighting bill. : 

In the case of the electric vehicle it is 
not easy to justify the high initial cost, 
and this is generally recognised by the 
central station communities both in 
America and this country, where 
there is considerable scope for the 
use of a low-priced machine, capable 
of meeting average conditions of town 
delivery and showing a saving on present methods. The 
demand for such a vehicle has been met in the States, 
by the Ward Motor Vehicle Co., of Mount Vernon, N. V., 

who have introduced a high grade delivery van with 
arated carrying capacity of 750 lb. and a radius of operation 
of 35 to 45 miles on one charge, which sells at the low 
priee of $875 (£175) complete. 

This vehicle, known as the Ward Special,“ we illustrate 

ewith ; the chassis is simple in construction, with channel 

ad bar main framing, and drop forged steel axles with 
Timken bearings ; the rear axle has a pressed steel housing 
for differential and helical gears. Wheel steering is provided, 
of the minimum lost motion type, and the road wheels are 
artillery pattern with 24-in. tires. The electric equip- 
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CHASSIS OF THE “WAED SPECIAL” ELŁECTRIC VAN. 


ment consists of a 42-cell 9-plate Ward Philadelphia 
battery, covered by a guarantee, and this supplies energy 
to a Westinghouse heavy duty series-wound motor driving 
through a propeller shaft to the rear axle; a controller 
of the continuous torque type gives four speeds ahead and 
two reverse, 


i 


Our illustration shows a van body, which is built up 
with steel panels giving light weight and strength combined. 
The same vehicle fitted with the Ironclad Exide battery is 
sold for $1,000 (£200), and with the Edison battery, for 
$1,350 (£270). 3 


THE “WARD SPECIAL” ELECTRIC VEHICLE, 


The“ Ward Special ” has a level road speed of 10 miles per 
hour, or about twice that of the horse, and less than half 
the stable room is required as compared with a horse and 
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WABD RECTIFIER CHARGING PANEL. 


van. Many of these vehicles have been placed in service 

and have given a very good account of themselves; we 

publish herewith the results of a 30 days’ test which bears 

out the makers’ claims as to its serviceable qualities, and 

it is further interesting to note that the Ward Co. is so 

satisfied with the efficiency of its vehicle that in the New 
B 


SS Sa a SS PE TY 


80 THE ELECTRICAL REVIEW. 


York district it has offered a five-year maintenance guarantee, 
whereby the customer is assured that his expense under this 
head shall not exceed four cents per car-mile, reckoning an 
average daily mileage of 25. 

To facilitate the use of the Ward vehicle in districts where 
only alternating current is available, the Ward Co. has intro- 
duced a simple form of Westinghouse rectifier outfit for 
battery charging from 60-cycle, 220-volt single-phase 
circuits. This gives an automatically tapering charge to 
the battery, and only necessitates the insertion of the charg- 
ing plug, closing a switch, and turning a handle to rock the 
mercury bulb of the rectifier. 

The Ward Co. build standard electric trucks up to 
10,000 lb. capacity, and it is their claim that if the Ward 
Special were sold at twice the present price, they could not 
make it any better than it is being made to-day. 

A cheaper type of vehicle is essential to the popularising 
of the “ electric,” and the Ward Co. are to be congratulated 
on having courageously set out to produce in such quantity 
asito make the marketing of a low-price high-grade vehicle 
a practical possibility. 
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ANALYSIS OF PERFORMANCE FOR 30 WORKING Days OF WARD 
SPECIAL. 
Days operated... TE ae éns eee 988 30 
Miles travelled =~ 885 ee 1,140°5 
KW.-hours used i iis bad xp 808 319˙5 
Number of miles per KW.-hour... . oe 908 3°57 
Greatest energy consumption for one day .. 13 KW.-hr. 
Smallest energy consumption for one day 10 Kw.-hr 
Average energy consumption for one day 10°65 Kw.-hr 
Shortest run kas sss 800 33°5 miles 
Longest run 46˙5 miles 
Average run 888 TE 38°01 miles 
Greatest merchandise load* 1,500 lb. 
Smallest merchandise load 500 1b 
Average merchandise load* ea eas 176 1,000 1b 
Carrent cost per car-mile at 3 cents per Kw.-hour 80˙008 
” ” ” 4 cents ” $011 
„ ö cents 1 8014 


Maintenance (maximum estimate), including repairs 
and renewal of all mechanical and electrical parts, 
including tires, battery, and painting of wagon, 
should not exceed per car-mile ‘a xs sii 8˙04 
* The rated merchandise load capacity of this car is 750 lb. The 

above performance was, therefore, accomplished with an average 

overload of 250 lb. of merchandise, and in no instance was the car 
run with less than 500 lb. of merchandise on the springs. 


THE CENTRAL POWER STATION OF THE RANDF ONTEIN ESTATES. 


By R. TURNBULL MAWDESLEY. 


Ir would seem that the prominence deservedly given, in 
the columns of the technical Press, both at home and in 
America, to the four power stations—namely, Rosherville, 


Fic, 1—BRITISH WESTINGHOUSE 6,000-KW, TURBO-ALTERNATOR. 


Vereeniging, Simmer Pan 
and Brakpan — jointly 
operated by the Rand 
Mines Power Supply Co., 
Ltd., and the Victoria 
Falls and Transvaal 
Power Co., has some- 
what eclipsed the remain- 
ing power undertakings 
in these fields. 

The Randfontein 
Estates electrical under- 
taking has not received 
more than a brief refer- 
ence in the English elec- 
trical journals, though its 
importance and the one 
or two unique features 
of the plant certainly 
warrant a clearer recog- 
nition. 

Briefly and generally, 
the Randfontein Estates 


Gold Mining Co. is an amalgamation of smaller com- 
panies, the controlling interest in which is held by Sir 


Joseph B. Robinson. This company owns and operates a 


number of mining pro- 
perties on the extreme 
west of the Rand. Ten 
main shafts have been 
sunk on reefs, which are 
known as the Randfontein 
Leader and West Reef, 
and which are all outcrop 
propositions extending 
from two miles west of 
Krugersdorp, to about 
one mile beyond Randfon- 
tein village —a distance 
of about seven miles, as 
shown on the surface 
plan on page 81. 

The power station (fig. 
3) is situated near the 
Robinson railway station 
of the South African 
railways, at a point which 
is approximately the 
centre of gravity of the 
load distributed, and 
supplies power to the 10 
shafts for hoisting, pump- 


Fic, 2.—PAkrsons 6, OOO-KwW. TURBO-ALTERNATOR,| 
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ing, ‘&c.; it also furnishes energy for a large number of 
stamp mills, air compressors, and other necessary appliances. 

The whole of the generating plant at present installed is 
turbine-driven, and consists of two 6,000-KW., three 
2,000-KwW., and two 
1,000 - Kw. Parsons 
turbo-alternators, 
and one 6,000-Kw. 
Westinghouse set, 
making a total capa- 
city of 26,000 Kw. 

A general view of 
the interior of the 
power station, look- 
ing west, is shown in 
fig. 5. 

The latest addition to the plant is the last-named 
6,000-KW. set, which consists of a Westinghouse-Rateau 
impulse turbine, running at 1,500 R P.M., and driving a 
6,600-volt, 50-cycle, 3-phase alternator of the compensated 
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FId. 3.—PANORAMIC VIEW OF POWER STATION BUILDINGS. 
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to the three 6,000-Kw. machines, and is taken from that 
point to the feed tanks by small motor-driven rotary pumps, 
in triplicate. 

In starting up this turbine a small duplex steam pump 
is used to furnish oil 
for the bearings, 
which pump is auto- 
matically cut out as 
soon as the turbine 
oil pump, driven by 
» wormgear from the 
— — maaain shaft, is giving 

ae sufficient pressure. 
The latter pump, 
besides supplying 
oil at about 7 lb. 
per sq. in. pressure for the bearings, provides oil at 
approximately 70 lb. pressure for operating the turbine 
governor. The lubricating oil, in its return journey from 
the bearings, passes through an oil cooler, which is supplied 
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FIG. 4.— SURFACE PLAN OF RANDFONTEIN ESTATES. 


The exciter is fitted to the end of the main shaft, 
and has a radial commutator ; the alternator slip-rings are 
also radial. This machine has a surface-condensing plant 
situated directly below the turbine exhaust, which is of the 


with circulating water from duplicate boiler cold-feed tanks 
placed outside the station proper. This circulating water 
is quite distinct from the condenser circulating water, which 
is unfit for this purpose. A small motor-driven rotary 
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Fic. 5.— GENERAL VIEW OF ENGINE ROOM. 


Westinghouse-Leblanc type, with electrically-driven air and 
extraction pumps. The circulating pump is driven by a 
275-H. p. three-phase motor. The condensate, which is 
measured by a Lea recorder, passes into a hot-well common 


pump supplies the cooling water for the Westinghouse 
6,000-KW. set cooler, and also for the two Parsons 6,000-KW. 
sets, which are provided with a gravi‘y oil system, described 
on a later page. 
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The speed regulation and governing are effected by a and Manufacturing Co, Ltd. of Manchester, through 
master governor valve operated by oil pressure, which their Jobannesburg office. | 

The two 6, OOO-Kw. Parsons turbines, 
a view of one of which is shown in fig. 2, 
are of the multiple reaction type, and are 
each coupled to a Parsons three-phase 
alternator. 

Each of the turbines is provided with 
two cylinders in tandem, the L. P. cylinder 
constituting an exhaust-steam turbine, 
into which the exhaust from thé’ H.P. 
cylinder enters, at about 14 lb. per sq. in. 
absolute. By this means the turbine 
spindles are reduced in length, and allow 
of a stiff, rigid construction, and four main 
bearings, instead of two. 

The speed is governed by a standard 
Parsons centrifugal mechanical governor, 
rotating vertically on a spindle driven 
from the main shaft by worm gear. This 
governor, acting through a relay plunger 
valve, operates a main double-beat valve, 
which admits steam to the turbine in 
puffs—the duration, but not the rapidity, 

FIG. 6.—Paksons 2,00C-kw. SET. of which depends upon the generator load. 

| When the turbine is working at its full 

admits steam to the turbine sufficient for threc- quarter load, load, or above it, the gusts of steam merge into a continuous 

after which the spirdle of the master governor valve still blast, with the double-beat valve wide open, and stationary. 

travels further withcut admitting more steam through the An automatic overload valve is fitted, but the load on any 
alternator is never allowed to rise above the normal. 


Fic. 7,—CONDENSING PLANT FOR PARSONS 6,000-KW. SETS. Fic, 8.—No, 2 BoILER HOUSE, 


main governing valve, and mechanically opens two auxiliary A centrifugal emergency governor, working off the same 
governing valves, for full load and load end a quarter spindle, and which in its operation entirely shuts the steam 
respectively. A further hand-operated 
overload valve, for 50 per cent. overload, 
admits steam through the last three cf 
the 16 steam ports ; but it is unlikely that 
this will ever be required. 

Means are provided for controlling the 
speed electrically from the switchboard and 
for tripping an emergency run-away 
governor valve (actually the main stop 
valve), which also acts automatically at a 
speed of 15 per cent. above the normal. 

Three current-limiting reactance coils 
are connected in the main circuit between 
the alternator and the bus-bars, the main 
switches being operated electrically by 
solenoids. There is an individual air- 
conditioning apparatus used in ventilating 
this machine. The alternator is totally 
enclosed, and is ventilated on full loads by 
an electrically-driven fan, which draws 
outside air through water-sprays that 
eliminate all dust, and admit of temperature Fic, 9.—AUXILIARY POWER DISTRIBUTION BOARD, 
regulation. ; 

The complete unit (fig. 1), together with the con- off the turbine, can be actuated either by the driver or from 
densing plant, reactance coils, and switchgear, Ke, was the switchboard, and is automatic ‘onispeeds relatively 
supplied direct by the British Westinghouse Electrical excessive, 
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The speed of these sets is 1,000 R. P. M., the alternators 
being of the totally enclosed self-ventilated type with 
individual exciters coupled to the ends of the shafts. There 
is a further arrangement for ventilating all machines— 
two Sirocco fans, electrically driven, being placed in a 
building adjoining the station, which drive cold air into the 
cable trenches and through the various alternator windings, 
discharging into the engine room through the tops of the 
alternator yokes. In this case care is taken to see that 
there is a modicum of water kept on the floor of the 
cable runs, otherwise trouble arises from dust. 

(The two 6, OOO-Kw. Parsons turbines are built to the 
same patterns as those at Lot’s Road, and are in many ways 
similar, except that the Lot’s Road turbines are driving 
Westinghouse alternators, and are set upon Westinghouse 
bed-plates, laid down by the present writer in 1903.) 

Originally the bearing lubrication of these sets was 


carried out by individual oil pumps driven from the turbine 


shafts, but the plungers of these pumps have been removed 
and a gravity system adopted, with an auxiliary oil cooler as 
well as the two machine oil coolers. The oil after passing 
through the bearings gravitates into a tank placed in the 
condenser pit, and from that point is pumped into four 
tanks by an electrically-driven planger pump. These tanks 
are shown just below the crane girder level in figs. 1 and 2. 
From the tanks, which are provided with an electrical tell- 
tale, the oil gravitates to the bearings, giving a constant 


pressure of 5 Ib. even when the machine is stationary. 


A Worthington steam oil pump is used as a stand-by. 

The 2.000-Kw. Parsons turbines (fig. 6) are of the usual 
single cylinder construction, and offer no unusual features. 
These three machines, as well as the two small 1,000-Kw. 
sets, each have an individual oil pump for lubricating 
purposes, a small hand pump being used on starting up. 

Circulating water for condensing purposes is derived from 


an adjacent shaft, which is one of the wettest on the 


property. Three artificial cooling ponds have been con- 
stracted, a fourth reservoir being used as a settling dam. 
It was found that the settling-dam water was slightly acid, 
and it is treated by the addition of lime to nentralise this 
effect. The water passes from the settling dam into the 
first cooling pond through a motor-driven rotary pump. 

The cooling system consists of one enclosed tower (shown 
in fig. 3), one open tower, and one open spray pond, the 
two former being situated at the east end of the station, 
and the latter at the west end. In addition to the 
usual spray troughs, in both the open and closed cooling 
towers, quantities of brushwood are placed in position below 
the troughs, which have the effect of disintegrating the 
falling water into spray, and adding to the cooling pro- 
perties of the towers. 

The condensers are all of the surface type; and all, 
except the Westinghouse condenser, are fitted with the 
Parsons vacuum augmentor. 

The air pumps of the 1,000-Kw. and 2, 000-Kw. sets are 
of the Parsons triple compound type. In the 1,000-Kw. 
sets the air pumps and circulators are driven by one 60-H.P. 
induction motor, the circulators direct and the air pump 
through gearing. The pumps for the 2,000-Kw. sets are 
driven separately, the air pumps by a 13-H.P. motor and the 
circulating pumps by 70-H. P. motors. 

The Parsons 6,000-Kw. sets each have an Edwards air 
pump and a Worthington circulating pump, the former 
driven by 20-H.P. Westinghouse motors and the latter by 
200-H. p. Westinghouse motors (fig. 7). 

The effective head that the circulators work against is 
40 ft., the condenser discharge being led underground some 
distance from the generator house, in both directions, where 
it is raised to launders, leading to the towers, which may be 
operated in parallel, or singly, as may be desired. 

The Edwards air pumps of the 6,000-Kw. sets originally 
were equipped with a lift pump for handling the condensate, 
but, as mentioned previously, this is not utilised, the water 
gravitating into a hot-well, whence it is pumped by rotary 
pumps to the hot-feed tanks. Incidentally, it may be 
remarked that as this plant is somewhere about 6,000 ft. 
above sea level, the apparent vacua are affected accordingly 
(average barometer 24°5 in.). 


(To be continued.) 


NOTES. 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CoRrPs.— Headquarters, Marconi House, Strand, 
London, W. C. Company Orders by Lieut.-Colonel O. B. Olay, 
V.D., Commandant, for week ending July 24th, 1915 :— 


Monpays.—6.30 and 7.30. No. 1 Platoon, Technical Instruction 
and Squad Drill. No. 3 Squad, Squad Drill without arms. 
No. 4 Squad, Squad Drill with arma. | 

WEDNESDAY.—6,30 and 7.30. Platoon and Company Drill. 

FRIDAY.—6.30 and 7.30. No. 1 Platoon, Technical Instruction and 
Squad Drill. No. 3 Squad, Squad Drill with arme. No. 4 
Squad, Squad Drill without arms. Orderly Sergeant, 
Corbett, R. W. T. Reornit Orderlies, Squad 3, Spiers, S. V.; 
Squad 4, Foxton, J. ; 


Munition Work.—Owing to shortage of material, it has been 
impossible to arrange work for Saturday, July 17th. 

Camp at Thames Ditton.— The Architects will welcome any 
member of the E.I.V.T.C. who wishes to spend the week-end in 
camp. Names must be given to the undersigned by Wednesday 
morning, and members going to camp must take with them 
A, knife, fork, spoon, cup and soup-plate; expenses about 

s. 6d, 

Punctuality on Parade.—Owing to the amount of time lost on 
falling-in on parade, members are reminded that drills commence 
at 6.30 and 7.30, and every man must be in position when the 
fall-in is sounded. Any member who is not present when his name 
is called will not count a drill for the hour for which he is late. 


E. G. FLEMING, 
Company Commander and Acting Adjutant. 


3RD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).— Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thureday, July 15th, 1915 :— Week-end Parades.— 
Saturday : Afternoon operations. The Battalion will parade at 
Baker Street Station at 2.30 p.m., and proceed as follows :—The 
right-half Battalion will detrain at Harrow, the left-half Bat- 
talion will detrain at Preston Road. Both forces will be told off 
into small Patrols under the command of N.C.0O.’s, Officers will 
act as umpires, The Preston Road Force will watch the approaches 
from Harrow, working along the cross roads of East Lane and 
Preston Lane; from the latter point, northwards along the 
Preston Lane to Preston and the N.E (north-east) along the lane 
leading to the road from Kenton to Kingsbury Green. They are 
not to go west of this line. The Harrow Force will reconnoitre 
towards Forty Farm, Uxendon Farm, Preston and Kingsbury 
Green, and will endeavour to break through the opposing line of 
Patrols on the Preston Lane line, and reach Camp. 

Bou ns. North. Road from Harrow to Kingebury Green via 
Kenton. St. — East Lane to Forty Farm, and Camp. 

Sunday.—6 a.m.—Reveille; 7 a.m., Sergeant-Major's Parade 
under the supervision of Mr. F. H. Stevens; 10 a.m., Church 
Parade; 10.20 a. m., Company and Platoon Drill: 2.30 p.m., Bat- 


‘talion Parade. 


ADVANCE PARTY.—It is proposed to send an Advance Party of 
one officer and 25 men to Ongar to get the Camp ready for the 
Corps. N. O. O.'s and men desirous of volunteering for this duty, 
are requested to send in their names to their Company Com- 
manders, who will forward them to Headquarters as soon as 


possible. 
A. G. JOINER, Captain and Adjutant. 


Batteries for Egypt.—We have received a letter from 
a correspondent in Egypt in which he asks us to draw the atten- 
tion of British storage battery makers to the excellent opening that 
exists there now for their manufactures, the business having been 
previously almost entirely in the hands of Germans. The writer 
says that any company choosing to start such a business should have 
an efficient inspector living in the country, preferably in Cairo, 
and he would have to know some other language (preferably 
French) besides English. The German firms paid their representa- 
tive a good salary and commission. Our correspondent is willing 
to furnish farther information to any firm who cares to communi- 
cate with him throngh us. 


Foreign Trade.—TuHE June Ficures.—The following 
are the electrical and machinery figures given in the official 
returns for June :— 

IMPORTS. 


Electrical goods Month Ino. Sir Inc. 
and apparatus, of or months, or 
exoluding ma- June, dec. 1916. dec, 
chinery and un- 2 2 £ £ 
insulated wire 83.908 — 40,493 455,208 — 349,437 

Machinery wee 923.670 + 234,611 4,377,390 + 233,046 

EXPORTS. 

Electrical goods 
and apparatus, 
excluding ma- 
chinery and un- 
insulated wire 293,806 + 22,526 1,486,998 — 217,231 

Machinery . 1,856,202 1,212,180 9,800,741 — 9,668,814 
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Institution and Lecture Notes.— Physical Society 
of London. — At the meeting held on June 25th, a paper, entitled 
“Conduction of Electricity Through Metals,“ was read by the 
president, Sir J. J. Thomson. The discovery by Kamerlingh 


Onnes, that at the temperature of liquid helium some metals can 


exist in a state in which their specific resistance is less than one 
hundred thousand millionth part of that at 0° C., appears to neces- 
sitate the abandonment of the ordinary theory of metallic con- 
duction, as the experimental conditions prohibit the explanation 
of the phenomenon by an abnormal increase either in the number 
or mean free path of the free electrons, The effects observed by 
Kamerlingh Onnes may, however, be accounted for by a theory of 
metallic conduction previously given by the author in The Cor- 
purcular Theory of Matter, and explained in the paper. 

A paper On an Unbroken Alternating Current for Cable Tele- 
graphy ` was read by Lieut.-Col. G. O. Squier, Ph.D. The paper 
proposed a new angle of view in the method of transmission of 
signals in the submarine telegraph cable, and described some 
apparatus for operating on the general principles involved. An 
ocean cable was considered as a power line, and starting with the 
standard form of circuit which would be used in case it were 
required to operate an electric motor through un ocean cable, 
experiments were described to determine the minimum possible 
variations required in such a circuit to permit the alternating cur- 
rent received to be interpreted in dots, dashes and spaces of the 


present alphabet. The uninterrupted alternating current used in 


transmission was operated on synchronously by the ordinary trans- 
mitting tape, so as to alter the impedance of the transmitting 
circuit at the instants when the current wae naturally zero. Dots, 
dashes and spaces were each sent by semi-waves of either sign, but 
of different amplitudes. The alternating current received might 
be read directly from the record made by a siphon recorder, or this 
current might be employed to operate a siphon Moree printer, by 
means of an adao tation of Muirhead's gold-wire relay, or a 
Heurtley magnifier and a local wire relay. A special form of 
cable dynamo to operate at frequencies from 4 to 10 was used in the 
experiments described. The fundamental principle was developed 
of never metallically breaking the transmitter circuit, which 
permitted of greater accuracy in balancing the duplex bridge. 


The Council has decided to sanction and adopt the letters 


F.P.8.L. as the official indication of Fellowship of the Society. 
The Council has appointed a Committee to consider any scientific 
suggestions or inventions which Fellows of the Society may care to 
bring before it in connection with the war. 

Illuminating Engineering Society (U.S.A.).—At a recent 
meeting Dr. C. P. Steinmetz was elected president of the Society. 

Royal Institution of Great Britain.—The following resolu- 
tions were unanimously paseed at a recent meeting of the members of 
the Royal Institution :—(1) That the Royal Institution isdesirous, as 
it always has been, of rendering to His Majesty's Government in 
relation to the war every assistance which lies within its objects 
as defined and governed by the Charter and Act of Par- 
liament governing the Royal Institution, and by the convey- 
ance and deed of trust of the Davy Faraday Research Laboratory. 
(2) That with a view to giving effect to this desire lettera be 
addressed to the First Lord of the Admiralty, the Minister for 
War, the Minister of Munitions, and the Chairman of the 
Inventions Board of the Admiralty, requesting them to communi- 
cate with the managers, in case there is any field of research in 
relation to or connected with chemical and physical science, or 
either of them, to which the professors, assistants, and staff of the 
Royal Institution, or of the Laboratory, can usefully direct their 
attention, with a view to giving assistance to His Majesty's 
Government in the conduct of the war, or in case they desire that 
any-members of their respective staffs shall be admitted to work 
in the Laboratory in the prosecution of any euch research. 


Patents and Alien Enemies.—Applications have been 
made to the Board of Trade for the avoidance or suspension of 
the following patents :—Nos. 8,487/06 and 30,101/10, granted to 
Rogler and Hoerbiger, by the Lilleshall Co., Ltd.. Messrs. John 
Musgrave & Sons (1913), Ltd., and Messre. Belliss & Morcom, Ltd. 


Standardisation of B.A. Screws. — The standardisa- 


tion of B. A. screws, taps and dies, and gauges has been before the 
Small Screws Sub-Committee of the Engineering Standards Com- 
mittee for some time; on account mainly of the difficulty of 
finding satisfactory methods for the standardisation of the smell 
sorews and gauges, no definite decisions have been formed, but 
certain provisional conclusions have been reached which have 
enabled the National Physical Laboratory to issue a tentative list 
of dimensions whicb, there is reason to believe, may at the present 
juncture be of service to persons using the screws and assist in 
obtaining interchangeable work, The scheme is embodied in a 
number of tables intended to secure a fairly easy fit; for some 
purposes it might be necessary to reduce somewhat the limits 
given. and the tables are accompanied by notes regarding the per- 
miseible variations. The question of gauging has also been con- 
sidered, and tables for the tizes of gauges are given. Particulars 
can be«btained from the National Physical Laboratory, Tedding- 
ton, which is prepared in the interim to certify screws, \c., which 
fall within the prescribed limits as B.A. screws, taps or gauges. 


Appointments Vacan{.—T wo switchboard attendants, 
for the Cleckheaton D.C. electricity worke. See our advertisement 
pages to-day. — 


Inquiries.— Makers of a machine for compressing the 
graphite-manganese oylinders for dry cells are asked for. 


* 


Electrical Contractors’ Association of Scotland.— 
At the annual meeting of the Glasgow Branch of the Association 
on Thursday last week, the chairman said that during the year 
there had been a net increase of seven members to the Branch. 

Over a year ago the Committee received a deputation from the 
Electricity Committee of the Corporation, which was instructed to 
see what arrangements could be come to in order to have a first- 
class electrical showroom for Glargow. The deputation wished 
first of all to give the E.C.A. the opportunity of opening and 
carrying on this showroom, but the Committee did not consider a 
showroom either a necessity ora profitable thing for either party to 
run. The representatives of the Corporation stated, however, that a 
showroom must be opened, and after many meetings it was arranged 
that the showroom should be opened and run by the Corporation. — 

The principal points arranged were :—The showroom should 
exist primarily for exhibition of electrical appliances; if a sale 
was made it would be at the usual trade retail selling price; all 
work resulting from inquiries at the showroom would be done 
direct by a contractor, and there would be no hiring. The agree: 
ment was for a first period of five years. l 

He had seen it etated that the conditions agreed to were less 
favourable to the Association than the I.M.E.A. Bill proposed. He 
thought any contractor reading the two sets of proposals would 
have no difficulty in seeing that in their case they were 
from rate-aided cutting with ite attendant inferior workmanship, 
whereas in the I.M.E.A. proposals their trade would have been cut 
away from them to be run at a loss by a municipal Kaiser.” 
Another thing was that they knew Mr. Lackie and what he 
intended to do with the showroom. 2 

Some time ago the wrights and masons had a difference of 
opinion with the arohitecte and measurers regarding conditions 
and form of contract, and Sir G. Askwith was asked to arbitrate 
on the questions raised. The Association's representatives had 
attended a number of meetings regarding thie. Up till now a 
measurers’ schedule had been a schedule of rates. The new pro- 
posal was that they should have a contract total price accepted, 
not a schedule of rates, and any alterations beyond a small margin 
to be a mutual arrangement between architect and contractor. 
A complete tet of conditions and rules of contract was being 
arranged, and later a model form of schedule would be drawn up 
for use by the measurers. 

The Association had had proposals for agreements between the 
E. C. A. of Scotland and the Dynamo and Motor Manufacturers and 
also the Tungsten Lamp Association. They were not satisfied in 
either case with the inducements offered to them. 

The Committee had now started to consider the question of rules 
for apprentices, and a draft set of rules had been drawn up. 

They had given the men an extra ld. per hour war bonus under 
their agreement with the engineers and shipbuilders. A slight 
alteration had been made in the rules for workmen, in a friendly 
spirit on both sides. 

The Association, as a whole, was now on a firm basis both as 
regarded membership and finanoe, 


Australian Railways.—The Sydney Daily Telegraph 
states that the Minister for Railways has in preparation an amend- 
ment of the Railways Act. This, in addition to giving the 
Government power to initiate a policy in regard to railway matters, 
also provides for the appointment of five Railway Commissioners. 
The railway administration will be divided into four departments 
electrical, locomotive, existing lines, and traffic. In charge of 
each will be a sectional commissioner, while the fifth will act as 
chief, supervising the work of his colleagues, 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of tha 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.— MR. B. J. COCHBANE, 
assistant electrical engineer to the Sydney, N. S. W., City Council, 
has, according to Zenders, been appointed general manager and 
chief engineer to the City Electric Light Co., of Brisbane. Mr. 
Cochrane will take up his new duties in August. - 


Mg. SEABROOK, the general manager of the Mary lebone 
electricity undertaking, has been asked to act as chairman of an 
operating Sab-Committee of the Metropolitan Munitions Com- 
mittee, and also to act as district supervisor of various works. 


The Gillingham (Kent) T.C. has granted Mr. G. SAMPSON, 
assistant meter reader at the electricity works, permission to join 
the Forces for the period of the war. Similar permission has also 
been given to Mr. P. LIN EN, of the electricity works staff. pu 

‘The Dartford C. D.C. has increased the salary of MB. R. Jones, 
assistant electrical engineer, from £150 to £140 per annum. The 
Committee recommended three yearly incrementa of £10 each, 
but the question of future increments has been deferred pending the 
receipt of a report on the wages of employés in the department. 

With reference to..the third item appearing in this section last. 
week, we regret to learn that the information there given was not 
quite accurate. The announcement should read as follow: 
MA F. WHITEHEAD, charge. engineer on the gas plant at the 
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Accrington Corporation electricity works, has resigned, and Mn. A. 
GowakpD, shift engineer, has been appointed to fill the vacancy. 
Mr. Goward was appointed shift engineer in November, 1912. 

Mn. W. B. CHILD, assistant electrioal engineer to the Leek 
U. D. O., has resigned, having obtained another appointment. 


MR. W. E. LI Or D. secretary and manager of the municipal 


electricity works at Bacup, has resigned. 

- Among the members of the Hammersmith B.C. electricity 
department staff who have taken up duties under the Crown since 
the commencement of hostilities are the following from the 
official staff:—A. T. GORDON SMITH, sergeant-major, Hon. 
Artillery Company; T. H. MEacook, sergeant, 13th County of 
London Regiment; H. R. Warts, private, Hon, Artillery Company; 
J. E. Pearce, sergeant, London Electrical Engineers; W. J. 
WHYMAN, private, 13th County of London Regiment; P. C. G. 
Sur. private, 4th Grenadier Guards. 

Mr. C. H. THORPE, engineer-in-charge of the Hammersmith 
B.C. electricity works, has resigned his appointment. 

Mr. W. E. CLARET, the works superintendent of the Maidenhead 
Corporation electricity works and late chief assistant engineer of 
the Smithfield Markets Eleotric Supply Co., Ltd., has been appointed 
aate 5 to the Hale End works of the British Xylonite 
Co., Ltd. i 

SAPPER A. DUNCAN, who has been employed in the Harrogate 
Corporation electricity department for 14 years, latterly in charge 
of the meter and test-room department, is now serving in the 
London Electrical Engineers unit. ; 

At a meeting of the Farnworth Council on July 6th, the chair- 
man of the Electricity Committee reported that the eleotrical 
engineer, MR. A. J. HOTOHINSON, had an opportunity of accepting 
a commission with the Royal Engineers, and was wishful to do so, 
The Council gave full consideration to the matter, and, in view of 
the depleted staff, it was resolved to request Mr. Hatchinson “ to 


* 


continue his duties here, as he is serving his country in a useful 


capacity in the performance of his present duties.” 


Tramway Officials —The Wolverhampton T. C. has 
deen asked to grant an honorarium of £50 to MR. C.OWEN SILVERS 
(the deputy tramway manager), in recognition of the extra services 
rendered by him in connection with the laying of the double track 
in Bilston Road. and also for the increased responsibility which 
bas fallen upon him consequent upon the absence of the tramway 
manager (Mr. W. A. Luntley) through illness. 

The Colchester T. C. has voted a gratuity of £25 to MR. R. C. 
BuLLoUGH, tramway manager, on account of greatly inoreased 
responsibility and work since the outbreak of war. | 


. General.—At the last meeting of the Technical Educa- 
ertion Sub-Committee of the Bradford City Conncil, it was reported 
that the External Examiner in Electrical Engineering was unable 
to act during the present year, and it was resolved that Mr. P. J. 
Pros, M. I. E E., be invited -to act in his place. 

The engineer engaged at the power station of the Bradford 
Technical College having obtained a commission in the Mechanical 
Transport Section of the Army Service Corps, has been granted the 
necessary leave of abrence, and MR. R. H. HARROP has been 
ap painted as acting station engineer. 

MR. A. G. ELLIS, A. C G. I., who for the past two years has been 
with Messrs. Brown, Boveri & Co., in Baden, Switzerland, and is 
now vice-ohtef of the transformer department, was married on 
June 7th to Miss E. H. Price, at St. Leonard’s Church, Hythe, 
From a letter which we have received from him. we learn that the war 
has exercised very little effect on things in Switzerland, although 
that country is ringed round with fighting nations; at the works 
they are quite busy.” a | 

The following announcements appear in the London Gazette :— 

Territorial Force— Royal Engineers: London Electrical Engi- 
neera.— THOMAS OLIFFORD MANN to be Second Lieutenant. 

Tyne Electrical Engineera,—NOKL GORDON HOLLEBONE to be 
Second Lientenant. DE — „ 

The staff of Mesars. Crompton & Co., Ltd., Chelmsford, have 
presented a case of cutlery to MR. FRANK HARVEY, on his mar- 
riage. Mr. Harvey has been with the firm for nearly 14 years. 

The marriage toek place at Fetteresso Church, on June 30th, of 
Me. Hcseet WM. Drury, electrician, of Torquay, and Miss 

McLennan, seoond daughter of Mr. Geo. McLennan, of 
Fetteresso, Stonehaven. 


The local .Munitions Committee. formed for Blackburn and 
District includes MR. P. P. WHEELWBIGHT, borough electrical 
engineer of Blackburn. we 

Mr. Spencer Hawes. M. I. E. E., has been appointed managing 
director of the Reading Electric Sapply Co., Ltd. Mr. E. Rowley 
Hill retired from the post of engineer and manager at the end of 
Jane last. wa 

MR. A. R. COURTENAY (late acting manager of the G. E. C. pub- 
lication department) was gazetted on May 20th Sub-Lieutenant in 
the Roval Naval Air Service, Armoured Car Aeroplane Support 
(Royal Naval Volunteer Reserve), and is now undergoing a course 


of gunnery. .. dg E 

Roll of Honour.—Private A. G. BELL, of the Ist 
Northants, who was meter reader at the Kettering U. D. C. elec- 
tricity works, hasbeen killed in action in Flanders. Private WX. 
Maox, of the Znd Northants; who was arc lamp trimmer at 
Kettering, has Iost his right arm and also had his jaw. fractured, 


while fighting in Flanders. Another member of the Kettering 
staff, Private G. MUNDEN, of the 2nd Dake of Cornwall's Light 
ee jointer’s mate, has been home suffering from frostbitten 
at | | 


Corporal JoHN WILSON, of the London Scottish, who has been 
killed in France through the bursting of a bomb he was in the act 
of throwing, was assistant secretary to Mesers. Balfour, Beatty and 
Co, Ltd., electrical engineers. 

Private GEO. VIVIAN ASH, of the 15th Lanor, Fusiliers, who was 
chief clerk in the Bury (Lancs.) Corporation tramways office, has 
been killed in action. . 

Sergeant HARVEY ANDREWS, 8th Lance. Fusiliers, who has been 
killed in action in the Dardanelles, was, until the outbreak of war, 
switchboard attendant at the Salford Electricity Works in 
Frederick Street. He had served four years in the Territorials, 
and was in his 20th year. 

Private GEORGE B. WILSON, of the 4th East Lancashire Regi- 
ment, an engine driver at Darwen electricity works, has been 
wounded. . | . 

Private L. EDWARDS, formerly employed by Messrs. C. Macintosh 
and Co., Ltd., Manchester, has been killed in action. i 

Sapper ARTHUR HAYDOCK OGDEN,. B. Sc. Tech., who has died 
from wounds received in the fighting at the Dardanelles, was 
26 years old, and was in the employ of the Lancashire Dynamo Co., 
at Trafford Park. He was educated at Sale High School, Rossall 
School, and the Manchester University. ee 

Private J. ORRELL, 18, an employé at the Westinghouse Works 
Trafford Park, has been killed in action. 

A member of the staff of the Ilford Urban District Council's 
electricity department (he was engaged in the inquiry office) has 
been granted the D.C.M. whilst on active service in France. We 
refer to 2,159 F. J. Burke, Signal Section B Company, 
6th Battalion London Regiment, 47th division. The circumstances 
are related as follows, in a letter from Rifleman A, Homewood, 
dated July 10th :— ä 1 


Our brigade took part in a recent big battle in which it suffered heavy 
losses, and during a heavy bombardment by the Germans our communication 
wires got broken. Two men-Rifiemen Layton and R fleman Lambert —set 
out to mend these wires, but. sad to say, they never retnrned. The bombard- 
ment was growing more severe when Rifleman Burke, of the Hignallers, 
wolunteered to run a wire from the flring line to headquarters. This seemed 
almost certein death, as the road which he was to take was nothing more than 
a death trap. The road (Willow Road) was being heavily shelled when he 
set cut, but somehow he managed to get the wire through this hell of fire.“ 
for which he has just been awarded a well-deserved D.C. M. se 


In a letter dated J uly 7th, Rifleman BURKE gives, in reply to a 
request, the following fuller partioulars :— 


We were at a place on the line—I’m afraid I cannot mention the name: but 
they were not trenches, the front line was composed of a breastwork of sand - 
begs, which we had to spproach across open country up a road, part of the 
way. There was a village about halfway between he&uquarters and the firing 
line, and I was responsible for the upkeep of the telephone lines. I had two 
linesmen at the village and one in the breastwork. We had a station at the 
village and two in the front line. About 6 o'clock on Whit Saturday morning 
they started shel ing headquarters and gradually worked their way up to the 
village. About 6 30 our S:goal Sergeant came to me and said all communica- 
tions were br: ken between the village and the front line, although we had 
double wires the whole way. He said the two men had gone ous from the 
village, but he was anxious bo get communication, so asked me to go up and 
see about it. I went up the line and when I gt to the village I 
had to take cover for over two hours bsfore I could cross a road 
to the signal ‘station. I got across at last and found they had not 
yet got into commanioation, and the other two fellows had not 
returned. I started out t> follow the wires. which ran one on each side of 
a road up to the breastwork, but they were shelling the road so heavily that it 
was impossible to g> near it, so I went back to she station, and they said the 
only thing to be done was to run a new wire, go a lance-corporal and myself 
took out a reel of wire and ran like the devil across the open country on the 
left of the road. We had to drop Hat several times when shells dropped much 
too close to be pleasant; we had to stop for a breather half way in an old 
trench. We eventually got to she signalling dugout and connected up, thus 
getting into communication; then we had to ruo all the way back. Nearly 
all the men we saw were wounded, and the sights we saw that day were 
enough to make onc sick of war for ever. The distance we ran the wire was 
about 600 yards. Luckily, the wire lasted through the bombardment, which 
did not cease until after 3 o'clock that afternoon. We got a chance a few days 
afterwards to put the original wires in working order. . I might say the 
two fellows who went out to mend the wire did not return, but we found them 
the following day; they had been killed by a shell. 


4 


Second-Lieutenant THEODORE E. WILLIAMS, who for some six 

years was on the staff of the Hendon Electric Supply Co., Ltd., at 
Golder’s Green, has fallen whilst fighting in Belgium. He was 
killed at Ypres on the Ist inst. He received his commission in the 
Ist Somerset Light Infantry only a few weeks ago. He was 
originally attached to the Artiste’ Rifles. 
The Marylebone electricity department has received information 
that the following members of its staff are wounded :—GREGORY, 
W., 1st East Surrey Regiment: H1icains, W., 3rd Middlesex Regi- 
ment; GAMBLE, A., lst King's Royal Rifles; WARD, C., let London 
Regiment. Snow, A. J., 13 th London Regiment, is a prisoner of 
war in Germany; and GILL, G., 10th Middlesex Regiment, has 
been discharged, medically unfit from accident, 

Lieut. W. J. O BUDD, 2nd South Wales Borderers, who was killed 
at the Dardanelles on June 28th, was chief clerk in the Shanghai 
municipal electricity department from 190 onwards. He received 
his commission in Shanghai in December last. He went from 
England to the Dardanelles on June 10th. He was 39 years 
of age. 

-Sub-Lieut. J. A. E. TREMAYNE, R.N.V.R., who was killed at the 
Dardanelles on June 19th, served his apprenticeship at Messrs 
W. H. Allen's works at Bedford. S ; 


— * 


Obituary.— Mn. E. R. CALLENDER.—The death occurred 
at Warren Cottage, near Dawlish (Devon), on Sunday, of Mr. 
Ernest R. Callender, who was an electrical engineer on the Man- 
chester Ship Canal. 1 e a EO 
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NEW COMPANIES REGISTERED. 


F. Husband, Ltd. (140,919).—This company was regis- 
tered on July 8th, with a capital of £71,000 in 10s. shares (1, 7 per cent. 
pref.), to acquire the business connection of an electrical enginecr belonging 
to F. Husband, and the benefit of his British patent rights in connection 
therewith, The subscribers (with one pref. share each) are: S. E. Pinney, 13, 
Thorpe Road, Amhurst Park, N., clerk; J. A. Fraser, Rutland House, South- 
end Road, Beckenham, Kent, solicitor; M. Lawrence, 2, Eastfields Road, 
Acton, W., clerk. Private company. The number of directors is not to be 
less than two or more than three; the first are F. Husband and J. A. Fraser. 
Remuneration £105 per annum divided between chem. Registered office: 
Craven House, Kingsway, W. C. 


J. Farr and Co., Ltd. (140,905).—This company was regis- 
tered on July 7th with a capital of £1,500 in £1 shares, to adopt an agree- 
ment with J. Farr, trading as J. Farr & Co., for the purchase of the business 
of an electrical engineer and dealer in electrical goods of all kinds carried on 
be him at Upper Parliament Street, Nottingham, The subscribers (with one 
share each) are: Mrs. M. A. Farr, Carisbrooke Drive, Nottingham; P. J. 


Smith. St. Peter's Chambers. Nottingham, solicitor. Private company. The - 


number of directors is not to be less than two or more than five; the first 
me J. Fare (governing director, subject to holding 1,000 shares) and Mrs. 


M. . Farr (both permanent). Remuneration of J. Farr as governing: director 


1.250 per annum; of other directors as fixed by the company, Solicitor: P. J. 
Smith, St. Peter's Chambers, Nottingham, Secretary: H. Onion, 81, Beech 
Avenue, Nottingham. 


Birmingham Central Supply Co., Ltd. (140,884).—This 
company was registered on July 6th, with a capital of £2.000 in 61 shares. 
to take over the business carried on by W. Parsons and Mrs. R. E. Parsons 
at Ba, Tilton Road, Small Heath, Birmingham, Warwick, as the Central 
Supply Co, and to carry on at Birmingham and/or elsewhere the business 
of engineers, manufacturers of and dealers in electrical apparatus, equipment, 
machinery and appliances, and gas and electric fittings, hardware, and 
machinery of all kinds, magnetic, telegraphic, telephonic, chemical, scientific, 
and other appliances and apparatus, implements, goods, wares, and products, 
refiners of and dealers in illuminating, lubricating, fuel and other oils, etc. 
The subseribers (with one share each) are: W. Parsons, Oriel, Warwick Road, 
Olton, Birmingham, merchant; Mrs. R. E. Parsons, Oriel, Warwick Road, 
Olten, Birmingham, Private company. The number of directors is not to 
he more than five. W. Parsons is sole permanent director and chairman. 
Solicitor: G. Williams, Bank Buildings, Cradley Heath, Staffs. 


Wholesale Electrical Co., Ltd. (140,845).—This company 
was registered on July Ist, with a capital of £2,000 in £1 shares (1.000 
pref.), to take over the business of manufacturers of and dealers in electrical 
supplies carried on at 54 & 56, Oxford Street, W., as the Wholesale Electrical 
Co., and to adopt an agreement with T. W. Greaves. The subscribers (with 
one share each) are: T. W. Greaves. 54-56. Oxford Street, W., electrical engi- 
neer; F. W. Evans, 140. Copleston Road, East Dulwich, S. E., electrical sales 
manager. Private company. The first directors (to number not less than 
two or more than three) are T. W. Greaves and F. W. Evans (both perma- 
rent). E. H. Bevnes may retain office as secretary while holding 200 shares. 
Qualification, 4,200. Remuneration, i per annum. Solicitors: Crawford, Ely 
and Co., 45, Great Marlborough Street, W. 


OFFICIAL RETURNS OF ELECTRICAL 
- COMPANIES. 


Altrincham Electric Supply, Ltd. (40,795).—Issue, on July 


Sth, 1915. of £1,800 debentures, part of a series of which particulars have 


already been filed. 

New System Private Telephone Co., Ltd. (73,732).— 
Capital, £10,000 in 41 shares. Return dated June 15th, 1915. All shares 
8 up; £8,000 paid; 2,000 considered as paid. Mortgages and charges: 
dil. 

Standard Electric Co., Ltd. (68.643). — Capital. £10,000 in 
l shares (5.000 pref.). Return dated Mav 26th, 1915. 3.077 pref. and 
5.00 ord. shares taken up: Cl per share called up on 4,177 ord. and 10s. 
per share on 400 pref.; £4.377 paid: £3,700 considered as paid, being £1 per 
share on 823 ord. and 2,677 pref., and 10s. per share on 400 pref. shares. 
Mortgages and charges: 3, 500. 


Phillips Commutator Grinder Co., Ltd. (94,544) .—Capital, 
2.000 in £1 shares. Return dated June 2rd, 1914 (filed April 8th, 1915). 
5. 452 shares taken up: £1 per share called up on 3.602; £3,603 38. paid 
(including £1 3s. paid on 105 shares forfeited); £1,850 considered as paid 
on 1,850 shares. Mortgages and charges: C550. 


CITY NOTES. 


Electric Light and Power Supply Corporation 
(Sydney). | 


THE report for the half-year ended April 30th shows further 
expansion in business and increased profit. It is difficult to 
make any fair comparison of the accounts. as the dates of 
closing them have been altered, but the directors give the 
following statement :— 


Half-year to Half-vear to 

June, 1914. April, 1915. 
Consumers 2.03 2.911 
Revenue LUSIT an 21.448 
Expenses 8.318 9.149 
Net proſiti . an 9.600 12.299 
Brought forward . Re 3 wei 2.660 ͥ 000 3.158 
Available L 12.289 £15,457 


After deducting debenture interest, dividends at 7 per cent. 
per annum were paid on the share capital, and appropnations 
were made for depreciation and other purposes. The £15,457 
above is absorbed by debenture interest, 3.73; dividend, 
£4,409: reserve for depreciation of assets, 45. 300; and deben- 
tures flotation expenses, £702; leaving £1,578 to be carried 
forward. The share capital is £125,980, and debentures 
£100,300. In June last year the share capital was £51,2S0, 
and debentures £175.000. The second debentures are in pro- 
cess of conversion into shares. The registered office is to be 
altered to Margaret Street, Rozelle. 


M General Electric Co., Ltd. 


THE annual meeting was held on Friday last at the Cannon 
Street Hotel, E.C. Mr. H. Hirst said that every abnormal 
movement noticeable in the country since the outbreak of 
the war had recorded its imprint on the company, and a 
summary of their experiences, arranged chronologically, might 
be of interest. On August 3rd, Bank Holiday—on the eve of 
the war—the Government desired prompt execution of emer- 
gency orders, and for this the immediate return of the staff 
to certain works was essential. It was a matter of pride to 
them, and also reflected great credit on their workpeople, that 
in spite of its being holiday week, over 99 per cent. turned 
up to give them the best of their work. The few days of 
financial unsettlement which followed the outbreak of hostili- 
ties did not seem to materially affect the electrical industry; 
whilst the month of August, which with them was generally 
the quietest month of the year, became one of the busiest. 
It appeared that factors and the trade, fearing a shortage of 
supplies, decided to fill up their stocks and, consequently, 
indulged in over-buying. The reduction of their stock as 
compared with last year, was largely due to this policy on the 
part of the trade, and owing to their reduction of output in 
consequence of the shrinkage of labour, and lack of raw 
material, they had not as yet been able to sufficiently re- 
plenish it. Their considérable export business was partially 
checked owing to difficulties of freight and insurance, and also 
by their desire to safeguard the supplies for the home market. 
Early in September they suffered severely by well- meant, but 
illconcefred, Press attacks on the Osram Lamp Works, Ltd., 
with which they were so intimately associated, owing to the 
prevalence in that company of German capital. The Press 
did not then sufficiently distinguish between German-owned 
trading concerns and factories established in this country 
which were useful and essential to national purposes. The 
importance of the Hammersmith works, not only to tbem 
but also to the Government and the country, was very great, 
and it was, therefore, exceedingly gratifying to him to 
announce that a way had been found, with the knowledge of 
the Treasury and the Public Trustee, which would give the 
future control of these works, he trusted for ever, into British 
hands. By the end of September or the beginning of October 
they felt the first effects of the depletion of their staff and 
workpeople. A great many of their employés enlisted on the 
declaration of war, and it required no recruiting officers at 
their works to encourage young men to join the Colours; 
about 1,000 of them were now serving with His Majesty’s 
Forces. On the declaration of war three of the sons of the 
late Chairman, Mr. G. Byng, enlisted. One of them—Mr. 
Harry Byng—a man trained as an engineer, winning honours 
at Harrow, Faraday House, and Harvard University, he was 
sorry to say had since fallen in action in Flanders whilst 
leading his platoon to attack. Of their men, 11 had already 
laid down their lives, 50 were invalided, wounded, or missing. 
Thirty-one had obtained commissions, amongst whom were 
Mr. Leonard Byng, a director of the company, and also his 
(tbe Chairman’s) only son. They all readily volunteered to 
leave the works they loved in order to offer their all to that 
5 cause which had absorbed our thoughts unceasingly 
or eleven months, and he feared would occupy them for ae 
many months to come, or even longer. They had arranged 
to keep open all the positions of those who had enlisted, and 
to pay 50 per cent. of the salary to the dependents of all 
married men, to make special allowances to a certain number 
of unmarried men who had relatives dependent upon them. 
and to set aside 10 per cent. of the salary of all unmarned men. 
other than above, so that they might have some cash reserve 
on their return to civil life. It was not until the end of 
October that they realised what great quantities of their 
cormal productions were required for war purposes. 
Tt was a matter of great satisfaction to the board 
that their determination to maintain single-handed certain 
industries for patriotic reasons had at last been rewarded by 
the knowledge that they had proved not only of indispensable 
service, but of vital importance to the welfare of the country. 
The time was not yet opportune to make a statement of 
recent developments referring to this subject, but whenever 
that moment arrived if would be a fine page in the history of 
their company and a lesson, he trusted, to the country at 
large. The company was, fortunately, in so strong a position, 
that should there be in the immediate future, owing to excep- 
tional circumstances, a reduction of profits, they would quickly 
be able to make good, after victory had heen achieved. when 
those markets which were now being starved called for re- 
plenishments from British works, In order to cope effici- 
ently with the increased work created by the growth of the 
business, it had been found necessary to add to the number of 
the directors. They had selected from among the staff Mr. 
James Young Fletcher. who had been with the company for 
over twenty years, and had graduated from the ranks to the 
position of branch manager. and subsequently manager of the 
Osram lamp business: Mr. Sidney D. White, who had grown 
up with the company since its inception. and who was in 
charge of all the Government work carried on by the com- 
pany; and Mr. George Maurice, who was head of their fix- 
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ture business, also a servant of the company of over twenty 
years’ standing, and fully conversant with their intricate and 
detailed business. They would be asked to confirm the 
election of Mr. Fletcher and White, but he was sorry to say 
it would not be possible to confirm that of Mr. Maurice. 
At bis own suggestion, he decided on a trip to America in the 
month of March in order to open up business connections, 
principally for the purchase of raw materials which were 
unobtainable elsewhere. He was most successful, but, unfor- 
tunately, fell a victim to the murderous Lusitania crime. 
His loss would be deeply felt by them all, and the blank 
caused in their organisation would be very difficult to fill. 
With regard to the accounts, although the year showed a 
progress in profits, the absorption of some £22,000 extra for 
dividends owing to ‘the increase of capital, had somewhat 
affected certain other items in the appropriation. The Pirelli- 
General Cable Works were n and had started manu- 
facturing for certain Government contracts, but owing to 
conditions of labour it might be quite some time before those 
works could be considered as being in full swing. Their 
Kingsway building was conceived to increase the efficiency of 
their administration, as well as to give greater comfort and 
better service to their customers. It seemed to them wrong 
at this Juncture to pursue any scheme which did not add to 
national production or efficiency, and for this reason they 
had suspended building operations for the moment, and, 
as the removal, in consequence, would be deferred, they had 
only placed a very small sum this year to the account for 
provision for removal. The state of their finances had en- 
abled them to invest £100,000 in the first War Loan, and 
shareholders might be interested to learn that they had since 
converted that into new War Loan, and had, in addition, 
applied for a further £100,000 of the latter, making up their 
total holding to £200,000. They were justified in hoping that 
they would be able to hold, the bulk of this stock for a number 
of years: some £40,000 or £50,000, however, would eventually 
be absorbed by their allied ente pe and by management, 
staff and workpeople, to whom they. had given special facili- 
ties for gradual acquisition. 

Mr. E. G. Byxd seconded the motion, which was carried 
unanimously. | i 

The dividend resolution was passed, and the retiring direc- 
tors were re-elected. A vote of thanks and appreciation was 
accorded to the board and staff. 


Mareoni International Marine Communication 
Co., Ltd. 


Mr. Goprrey Isaacs (managing director), presiding at the 
auLual meeting, held at the Hotel Metropole on July 7th, 
expressed regret that Mr. Marconi was unable to be present 
owing to his having joined the engineering staff of the 
Italian Army to superintend the organisation of its 
wireless communicatién. With regard to the balance 
sheet, on the debit side the debentures were reduced from 
6,250 to 6,094, representing £121,880 instead of £125,000. The 
amount appearing to creditors was some eight to nine thou- 
sand pounds in excess of the figure of the preceding year, 
accounted for merely by the normal increase of business. On 
the credit side the plant, apparatus, furniture, and stores 
showed an increase of between £39,000 and £40,000, due to 
the additional number of telegraph stations installed on board 
ships during the year, after making the customary substantial 
allowance for depreciation upon all installations fitted in pre- 
tious years. The debtor balance showed an increase of some 
413.000 to £14,000 consistently with the growth of the busi- 
ness. In consequence of the bigger business, expenses and 
salaries showed an increase, but these figures had not in- 
creased in the same ratio as the increase of business. Whilst 
each new installation entailed additional salaries to operators, 
the establishment costs of the complete world-wide organisa- 
tion increased but slightly. The revenue showed an increase 
af between 428.000 and £29,000. In consequence of the out- 
break of war, the receipts from ships’ telegrams and news 
services during the last five months of the year suffered very 
materially. In the circumstances, and bearing in mind that 
theirs was not the nature of business which derived any 
advantape in consequence of the war, the result of the year's 
operations Was the more satisfactory. It showed a continuous 
development vear by year of a sound and growing organisa- 
ten. The net profit for the year of £55,668, after deducting 
428,000 for depreciation and debenture interest, was highly 
satisfactory. Some Joss had been sustained in consequence of 
the destruction of ships by enemy submarines, and, having 
regard to the fact that this method of warfare continued, the 
directors had thought it desirable to place 4 10.000 to a special 
reserve account to provide for any eventualities, as being the 
prudent course, although they contemplated that compensa- 
tion would be received. Ao amount of £20,747 was recom- 
uxnded to be carried forward in order that the company 
stould have at its disposal arnple cash resources. Every week 
they were adding new installations entailing additional capital 
expenditure. but adding steadily to the growth of their 
revenue. The CHAIRMAN referred with regret to the deaths 
of General Albert Thys, of Brussels, and Major Samuel Flood 
Page, both of whom were associated with the company from 
lta very earliest dave. They took a considerable part in the 
great struggle which the company had for its existence. It 


was hard to appreciate to-day that an invention of this great 
value and an organisation of such immense utility should have 
required many years of very hard work and persistent canvass- 
ing before justifying its existence. They were glad that their 
late colleagues lived to see the great life-saving work of the 
company so amply demonstrated under successful commercial 
conditions. At no time before, perhaps, had the value of Mr. 
Marconi's invention and the utility of this company's organi- 
sation been more prominently emphasised than since the 
outbreak of war, and when peace once more obtained, an inter- 
esting chapter might be written of the part played by the 
2,000 Marconi stations fitted upon the vessels of the mercantile 
marine under the control and management of the Marconi 
companies. Their thanks were due to their manager, Mr. 
Bradfield, and the other members of the staff, who had so 
ably handled their business during very difficult times; and 
the greatest appreciation was due to their magnificent army 
of telegraph operators, who had unflinchingly carried out 
their duties upon board ship. As an instance, he would men- 
tion the operator of the Armenian, whose cabin was blown to 
pieces by shell fire, but who stood to his duty to the end, and. 
he was glad to say, was saved unhurt. Again, all would 
probably have read of the admirable conduct of the operators 
on the Lusitania, who never left their wireless cabin until the 
hurricane deck alone remained above water. These incidents 
were merely typical of many which had occurred in the mer- 
cantile marine. Upon the outbreak of war they called upon 
their operators for volunteers to serve as operators both in 
the Navy and the Army. and there were some 400 of their 
men now in those services. They regretted to have to record 
the death of five of them who went down with their ships or 
were killed in action. On more than one occasion the Admir- 
alty had expressed their satisfaction and their appreciation of 
the resource and courage displayed by their men. 
Capt. H. R. Sankey seconded the motion, and it was carried 
without discussion. N 
It was agreed, on the motion of Capt. Sangey, seconded by 
Mr. H. S. SAUNDERS, that the remuneration of the directors 
should be £2,000, subject to such further sum, if any, as 
might be determined at the next annual meeting of the com- 
any, and that in respect of the year 1914 an additional £1,000 
paid to the directors. 


— aaan aeae aa vaD 


Singapore Electric Tramways, Ltd. 


For the year ended December 31st the directors report that 
after charging debenture interest, depreciation, and royalty 
aid to the municipality of Singapore, the accounts show a 
oss of £236, which, deducted from the balance to the credit 
of the profit and loss account at December, 1913, leaves 
£9,149 to credit of that account. The directors consider that 
£7,000 of this sum should be placed to a depreciation reserve 
account in view of the expenditure on track maintenance 
which they are advised will be necessary in the next few 
years. 

In comparison with 1913, traffic receipts show a decrease of £6,529, 
1,152,590 fewer passengers being carried. Car mileage shows a reduction 
of 26,892. The passengers carried per car mile were 7.43, as compared with 
7.90. a decrease of .47 per car mile. 

The traffic receipts for 1914, down to the outbreak of war, compared 
favourably with the previous year. For the five months ended December, 
1914, they were considerably lower. The weekly receipts are still below the 
corresponding period of 1914, but lately the decrease has been less marked. 
The sales of energy for lighting and power purposes show an increase of 7 
per cent. compa-e4 with 1913. The supply al current to the Tanglin district 
has not yet been commenced. 

Of the additional plant referred to last year, the 350-kw. Diesel engine and 
generator, the 125-K. v. A. motor generator, and the a.c. switchboard have been 
erected. The two 187-k.v.a. Diesel engines and generators are in course of 
erection. 

The directors again wish to place on record their appreciation of the 
services rendered to the company by the general manager and his staff of 
engineers and assistants. - 


Sir FRANK A. SwerrennaM, G.C.M.G., presided, on July 
6th, at the annual meeting, held at 19, St. Swithin’s Lane, 
E.C. He said that on the credit side of. the. balance sheet 
additional expenditure of £14.863 was shown, which repre- 
sented about two-thirds of the cost und re-erection of addi- 
tional plant. The traffic receipts from the tramways were 
£66,958, a decrease of £5,529. They carried 14.921.000 passen- 
gers, as against 16.074.000. The expenses of the tramway 
undertaking represented 56 per cent. of the receipts, while 
the total Singapore expenses were 54.5 per cent. of the total 
Singapore revenue. Those figures compared with 50.9 per 
cent. and 49.5 per cent. in 1913. Until the outbreak of war 
the traffic receipts compared favourably with the correspond- 
ing period for 1913, but the last five months showed a de- 
crease of 19 per cent., as compared with the same period in 
the previous year. For the three months ended March of the 
present year the falling off was only 13 per cent., and the 
traffies for April and May had recovered considerably, the 
decrease being only 5 per cent. He thought, therefore, they 
might regard it as fortunate that the undertaking was being 
affected only to the extent he had mentioned. The sale of 
electric current, notwithstanding the war, had continued to 
increase, the receipts from that source being £500 more than 
in 1913. On the matter of depreciation and provision for 
track renewals, a situation had developed about which it 
was necessary the shareholders should be informed. Thev 
had been advised by the mannger that the system of their 
tramway track as originally laid had proved inadequate, and 
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that there were defects which called for renewal, and for 
placing the track on a new foundation. The rails also had 
worn to such an extent that it would be necessary to replace 
them in a far shorter time than might reasonably have been 
anticipated. The general manager had made a careful exami- 
nation df the system, and had come to the conclusion that 
the relaying of the track and the replacement of the rails 
must be carried out, if possible, within the next five years. 
The necessary work must be paid for out of revenue, but 
when it was completed they were advised that the life of the 
track and of the rails might be estimated at about 40 and 
161 years respectively. An annually increasing sum had been 
placed to depreciation, but, as the renewals of the whole track 
and rails must be made in a far shorter time than was origin- 
ally expected, the sums hitherto allotted would not bear the 
cost of the new work. It was, therefore, necessary not only 
to piace to depreciation a larger sum annually, but the board 
had decided to create a special reserve to meet these charges, 
und to take £7,000 from the available balance brought for- 
ward from 1913 and place it under the heading of deprecia- 
tion reserve, When they last met no one in this country 
had any idea that within a few months we should be engaged 
in the most terrible war of all times. When the war broke 
out the undertaking was doing so well that they confidently 
expected to be able to pay a dividend for the year 1914. How- 
ever, the war had changed all that, and from August last the 
receipts had fallen off considerably and the prices of supplies 
had increased, so that the result of the year’s working showed 


| loss, instead of the considerable profit they had anticipated. 


other company where t 


he question of dividend, therefore, could not be considered 
at the present time. Under the circumstances, he trusted the 
sbareholders would reconcile themselves to devoting to depre- 
ciation larger sams than were felt necessary in the past. When 
the Work of renewals had been completed they would have ä 
line constructed on a far sounder basis than the one the 
now had, and the directors suggested that the cost of the work 
should be spread over a number of years. One result they 
could confidently look for from a renewal of the track and the 
rails was a reduction in the power and maintenance expenses. 

Sir CHARLES PETRIE, J. P., seconded the motion. 

Dr. Moopy said he thought the feeling of the shareholders 
was one of profound disappointment with the report. There 
was room for a very considerable reduction in expenditure. 
£8,286 was expended last year on maintenance of the perma- 
nent way, which was at the rate of sornething hke £500 a 
ile. He was aware that some parts of Singapore were built 
on the mud, but be was interested in a large number of tram- 
Way concerns In many par of tbe world, and he knew of no 

e expenditure on maintenance was on 
such a scale. In his opinion, the board ought to have given 
them a dividend on the ordinary shares, even if it was only 
4 or 5 per cent. He also thought that the expenses in Lon- 
don, which amounted to £2,000, or over 1 per cent. on the 
capital, could easily be reduced by half. 

The CHAIRMAN, replying to Dr. Moody and other share- 
holders, said it was not the existing company that laid the 
track, and, therefore, they could not be held responsible in 
any way. He presumed it was laid on the advice of respon- 
sible engineers, but in practice it had not turned out to be 
successful. and it had not the sort of life they had a right to 
expect. The consequence was that it had been necessary to 
expend large sums of money relaying the track, and a great 
yroportion of the money spent last year on maintenance had 
8 expended on relaying the track on a continuous bed of 
concrete. In his opinion, it would not be right to replace the 
track and charge the cost to capital, even if there was the 
capital to meet the cost. In the end, if it was paid for out 
of revenue the shareholders would benefit. With regard to 
decreasing the London expenses by reducing the number of 
the board, the shareholders had that matter in their own 
hands—they could alwavs refuse to re-elect the retiring direc- 
5 if they thought it in the interests of the company to 
0 80. | 

The report was then adopted. 


Ed mundson's Electricity Corporation, Ltd. 


Tre annual meeting was held on July &th at Salisbury House, 
E. C. Mr. P. D. Tuckett, who pee said that the gross 
trading profit stood at £9,765, which was approximately the 
same as a year ago. The final result of the year’s working 
was a net profit balance òf £23.240, as compared with 423.125 
last year, Under the circumstances, he thought they might 
well feel satisfied with the result realised, for during the last 
five months of the vear, instead of doubling the substantial 
increases of profit earned during the first half, as uncer normal 
conditions might have been expected, a large number of the 
subsidiary companies actually lost more than the whole of 
such increases. ‘The war effectually deprived them of what 
he believed would otherwise have proved to be an exception- 
ally prosperous year. There could be no question of any 
increased distribution in times like these. IIe had intimated 
how seriously the business had been affected by the war, and 
he very much feared that some of the adverse influences from 
which they were now suffering might be accentuated as the 
war proceeded, and even more markedly, perhaps, after the 
war, if it was unduly protracted. In anv case, for some time 
to come they were unlikely to be able to raise fresh capital, 


and it was, therefore, incumbent on them to husband their 
own internal resources to the fullest extent. Having regard 
to the financial conditions which were likely to prevail for 
some time, as well as to the general uncertainties of the future, 
it should -be a source of considerable satisfaction that they 
had been able so substantially to strengthen during the past 
seven years both their own position and that of the subsidiary 
companies. In addition to their own reserve, the subsidiary 
companies: appropriated to reserve for the past year over 
£30,000 in excess of the provision made by them in 1908, 
besides showing an aggregate increase of over £13,000 in the 
amounts carried forward. This very marked improvement in 
the financial position, compared with what it was a few years 
ago, would, he hoped, enable them to meet successfully any 
strain to which the war might subject them, but these were 
necessarily most anxious times, and not times in which they 
could afford to take any chances. The balance sheet disclosed 
a stronger financial position than was shown a year ago; their 
cash resources having increased by some £20,000 and their 
reserve by some 416, 000. Proceeding to deal with the results 
of the subsidiary companies, he said that the total connec- 
tions during the year amounted to the equivalent of 155,285 
83-watt lamps, an increase of 8 per cent., of which 32 per cent. 
were lighting and 68 per cent. power. The connections for the 
previous year, which were the largest they had ever had, 
represented the ‘equivalent of 169,699 lamps, and it was pro- 
bably owing only to the war that last year’s connections were 
not still larger, for down to the time of its outbreak they con- 
siderably exceeded those for the corresponding period of the 
previous year. As it was, the connection was à very large 
one, and should go some way to counter-balance the loss of 
revenue which, he was afraid, they must expect from a good 
many of their old consumers. To enable them to supply this 
additional load, the subsidiary companies incurred a capital ex- 
penditure of £84,824, as compared with £96,384 in the previous 
year; whilst for the current year their capital expenditure 
would almost certainly show a considerable further reduction. 
The intrease in the ‘gross profits of the various undertakings 
was £8,377, as. compared with increases of over £11,000 and 
£12,000 for the two previous years, but there, again, the 
poorer comparison was entirely due to the war, the returns 
to the end of July showing a steady improvement which pro- 
mised to yield comparative results even better than those for 
the two previous years. Having referred in detail to the diff- 
culties which the various subsidiary companies had encoun- 
tered owing to the war, the CHAIRMAN said that to meet the in- 
creased costs of supply, and particularly the increased cost of 
coal, they had in most cases, in common with a great many 
other electric supply and gas undertakings, been obliged to 
raise their rates of charge, and they must hope that that 
would to a large extent compensate them for the increased 
costs to which they were now being put. Not the least serious 
loss they had sustained had been in the inevitable disorganisa- 
tion of the staff consequent upon a number of their men Join- 
ing the Colours. Altogether they had lost over 270 men, a 
nuinber they could ill-afford to spare from their by no means 
over adequately staffel stations, for this was no easy time to 
replace skilled men trained in their service. Allowances to 
their dependents would involve a sum of something like 
£3,000 for the current year. They must not overlook the fact 
that un extra burden rested on those who remained and who 
were loyally and willingly striving by their extra efforts to 
minimise the loss they had sustained. They were no less dis- 
charging their duty, nor were they less entitled to receive 
their grateful recognition and thanks. In this connection, he 
desired to emphasise a feature of the situation which was not 
sufficiently recognised, and that was that, the continued effi- 


‘cient running of public service undertakings such as theirs 


was just as essential to the successful conduct of the war as 
many of the activities more conspicuously connected with it, 
for, apart from the very real economy which they were effect- 
ing in the use of the country’s coal by meeting the needs of 
the manifold industries of their various towns from a central 
station, instead of obliging each manufacturer to supply his indi- 
vidual needs, there were very few, if any, of their towns in 
which they were not supplying power for every variety of war 
service, including shell-making. It was most unfair to those of 


their men who were quite as anxious as their fellows to 


serve their country at this crisis, but whose clear duty required 
them to remain at their posts, to suggest that they were not 
doing their duty and serving their country in the best possible 
way; and yet, through failure to B the nature of the 
work they were doing, he feared there was some tendency to 
throw some such reproach in their teeth. The Lancashire 
Power Co.’s profits increased from £23,000 to £30,000, and 
but for the war they would have been still better. He usually 
oncluded his remarks by endeayouring to give them some 
indication of the prospects of the business for the current 
year. On this occasion the conditions were so altogether 
abnormal and uncertain that he felt it would be useless to 
attempt to make any forecast. At the same time, he did not 
want them to allow themselves to be unduly depressed by the 
acmewhat gloomy features of the situation to which he had 
had to call attention. Those features existed, and were bound 
to affect them adversely, but how far they were likely to 
suffer it was impossible to foresee, for they could not yet tell 
how the last five months of the current year would compare 
with the corresponding war period of last year, nor how far 
their increased rates of charge might compensate them for 
the increased cost of supply. It largely depended on the 
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extent to which their consumers were going to economise in 
the use of current, and he was inclined to think that the ten- 
dency of their part to do 50 Was likely to be more pronounced 
next year than this. Be that as it might, they were doing all in 
their power to counteract any losses they might sustain; and, 
after all, there was a very considerable margin of profit both 
in their own accounts and in those of the subsidiary companies 
to Meet any ordinary contingency that might arise. More- 
over, he would recommend them never to lose sight of the 
fact that, whatever might be the vicissitudes of the immediate 
future, they had a thoroughly sound and stable business which 
had shown wonderfully steady and satisfactory progress 
hitherto, and would, he did not doubt, do so again, even if 
sonne temporary setback should result from the altogether 
abnormal times through which they were now passing. 

Mr. A. A. CAMPBELL SWINTON seconded the motion. 

teplying to Sir CHARLES Curr, the CHAIRMAN said they exer- 
cred the strongest pressure they possibly could on the subsi- 
diary companies in regard to economy. The trouble with 
Jalmundson’s stations, speaking generally, had not been that 
they were running extravagantly, but that they had been 
running too cheaply, Until their very large investments in 
ordinary shares in the Urban Electric Supply Co. and the 
Lancashire Power Co. became productive—which he was 
afraid would not be the case for several years—they had no 
expectation of showing any large increase in the item of divi- 
dends and interest received and accrued. 

The report was then adopted. 


— — —— — — —- 


J. Stone & Co., Ltd.— The report for 1914 states 
that the satisfactory condition of the company’s trade which pre- 
vailed throughout 1913 continued, and showed remarkable im- 
provement, until the outbreak of war in 1914. There is a balance 
to credit of profit and loss account for the year's working, after 
full allowance for depreciation, &., of £198,926, to which is to 
be added the surplus brought forward from 1913 of £125,162, 
making a total of £324,089. After paying the preference dividend 
the directors recommend that £20,000 be placed to the reserve 
fund (making it £165,000), a dividend of 10 per cent. per annum, 
and s bonus of 3s. per share being paid on the ordinary shares, leav- 
ing £189,039 to be carried forward. | 


Standard Waygood Hercules, Ltd. (Australia), 
At the annual meeting held in Sydney recently, Mr. J. B. 
Nicholson, the chairman, stated that the figures in the balance- 
sheet showed little difference as compared with thoss of the corres- 
ponding period last year. The orders in hand at that time 
represented £130,000; now they stood at £105,000. When the 
war broke out last August their business suffered for a month or 
two, but during the past five months the company’s operations had 
not proved nearly as disappointing as anticipated. k 


Cape Town Consolidated Tramways and Land (o., 


Ltd.—The report for 1914 shows a debit balance for the year of 
£1,894, carried to the balance-sheet, making the total to debit 
£9,997 carried to next year. No dividends have been declared by 
any of the subsidiary companies during the past year. 


Anglo-American Telegraph Co., Ltd.—The directors 
have declared an iuterim dividend for the quarter ended June 30th, 
1915, of 15s. per cent. on the ordinary stock, and £1 10s. per cent. 
on the preferred stock, less income-tax, payable on July 31st. 


Dublin United Tramways Co., Ltd.—Interim divi- 
dends for the half-year ended June 30th, 1915, at the rate of 6 per 
cent, per annum on the preference shares, and 5 per cent. on the 


ordinary shares, both less income-tax. 


Direct United States Cable Co., Ltd.—lInterim divi- 
dend 2s. per share, less income-tax at 28. (id. in the E. being at the 
rate of 4 per cent. per annum, for the quarter ended June 30th. 


Fraser & Chalmers, Ltd.—Interim dividend of 74 per 
cent. on the preference shares, less inoome - tax. 


Advertising Stamps. — Tue BENJAMIN ELECTRIC, 
LTD, of Rosebery Avenue, E. C., have issued a series of, three 
coloured poster stamps respecting their specialities. 


Prices Advance.—THE STERLING TELEPHONE AND 
Evectric Co., LTD., announce that owing to the further increase 
in the cost of raw material, and general expenses of production, 
the list prices in their ninth edition catalogue, and all current 
publications, are increased as from July 14th by a further 165 per 
cent, making an advance of 25 per cent. in all. 


For Sale.— Bradford Corporation has for disposal one 
Pollitt & Wiezell’s horizontal tandem compound condensing steam 
engine, one Holdsworth & Sons’ steel boiler with Proctor's mecha- 
Bical stoker, and a Green's fuel economizer, Particulars are given 
in our advertisement pages. 


in the market. 
shares is not to be looked for; and, anyway, the absorption of 


require further capital for their business. 


direct and indirect. 


 BTOCES Ax D SHARES. 


‘Tuespay EVENING. 
There was a general expectation in the Stock Exchange that, 


-after the War Loan subscription lists had closed, business would 


-revive in all the markets. 
‘has not come about. The public are Waiting with the keenest 


Up to the present, however, this 


interest to see at what price the new security will be started 
Until this takes place, activity in stocks and 


so much capital froin the investing classes is bound to make 


‘itself felt as a decided factor for some time to come. The 


British public have applied for the War Loan by way of 
permanent investment. Stagging there may have been, but, 
if so, it was on the smallest of scales, singe everyone knew 
that allotments would be. made in full, and that the possi- 
bility of an immediate premium on the stock was not sufli- 
cient to make application worth while from the speculative 


point of view. 


It may now be assumed tbat the Treasury will consent to 
companies making new issues of stock, where the money is 
required, without insisting upon the strict conditions imposed 


for a month or two prior to the appearance of the War Loan. 


That every step should have been taken to ensure the suc- 
ceesful launching of this colossal issue was meet and proper, 
so that individual hardships entailed thereby were cheerfully 
accepted, and nobody grumbled. The embargo, it would 
seem, may now be removed in so far as it relates to domestic 
concerns, more particularly those of the industrial world which 
Incidentally, it is 
obvious that such companies will have to offer very tempting 
terns in order to obtain their money; and the opportunity for 
investors to secure good stock at cheap prices is one that is 


Ukely to be with us for some time to come. l 


The influence of the War Loan will be felt in many ways, 
We have already shown how 4 per cent. 
debenture stocks standing at W have been lowered to the 
neighbourhood of 80 as one first result of the issue. Should 
the price of the War Loan decline to a disçount, other securi- 
ties—more particularly those of the gilt-edged variety—will 
have to give way in proportion. It were well, therefore, to 


Teiterate that security of interest payment is one of the prin- 
cipal things upon which stockholders should concentrate their 


attention. They will have to put up with depreciation of 
their investments. They must be prepared to hear that such- 


and-such a stock, though it be of the finest class, is not sale- 


able. These things need trouble comparatively little, so long 
as dividends are secure. To the proprietors of debenture stocks 


and preference shares in first-class companies, the financial 


consoler may reasonably offer such points as these by way of 
comfort. The stock may be unsaleable, but not a whit the 
worse for that. 

Somerset House, with the remarkable unfairness common to 
both the departments charged with the collection of death 
duties and of income tax, Insists that the former shall be 
paid upon the nominal prices of stock officially quoted at 
purely artificial levels; so that it behoves everyone to live us 
long. and as well, as he and she can at present, from the point 
of view of subsequent beneficiaries, if not that of advantage 
to the payment of death duties to the State. 

The war is costing £2,000 a minute, according to the Gov- 
ernment calculations, so every £100 leut to the nation just 
new lasts for about three seconds. In that short sentence 
resides the kernel of the reasons why most securities are 
severely depreciated. i gi 

Home Railway stocks have in many cases made further pro- 
gress towards recovery, and the chief one amongst electrical 
issues is a rise of 3 in Underground Electric income bonds. 
The coal controversy is again becoming acute, but the Home 
Railway market as a whole is enjoying subdued strength. 
When it is noticed that, in France, ordinary coal for furnace 
purposes costs something like three guineas per ton, there is a 
certain negative satisfaction to be drawn from the price at 
which coal can be bought wholesale to-day in this country. 

‘The St. James’ & Pall Mall Electric Light Co. has declared 
an interim dividend of 7 per cent. on its ordinary and prefer- 
ence shares, this comparing with 10 per cent. in the corres- 
ponding period last year. The reduction caused little or no 
surprise in the market, because it had been generally sup- 
posed that all the illumination companies would have to cut 
their distribution, in consequence of the war conditions pre- 
vailing in the streets and in the coal bills. 

The lest of prices shown overleaf is unaltered. South Metro- 
politan ordinary, after changing hands in the neighbourhood 
of 16s., reacted to lts. 9d., so that apparently the people who 
paid 188. 6d. for the shares a fortnight or so ago have now 
secured all that they wanted; in the absence of their support, 
the order to sell a hundred or two caused the quotation to 
recede, Business in the London shares is verv quiet. County 
of London ordinary and preference are both offered at 11. The 
Neweastle-upon-Tyne Electric Supply Co, has postponed the 
question of an interim dividend on the ordinary shares, owing 
to the uncertainty of the situation, The preference are to 
receive an interim dividend of 24 per cent. 

The Marconi International Marine meeting produced an 
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interesting speech from Mr. Godfrey Isaacs in his review of 
the year. He paid tribute to the magnificent army of tele- 
graph operators who unflinchingly carned out their duties on 
board ship, instancing, for one, the operator on the Armenian, 
Mr. Swift, whose cabin was blown to pieces by shell fire, but 
who stood to his duty to the end, and who was miraculously 
suved unhurt. He recalled the admirable conduct of the 
operators on the Lusitania, who never left their wireless cabin 
until the hurricane deck alone remained above water. These 
instances he declared to be merely typical of many which have 
occurred in the mercantile marine. The Marconi group of 
shares has been strong, and the loss of 4 in the parent com- 
pany's issues was more than recovered, the price at 14 showing 
a rise of 3/16 on the week. 

Telegraph issues on the whole are still depressed. Globo 
ordinary have reacted to their par price of 10, Eastern ordinary 
fell 2 to 125, and Anglo-American Telegraph preferred is now 
but a point above par. The relations between the United 
States and Germany, according to the newspapers, are once 
more becoming strained, though in the Stock Exchange the 
idea of America falling foul of Germany. so far as a rupture 
of diplomatic relations is concerned, continues to be scouted. 
The reply of the German Governinent to the American Note, 
however, has had a weakening effect upon most securities con- 
nected with the United States. British holders of Anglo- 
American securities sold largely during the last fortnight, in 
order to apply for the new War Loan, and probably the dull- 
ness noticeable in this class of stock is merely the result of a 
slight fit of indigestion on the part of the Wall Street Stock 
Exchange. The stock market in London is far more inter- 
ested in the magnificent achievement of General Botha, whose 
triumph has done more than anything else to correct the 
somewhat depressing tone which certain of our newspapers 
have patriotically seen fit to adopt of late. 

Chili Telephones remain at 63, undergoing no change on 

the issue of the report, which showed that the company lost 
about 900 subscribers, while it managed to maintain ite gross 
receipts decidedly well, the net income being no more than 
$20,000 down on the year. The rate of exchange, however, 
militated against the net profit, reducing it to £48,000, which 
is about £9,000 less than that in the previous period. The 
directors decided to leave the dividend unchanged at 8 per 
cent. 
Quite a feature of the markets within the past few days 
has been the swift rise in the Rio de Janeiro exchange, which 
caused a corresponding recovery in various issues connected 
with Brazil. A rise of 14 has taken Brazil Tractions to 52. 
Anglo-Argentine Trams, on the other hand, are still drooping, 
the debenture stocks being principally affected. Mexicans 
exhibit no quotable change, but in view of the trouble which 
has broken out in Haiti, it is feared that President Wilson will 
feel more disinclined than ever to take any strong line in 
Mexico. 

The Shawinigan Water & Power Co. is about to issue 
$1,237,500 new common stock at par; and as the current 
price of the shares is about 116, this will represent a sub- 
stantial bonus to proprietors. Under present Treasury regula- 
tions, these proprietors will probably not be allowed to sub- 
scribe for the new issue, but they will no doubt have the 
opportunity for realising their rights: and application for per- 
mission to deal in these rights will be made to the Stock 
Exchange in due course. 

The industrial group shows a good deal of steadiness, and 
Henleys have risen 1 to 144. Telegraph Constructions, how- 
ever, failed to pick up any of their sharp loss of last week. 
There is rather more doing in this market as a whole. Rubber 
shares are good, the improvement in the price of the raw 
material to 28. 74d. per Ib. sufficing to sustain interest and 
to bring in fresh buyers. The armament group, too, is better, 
support for Vickers coming from Sheffield. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


-l 
Month | Reoeipta for ls £ Route 
Locality. ended the ig@, Total to date. miles 
| (4 wks.); month. 2 E open. 
2 2 £ 2 8 
"4 
Blackpool-Fleetw'd June 25 2,830 | -2,007 25 11.605 — 2,28 3 
Bristol 9285 re „ 25 39,689 |— 776 25 20, (81 | + 20,601 | 8055 
Chatham and Dist. „ 175,1 [41,812 || 24 2b, 04 — 4413. 
rk... . July 1 7.241 — 10 25 12,633 — 209 5425 
Dublin ee .. June 25 ; 26,021 |— 471 25 149,892 | + 6,983 | 8'89) .. 
Hastings .. n 21 3.914 — 68 .. 1,025 198 
Lancashire United „ 50 7,540 „ 467 26 43,375 670 i 


163 30 8,066 . 7% 66| ., 
751 25 14,312 — 


98,10 21.936 26 |1,832,€91 |—125,948) . 


Llandudno-Col. Bay July 2 1,649 


Tyneside .. June 23 | 2, 904 
Anglo- Argentine | July 1'1 
Auckland 

Calcutta es es Gi 17.53 — 187 és — 6,666 
Kalgoorlie, W. A. | April | 9,841 ee | 17 | 10,2038 Se ae 
Madras ne .. June 30 8,767) + 55 26] 248553 |— 187 és 
Montevideo June j 24,266 | -8,553 81 | 226,692 |—30,554 | .. ee 
Dublin-Lucan Rly. 


2 
oa 


June 4 20,511 — 408 , 48 | 218,109 |+ 798 95°49! 1°08 


SHARE LIST OF ELECTRICAL COMPANIES. 


Hon Exzcraicrry COMPARTES, 


Price 
Dividend, July 18, Rise or fall Yield 


1914, 1916. this week. p. o. 

Brompton Ordinary ee ee ee 10 -e £6 1 8 
7 per cent. Pref, ee ee 7 a — 4 10 4 

do. do. do. Pref. oe 4 é =— 6 12 6 

do. do. City Pref. ° oe 83 xd ome 616 2 

do. Deb. ee ee ee 4 82 — 4 17 7 
Chelsea ee e e ee 6 43 = 5 11 1 
do. 43 Deb. eo ee ee 43 88 xd = 41710 
City of London 9 13} — 6 15 10 
do. do. 6 per dent. Pref, 6 12 — 5 0 0 

do. e 5 b. 0 5 105 xd = 4 15 8 

do. do. 4} Deb. 42 90 xd — 5 0 0 
County of on ee 7 11 — 6 7 3 
do. do. ò per cent. Pref. 6 11 oe 6 9 1 

do. do. lst Deb. 0 4 96 xd — 418 6 

ensington rdinary ee ° — 

London Electric .. ee ee — é 1 — 8 8 4 
do. do. 6 per cent. Pref, 6 — 6 8 1 

do. do. 4 b. ee eo eo 4 82 =m 4 16 5 
Metropolitan  .. se ss oe 8 — 616 8 
do. per cent. Pref. ee xd — 6 00 

do. ob. ee ee ee 4 v xd — 6 0 0 

do. Deb. ee ee eo 70 xd — 5 0 0 

St. James’ and Pall Mall as ee 10 ki — 6 18 0 
do. do. do. 7 percent Pref. 1 — 612 0 

do. do. do. 84 b. ee ee 8 70 xd TR 5 0 0 
Bouth London ee oe 0 0 ee 5 8 1 6 19 4 
South Metropolitan Pref. .. 9 lå — 6 4 6 
Westminster Ordinary ee ee ee 9 7 rr 6 8 7 
do. 6 Pref, ee ee ee 43 4g =e, 4 17 4 


TELEGRAPHS AND TELEPHONES, 


Anglo- Am. Tel. Pref, ee ee ee 6 101 —1 6 18 10 
do. Def. eo o ee 12 21 — 6 18 0 
Chile Tele hone coe eo ee eo 8 6 == 6 18 6 
Ouba Sub. e ee eo 0 0 ee 6 — 6 1 8 
do. Pref. ee ee oe ee 10 16 — 6 18 4 
tern on ee ee ee 7 11 — 16 16 2 
0. 4 Deb. ee es 4 82 TEE é 17 0 
Bastern Tel. Ord... es ee ee 7 125 —2 56 8 0 
do. Bà Pref, ee ee ee 3 72 = é 17 8 
do. 4 e ee ee ee 4 81 — é 18 9 
Globe Tel, and T, Ord. ee ee ee 6 10 =m 3 *6 17 0 
0. TOI. wo ee ee 6 111 xd — 6 6 8 
Gt. Northern Tel. ee ee ee 23 BA — 8 9 5 
Indo-Buropean es oe ee eo 65/- 62 — 6 5 0 
Marconi ee ee ees ee ee 20 18 + 10 10 19 4 
New York Tel. 43. e ee eo ee 43 95 — & 18 0 
do. Pref, eo ee 6 1 = 6 1 1 
Tel, B J Deb. ee ee ee ee 43 88 — 5 2 8 
Uni 0 Plate Tel. eo oe ee 8 at 7 19 10 
do. Pref, eo 0 0 5 4 — 5 2 7 
8 3 any oe oe oe 12 S 8 18 H 
estern Te ogra ee ee ee ae s 1 
do. 4 Deb. oe oe 4 88 = 4 16 6 
Houn Rats, 
Central London, Ord. Assented .. 4 78 = 5 9 7 
Metropolltan ee ee ee ee 1 25 — 4 18 0 
‘Undorg Bieiris Ordinary .. Nil 4 H t N 
0 ectric ee + il 
0. do. 25 a” ee ee Nil 4} = Nil 
do. do. Income — 6 6 +2 98 0 
Fonsiex Trams, &0, 
Anglo-Arg. Trams, First Pref. ee xd -m 6 18 4 
do. dad Pref. oe ee a af xd — 7 11 9 
do. 4 Deb. ee es 4 18 xd 21 6 2 7 
do. Deb. 0 ° 43 80 xd = 6 12 6 
do. 5 b. e 0 6 78 —1 6 8 1 
Brasil Tr actions “a eo o 6 62 +13 11 10 10 
Bombay Electric Pref. .. we o 6 103 — 5 16 10 
0 43 0 ee ° 11 90 — 6 0 0 
Mexico Trams ee ee ee ee Ni 83 — Nil 
do, 6 percent. Bonds .. — 60 — Nil 
do. 6 per cent. Bonds — 80 — Nil 
Mexican Light Common °. .. Nil 20 — Nil 
do. Pref. ee ee ee Nil 80 — Nil 
do. Ist Bonds es oo = 45 — — 
Adelaide Sup. 6 Bei cent. Pref. ee 6 6 — 6 0 0 
do. 6 d. ee ee ee 6 96 — 6 2 0 
MANUFACTURING COMPANIES, 
Babcock & Wilcox ee eo ee 14 2 — 6 4 6 
British Aluminium Ord. os ee 56 1 — 414 1 
do. Pref, ee ee 6 18 / — 6 9 9 
British Insulated Ord. ee ee ee 16 ll — 6 18 4 
do. Pref. ee ee ee 6 6 — 6 0 0 
British Westin house Pref, ee ee 1 86/- * 8 2 3 
do. 4 De eee ee oe eo 4 70 xd — 6 14 4 
do. 6 D. lien ee ee ee 6 — 6 0 0 
Calienders .. ‚• *. >> lb 11 — 6 18 4 
0. 6 Pref. ee ee 0 4 = 6 2 7 
do. Deb. oe ee 4g 95 TEn 4 14 9 
Castner-Kellner .. .. >e eo 1b 0 — 4 12 6 
Edison & Swan, £8 pd. .. Nil 11 ore Nil 
do. do. fully paid Nil 12 — Nil 
do. 0. 4 Deb. ce oe 0 60 xd — 6 13 4 
do. 0. 5 Deb. ee ee 6 60 — 8 6 8 
Electrio Oonstruction un .. 6 18/6 xd — 8 17 10 
do. do. Pret, , 7 1x — 7 0 0 
Gen. Eleo. Pref, ae e 6 93 xd — 6 8 1 
Henley ee ee ee ee ee 20 143 + ł 18 0 6 
do. 4 Pref. ee ee ee ee 4 dg — 4 14 9 
do. 4 Deb. ee ee ee ee 95 Tre é 14 y 
India-Rubber  .. s.. .. „ 5 8? = 5 14 8 
Telegraph Oon., ee ee ee (x) 20 83 — 7 5 6 


* Allowance made for dividends being paid free of income-tax, 


British Electric Traction Co., Ltd.—The scheme for 
the reduction and rearrangement of the capital of this company is 
now in the hands of the proprietors, and will be considered at an 
extraordinary general meeting to be held at the Holborn Restaurant, 
on Friday next, July 237d. | 
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NEW RUSSIAN CUSTOMS TARIFF. 


(Concluded from page 39.) 


Poud = 40 funts = 36 lb. 
° Imported by sea. t Imported over European land frontier. 


Machines and apparatus, complete or in- 


complete, fitted together or in parts :— 
1, Of cast-iron, wrought-iron or steel, 
with or without parts composed 


of other materials even in com- Old rate. 


New rate. 


bination with copper to an extent Roubles. Roubles. 


not exceeding 25 per cent. of the 


total weight of the machine :— Per poud. 


(a) All kinds not specially men- 
tioned 


(>) Gas and petrol motors, steam 
engines, portable engines and 
electro-motor wagons See 


<c) Machines for the working of 
metals eee eee eee ese 


3. All kinds of machines made of 
copper or ita alloys, or in the 
composition of which copper or 
any alloy of copper is present in 
a proportion exceeding 25 per 
cent. of the total weight of the 
machin 


3. Dynamo-electrical machines and 
electro-motors of all kinds; elec- 
trical transformers ae wus 


7. Parts of machines and apparatus 
imported separately from the 
machines or apparatus to which 
they pertain, not specially men- 
tioned :— 

(a) Composed of copper or alloys of 
copper, or in the composition 
of which copper or any alloy 
of copper is present to an 
extent exceeding 25 per cent. 
of the total weight of each 


<b) Oompoeed of cast-iron, wrought- 
iron, or steel, even though with 
parts consisting of other materi- 
als, or in combination with copper, 
if the copper does not exceed 25 
percent. of the weight of each 


6. Spare parts of machines or appar- 
tus, not specially mentioned, im- 
ported with such machines, as 
par. 7 (ah 


9. 8 parts of machines or appar- 
ae imported together with such 
machines or apparatus, composed 
of cast-iron, wrought-iron, or 
steel, even though with a com- 
bination of oe not exceeding 
25 per cent. of the weight of each 
separate part :— 

(a) Imported with any of the 
machines enumerated in sub- 
division (1) (a) above 909 


(>) Imported with any of the 
machines enumerated in sub- 
division (1) (ö) above R 


Cc) Imported with any of the 
machines enumerated in sub- 
division (1) (o) above ae 


10. Parts of dynamo-electrical machines 
and transformers are admitted 
conformably to the respective let- 
ters under sub-division (7) above, 
except the parts enumerated 

Wii 
(a) Induction coils eve eee eee 


<b) Armatures and commutators ... 


(c) Frames with parts (other than 
brasses) of copper... ove or 


Per poud. 

2°10 2˙803⁵ 
33637 

3°20 4°013* 
48117 

4°20 8˙113˙ 
6˙1817 

8°00 9°90* 
11°88t 

8°50 9°35" 
11°33t 

8°00 9°90* 
. L11°88t 

4°30 5°113° 
6˙1347 

8˙00 9.90 
11°88t 

2°10 2'803* 
3˙3637 

3°20 4°014* 
4˙8147 

4°20 5°114* 
6134+ 

17°70 19°47 * 
23˙3627 

12°75 14°024* 
16°83 t 

8˙50 f 9°35 * 


{11°22 + 


Physical, astronomical, mathematical 
and similar instruments and 
electrotechnical 


sccosssories :— 

1. Electrical current interruptere, 
commutators, safety cut-outs ; 
holders for electrical incandes- 
cent lamps; rheostats and com- Old rate. New rate 
mutators of all kinds, fitted Roubles. Roubles. 
together or in parts; telegraphic 
and telephonic apparatus; elec- Per poud. Per poud. 
tric bells and accessories for 


electric signalling ove wae 9°00 13°30 
3. Electrotechnical measuring appli- 

ances (ammeters, wattmeters, 

voltmeters and caloulators) ... 13°00 16°50 


NorTe.—The rates of duty specified in subdivisions (1) and (2) of 
the present No, are also applicable to separate parts of the 
apparatus mentioned in the said subdivisions. 


3. Electrical incandescent lamps with 
filaments of carbon covered or not 
with metal :— 


(a) Mounted Yew sis . 80°00 33°00 
1 (b) Without mountin 892 „ 60˙00 66˙00 
4. Electrical incandescent lamps, with 
metal filament :— 
(a) Mounted... oe fe eos 65°00 71°50 
(5) Without mountin aes .. 90°00 99°00 


Nor 1.—Vessels for medical or pharmaceutical use in labora- 
tories, composed of clay, stoneware, glass, porcelain or the like, 
pay duty according to the sections of the Tariff applying to those 
materials respectively, . 

Nor 2.—Similarly, spare parts of electrical cells, batteries and 
other appliances, which wear out by nse and require to be replaced 
by new ones, such as zinc, copper and other plates for ocells, car- 
bons for the same and for lamps, lanterns, &c., pay duty according 
to the respective sections of the Tariff. 


AN INVESTIGATION OF DIELECTRIC 
LOSSES WITH THE CATHODE- 
RAY TUBE.“ l 


By JOHN P. MINTON. 


CAREFUL atudy of insulating materials is becoming more and more 
important, and it is certain to become much more noticeable in 
the near future. 

Heretofore, the electrical tests made on insulation have largely 
been voltage, capacity and resistance measurements. These measure- 
menta do not tell us enough, and on account of their inadequacy 
the measurement of the dielectric losses and power factors of insu- 
lating materials bocomes of much importance. By means of such 
measurements one is able to study a piece of insulation up to 
almost the breakdown point under a variety of conditions, and 
over and over again. Such measurements will reveal to us more 
about insulation than all the three tests referred to above, i 

The reason why such measurements have not been carried out 
on a large scale before is the difficulty of securing instruments 
which will measure small losses at very high voltages. Prof. 
Ryan first suggested the use of the cathode-rsy tube for this 
purpose, and showed how it could be used, The development of 
the " cyclograph,” which is the name given to the cathode-ray tube 
wattmeter, was begun in 1911 at the Pittsfield Laboratory, and 
has been accomplished, so that it is a satisfactory apparatus to 
measure dielectric losses up to almoet any desired voltage, from 
very small to large losses, and from low to high frequencies, so 
long as a continuous alternating potential is available. The cyclo- 
graph has been in continuous use in this laboratory during the 
past two years, and a large amouut of valuable information has 
been gained both on cathode-ray tabes and on insulation. 

Since the method of d ing the dielectric losses with the 
cyclograph is quite different from that described by Prof. Ryan, 
it will be necessary to show how the apparatus is used for this 
purpose. The cathode ray tube, M, is an evacuated glass tube of 
the, dimensions and shape shown in fig. 1 (p. 92). Under the proper 
conditions, a direct potential of about 20,000 volts, applied between 
the cathode o and the grounded anode, a, will cause a stream of 
cathode rays to originate at the cathode and travel at a very 
high velocity towards the other end. It is necessary to have O the 
negative terminal because the cathode rays consist of electrons 
which possess negative charges. A grounded brass diaphragm, d, 
intercepts all these rays with the exception of those which pass 
through a round hole about u in. in diameter in this diaphragm. 
This small pencil or bundle of rays travels to the lower end of the 
tube, where it strikes the fluorescent screen 8. This screen is 
usually made of calcium tungstate (Ca WO), or sino sulphide 
(Zo8), or some other salt which is strongly fluorescent when 
subjected to the bombardment of cathode rays. 


* Abstract of paper read before the AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, July 2nd, 1915. 
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In order that the fluorescent figure on the screen may be 
symmetrical with respect to the cantre, it is necessary in this 
scheme to use two pieces of similar insulation. These two pieces 
are represented by A and B and are placed between the test 
terminals in the oil-box, 0, as shown in fig. 1. Suppose now a 
high-potential sine wave is applied to these test pieces by means of 
the transformer T, and that it is desired to measure the dielectric 
loss in them. Fig. 1 shows the diagram of connections to be used. 
Fer this purpose, a sine-wave potential, proportional to the voltage 
across the test terminals in the oil-box, is applied to the potential 


Fig, 1.—DIAGBAM OF CONNBOTIONS. 


quadrante, qa, da. This potential is obtained from the air potential 
condenser Cs, as shown in the diagram. This potential produces 
the deflection of the cathode-ray spot on the fluorescent screen s, 
as shown by bb in fig. 2. Since the cathode rays possess no 
appreciable inertia, it follows that this deflection is directly pro- 
portional to E. 

To the current quadrants, qi, qı, is applied a potential ei, 
proportional to the current passing through the insulation under 
test in the oil-box. This potential is obtained from the air current 
condensers, ©; and C2, as shown in fig. 1. The voltage across an 
air condenser is directly proportional to the current passing 
through it. The current that passes through these condensers is 
that which passes through the insulation under teat. This potential 
ei produces the deflection a a of the cathode-ray spot as shown in 
fig. 2, proportional to ei. 

When both of these potentials act on the cathode-ray stream 
simultaneously, an ellipse is formed on the screen, 8, by the 


Fia, 2. Fido. 8. Fig, 4. 


Fig. 2.—F1IGURE PRODUCED ON THE SENSITIVE SCREEN 8. 
Fid. 3.—VECTOR DIAGRAM FOB TESTING CIRCUIT. 
Fic. 4.—CONNECTIONS OF ELECTROSTATIC VOLTMETER. 


finorescent spot, as in fig. 2. The area A of this ellipse is pro- 
portional to the power lost in the insulation and air condensers, 
ci and cs, and since the loss in the air condensers is negligible, we 
see that the area of the ellipse is proportional to the dieleotrio loss 
in the two pieces of insulation under test. Calibrations are 
avoided by the use of the cyolograph as a power factor meter and 
by measuring the currents and voltages independently. The latter 
quantities can be determined withont trouble, and the power 


factors are easily obtained from photographs taken of the 
fluorescent figure. : 

If the power factor of the circuit were unity instead of ocos 6, 
the area, Ao, of the ellipse would be represented by the dotted 
ellipse in fig. 2, and A/A = cos 6. 41 can be obtained by measur- 
ing the major and minor axes of the actual ellipse formed by the 
fluorescent spot on the screen; 40 can be obtained by measuring 
a and b, fig. 2. Hence, cos O can be determined. This makes it 
evident that it is advisable to make three exposures for each 
photograph, one of the ellipse, one of the deflection a, and one of 
the deflection b. However, one exposure, that of the ellipse, 
would be sufficient to determine cos 0. 

This is the value of the power factor of the circuit, but one 
desires the power factor of the insulation which is being tested. 
This is obtained from fig. 3, which is the vector diagram for the 
circait consisting of the two test pieces and air condensers ci and 
ca. The voltage across this oirouit is represented by E, and the 
current passing through it is represented by I, leading E by an 
angle 0. ei is the potential drop across the air condenser, and it 
is at right angles to 1. K is the voltage drop across the insulation, 
and 6 is the phase angle between I and ©’. The power factor of 
the insulation, therefore, is cos &, which is the one sought. 

Approximately, 


cos & = cos 6 + sin 2 6. % K.. 


The current that passes through the insulation also passes 
through the air condensers Ci and C}. Under normal conditions, 
the current passing through any air condenser is given by 
12 270 O ei x 10 amperes, 


where ei = potential in volts across the condenser, 
c = capacity in mfd. of the condenser, 
f = frequency of the applied potential. 


So that this equation can be used to obtain the current passing 
through the insulation. 

The voltage, ei, across the air condensers has been determined 
with a 120-volt Kelvin electrostatic voltmeter used with two 
auxiliary condensers, one connected on each side of the ground 
between ci and ca in fig. 1. One terminal and the metallic case of 
the electrostatic voltmeter can be grounded, and the auxiliary con- 
densers are sufficiently large to permit the 120-volt Kelvin meter 
to be connected directly across them. In fig. 4 the average of the 
readings across A and B is taken to represent the value of ei to be 
used; ei varies from 600 to 3,000 volts, depending on the conditions 
of test. This method is quite satisfactory, and can always be relied 
upon to give accurate results. The loss in these condensers 
introduces no appreciable error in the results. 

The air capacities, Ci and Cz, or these in series with the two 
auxiliary condensers A and B, range from about 0'003 to 0'015- 
microfarads. This range has been found sufficient, The frequency 


Fic. 6.—EXAMPLES OF 
CURVES OBTAINED. 


Fiu. 5,—CYCLOGBAPH IN SMALL 
DARK ROOM. 


of the applied potential is measured without any difficulty. The 
current per eq. cm. can be obtained by dividing the total current 
by the area of the testing terminals; all the current values given 
in this paper are in milliamperes per eq. cm. The test terminals 
used were either 20 or 25˙4 cm. in diameter, and resulta obtained 
with 10-cm. terminals were the same as those obtained with the 
25°4-om. ones, so that the edge effect was negligible. 

The voltage E applied to the test terminals was obtained by 
reading the voltage on the low side of the testing transformer, 
and calculating E by the ratio of transformation. The voltage 
E’ across the insulation can be calculated. The watts lost in the 
two pieces of insulation under test are given by the equation. 


— — — — — — ——— O E 
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FI 008 0, where the potential and current are in volts and 
amperes respectively. Watts per cu. om. can be obtained by 


dividing the total watts by the actual volume of insulation under 


test, f l 
About 30 seconds are required to make the three exposures for 
each photograph, and about a minute more is required to obtain 


all the other necessary readings. In about 10 minutes we can’ 


soure data to give curves showing watts vs. voltage, current vs. 
voltage, and power factor vs. voltage. 

An illustration of the cyclograph, as it is set up in the small 
dark house, is shown in fig. 5. 

In the literature on cathode-ra a | 
trouble encountered with hardening and softening effects 
in these tubes. The. hardening” is an increase and softening "’ 


vacua over long 
constant vacuum for almost two yearr, and there is no indication 


that it will not maintain this vacuum for a number of years, 
although it is used almost daily. Not one exception to this rule 
has been found. 

Another difficulty was due to eleotrostatic charges which acou- 
mulated on the glass surrounding the aluminium cathodes. These 
charges were of a positive sign, and since the cathodes were 
negative, discharges would occur between the cathodes and glass 
as soon as the potential differences reached a sufficient magnitade 
to cause the discharges. Such discharges always caused the 
cathode ray streams to be unsteady, and frequently resulted in 
flash-overs within the tubes between the cathodes and anodes, The 
fiash-overs were prevented by the use of high resistances (perhaps 
100,000 ohms each) such as high-resistance lightning arrester rods, 
in the cathode leads. These resistances should connect imme- 
diately to the cathode terminals, as shown by r in fig. 1. These 
resistances not only prevent fiash-overs, but they also cause the: 
tubes to operate much more steadily. They do not, however, 
prevent discharges from occurring between the cathodes and the 
glass surrounding them. 

It was noticad that tubes whose vacua “softened” during 
operation never gave any trouble due to these electrostatic charges. 
Tubes which had been exhausted several hours at a high tem- 
perature in order to eliminate vacuum changes were always unsatis- 
factory, because of the difficulty with the charges, Since the 
adsorbed gases are liberated from the glass during exhaustion at 
about 350° O., it would seem that the reason the charges accumu- 
late during operation of the tubes is on account of a film of gas 
on the glass being necessary for conducting away the charges to 
the cathodes. The following scheme of exhaustion was found to 
eliminate all trouble of this kind. The idea was to remove a 
sufficient amonnt of the film of gas by exhausting the tubes at a 
high temperature, in order to allow a constant vacuum to be main- 
tained and still leave on enough of the film to conduct away the 
charges which collect on the glass surfaces. After some experi- 
menting it was found that if the tubes were exhausted at abont 
350° C. for, perhsps, a half-hour, the vacua would remain constant 
during several hours of continuous heavy operation, and no trouble 
would bə experienced on account of charges on the glass surround- 
ing the cathodes. Exhaustion at a high temperature for this 
time was sufficient to avoid vacuum changes over long periods. 
This method of exhaustion has been tried on a number of experi- 
mental tubes and found to be satisfactory. 

Soft sodium glass has given less trouble with these static 
discharges than any other glass tried. This glass is also easy to 

k. 


wor. 

The deflecting quadrants can be placed outside the tubes, which 
greatly simplifies their construction. It also permits easy adjust- 
ment of the magnitude of the deflections, a thing which is highly 
desirable in this work. The quadrants are made of pieces of brass 
about 0˙5 in. x 1 in., and they must be supported by a material 
which has a very high insulation resistance and does not change 
dus to surface leakage or otherwise. Hard rubber serves this pur- 

nicely, and accurate results can always be obtained with it. 
The ewitonies connecting the leads to the potential quadrants should 
have hard rubber bases with considerable leakage surface. Since 
the current condensers are so much larger than the potential one, 
it is not necessary to have such highly insulated switches. 

Daring damp weather moisture will deposit on the surface of 
glass. Formerly this always happened with the cathode-ray tubes, 
and sometimes it was impossible even to deflect the rays, because 
the deposited moisture acted like a metallic shield for the rays. 

It was necessary to make the tubes completely non-hygroecopic 
in the neighbourhood of the quadrants in order to ensure satis- 
factory resulta. Cellulose nitrate hes been used for this purpose, 
and it hes been found quite satisfactory. 

The kenotron has been tried as a means of exciting the tubes; 
it produces a steady cathode-ray stream, and there is no apparent 
reason why it could not be used to good advantage in this work. 
The mechanical rectifier has been largely used in connection with 
the cyclograph for producing the cathode rays. 

The focusing coil, F (fig. I), is used for concentrating and 
increasing the brightness of the fluorescent lines on the screen. 
The focusing coil is always placed so that its plane coincides 
with that of the cathode. 


(To_be continued.) 


tubes, reference is made to 


SOCIETIES AND INSTITUTIONS. 


As we are frequently asked through the post for the addresses 
of electrical, engineering, and scientific institutions and asso- 
ciations, we give below a list of these. The addresses given 
are those of the secretaries. We propose to republish the liat 
about four times a year. 


Associzted Municipal Electrical Engineers (Greater London), Electricity 
Works, Squit es Lane, Finchley, 

Association of Electrical Station Engineers, 41, Warren Road, Leyton, N. E. 

Association of Engineers-in-Charge, St. Bride's Institute, Bride Lane, 
London, E.C. 

Association of Consulting Engineers, Inc., 11, Victoria Street, London, S.W. 

A ioci tign of Mining Electrical Engineers, Bank Chambers, London Road, 

erby. 
a ol Supervising Electricians, St. Bride's Institute, Bride’s Lane, 
ndon, E.C. * 
Batti-Wallahs' Society, 25, Victoria Street, London, S. W. 
British Electrical and Allied Manufacturers’ Association, Inc., King's 
„ House, Kingsway, London, W. C. 

British Engineers’ Association, 33, Victoria Street, London, S. W. 

British Association for the Advancement of Science, Burlington House, 
London, W.C. 

Chemical Society, Burlington House, London, W.C. 

Diesel Engine Users Association. Chelsea Electricity Supply Co., 19, 
Cadogan Gardens, Chelsea, S.W. 

Electrical Contractors’ Association., Inc., 20, Bucklersbury, London, E. C. 

Electrical Trades’ Benevolent Institution, 18 & 21, Park Mansions, Vaux- 

l hall Park, S. Lambeth Road, London, S.W. 

Electrical Trades’ Union, 137, Great Clowes Street, Broughton, Manchester. 

-Electro-Harmonic Society, Finsbury Pavement House, London, 

Faraday Society, 83, Victoria Street, London, S. W. 

Illuminating Engineering Society, 32, Victoria Street, London, S. W. 

Incorporated Assuciation ot Electrical Power Companies, Caxton House, 
Westminster. S.W. 

e . Electrical Association, 28, Bedford Square, Lon- 
don . C. 


Institute of Metals, Caxton House. Westminster, London, S. W. 

W Civil Engineers, Great George Street, Westminster, Lon- 
don, S. W. 

Institution of Electrical Engineers, Victoria Embankment, London, W. C. 

Institution of Mechanical Engineers, Storey’s Gate, St. James’s Park, 
London, S.W. 

Institution of Mining Engincers, 39, Victoria Street, London, S. W. 

Institution of Post Office Electrical Engineers, G.P.O. West, London, E.C. 

Iron and Steel Institute, 28, Victoria Street, London, S.W. 

Junior Institution of Engineers, 39, Victoria Street, London, S.W. 

London Electrieal Engineers, Territorial Force, 46, Regency Street, Lon- 
don, S.W 

Metropolitan 
Tramways Department, Croydon. 

Municipal Tramways Association, Inc., Tramway Offices, 7, Hall Ings, 
Bradford. 

Physical Society of London, Imperial College of Scicnce, South Kensington, 
Lendon, S.W. ' 


Pest Office Teiephore and Telegraph Society of London, G.P.O. (North),. 
E.C 


Association of Eleciri Tramway Managers, Corporation 


Röntgen Society, 7, Harley Street, London, W. , 
Royal Institutión of Great Britain, 21, Albemarle Street, London, W. 
Royal Society, Burlington House, Piccadilly, London, W. 

Royal Society ot Arts, 18 and 19, John Street, Adelphi, London, W.C. 
Society of Engincers, Inc., 17, Victoria Street, London, S. W. : 
Tramways & Light Railways Association, Caxton House, London, S.W. 
Wireless Society of London, 107, Hatton Garden, London, E. C. 


Standardising Electrical Motor- Car Fittings in 
the U.S.—Elaborate studies of electrical equipment for petrol 
motor-cars have been made by the Electrical Equipment Division 
of the Standards Committee of the American Society of Auto- 
mobile Engineers, A number of recommendations on such pointe 
as interchangeable bulb bases and connector plugs, the use of 
conduit in installations, the methods of earthing circuits, oonnec- 
tors, fuses and their rating and installation, and methods of 
battery installation in connection with electrio lighting and engine 
starting sets have lately been made. Among the more suggestive 
recommendations is one that before any electrical appliance is: 
added to the equipment of a car after it is sent out from the 
manufacturer's works, a description of it be sent to the car maker 
in order to secure his recommendation as to ite suitability, and the 
best method of applying it to the particular car. In place of the 
terms single wire and two-wire systems, now generally used, 
the Division prefers to call them “ insulated return,” in the case 
of the latter, and “grounded return” as regards the former. 
Metallic conduit is preferred for protecting conductors, and rules for 
its construction and use are specified in considerable detail. The 
adoption of fuses, rated respectively at 10, 20 and 30 amperes, is 
recommended, while fuse ratings must be in accord with the speci- 
fications of the American National Board of Fire Underwriters. 
Battery installations must be so carried out, that neither acid 
fomes nor overflow of water or electrolyte will cause serious 
leakage of current. Battery hold-down bolts, if connected to 
metal handles or other metal parts at the top of the jars, must be 
insulated at one end at least. Among other matters that are under 
consideration is that of perfecting the standards for lamp bulb 
bases, connecting plugs, and receptacles. Hitherto connectors have 
not universally interchanged with lamp sockets, but standard 
plugs have now been laid down, which will fulfil this require- 
ment. Occasional difficulty in fitting bulbs into their sockets, 
owing to irregularities in the manufacture of the bulbs, will also 
be done away with when the new standard calling for a reduction 
in the length of the socket of in. comes into effect. A desire 
has aleo been expressed for the reduction to standard form of 
certain dimensions of electric engine starting units, with the hope 
that the interchange of different makes of starter might thereby 
be facilitated. The Division has, however, not proceeded beyond 
the preliminary stages of its investigation, and thus far has found 
little to indicate that practice has settled down sufficiently te 
warrant the attempt at standardisation at the present time. 
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UNITS FROM REFUSE. 


By A, J, ABRAHAM, M. I. E. E. 


My excuse for writing this short article is that I 
have served in combined electricity and destructor 
stations since 1901, and my humble object is to bring 
this experience before more able engineers who have 
hitherto treated lightly the immense possibilities of 
town refuse. 

Everyone will admit that, from the health point 
of view, the only way to deal with refuse is to cre- 
mate it, and that the 5 which still tips this 
around the neighbourhood for reasons of false 
economy should be open to criminal prosecution— 
unfortunately this is not the case! My chief com- 
plaint is that even the leading destructor makers 
have got into a groove or; perhaps, have been 
pushed into this groove, and the result is that 
while the average destructor is excellent for the 
purpose of destroying refuse, justice cannot be done 
to the refuse from a steam raising point of view. 
The consequence is that in various parts of the coun- 
try to-day there are electricity works hampered with 
the inevitable drawbacks of a destructor which is 
absolutely useless for steaming boilers, and the elec- 
trical engineer rightly considers that he has a mill- 
stone tied round his neck. As stated above, des- 
tructors have in the past been designed solely with 
a view to burning refuse, and where these have been 
combined with an electricity works, either all the 
value of the radiant heat has been allowed to go to 
waste in the combusion chamber, thereby in most 
cases reducing the steaming efficiency of the destruc- 
tor by nearly 50 per cent., or else the space under the 
boilers has not been large enough to consume all 
the gases and otherwise act as a perfect combustion 
chamber. During ordinary quiet working in the 
Aberdare destructor we evaporate an average of 4 lb. 
of water per lb. of refuse from and at.“ On our 
peak, however, for the purpose of saving refuse, we 
abandon the destructor and burn refuse directly 
under the boilers with specially constructed furnaces, 
and with the latter arrangement we can evaporate 
considerably over this amount of water per lb. of 
refuse “‘ from and at.“ Neither arrangement is an 
ideal one fon obvious reasons, and had there been 
no Local Government Board inquiry (where one set 
of experts proved that our proposed scheme would 
be a drastic failure, and the other set proved that 
it would be a success), and had we known what ex- 
perience has since taught us about this wonderful 
refuse before the works were planned, a combination 
of the present arrangement would no doubt have 
been installed in the destructor, and in place of our 
present small non-condensing units, the Consulting 
Engineer would have had the wherewithal to install 
larger condensing units. The results of such a 
plant would have staggered both destructor makers 
and electrical engineers. 

Last year Aberdare Electricity Works generated 
1, 110, 229 units. Only nine tons of coal were burnt 
and produced 1,827 units, whereas 13,011 tons of 
refuse were destroyed and 1,108,402 units were 
generated by refuse, or an average of over 85 units 
per ton of refuse for the whole year, and this figure 
includes all refuse used for steam raising and bank- 
ing, steam for forced draught, pumps, crusher engine 
and the large quantity of steam which was blown off 
to atmosphere. These figures become more inter- 
esting when it is repeated that our engines are small 
units, consisting of 100 Kw. and 200 Kw. sets which 
exhaust to atmosphere, and there are no economisers 
installed. For fear of being laughed to scorn, J 
hesitate to give the amount I consider we should 
easily be able to increase the figure of 85 units per 
ton of refuse to, if we were working a destructor of 
an absolutely novel and proved design in combina- 


tion with one fairly large turbo-generator driving 
both lighting and traction, and running condensing 
on superheated steam in conjunction with econo- 
misers. In view of our present figures anybody will, 
however, surely agree that the average figure of 85 
units could be increased to 160 units per ton, and 
given a load factor of 25 per cent. up to 250 units per 
ton of refuse destroyed. 

Thanks to refuse and the enthusiasm of the Aber- 
dare Council and the loyalty of the staff, our tram- 
ways (also run by refuse) made a surplus last year of 
some £3,600, and our electricity department about 
£1,200, and to show that the destructor shared in the 
general prosperity, it may be mentioned that the por- 
tion of the destructor revenue derived from the sale 
of steam nearly paid for the labour cost of destroying 
the refuse—and this in spite of the high price of 
labour in this district. 

There is no doubt but that the three combined 
schemes, namely, destructor, electricity works, and 
tramways are, as a whole, the most successful com- 
bination in the Kingdom. 

Our electricity working costs per unit sold on an 
output of just over one million units are 0.72 pence, 
and the Aberdare people enjoy the cheapest electri- 
city in South Wales, the average price obtained be- 
ing 1.57d. per unit. 

n face of the above example there is a neighbour- 
ing Council nearly adjoining Aberdare who are tip- 
ping refuse nearly as valuable as coal and buying 
current in bulk from a power company. Moreover, 
they are at present extending this short-sighted 
policy, although in the future they propose to lay 
down electric tramways. I think such an authority 
would be in a better position to buy electricity in 
bulk after they had made full use of their splendid 
refuse and dealt with it in a sanitary manner, when 
they could say to some company: Our present cost 
of generating electricity is o. 7d. per unit sold. What 
is your price if we improve your load factor by gene- 
rating with refuse during your peak load? 

They would also have a better case for their pro- 
posed Tramway Bill. What is going to happen in 
such places when the tips fill up and there is no space 
for either refuse or useless destructor residue ? 
Would it not be better to save tipping space for 
destructor residue rather than fill up this available 
space with refuse, especially as the bulk of refuse is 
75 per cent. more than the destructor residue would 
be? 

To take the case of a neighbouring town of 40,000 
inhabitants and using the experience already gained, 
the following extraordinary result is not a fairy tale 
but can be guaranteed with perfect safety to anv 
authority in this district, within a few years after 
the works started a supply: — 


Refuse destroyed per annum ... 12,000 tons. 
Units sold—private supply per head of 
population = 20 __... P = 800,000 
Public lighting = 100,000 
Tramways = 400,000 
Total units sold 1, 300, 000 
Total units generated 1, 400, 000 


The total labour cost of dealing with 12,000 


tons of refuse per annum ie . £1,400 
Destructor revenue from Electricity Depart- 
ment 1, 400, oo0 units at. 25d. £1,400 


So that the authority, instead of either wasting the 
heat and paying, say, £1,000 per annum for labour 
in order to get rid of their refuse or sending out 
notices re killing flies, and at the same time polluting 
the neighbourhood and spreading disease, would be 
able to destroy all refuse for the maintenance and 
capital charges of their destructor. 

The electricity department would also reap the 
benefit of a fuel cost of .25d. per unit generated on 
the low output of 1,400,000 units, and such a cost 
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with coal could otherwise only be obtained on an 
output of five or six times this amount. For future 
comparison it could reasonably be expected that 
12.000 tons of this refuse will generate up to 
2,000,000 units for the same labour cost, leaving the 
destructor with a sum of about £166 per annum in 
hand for maintenance of plant, after the charge of 
25d. to the electricity department had been reduced 
to .2d. 

Another authority I know of have recogmsed the 
tremendous value of the refuse, and have made a 
bargain with a power company to exchange current. 
do not know the arrangement, but if a million units 
have to be pumped into the company’s system before 
arevenue of £2,000 is obtained, the arrangement ap- 
pears to me to be an excellent one (for the power 
company), when it is borne in mind that Aberdare 
selling the cheapest electricity in South Wales makes 
a revenue of about £7,000 per million units; in 
the earlier days of the undertaking we should have 
been glad to supply our surplus heat for $d. per unit 
at our switchboard, and could do with a similar ar- 
rangement at the present time provided that we were 
not bound to supply a certain number or any units 
after we could get a better price for them directly 
from our own ratepayers. 

Now, between the typical refuse of South Wales 
and the ordinary refuse which I have used in 
England and Scotland, there is not so much differ- 
ence as one would imagine. Although by injudicious 
use and the slightest attempt at forcing we can soften 
the firebrick lining (3,074° F.) in the Aberdare 
destructor, yet we find it pavs us to keep a combus- 
tion chamber temperature of not more than 2,300° 
F., or a heat hovering between orange and white. 
Our heat, however, is absolutely constant. With 
very poor refuse in 1901, nickel could often be melted 
in the furnaces. In 1903 the Manchester Steam 
Users’ Association carried opt tests at the Nelson 
destructor and obtained furrface temperatures from 
2,300° F. to 3,100° F., and destroyed an electric plati- 
num wire resistance pyrometer when trying to take 
the temperature of the combustion chamber. In Cam- 
buslang Electricity Works ten years ago, with poor 
Scotch residential district refuse, we ran the combus- 
tion chamber at a temperature of nearly 3,000° F. for 
eight hours a day and seven days a week, and did 
not even stock coal. So that there is not the slight- 
est doubt but that from any refuse ample heat can 
be obtained. The difference, of course, is that, all 
other things being equal, in South Wales on a grate 
area Of 25 sq. ft. you will have a job to properly 
destroy, without injuring the destructor, 10 cwt. of 
refuse per hour; whereas in average districts nearly 
double this quantity could be cremated for the same 
useful heat. With the very poorest class of refuse 
there is no reason why 23 lb. of water per 1b. should 
not be evaporated. 

In 1903 a Lancashire colliery town had undoubtedly 
a good destructor for destroying refuse, but as a 
steam raising plant during the years ended March, 
1906, to 1912, it appeared to be a failure. The popu- 
lation was in 1912 45,000, so that about 14,000 tons 
of refuse should have been available, and there is no 
doubt but that with a properly designed steam rais- 
ing destructor 840,000 units could easily have been 
generated at a fuel cost of .25d., and a destructor 
labour cost of nothing or next to nothing. 

As, however, the unfortunate engineer had the 
aforementioned mill-stone hanging round his neck, 
this is what happened with good refuse at this town 
for the year ended March, 1912: 


Net deficit on electricity undertaking £311 
Units sold ... sit Ss i 819,261 
Fuel cost .. 43d. per unit sold. 


It would be instructive to know on top of this what 
was the labour cost of destroying the refuse per ton, 
and whether all the refuse (taken at 14,000 tons) 
was destroyed, and what income the destructor 


derived from steam. Now, had it been possible 
at this time to take advantage of the refuse, the fuel 
cost would have been reduced by .16d. per unit sold, 
the destructor would have obtained a revenue for 
steam of over £850, the electricity department’s. 
deficit of £311 would have been a surplus of £235, 
and the ratepayers would not have had to spend 
£1,000 or so for coal. 

During the year ended March, 1906, the units. 
sold were 799,297; the deficit, £332. The cost 
of coal and coke was £1,328, and the amount paid to 
the destructor for steam £150. To-day the above ap- 
pears to be a very sad result, and it is similar results. 
all over the country which make the unfortunate 
engineers in charge of such plants loathe the name of 
destructor. 

From experiments which I have carried out, and 
from bitter experiences with front feed, back feed. 
top feed, and tub feed destructors, I have come to 
the conclusion, if you want steam and proper com- 
bustion without undue dust: — 

1. That the ashpit pressure of any destructor 
should not exceed 1 in. of water. N 

2. That the cells should be front fed and below the 
combustion chamber, and the latter should have a 
false bottom for dust. 

3. That large water tube marine-type boilers with 
superheaters should be placed directly on top of the 
combustion chamber. | 

4. That separate steel stacks complete with dust- 
catcher (which can be cleared while working), econo- 
miser and fan draught at the chimney base should be 
provided for each boiler. 

5. That turbo-generators and condensing plant 
should be installed on the electrical side. 

And it is my humble opinion that then, and not 
until then, shall we begin to realise the value of the 
despised town refuse and stop using coal. At the 
same time attention will be given, as at Barnes and 
Dover, to economical scavenging by means of motor 
lorries, which will bring the refuse from collecting 
stations to the destructor, for surely, refuse will be 
worth gathering in from far and near when we know 
how to use it. : : 

The War Office are just now busy relieving local 
authorities of their horses, and before such author- 
ities have no horses left they should carefully con- 
sider battery refuse vans which will improve their 
load factor and reduce the cost of scavenging. 


e 


The Gas-Filled Lamp in Photography.—In a recent 
issuethe Electrical World gave the results of a research by Dr. W. Voege 
on the effect of operating standard gas-filled lamps at over - voltage, 
so as to obtain a higher actinic output than is ordinarily available. 
Starting with an ordinary gas-filled incandescent lamp, normally 
operated at 12 volts, Dr. Voege operated it at 30 per cent. over- 
voltage, with the result of bringing down the specific consumption 
to less than a third of a watt per hefner. The candle-power under 
this treatment rose 150 per cent., and the actinic power a good 
deal more, the gain varying according to the character of the 
photographic paper or plate employed in the test. With a certain 
paper, for example, the actinic output of the lamp over-run by 
30 per cent. increased about.3°75-fold; ona fast dry plate about 
2°75-fold. While these figures still leave the incandescent lamp 
far behiad the arc lamp, they show so great an inorease over the 
results at ordinary voltage as to overcome in no small degree the 
difficulty hitherto felt with respect to the use of this lamp on 
account of the length of exposure. 

Although Dr. Voege’s experiments did not inolade ortho- 
chromatic plates, he has done quite enough toshow that by raising 
the voltage on a gas-filled lamp it becomes a most useful auxiliary 
in photographic working. The subject is worth further 
investigation. The ELECTRICAL REVIEW drew attention to the 
possibilities of the tungsten lamp in this connection some years 
ago. 

Marylebone.—CoaL ConTRacts.— In October, 1913, 
the Marylebone Council entered into a contract with Messrs. Cory 
and Sons for the supply of 20,000 tons of coal. Since the com- 
mencement of the war, considerable difficulty has been experienced 
by the contractors in making delivery in accordance with the con- 
tract, and various claims have from time to time been made for extras 
on the contract. After protracted negotiations the contractors 
have now agreed to fulfil their obligations, 
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NEW PATENTS APPLIED FOR, 1915. 


(NOT YET PUBLISHED). 


pompi ö for this journal y MrssrS. W. P. THourson & Co.. 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


9,408. "Cases for ammeters and voltmeters.” A. Cum & H. Burer 
trading as Central Manufacturing Co.). June 28th. 

9, 11. Bell operated electrically.” E. Kitner. June Bth. 

9.428. X-ray apparatus. Brimsn THomson-Hovusron Co., Lro. June 
228th. (General Electric Co., United States.) 

9,442. Electric induction motors. R. F. M. Wooprorpr. June 26th. 

9,47. Electric hand grenade or shell... W. J. Witson & W. H. Wisor. 
June 29th, 

9,76. Wire-workin 


apparatus. British THomson-Houston Co., LD. 


June 29th. (General Electric Co., United States.) 
9,77. Means for cooling electrically-operated tools“ FRANKFURTER 
MASCHINENBAU AKT. GES. von x, Pokorny & Wirrextnn. June 29th. (Conven. 


tion date June 30th, 1914, Germany.) (Complete.) 

9,498. N systems and apparatus. Unrrep TELEGRAPH & CABLE 
Co., and W. M. Bruce, Jun. June 29th. (Complete.) 

9,509. Electric lamp stands. Watiacs Novklry Co. 
vention date, July 13th, 1914, United States.) (Complete.) 

9,514. Incandescent electric lamps. J. J. RusseLL & F. L. Harrison. 
June 29th. 

9.519. gy a ignition devices for internal-combustion engines. A. F. 
Parne. June Soth. 

9,522. Electrical water-heater. J. H. Ropinson. June 30th. 

9.587. Electric clocks.” W. H. Snorrt. June 36th. 

9,557. Dynamo-electric machines. BrimsH THowson-Hovuston Co., Lro. 
June 30th. (General Electric Co., United States.) 

9.573. Device for recording the ition of an engine telegraph at any 
given time. R. S. O'New. vane 

9.582. Telephone systems. AuTomaTiC TELEPHONE MANUFACTURING Co., 
LTD., & P. T. Bares. June 30th. 

9,584. Electric fluid heaters.” 


June 29th. (Con- 


G. P. ELAN, S. O. Sarispury & A. R. 


TaLBot. June 30th. (Convention date, December 26th, 1914, United States.) 
(Complete.) 

9.627. Dry batteries.“ R. pe Fortuny. July Ist. (Complete.) 

9,628. ‘‘ Electric welding and apparatus therefor.” British THOMSON- 


Houston Co., Lro. July Ist. (General Electric Co., United States.) 

9,635. ‘‘ Transmission of power to electrically-driven machines. 
Casse. July Ist. (Complete.) 

9,682. Electrically-operated change-speed gear. OESTERREICHISCHE Daim- 
uax-Motroren Axt. GES. July 2nd. (Convention date, July 14th, 1914, 
Austria.) (Complete.) 

9.684. Galvanic battery cell of the mercuric-oxide type." J. N. Brox- 
STED and H&Liesens Enke & V. Luovicsen. July 2nd. Complete.) 

9.600. Electron discharge apparatus and method of operating the same." 
Burris THomson-Houston Co., Lro. july 2nd. (General Electric Co., 
United States) 

9.7006. Spring- return mechanism for electric motor controllers and for 


H. S. 


other purposes. ELECTRIC & ORDNANCE Accessorizs Co., Ltp., N. G. Lanc- 
RISU and L. Hopcson. July 3rd. l 

9.715. Magneto-electric machines. S. R. Conr, B. R. Conen, & W. 
. TrowtLL. July 3rd. 


9,790. Wireless signalling systems.” British Tuouson-Houston Co., 
Lro. July 3rd. (General Electric Co., United States.) 


9,725. Electrical transmitting apparatus. H. K. Harris. July 3rd. 


PUBLISHED SPECIFICATIONS. 


opies af any of the Specifications in the lowing list may be obtained 
of Mesars. W. P. THompson & Co., 285, High Holborn, C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1913. 


19,445. HIGH-FREQUENCY ALTERNATING-CURRENT DyNAMoOS. 
August 28th. P 

31,574. Mercury Varour ELregcrTRIO Recrimzrs. British Thomson-Houston 
Lo. (Allgemeine Elektricitats Ges.). September Mth. 

21.959. Com Bossin yor ELECTRIC METERS, MEASURING INSTRUMENTS, OR TIIE 
uiks. Allgemeine Elektricitats Ges. September 29th. (November 28th, 1912 ) 

38,386. Avuromatic SELECTING DEVICES FOR TELEPHONE Systems. Siemens 
and Halske Akt. Ges. October 15th. (October 17th, 1912.) 

33,348. ELECTRIO SWITCHGEAR IN WHICH ALL CURRENT-CARRYING PARTS ARE 
IMMERSED IN OIL OR EMBEDDED IN AN INSULATED Mass. Allgemeine Elektrici- 
tats Ges. October 15th. (October 15th, 1912.) z 


M. Breslauer. 


1914. 


6.992. ELECTRIO [IGNITION SYSTEMS FOR INTERNAL-COMBUSTION ENcines. O. 
Heins & C. M. Wild. March 19th. (March 19th, 1913.) 

7.007. REGULATORS rox ELAC Circuits. British Thomson-Houston Co. 
(Allgemeine Elektricitats Ges.). March 19th. 


7.900. TELEGRAPH or TRLEPHONB Retay. C. Still. March Qist. 
3 METHOD or TRANSMITTING Sounos ELecrricatty. C. Still. March 
st. 
7,203. Muicropnongs. C. Still. March ist. 
7,208. NUMBER INSTRUMENTS rox AUTOMATIC TELEPHONE SySTEMS. Siemens 
Bros. & Co. and L. A. Petithory. March Qlst. (Addition to 14,614/13.) 
7,266. ELECTRICAL BURGLAR ALARMS. A. Zehden. March 23rd. (March 


35th, 1913.) 


7,327. APPARATUS FOR SUPERVISING TELEPHONE ExCHANGES WORKING ON 4 
Semi-automatic System. Siemens & Halske Akt. Ges. March 23rd. (March 
35th, 1913.) 

11,708. ARRANGEMENTS Fro: WIRELESS TELEGRAPHY AND TELEPHONY. J. 
Schiessler, May 12th. (October 16th, 1913. Divided application on 29,447/13, 
December 20th.) 

14,021. ELecrricatty-priven Drituim; MACHINE. 
Ges. June loch. (June 13th, 1913.) 


14,163. APPLIANCES FoR Matano ELECTRICO Conpucrivity Conpurr Sys- 
tems FOR CARRYING CABLES FOR Power, LIGHT, OR OTHER ELECTRICAL INSTALLA- 
tions. F. J. B. Wineberg & E. T. Parker. June 12th. 

: 14,398. Frrrincs ror MgrLLIo Conpure Sysrems or ELECTRICAL WIRING. 
T. Manson. June 15th. 


14,469. ELECTRICAL HEATING APPARATUS. 


Siemens Shuckert-Werke 


A. F. Berry. June 16th. 


APPARATUS FOR DISINFECTING THE MOUTHPIECES OF TELEPHONE TRANS. 


14,739. 
MITTERS. H. H. Mahieu. June 19th. 
. TELEPHONE Systems. R. H. Burfcind. June 19th. (June 2lst, 
15,068. NozzLs Piucs ror FLUID FLOW Meters. British Thomson-Houston 
Co. (General Electric Co.). June 23rd. 
15,125. TELEPHONE Switcnes. T. Green. June Mth. 
16,984. Execrrio Circuir Breaxers. C. Ellison. july 17th. 


19,538. ELxCrnornonrs. E. W. Schneider & E. H. Stolz. September 8th. 


19.679. ETxcrio Hano Lamp. T. E. Dickinson & Optalyte, Ltd. Sep- 
tember llth. 

19,908. ETTCRI CAI Cox dur Firmncs. J. R. A. Hemming & A. E. Beck. 
Sept. 18th. 

19,943. Etrcrrio RHEOSTATS. 
trie Co.). September 18th. 

20.129. ELECTRIC Rhxosrars. 
tr.c Co.). September 24th. 


20,342. SYSTEM OF AND MEANS For SIGNALLING ELECTRICALLY, ESPECIALLY FOR 
UBR IN COAL MINES AND THE LIKE. H. Green & W. de M. Landon. Sep- 
tember 30th. 

20,927. ELECTRo-MACNETIC Switcn. 
(June 8th, 1914.) 


21,782. ELECTRIC STARTERS FOR USE ON MOTOR-CARS AND THE LIKE. 
Midgley & C. A. Vandervell. Octooer tn. 


22,044. Dasu pot PLuncers. Electric & Ordnance Accessories Co., Ltd., 
and J. Etchells. November 5th. 


24,742. Firtincs ror Conpuirs rox ELECTRICAL CONDUCTORS. 
Sclater. December 29th. 


British Thomson-Houston Co. (General Elec- 


British Thomscn-Houston Co. (General Elec- 


Robert Bosch (firm of). October 13th. 


A. H. 


A. W. 


1915. 


1,580. Execrrio Barreriss. B. Pordes. January 30th. 


4,560. DyNAwO-ELECTRIO MACHINES. British Westinghouse Electric and 
Manufacturing Co. March 23rd. (March 23rd, 1914.) 


West Australian Government Power Station.— 
The accompanying illustration shows the new power station near 
Perth, W.A., which is being erected by the Government of Western 
Australia to supply the Government tramways, and to provide a 
bulk supply for the city of Perth and the surrounding towns and 


PowWEB STATION IN COURSE OF ERECTION, 


distriota within a radius of 15 miles. The station will havea plant 
capacity of 12,000 KW. and will work at 6,000 and 20,000 volta, 
three- , 40 oycles. The city supply will be given through a 
ring main at 6,000 volts. We are indebted for the photograph to Mr. 
W. H. Taylor, formerly assistant engineer at Walthamstow, who 
went out in January last year to take the post of electrical super- 
intendent of the Government tram ways and power supply. 


Workmen’s Compensation.—It is common know- 
ledge that in the negotiations which take place respecting com- 
pensation to workers who may have been injured in the course of 
their employment, the parties. most intimately concerned are not 
the employer, and the injured person, but the insurance company 
and the worker. Judge Mellor, who has naturally a wide 
knowledge of workmen's compensation cases, and can speak with 
authority on things as he finds them in the Manchester County 
Court, declared there on Thursday of last week that his experience 
was that in only two per cent. of cases under the Workmen's Com- 
pensation Act were the employers directly interested. The disputes 
were usually between the workmen and the insurance companies, 
and about 50 per cent. of the workmen, being members of Trade 
Unions, had their interests properly safeguarded, while the other 
50 per cent. (including women and children) were not in the ranks 
of organised labour, and were likely to stand in a very bad way 
unless County Court Judges looked after them. He had consulted 
with other judges, and had come to the conclusion that in cases of 
injuries to workmen declarations of liability were about the most 
valuable means of protecting workmen against insurance com- 
panies who tried various dodges in order to avoid their liabilities." 
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No. 1,965. 


SCIENCE AND THE WAR. 


On Monday last the composition of the Admiralty Board 
of Inventions, over which Lord Fisher presides, was pub- 
lished ; we note with satisfaction that the list contains the 
names of Sir J. J. Thomson, Sir C. A. Parsons, Prof. 
W. G. Bragg, Sir William Crookes, Mr. W. Duddell, Sir 
Oliver Lodge, Sir Ernest Rutherford, Mr. G. G. Stoney, 
and Prof. the Hon. R. J. Strutt, as well as other leading 
men of science—all, with one exception, Fellows of the 
Royal Society; it is stated also that the Royal Society 
will co-operate in the work of the Board, and that addi- 
tions will be made to the Panel of Consultants from time 
to time, so that the services of specialists who are not 
already on the list may be utilised for the nation’s benefit. 
It can hardly be supposed that these eminent men will 
be called upon to sort out the wheat from the immense 
bulk of chaff that will be showered upon them by would-be 


~ inventors; that would be as wise as to use a steam- 


hammer to crack nuts. Presumably, therefore, a staff of 
assistants will be provided, to whom will be entrusted the 
task of considering suggestions and selecting from them 
those that appear worthy of the attention of the Board. 
Upon this staff a great responsibility will rest; ib is easy, 
no doubt, to eliminate such propositions as the electric gun, 
the aerial torpedo, the magnet to repel torpedoes, and 
similar chimerical ideas, but there is a risk that in the pre- 
liminary sorting pearls of wisdom in rough shells may be 
rejected, and we trust that none but expert technical men, 
with alert and open minds, will be employed on this im- 
portant work. 

It was reported on July 9th that Mr. Lloyd George had 
made arrangements with the War Office and the Admiralty. 
to take over from them the work relating to munitions and 
inventions connected with the Army, but no announcement 
has been made as to the formation of a similar Board of 
Inventions for his Department. It is not clear to us that a 
separate Board for department is necessary; surely it 
would be better to organise a single central body to deal 
with the whole of the work, as otherwise there is certain to 
be overlapping in many respects. 

Speaking in the House of Lords not long ago, Lord 
Crewe made the remarkable statement that every effort had 
been made to utilise scientific knowledge since the beginning 
of the war; if this is so, it reflects little credit upon those 
who made the efforts,“ for their failure has been con- 


spicuous, while scientific men of all classes, and of the 


highest standing, have proclaimed their inability to induce 
the Government to accept their services. At a meeting 


of the British Science Guild, on July Ist, Sir William 


Ramsay pointed out that immediately after the outbreak of 
war the French Academy of Sciences offered all its 
resources to the Government, and they were at once 
accepted. In October he had urged the organisation 
of the Royal, Chemical and Engineering Societies for a 
similar purpose, but up to the beginning of July no such 
organisation had been created. Others had made similar sug- 
gestions, without success. Sir William complained of the 
appointment of numerous small committees of men whose 
names were kept secret, instead of the formation of a central 
body of scientific men to whom the various departments of 
the Government should apply for advice and assistance. 
Despairing of Government action, he proposed that scientific 
men should organise themselves to combat the attempt of 
the Germans to obtain world-wide dominion. 

Fortunately, we now see the Government, like some 
weary Titan slowly awakening from his slumber, painfully 
and sluggishly arousing itself to the realisation that this 
is not an ordinary war; that we are at death- 
grips with a powerful enemy, and that we must 
marshall all our forces, military and naval, scientific and 
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industrial, to cope with the frightful peril that confronts 
us. As we have indicated, even now there is a lack of 
coherence and co-operation in the actions of the different 
departments of State; they seem to resent the offer of 
scientific assistance, while they profess to welcome it, and 
aocept it with reluctance. How different is the attitude of 
the German Government—and what immense advantages 
it has derived from its free utilisation of scientific effort 
Bat it should be borne in mind that the fault lies not with 
our Government alone, but with the whole nation, which 
has for over 60 years contemptuously spurned the aid of 
science in industry, whilst our foreign rivals have eagerly 
availed themselves of it, and by this means alone have been 
able to build up the armaments, resources and organisation 
which now aim at, and threaten to achieve, nothing less 
than the destruction of the British Empire. | 


THE less confident feeling which has 
grown up recently in connection with the 
copper situation appears to have been well grounded, and 
the price of standard metal has undergone a steady 
deteriorating process, until it would require an advance now 
of about £20 a ton to bring cash warrants into their proper 
relation with the prices which are asked by producers. 
How long the ridiculous discrepancy between these two 
brands of copper, the speculative medium on the one hand, 
and the favourite grade of consumers’ copper on the other, 
is to last, remains to be seen, but the: position which has 
been gradually worsening for some weeks back has now 
assumed preposterous proportions. The conclusion is irre- 
sist ible that the foundations of the copper market have been 
weakened, and that a substantial decline in prices is in 
store for refined metal. The production of copper has been 
enormously stimulated by the high prices ruling, and the 
high prices themselves have been the outcome partly of 
manipulation in America, though the manipulation in this 
case has been less violent than that seen in spelter, while 
heavy demands for munitions purpose have also been an 
important contributory factor. There is no doubt that the 
way in which some of the Allied Governments have been 
buying munitions in the United States has directly 
encouraged manipulation on the part of financial and other 
interests across the Atlantic. 

The growing output is now beginning to assert itself. 
Since the year opened there has been a steady development 
of output all over the North American continent, and mines 
and smelters which shut down entirely, or which reduced 
by 50 per cent. or more, in the autumn of last year, have 
ateadily extended the scale of their operations, until there 
is no doubt that the United States production of refined 
copper is to-day well up to the record figures of 65,000 
tons a month. Seeing how small, comparatively speak- 
ing, the American exports are, owing, of course, to 
Germany being cut off from the rest of the world, it must 
be regarded as assured that there is a growing surplus some- 
where, though, no doubt, pains will be taken to conceal this 
until the psychological moment. An idea of what is going 
on may be gathered from the following. In June the 
United States exported only 15,000 tons, leaving a matter 
of 50,000 tons available for home consumption, whereas 
even in the halcyon days of American trade, the United 
States never but once returned a monthly delivery exceeding 
86,000 tons. There are no definite figures available bear- 
ing upon American production or deliveries to the home 
trade, the publication of the monthly returns by the Copper 
Producers’ Association having at the end of June, 
1914, while the Association itself was disbanded at the 
beginning of the present year. 

Consumption generally is proceeding at a very heavy rate, 
but certainly the last two or three weeks have witnessed 
very little activity in the direction of new buying. Wherever 
possible, works are being put on to munitions, but the raw 
material for their operations appears to have been pretty 
well provided, and, in any event, the disappearance of 
Germany as a consumer releases huge quantities of copper, 
which are thus rendered available for countries whose supplies 
have not been interfered with. American trade is very 


4 


Copper. 


active, more especially in the brass conuections, but, for all 
this, the tendency of prices is towards ease. Speculation ‘is 
dull, and it is just as well that this is the case, for the 
authorities here are in a mood to take fright at shadows, and 
any suspicion that speculation was still alive might cause 
drastic steps to be taken, still further interfering with what 
trade is left to us. All that average bond fide traders ask 
now is to be strictly left alone by the hordes of officials who 
seem to have nothing better to do than interfere with things 
regarding which they are sublimely, not to sz appallingly, 
ignorant. i 


We have often drawn attention to the 
fact that scientific.discoveries which at 
first are apparently of no more than 
academic interest, sooner or later find practical applications, 
and may eventually prove to be Sf immense value to 
industry. It would be incorrect to say that cathode-rays 
have not hitherto passed out of the category of pretty 
experiments, for they-have been turned to account in various 
ways; but a recent development in which they play the 
leading rôle calls for more than ing comment, and 
incidentally furnishes an apt illustration of the practical 
utilisation of a physical phenomenon. We refer to the 
« eyclograph,” which is described in a paper by Mr. J. P. 
Minton, of which an abstract is concluded in this issue. 

The essential characteristic of the cathode-rays to which 
they-owe this application is their instantaneous deflection b 
an electric field, and their freedom from inertia, whic 
enable them to follow withont time-lag the variations 
in magnitude and direction of the field. These qualities are 
particularly useful in the investigation of the behaviour of 
dielectrics under electrical stress, owing to the low power 
factor and small magnitude of the quantities to be measured, 
and Mr. Minton, following in the steps of Prof. Ryan, 
has evolved a practical apparatus for determining the 
power factor, and hence the energy losses, in dielectrics by 
means of the cathode-rays. It will be obvious from the 
description that the manipulation of the apparatus demands 
the skill and knowledge of an expert, in order that reliable 
results may be obtained ; but so does the oscillograph, in 
common with many other instruments of the greatest prac- 
tical valae, and, indeed, none but an expert would be ex- 
pected to pursue an investigation of this nature. 

We have been able to quote but few of Mr. Minton’s 
results, of which many are given in the paper; more are 
promised for publication at a future date. Enough is 
given, however, to show that the method yields consistent 
results, and throws light on that very difficult subject of 
which we know so little quantitatively. 

It is interesting ‘to observe that the author emphasises 
the extremely important influence of moisture upon the 
behaviour of insulating materials; he goes so far as to 
suggest that the materials themselves are constant in their 
qualities, and that the changes observed with pressure and 
temperature are entirely due to the moisture contained in 
the capillary spaces of the substance. We are at once 
reminded of the remarkable series of experiments described 
by Mr. Sydney Evershed in 1913, in his I. E. E. paper on 
the “Characteristics of Insulation Resistance,“ which led 
him to the same general conclusion. Mr. Evershed’s 
research was exhaustive within its limits, but there is still 
a vast field open for investigation, and it is evident that the 
cyclograph will render valuable services in exploring it, as 
well as ia other work for which it is suitable. 


Cathode-Rays 
in Practice. 


: ALTHOUGH by good luck, or good 
Air Ralds 


r guidance, those who navigate hostile air- 
PENA craft have hitherto been unsuccessful in 
Stations. their attempts on generating stations, 


damage from this mode of attack is not 
outside the range of possibility. One high-explosive bomb 


successfully placed might wreck an entire station and do 


such damage as to prevent the supply of electricity for a very 
considerable time. Does failure to continue the supply in 
such circumstances expose a company or local authority 
supplying electricity to any liability ? 
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It is provided by Clause 80 of the Schedule to the 


Electric Lighting Clauses Act, 1899, that whenever the under- 
takers make default in supplying energy in accordance with 
the terms of the Board of Trade regulations, they shall be 
liable to such penalties as may be prescribed in the regula- 
tions in that behalf. 

It has been held, with reference to this clause, that in 
the ordinary case of company and consumer the consumer's 
only remedy for failure of supply is to proceed for penalties. 
He cannot bring suit for damages unless he has a special 
contract with the company (see Clegg, Parkinson 4 Oo. v. 
Earby Gas Oo. (1896) I. C. B. 592). It may be stated with 
some assurance, therefore, that undertakers could not be 
exposed to numerous actions for damages as a result of an 
aerial raid. 

But there is something else. It does not even appear 
that they would be liable to penalties. The clause above 
referred to contains the following important proviso :— 
“ Provided that the penalties to be inflicted on the under- 
takers under this section shall in no case exceed in the 
aggregate in pi ae of any defaults not being wilful defaults 
on the part of the undertakers, the sum of fifty pounds for 
any one day, and provided also that in no case shall any 
penalty be inflicted in respect of any default if the Court 
are of opinion that the default was caused by inevitable 
accident or force majeure, or was of so slight or unimportant 
a reiti as not materially to affect the value of the 
supply.” l 

Although it is not likely that the Legislature had the 


possibility of damage from hostile aircraft in mind when 


this statute, it is obvious that the proviso 
affords complete protection to the company or local authority 
supplying electricity. Of course it is needless to say that 
there is no case directly in point, because, fortunately for us, 
this kind of war risk has never had to be considered by the 
Court. The only reported case on the proviso makes it 
plain, however, that no penalties could attach. Thus in 
San Insurance Oo. v. Dablin Corporation, which was decided 
in 1899, a cable laid down proved to be defective, and the 
supply of energy thus broke down. This was held to be 
“inevitable accident,” so as to excuse those who were 
supplying electricity from having to pay penalties. 


In the series of very interesting articles 


Oa „ that Mr. John Foster Fraser is writing 
Russia. for the Standard, under the title, “ In 


the Land of the Czar,” he deals in con- 
siderable detail with the question of future trade relations 
between England and Russia. Article No. 6 (July 16th) 
is devoted almost entirely to a statement of the viéws of 
M. Timiriazeff, President of the Russo-British Chamber of 
Commerce, as expressed by him in an hour's conversation. 
The peace-time efforts made by M. Timiriazeff to extend 
trading operations between the two countries are well known 
to readers of the ELxcrricaL Review, but it may be of 
value to the electrical and engineering trade to know 
the workings of his experienced commercial mind in 
these days when Russia is engaged in deadly struggle with 
the nation which has supplied her with so many manu- 
factures in the past. M. Timiriazeff expresses the hope 
that England, with the other Allies, will derive commercial 
benefit from the war, but he considers that “ Tariff 
advantages would be an impossibility ; it would be con- 
tinuing the war against Germany in another field and would 
lead to much uncomfortableness. Germany will be allowed 
to come into our markets on an equality with other nations, 
and will undoubtedly put forth tremendous efforts to regain 
her lost position.” The antagonism will take years to 
sabside, rendering possible a renewal of the “ easy relation- 
ship between Rassians and Germans” which existed before 
the war. Russia will be more inclined to trade with her 
friends : We want English goods; we prefer them; and 
it is with your manufacturers to decide whether we shall 
have them.” M. Timiriazeff is strongly of opinion that 
when a treaty of peace comes to be signed there will be 


inserted a provision prohibiting Germany from imposing 
differential tariffs. He is very anxious that when peace is 
signed Germany shall be “ deprived of the power to enforce 
new commercial conventions, to run for 10 years, and to 
be abrogated on a year’s notice, causing much worry to 
our trading community.” We can have no tariff directed 
specially against Germany.” It is wrong, in this expert’s 
opinion, for us to imagine that England’s comparative 
failure has been due to her producing dear and excellent 
things, whilst Germany made cheap and nasty ones. We 
know the fine things England makes, but in thonsands of 
cases we buy German goods not because they are cheap, but 
because British goods cannot be obtained anywhere.“ 
Farthermore, Germany supplies goods that England has 
never attempted to supply. M. Timiriazeff is greatly 
impressed with Germany’s intelligence service for securing 
reliable information respecting the standing of local Russian 
firms and the credit that it is safe to give them—its 
thoroughness is only equalled by that of the military and 
naval spy system of Germany—it is upon such information 
that the long-credit system is built up. In the slump that 
follows the war in all manufacturing countries, manu- 
facturers will be looking round to discover scope for their 
energies ; Russia needs the assistance of outside nations; 
if the British want to reap trading benefit from the friend- 
ship between the Allies, they have got to move now! He 
says that we need to study what Russia wants, to have 
representatives there who will speak Russian, and to conform 
to the Russian habit of long credit. 

So mich for the outlook as seen by M. Timiriazeff, and 
the lessons which need to be taken to heart by ns. But 
there are shortcomings on the Russian side too, and such 
weaknesses, with some of which we have dealt briefly on 
several occasions, are plainly stated by Mr. Foster Fraser in 
his eighth article (July 19th). Russia is the land of 
officials —“ every little Russian born has a glow in his heart 
that he may be an official“; and those who wear uniform 
have a superiority towards trade.“ Every official hasa superior 
official over him, and it is the first rule of self-preser vation 
to say No” to every application lest the official should get 
into trouble from someone above him. If one wants to 
start a business in Russia, says the author, the way is long 
and tedious. ‘‘ You have to get permission to start a com- 
pany, and there are half-a-dozen departments to be consulted, 
every one of which is antagonistic, and has to be overcome,” 
Englishmen have complained that the official attitude of 
Russia is to discourage commerce instead of facilitating it. 
Then in regard to “palm-oil,” that not very whole- 
some lubricant, in regard to which we are not always 
above reproach at home, the practice in Russia is so 
common that it may be described as a national institution 
for everybody to make ‘a bit on the quiet’ before he does 
his duty.” Municipal obstruction and other similar matters 
are also touched upon, and Mr. Fraser says: If you bring 
any of your English nonsense with you about going ahead 
on straight business lines. . . you will find you are 
checkmated.” He agrees that there are honourable and 
unbribable officials in Rassia, but in the foregoing, and 
in more like it, he says that he has reflected the invariable 
story told by Englishmen resident in Russia, some of them 
for a quarter of a century and more. The author, writing 
as a sincere friend of Russia, aware of the cordial feeling 
toward Britain which exists in the country, fully admitting 
that it is the duty of English manufacturers to be adapt- 
able to the Russian market, adds that the business adapt- 
ability should be reciprocal, ‘‘and that the powers that be 
in Russia would do well if they endeavoured to purge their 
country of a practice which no Russian defends, though 
he may be clever in finding excuses.” Russia wants foreign 
capital; its prolonged credit system, generally described as 
a national custom, is really an admission of shortness of 
capital. British capital and enterprise will be there, says 
the writer, if Russia simplifies and consolidates her com- 
mercial laws. i 

The Odessa Branch of the Russo-British Chamber of 
Commerce is actively developing a programme of work 
designed to assist British trade. A Russo-British trade 
conference is suggested. At Petrograd, too, there is a 
similar movement, and the display of British manufactures . 
at the Nijai Novgorod Fair is advocated. eRe 
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THE CENTRAL POWER STATION OF THE 
RANDFONTEIN ESTATES. 


By R. TURNBULL MAWDESLEY, 


(Continued from page 83.) 

The alternators are all designed to deliver three-phase 
current at a frequency of 50 cycles and at a pressure of 
6,600 volts between phàses. All have revolving fields, the 
6,000-Kw. sets having the cylindrical type, and the smaller 
units salient poles. The generators are designed to give the 
full output at 7 power factor, but actually the average 
power factor is higher than this, as will be shown. 

The exciters are shunt wound, with compensating wind- 
ings, the pressure being 125 volts. The excitation current 
is led to common bus-bars, and the exciters may be run in 
parallel, or individually an arrangement which allows an 
alternator to be run without its own exciter if necessary. 

The whole of the switchgear was supplied by the British 

Westinghouse Electric and Manufacturing Co., Ltd. 
The smaller machine switches and all feeder switches 
are remotely controlled and mechanically operated, while 
the main switches of the three 6, OOO-Kw. alternators are 
electrically operated. A view of the main board is given in 
fig. 6 (p. 82); and in fig. 9 the auxiliary power board is 
shown, with a partial view above of the feeder panels, and, 
in the rear, the concrete and brick structure containing all 
high-tension apparatus. 

This structure runs parallel with the operating platform, 
and contains two sets of bus-bars. Selector switches allow 


any feeder or any generator to be connected to either top 


or bottom bars, and the current and pressure transformers 
are, as usual, placed in cubicles, each phase in its own 
chamber. 


A bus-bar coupling switch, mechanically operated, allows 


of the bars being paralleled, and feeders may be changed 
over in this manner. 

The generators are protected by overload relays, the trip 
circuits being actuated by direct current from a small 
battery of accumulators, which is charged by a small in- 
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Fig, 10.—S8ECTIONAL ELEVATION OF SWITCHGEAR. 


duction motor-generator. The feeders are protected by 
overload relays with inverse time limits; and also by a Merz- 
Price balanced system, the trip circuits being as above. 
Each generator panel is provided with three ammeters, a 
voltmeter, a power factor indicator, and an indicating watt- 
meter, besides the ordinary integrating wattmeter and a 
recording ammeter. The feeder panels are provided with 
three ammeters only, the integrating watt-hour meters 
_ originally installed now being disconnected. 

The generator windings are star-connected, but the 
neutral is not earthed, although series transformers and 
meters have been inserted in each phase, in case such a 
procedure should become advisable. 

The eynchronising is accomplished by means of three 
synchroscopes, all in parallel, one being of a large size, 
visible to the drivers from all machines—the two smaller 
ones, which are more accurate, being used actually for 
paralleling. 


British Westinghouse spark-gaps, with series and shunt 
resistances, are connected to each set of bus-bars to relieve 
any undue pressure rise, and static ground detectors, for 
each set of bus-bars, are placed on the switchboard operat- 
ing panels. These detectors are connected to condensers 
inserted in each bus-bar, and they form the sole H.T. 
apparatus on the operating platform. 

A section of the cubicles and operating platform is 
given in fig. 10. 

The station auxiliaries are supplied from a bank of trans- 
formers placed in a sub-station at the eastern end of the. 
engine room. This bank consists of three 500-Kw. single- 
phase transformers which reduce the pressure to 550 volte, 
at which pressure all station motors are operated. Station 


lighting and the lighting for the married and bachelor 
quarters is provided for by a further reduction to 120 volta. 


All the station, switchboard, and boiler-honse lighting 
circuits are provided with change-over switches, so that in 


case of a shut-down the battery supplying the trip-circuite 


may be utilised. The auxiliaries, including artesian-well 


pumpe, are, with the exception of the crane motors, driven 

in every case by induction motora, and represent an installed 

capacity of 2,000 kw. The crane motors are direct current, 

N from the small induction motor-generator or the 
ttery | 


Referring now to the boiler plant, the general lay-out . 
will be seen from fig. 11. There are 24 boilers in 
all, of the Babcock & Wilcox standard Land” type, 


re integral superheaters, and with mechanical chain grate 
stokers. 
make, and the induced-dranght plants are by Messrs. David- 
son & Co., Belfast. 


The 12 economisers are of the well-known Green 


Each boiler has 4,780 sq. ft. heating surface, and is 


capable of evaporating 17,000 lb. of water, from and at 


212° F. The boilers are arranged two in a battery, and two 


Fie, 11.—LaAyY-ouT OF BOILER PLANT, 


batteries form a anit, which unit constitutes a self-contained 
boiler plant, consisting of four boilers, two economisers, feed- 
pimpi, induced-draught plant and stack. 

This design was adopted by Mr. T. P. E. Butt, the con- 
sulting engineer, when the original plant was laid down, and 
when it was not known even approximately what the 
ultimate capacity of the station would be. 

There can be no doubt that this arrangement, and the 
placing of the boiler houses at right angles to the engine- 
room, has proved an excellent one, as much for the original 
plant as for the large extensions that were necessary. 

As will be seen from the general arrangement of the 
boiler-house, where two lines of boilers are placed back to 
back, the two stacks and induced-draught plants are 
replaced by one. The working pressure of the boilers is 
160 lb. per sq. in. 

Each superheater has 900 sq. ft. of heating surface per 
boiler, and raises the steam temperature to 500° F. 


b 
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“ Mixing ” valves are provided, to vary the proportions of 
saturated and superheated steam, until the desired tempera- 
ture is obtained. 

The chain grates, two per boiler, each grate 5 ft. by 12 ft., 
provide 120 sq. ft. per boiler, a ratio of heating to grate 
surface of approximately 40:1. The grates are driven 
through the usual gear boxes, having four speeds, which 
allow the grate ta travel between 5 ft. and 31 ft. per hour. 

The fire thickness can be varied from 2 in. to 8 in., and 
motion is given to the grates through worm reduction gear 
boxes, one for each four boilers. The reduction gears are 
driven by 6-H.P. indaction motors. 

Ash tunnels run under each row of boilers, with rails and 
tracks for the di a of ash and clinker deposited from 
the chates below the backs of the grates. From this point 
the ashes are conveyed by mechanical haulage to a dump. 

The economisers are placed immediately to the rear of 
the boilers on the same floor level. There are 320 tubes for 
each battery of two boilers, equivalent to 1,600 sq. ft. of 
economiser surface per boiler. The usual by-pass fines are 
arranged under the economisers, in such a manner that the 
boilers may be in service while the economisers are laid off. 
The scraper gears are driven by 2-H.P. motors. 

Referring to the induced-dranght plants, the outside, or 
smaller units, consist of two 55-in. Sirocco fans, one steam 
driven, the other electrically by a 60-H.P. variable-speed in- 
duction motor. These fans are capable of exhansting 
120,000 cb. ft. of gases per hour, at a difference of pressure 
of 1 in. water gauge, the stacks being 7 ft. in diameter by 
60 ft. high. The larger, or inner, units consist of two 75-in. 
Sirocco fans of 230,000 cb. ft. capacity, one coupled to a 
Belliss engine and the other to a 120-H.P. variable-speed 
induction motor. The general appearance of No. 2 boiler 
house was shown in fig. 8. 

Under normal conditions the steam fans, which exhaust 
to atmosphere, are not used, it being, of course, a more 
economical procedure to ran the electric fans, the speeds of 
which are controlled through tramway-type controllers and 
metallic resistances inserted in the rotors. 

The feed pumps, consisting of six of the Weir type, and 
one steam turbine pump, constitute the only auxiliaries which 
are permanently steam driven. These pumps are coupled to 
a duplicate system of steel piping, one going to the boilers 
100 way of the economisers, the other being a direct “ cold ” 


The boiler feed water is obtained from three artesian 
wells sunk in the vicinity of the power station. The water 
from these is delivered into two reserve tanks of 80,000 
gallons capacity, placed immediately outside the station. 
Connections are taken from these tanks to two feed tanks 
situated inside the boiler houses, and also to the feed 
pumps direct, to allow of cleaning the feed tanks when 
necessary. The exhaust steam from the feed pumps passes 
through pipes submerged in these tanks, as usual. 

_Farther connections for feed water ‘“ make-up” are pro- 
vided for emergencies—one connection being to the Rand 
Water Board’s system, and the other to the condenser cir- 
culating pi l 

The normal load of the station is carried by 16 or 18 
boilera, which allows at least four boilers (i.e., one boiler 
unit) to be laid off for tube cleaning and general repair. 

There are two main exterior coal bunkers, each of 
1,000 tons capacity, and, in addition, each boiler house is 
provided with an overhead bunker of 270 tons capacity. 
Coal is delivered to the overhead bunkers by means of two 
bucket elevators, capable of raising 40 tons per hour. 
These elevatora are fed from the main bankers by belt con- 
veyors operated by a 20-H. Pp. motor. The elevators are 
driven each by a 10-H.P. motor situated above the overhead 
bunkers, thé coal gravitating from these bunkers through 
chutes leading into the grate-hoppers. 

Transvaal and Delagoa Bay “ dross coal is used, having 
a calorific value of about 11,000 B. TH. V. The sustained load 
is sufficiently constant to obviate the necessity of forcing 
the boilers under steam, and the result is a practically 
a combustion, as will be seen by reference to 
g. 3. 
It should be noted that the two slender stacks, 120 ft. 
high, shown in this view, form no part of the boiler house 
equipment. These are the remains of the original steam 


Se $ 


hoisting plant for the shaft, whose headgear is visible in 
the view. 

The sub-stations, 10 in number, are of two standard 
capacities, viz, 6,000 Kw. and 3,000 Kw., the transformer 


‘units being in each case 500 Kw. single-phase, having two 


ratios, 6,600 v. to 2,200 v., and 6,600 to 550 volts. 
The connections on both H. T. and L. . sides are in mesh, 
and allow two transformers to furnish a temporary supply of 
80 per cent. of the capacity of the balance, in case of one 
transformer failing. The switchgear in the sub-stations is 


on a level with the concrete and brick cubicles containing 


the H.T. apparatus, and except that the oil switches are 
mechanically operated, all apparatus and arrangements are 
identical with the power station switchgear. The whole of 
the transformers and switchgear were supplied by the 
British Westinghouse Electric and Manufacturing Oo., Ltd. 

All H. r. feeders are three-core, paper-insulated, with lead 
covering and steel tape armouring. ‘The method of laying 
is burying direct in the ground at a depth of 24 ft. Joint 


boxes are not used, the conductors being connected by 


double telescope joints, which, when insulated, are covered 
with a lead sleeve, and the whole sealed by a plumber’s 


ee Joint. 

rifurcating boxes are used at the terminals. A layer of 
rock from the mine waste dumps is laid above the cable 
routes to minimise the danger of mechanical damage due to 
pick holes, &c. These cable routes are, of conrse, wholly 
upon the company’s property; and so effective has been 
this method that no mechanical damage has yet resulted in 
seven yeare. 

The cable route, from one end of the Estates to the 
other, forms practically a straight line, and the method of 
dealing with this arrangement has been to allow the bus- 
178 in each sub-station to form part of the transmission 
ine. 

All sub-stations contain two sets of bus-bars, the cables 
being led into each sub-s:ation, and connected to either set 
of bus-bars. The incoming cables connect to one end of 
the bus-bars, and the outgoing feeders to the other end, the 
local supply being tapped off between these points. Section 
pillars are inserted in the line at distances of approximately 
500 yd., in order to sectionalise the cables for fault localisa- 
tion and testing; and all cables entering and leaving sub- 
stations are protected by the Merz Price balanced system. 

Distribution from all sub-stations is made by underground 
cable at either 2,000 volts or 550 volts, so that transformers 
are protected from lightning troubles on both sides. Lighting 
is provided for by overhead lines from special transformer 
kiosks at 120 volts. | 

Unlike the V.F.P. Co.’s system, no trouble whatever from 
lightning is experienced, as the whole of the H.T. trans- 
mission is carried out underground. 

The capital cost, excluding the recent extensions to the 
buildings, the installation of the 6,000-Kw. Westinghouse 
set, and sub-station extensions, was £303,000, made up 
as follows :— 


Boiler plant ... due Saas ss ee £121,000 
Cooling towers, piping, &c. see eee 13,000 
Generator and condensing plant ... Sue 97,000 
Sub-stations and transmission cables 45,000 
Building ss is Sis sei 11,000 
Workshops, artesian wells, ce. ‘aa 16,000 

£303,000 


To this must be added the cost of the open-spray cooling 
pond, additions to steam plant, as above, and the extensions 
to sub-stations and transmission cables, &c., bringing up the 
total capital expenditure to slightly over £500,000. 7 

The working costs for the month of March, 1915, are 
given below. These costs are steadily falling as the load 
increases, and form a fair average at the time of writing :— 


Units delivered to consumers isa . . 9,049,923 
Units dispatched from switchboard .. 9,580,540 
Cost per unit dispatched ... tee we = 1904. 


Operating costs, including coal ee 1527d. 
Steam generating plant maintenance ... ‘0185d, 


Electric plant maintenance costs. ee  '0087d. 
Workshop and buildings maintenance cos °0031d. 
Main switchboard control costs vee 0074d. 


Total per unit oe «= "1 904d. 


"| 
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The cost of coal at the pit mouth is 2s. 9d. per ton, and 
the cost delivered at the power station is 9s. per ton, so that 
railway freightage forms the most expensive item in 
production. 

a (To be concluded.) 


THE TRAMWAYS AND LIGHT RAILWAYS 
ASSOCIATION CONGRESS, 1915. 


‘Tue seventh annual congress of this Association was 
held on Friday last in ‘London. The proceedings 
were naturally severely curtailed owing to the war; 
the members met at the Institution of Civil Engi- 
neers, where three papers, by Mr. A. V. Mason 
(South Metropolitan Electric Tramways and Light- 
ing Co.) on ‘‘ Glimpses into the Obvious,” Mr. J. W. 
Dugdale (Oldham) on ‘‘ Tramways during War 
Time,’’ and by Mr. W. H. L. Watson on “ Electric 
battery vehicles as adjuncts to Tramways,” were 


read and discussed, and in the evening an informal 


dinner was held at the Trocadero Restaurant. The 
Chairman, the Hon. Arthur Stanley, in opening the 
proceedings, extended a hearty welcome to the 
visitors, and dealt briefly with the report and ac- 
counts, from which it appeared that, due to unfore- 
seen and exceptional expenditure, the year’s working 
had resulted in a very small deficit; the Association, 
however, has a surplus of some £300 in hand which 
has been invested in the War Loan. He referred 
sympathetically to the loss of three of the Associa- 
tion’s earliest members, Messrs. Holliday, Gordon 
and Tresilian. They had several committees sitting, 
and had recently had an opportunity of giving evi- 
dence before the Local Government Board on ques- 
tions relating to maintenance of tramway tracks, and 
were hopeful that some official effect would be given 
to some of their recommendations. During the year 
a special committee submitted a useful report on 
tramcar controllers, and at the present time they were 
in communication with tramway managers and others 
on the subject of supplies during war time. The 
question of approaching the Munitions Department 
is being considered with a view to ensuring a suffi- 
cient supply of materials for stock, in order to pre- 
vent curtailment or stoppage of tramway services, 
and the Council had passed a resolution requesting 
the Minister of Munitions to receive a deputation at 
an early date in order to urge their case. 

Six members of the Council retired by rotation: 
Messrs. Coutts, Edwardes, Fell, Parshall, Thom and 
Tegetmeier, and a seventh vacancy was caused by the 
death of Mr. Tresilian; to replace them, the names 
of Mr. J. B. Tippetts (B.E.T.), Mr. Ernest Hatton 
(Newcastle-on-Tvne), Mr. H. L. White (Great 
Grimsby), Mr. C. D. Stanley (St. Helens), Mr. W. 
G. Verdon-Smith (Bristol), Mr. James Devonshire 
(Metropolitan and London United Tramways), and 
Mr. W. T. Robson (Southampton), were put for- 
ward and subsequently elected, the report and ac- 
counts also being adopted. 


Mr. A. V. Mason’s paper dealt very largely with 
small details of traffic working, more particularly as 
affecting the staff, and contained but little of a 
technical character, the author very truthfully 
describing it as a “ ramble.” However, amongst a 
number of „tips“ with which the paper concludes, 
we note one or two suggestions which may appeal 
to technical readers. The author suggested that 
trolley wire guards should be placed on open deck 
cars, made of bent iron painted with aluminium and 
earthed; these could carry the lights for the top, and 
save people from being hurt by dropping trolley 
poles or falling trolley wires. He also said he would 
not waste time over meters, and has latterly tried a 
bonus system, paving Is. a week to every motorman 


who keeps below the prescribed limit, with so far 
satisfactory results. An account in the aggregate 
of total units allowed per day per type of equipment 
was kept of each day with a daily plus or minus, so 
that if the driver had one unit in hand he received 
his bonus. The author also suggested the utility of 
an illuminated sign where a car terminus is hidden 
from view, to show intending passengers whether it 
is worth while to “hustle,” and advanced the opinion 
that the present gaudily-painted cars and semi- . 
military uniforms could profitably be replaced by 
cars in natural colour woods, stained and varnished, 
and plain uniforms. In reviewing his paper he ex- 
pressed a dislike for the collection of fares on top 
decks, and to passengers ringing to stop cars as being 
a cause of accidents. He regarded tramways as being 
very poor advertisers of their own wares, and con- 
sidered that high speed was everything. 

In the discussion which followed, Mr, ERNEST HATTON dis- 


ö agreed that the bell punch gave sufficient information to be 


useful as a running check. Inspectors were a necessary evil, 
and it was better to obtain them from some other system, 
while as to spare men, working part time, they must have 
a reasonable living wage. He ae that illuminated signs 
at stopping places were a good thing if they did not cost too 
much. 

Mr. C. D. STANLEY agreed that high speeds were desirable, 
but they led to increased car maintenance. 

Mr. DUGDALE said a plan for interchange of inspectors 
would be desirable. He was not an advocate of the P.A.Y.E. 
system, but thought that fares could often be collected on the 
platform by a man who knew his business. In his opinion, 
every passenger should have a ticket, even if it were a free 
one, and spare list men should have a living wage. 

Mr. WHITE said he had an arrangement by which he ex- 
changed inspectors with a neighbouring system for short 
periods. The bell punch was not suitable as a running check. 
He believed the author’s suggestion to use a bamboo pole 
instead of a rope for shifting the trolley pole was being 
generally adopted. 

Mr. EDWARDES disagreed as to the utility of the registering 
bell punch, especially when there were transfer tickets, etc. 
Often those who had them never looked at the register. By 
regulating duty, spare men could be given fairly full employ- 
ment. As a strange inspector became known to the men after 
a week or two, there was not much point in passing over their 
own men. 

Mr. Howey emphasised the fact that the tramways were 
out to cater for the public, and therefore high speed was 
required, and it was not possible to prevent passengers from 
ringing bells. At Gateshead the P.A.Y.E. system was adopted 
on some routes and worked well on single deck cars, the fare 
being a uniform penny one; but at the terminus in rush 
times they had trouble with change. They found that plat- 
form accidents were decreased owing to the conductor being 
always there. The driver's seat suggested by the author was 
possible with power brakes, and he was rather of opinion 
that all heavy cars would have to be fitted with power brakes. 

Mr. T. B. Goopyer upheld the value of the bell punch; his 
view on the matter of cheap fares was that all fares should 
be made as low as possible and preferential treatment elimi- 
nated; the early worker who gave up early had no more right 
to cheap fares than the late starter who worked till late. 

Mr. C. J. SpENCER said his practice at Bradford was to pro- 
mote inspectors from his own staff, but it depended on the 
size of the staff, and might not be easy with a small one. 
The spare list was the gateway to the undertaking and 
should attract good men, and it was possible so to arrange it, 
from known staff data, that there would be little dead time. 
Mr. Spencer then dealt with the question of official recogni- 
tion of the staff, and said he had succeeded in getting from 
the Munitions Department a recognition that tramwaye carry- 
ing munition workers should be kept going, and it was pos- 
sible that badges would be given to men engaged in such 
Services. 

Mr. Harry ENGLAND (who took the chair, owing to Mr. 
Stanley being called away), in closing the discussion, said 
he thought it would be possible to save a good deal in the 
painting of cars and yet not render them less attractive. 


Tramways during War Time. 
Abstract of paper by J. W. DUGDALE. 


Ir is known to all heads of tramways that the total capital 
expenditure of the undertakings in the United Kingdom 
amounts to 80, 977,838. It is, therefore, a transparent fact 
that the systems are a great asset to the nation, especially 
when the rateable value and the upkeep of the roadway are 
taken into consideration. 

The number of tramway employés who have given their 
services for this great European war reaches a total of 18,057, 
which ig an average of about 30 per cent. of the total number 
of men employed on tramway undertakings. Every man has 
gone away with the comforting assurance that his dependents 


Vol. 77. No, 1,965, JULY 23, 1918. THE ELECTRICAL REVIEW. 108 


would be looked after, and that were he spared to come back 

his situation would be open for him. The cost to the depart- 

ments mentioned for allowances or grants per week at the 
present time is very high, viz., London County Council, £1,568, 
Glasgow £1.000, Liverpool £520, and Manchester £1,360. 

The granting of payments to dependents, I think, ought to 
have been a subject for discussion between representatives of 
municipal and company-owned tramways at a conference. 

This would have been the means of a more uniform rate 
of pay being adopted. I am of opinion it would have been 
a much better arrangement if this burden of expenditure. could 
have been, by some means, divided amongst all the depart- 
ments of the corporations, either equally or on some pro rata 
basis. 

A number of undertakings are experimenting with female 
labour on the cars, and in the near future this is bound to 
extend to other work in the department. I am not very much 
in favour of employing women conductors, unless it becomes 
absolutely essential, especially on tramways running early 
workmen's cars (which are generally overcrowded); and, again, 
I do not think that a woman is physically strong enough to 
bear the strain of ascending and descending the steps of 
double-deck cars for any length of time, neither is she capable 
of carrying out the heavy parts of the work of a guard. Of 
course, the conditions of each tramway differ considerably. 

[ find in Oldham that the hasty training of men to fill the 
motormen’s positions has been the means of increasing my 
electric energy bill as much as £20 per week for considerably 
less inileage. I have to pay 14d. per unit for energy, which is 
very costly. 

The question of paving a war bonus to tramway and other 
corporation employés has occupied the attention of the majority 
of committees during the past few months. Personally, I 
think that the corporation employé (who is, in a great number 
of instances, in a much better financial position than an em- 
ployé of a private firm, and who has regular hours, no short 
time, etc.) ought not to be granted this concession. It 
amounts to an additional tax upon the ratepayers, more parti- 
cularly in rate-aided departments of a corporation; and 
perhaps a ratepayer earning, say, £1 per week, will haye to 
bear his share in paying a much better wage and war bonus 
to a man engaged in his own class of work in the employ of 
a municipality. l 

There is, without doubt, a great scarcity of skilled men in 
every trainway workshop, owing to them having been drafted 
into private workshops engaged in manufacturing munitions 
of war, and tramway concerns are now handicapped in obtain- 
ing quick deliveries of material, such as car wheels, axles, 
tires, etc., owing to the makers not being able to execute 
orders promptly on account of pressing Government work. 
The same applies to fittings for motor vehicles. I would state 
that a recent order I have placed for tramcar tires has been 
given at an increased price of 50 per cent. over what was paid 
twelve months ago, and have been waiting three months for 
the delivery of an engine crankshaft. 

There will be a great rush for tram rails in the very near 
future. as the life of those laid in the year 1900 on many 
stems will become exhausted. This is a very important 
actor, Which will have to be closely watched, as the prices 
per ton will increase considerably. Already tram rails have 
advanced in price to £9 5s. per ton. 

A large number of tramways have granted free riding facili- 
ties to soldiers in training, wounded soldiers going to and 
from hospital, refugee children going to and from school, etc., 
and this concession has cost the Oldham Tramways Coirm- 
mittee as much as £50 per week. To be able to.ascertain the 
ae this privilege I have issued tickets for these free riding 

acilities. 


In the majority of towns the tramways revenue has fallen 


very much below that of normal times, and this. coupled with 
the concessions granted, hits tramways rather hard. On_ the 
other hand, certain undertakings have benefited during Pas- 
times by reason of the public not travelling far from their 
homes on account of economy and the curtailment of railway 
excursions generally. 


In the discussion which followed. Mr. C. D. STANLEY ques- 
tioned whether repairs to the track could be left over, as a 
bad track meant bad cars. In Lancashire the tramways had 
to be kept going as workpeople were often dependent on them 
for getting to work. 

Mr. TEGErMEIER considered that with the treatment given 
to emplovés on the author's system, the dependents were 
much better off than in peace time, which was inequitable. 

Mr. EDwARD ES said small repair shops could assist in muni- 
tions work, and in his area the skilled mill mechanics volun- 
teered to assist in the work. If tramway mechanics were 
engaged in this way there was no reason why they should 
lose them by enlistment, etc. It would have been better if 
some general understanding had been come to as to payment 
of war allowances. 

Mr. Rossow felt that it was too late to open the questidn of 
allowances, but the pressjng need was to secure the delivery 
of tramway material. 

Mr. HARRY ENGLAND said the Council of the Association had 
decided to ask for war badges for skilled men, power-house 
and sub-station attendants, etc., who, it was considered. 
should be exempt from service. In his own undertaking 50 
per cent. of the sub-station attendants, who were naval reser- 
vists, left on the first day of war. 


Mr. Jas. DEVONSHIRE emphasised the necessity of keeping 
the skilled men; if they went at a greater rate it would be 
necessary to shut down some undertakings. The men should 
be enrolled as munitions workers and certified as such, so 
that attempts to draw them away would cease. In a certain 
case a big tramway repair shop had been given up for Govern- 
ment work, the car repairs being turned over to the repair 
staff of an allied undertaking; he contended that the latter 
staff were just as much entitled to recognition as war workers 
as the former, who were directly emploved on such work. 
The motormen and conductors were another matter, but it 
„ that a percentage of these men would be recog- 
nised. 

Another speaker suggested that a conference might be called 
to settle the conditions of labour of female tramway workers. 

Mr. Harry ENGLAND having intimated that the Council of 
the Association would like to have the opinion of the meeting 
as to the claim for exemption from service being restricted to 
skilled labour, power and sub-station attendants, etc., a vote 
was taken agreeing to this. ö 


Battery Vehicles as an Adjanct to Tramways. 
Abstract of paper by W. H. L. WATSON. 


THE writer's experience during the past three years with 
many types of battery vehicles has been so satisfactory that 
he feels justified in an endeavour to direct the attention of 
tramway authorities to the virtues of this method of propul- 
sion. The past difficulty has been to provide a means of stor- 
ing electricity; the accumulators put into service were solely 
of the lead-acid type, which, owing to its great weight and 
inability to withstand not only high rates of charge and dis- 
charge, but also vibration, soon proved commercially unsound. 
Briefly reviewing the batteries now available, we still have 
the original flat-plate battery, for which the makers claim 
great improvement in their method of formation. We aleo 
have a new type of lead battery, called the Ironclad-Exide, 
which differs in many respects from the older type, and which 
the writer believes to be the best of lead accumulators. Both 
of these types of batteries have the inherent troubles of all lead 
accumulators, but by careful maintenance and strict adher- 
ence to the manufacturers’ instructions a good case can be 
made in their favour for certain classes of work. Another 
type of battery which is finding much favour in this country 
is the Edison nickel-iron cell, the introduction of which has 
opened to the battery vehicle a sphere of usefulness in which 
no other battery can successfully compete. This accumulator 
is built throughout of nickel and steel, the electrolyte being a 
solution of potash and lithium. The time avaiable will not 
permit me to detail the differences of the three batteries 
named, beyond showing in mileage and money the perform- 
ance to be expected with each type. The following table will 
show the desired information, and it will be for those inter- 
ested to decide whether it is better to pay a smaller initial 
cost with a heavy maintenance charge or a heavier sum with 
a proportionate saving in these later expenses. 


COMPARISON BETWEEN THREE DIFFERENT TYPES OF BATTERIES OF 
150/165 AMPERE-HOUR CAPACITY. 


150 A. H. Flat-plate . ... 11-12 KW. H.. List price, £85 
150 A. H. Ironclad-ExIde .. 11-12 KW. H or „ £150 
150 A. H. Edison Nickel-Iron 11-12kW.u. ... „, „ £216 
TOTAL COST OF OPERATION OVER 60, 000 MILES SERVICE. 
Lead. Iron-Exide. Edison. 
Guaranteed mileage ... nil. 18,000 to 20,000 60,000 
Plate maintenance... 14d. per mile. ee Pax 
Fair mileage to expect 6.000 20,000 150,000 
Original cost. (.. £553 £150 £216 


Plate maintenance for 
54,000 miles at 14d. £337 108. — — 
Renewal of plates at 70 
per cent. of original 
cost (£105) X 2, re- 
presenting 40,000 


miles : — £210 
Plate maintenance . — — -© nil. 
Total cost of battery at 

completion of 60,000 

miles n 4422 108. £360 4216 


In towns such as Morecambe, Lancashire, where the con- 
duit system is barred owing to the possibility of inter- 
ference with the service by incursion of the sea, not to mention 
the high cost of such an installation, and where the overhead 
system is regarded as a menace to the scenic surroundings, 
the battery tram will be of great service. Horse trams have 


operated successfully for many years. With the advance of 


time electric traction has been seriously discussed, with the 
result that a scheme for installing battery-driven trams was 
considered, whereby a capital expenditure of, approximately, 
£14,000 was involved for the installation of twelve fifty-six- 
passenger, double-deck trams, and the necessary depot com- 
plete with charging equipment and the extension of mains. 
The running costs were guaranteed not to exceed 54d. per 
car mile, covering write-off of capital, labour, and all running 
charges. If this installation is made it will be the first of 
its kind in this country, but there are existing trams working 
on this principle in the United States. It is interesting to 
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note that battery rail cars, capable of ‘carrying forty passengers 
with a total weight of fifteen tons, average a current con- 
sumption of 600 watt-hours per car mile; maximum speed 
thirty miles per hour; miles per charge of battery 100. 

The battery omnibus will probably prove to be the more 
popular method of building up routes, prior to the extension 
of a full tramway service, owing to its cheaper installation 
and greater mobility. These buses are already installed in 
Southend, South Shields, York, West Bromwich, and Lough- 
borough. In the first three instances the results have been 
very gratifying, the vehicles not only having given a highly 
satisfactory service, but the low running costs expected having 
been proved conclusively. At Southend-on-Sea, where one 
battery-driven bus was installed to run on equal terms with 
a fleet of petrol and petrol-electric ‘buses, a saving of 2d. per 
mile, plus halfpenny profit to the electricity department, 

ing a net saving of 24d. per mile, has been shown in 
favour of the battery vehicle. 

At South Shields I find that the current consumption per 
mile varies between 1.63 and 2.10 units, the variation being 
specially noticeable owing to the road surface conditions 
encountered and variable weather. The maintenance charges 
have proved very slight, and with such a low average weekly 
revenue as 5.92d. the service covers expenses. 

At York Mr. Hame announces that the four Edison ‘buses 
have run 13,600 miles with an overall energy consumption of 
1.1 units per mile. 

The installation of buses at West Bromwich and Lough- 
borough has only recently been made, consequently running 
costs are not yet available. They will be of special interest, 
as they are to cover routes previously occupied by petrol- 
driven chassis. : 

The ideal method of employing these vehicles is to fix a 
terminus at which point the vehicle awaits passengers for a 
few minutes. Here current can be taken at a high rate of 
input. The time taken to replace sufficient current (at six 
times the normal rate) to cover one mile of even road surface 
is one and a half minutes. Therefore, a stay of four and 
a half minutes will in many cases replace sufficient current to 
cover the major part of a journey. At Southend-on-Sea it is 
no infrequent occurrence for the battery bus to return to its 
garage at night with no more than 40 ampere-hours used out 
of a total capacity of 300 ampere-hours after a day’s journey 
of 100 miles. Where boosting facilities cannot be 
arranged, a larger size battery may be necessary; but a mile- 
age per day of 45 to 50 miles could easily be accomplished, 
pone the district is not of an extremely hilly nature. 

pon hills the vehicle proceeds at a reduced pace, and where 
considerable gradients are met this is sometimes reduced to 
little more than a crawl. It should be appreciated, however, 
that it is possible to run ‘buses under these conditions at a 
running cost which will render light services profitable, or 
at least self-supporting, whereas either petrol or petrol- 
electric buses would prove uncommercial. 

It must not be assumed that the battery vebicle is incapable 
of speed; speed can be accelerated provided the current supply 
is in proportion to the distance to be traversed. The elec- 
tric” has been developed to travel at a useful speed under 
the most economical conditions. It is a peculiarity of the 
vehicle that when under way it appears to be journeying at 
a much slower speed than the mileage really registered. 
Including stops, it has been found capable of averaging a 
speed of 74 miles per hour. This compares very favourably 
with the London bus, whose average rate of travel is approxi- 
mately eight miles per hour. It seems unwise to develop a 
new route under speed conditions, which can only result in 
a short life owing to the high running costs. The service will 
be much better appreciated if it is run upon conditions which 
the route can afford, thereby ensuring permanency. 

Where tbe district is so scattered that a vehicle becomes 
a matter of necessity to the manager when doing his round 
of inspection, an electric roadster or coupé seems an idcal 
car to suit his purpose. i 

But for the condition of the country during the past year 
a new vehicle would have been placed upon the market suited 
for the conveyance of meinbers of the staff on their duties. 
This vehicle is designed on very light lines similar to the 
petrol-cycle cars, which have become so popular. It is 
believed that such a vehicle would find much favour as a 
means of conveying inspectors, also for the collection of 
coppers, distribution of tickets, etc., ete. This vehicle it is 
‘hoped will not exceed a cost of £300. Upon a similar chassis 
will be mounted a trade body of the box variety. This has 
been specially designed for the use of tramway departinents 
in connection with their parcel delivery service. Here, again, 
low price has been given the utmost consideration—initial 
cost will be approximately £270. So great will be the advan- 
tage of such a vehicle to parcel delivery services that it seems 
likely a number will be employed once the low running costs 
have been suitably demonstrated. Assuming that an average 
mileage of 30 miles per day is accomplished during 300 days 
per annum, and current can be obtained at ld. per unit, 
including current, maintenance, tires, insurance, depreciation 
(seven years), and interest at an average rate of 5 per cent., 
the total running costs will not exceed 24d. per mile. 

The tramway departments of Ilford, Derby, and Belfast 
employ battery-driven tower wagons, each of which amply 
ratisfies their requirements. These vehicles have a speed of 
from 11 to 12 miles per hour, which is generally found suffi- 
cient for the traflic to be negotiated. When out of service 


the opportunity is seized to revive the battery. The mileage 

available per charge is from 40 to 45 miles, which has proved 

more than sufficient for a day's work. 
The battery will provide current for operating electric drills, 


saws, and riveters for bonding, and any other small tools in 


which either power or heat is required. It will be easily 
realised what an immense advantage it is to the testing engi- 
neer to have a large capacity battery at 70 volte available at 
any section or feeder pillar for testing purposes during times 
when the network is dead. l 

For maintenance of the track and road repairs a vehicle of 
two or three tons carrying capacity would be of great general 
utility. For carrying materials such as pillars, setts, and 
other weighty equipment required on permanent tracks or 
extensions this vehicle will do all that is required, and by 
provision of an interchangeable tank body of 500 gallons 
capacity a further field of usefulness will be provided for 
watering at any time when current is not available. This 
same vehicle has been utilised for carrying cables and drawing 
them into the ducts. It may sometimes be found useful for 
removing cars from a section where a breakdown has occurred, 
thus releasing the vehicles to proceed on their journey. 


In the short discussion which followed Mr. Warsox's 
résumé of the paper, Mr. W. T. Rosson mentioned his satis- 
factory experience of the working of battery buses at South 
Shields. Sach a bus would mount a short steep gradient as 
quickly as a petrol bus, but on long steady gradients ite 
speed fell off seriously, and this would have to be altered. 
It was excellent for service on flat roads, such as those round 
York, and the passengers liked it. The Shields battery 
‘buses gave no trouble in maintenance, and were charged at 


‘night by unskilled labour. The only maintenance work was 


the cleaning of controller contacts and filling up the batteries 
once a week. The design was very good indeed, and he asked 
whether it would not be possible to overcome the spe 
difficulty by the introduction of an arrangement for switching 
extra cells in on hills. The cost of the battery bus, however, 
was very much too high, and, unless it was reduced, petrol 
‘buses would be adopted in preference. i 

Mr. Harvey recommended every tramway manager to get 
a battery tower wagon. The one used on his own undertaking 
cost about £675, and had a speed of some 10 to 12 miles an 
hour. In addition to its normal work, it would lift a 60 ft. 
tramway rail; it had given no trouble in service. 

Mr. WYLD referred to the tests carried out at Hampstead 
with electric dust vans and to the considerable saving in cost 
experienced over horse traction. 

Mr. WATSON, in reply, said experiments were being made to 
overcome the speed difficulty referred to by using change- 
speed gear. He suggested that extra cells would introduce diffi- 
culties in the charging, etc. He agreed that high first cost 
was an obstacle, but those who paid the price did not seem to 
be dissatisfied with the result. In conclusion, he mentioned 
that the Derby tramways were now using an electric tower 
wagon and were considering the purchase of battery-driven 
' buses. 

Mr. ENGLAND, in closing the meeting, said, in reference to 
the prevailing difficulty in obtaining tramway material, that 
some concerns were very short, and as an Association they 
must press the Government to facilitate delivery of such 
material. Further, in order to save expense, etc., it was 
intended to ask the Board of Trade to incorporate any pro- 
posals for extension of time for carrying out Provisional 
Orders, etc., in one Act. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, Ao letter can be published 
unless we hare the writer's name and address in our possession, 


Electric Power in India. 


I note that the columns of your issue of May 28th contain 
an abstract of the paper written by Mr. H. R. Speyer on 
Electric Power in India.“ 

This paper contains so many statements which are likely to 
mislead your readers that I think it is the duty of British 
manufacturers to draw attention to these statements and to 
the author’s interest in German-made plant. 

For several years prior to the date of Mr. Speyer’s paper, 
he represented in India the interests of the Lahmeyer Electric 
Co., and latterly, on the amalgamation of this company with 
the A. E. G. Co., the interests of the combined concern, which 
was known under the joint name of the A. E. (i. Lahmever 
Co.“ During this period Mr. Speyer acted in a dual capacity 
as consulting engineer and also as representative of the above 
concern, and claims to have imported from Germany electrical 
plant aggregating about 20,000 u.p. for various customers, 
whom, presumably, he was advising in his capacity as a con- 
sulting engineer. 

One would imagine from reading Mr. Speyer's paper that 
Germany and the Continent had supplied the great bulk of 
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the electrical machinery which has been installed in India 
during recent years: He states that a very large portion of 
the electrical plant installed in India has been bupphea from 
the Continent, and goes on to give figures in regard to a few 
of the generating stations in India showing where this plant 
has been installed. A reference to the official Government 
publications in regard to machinery imports throws a very 
diferent light on the state of affairs. 

During 1908-09 the total value of electrical machinery im- 
ported into India was approximately 36 lacs, and of this 
umount Germany’s portion was Rs. 69,000/-; that is to say, 
under 2 per cent. 

In the following year the figares were approximately 32 lacs 
total, and one lac from Germany, i. e., a little over 3 per cent. 

In 1910-11 the total was 42 lacs, of which Germany’s portion 
amounted to seven lacs; and in the following year the total 
was 42 lacs, of which Germany supplied 4} lacs. 

It will thus be seen that the amount of electrical machinery 
imported from Germany during the above years averaged 
considerably less than 10 per cent., and during the same 
period Great Britain supplied between 80 and 90 per cent. of 
the electrical machinery sent into India. 

It is interesting to note, comparing the official figures 
with statements which have been made by Mr. Speyer of the 
amount of business that he himself had done for the A. E. G. 
Lahmeyer Co., that he must have been responsible for im- 
perting at least nine-tenths of the Continental machinery 
which came into India. 

After making misleading statements as to ‘the position of 
British Trade in India in electrical machinery, Mr, Speyer 
proceeds to make a wholesale condemnation of British methods 
cf business, British designs and workmanship, and British 


geal bea 

To leave such statements as he makes uncontroverted would, 
in my opinion, barm the interest of British trade in India, as 
the average purchaser reading this paper would certainly 
obtain the impression that he would be much better served 
in every respect by obtaining machinery from the Continent. 

It is not possible to get official 8 in regard to the res- 
pective character of itish and German machinery in the 
same way as it is of respective amounts of machinery imported, 
but those of us who have a knowledge of the electrical busi- 
ness in this country are aware of several cases of bad break- 
downs of German machinery and of several cases of equally 
bad design of plant installed in some mills, and I do not hesi- 
tate to say that the proportion of failures to the amount of 
machinery imported is considerably higher in the case of 
Continental machinery than in the case of British-made goods. 

German machinery has been imported into this country 
mainly, if not entirely, by price-cutting. The largest elec- 
trical generators in India are, unfortunately, of German make, 
and a serious breakdown has occurred on one, at least, of 
these machines such as would have made any British manu- 
facturer ashamed of his firm’s work. : 

We all welcome candid criticism and a straightforward state- 
ment of manufacturers’ mistakes; such, for instance, as is 
aren in the paper which you recently published by Mr. J. H. 

der is welcomed, as it leads to a general advance in the 
science of electrical engineering. 

Mr. Speyer’s paper contains little useful information. I 
have shown how erroneous some of his published figures are, 
and the remainder of his paper also contains a number of 
quite misleading statements regarding the position and pros- 
pects of electrical business in this country. 

I will not take up more of your space by further detail in 
regard to these points, but hope that you will give this letter 
space so that those ignorant on the subject may not be misled 
by the contents of Mr. Speyer’s paper, and may take note to 
obtain confirmation of any statements made therein before 
accepting them as accurate. 


Calcutta, June 24th, 1915. 


Accuracy. 


In your issue of May 28th you publish the first portion of 
tbe paper on the above subject written by Mr. H. R. Speyer, 
and recently published in the Journal of the Institution of 
Electrical Engineers. When the particular issue of the Journal 
in which the paper appeared was received by members of the 
Institution in India it caused a great deal of indignation, owing 
to the entirely erroneous impression which the author con- 
veyed therein as to the state of the electrical business in India, 
and generally to the numerous mis- statements of facts made 
by him. A meeting of the Calcutta Local Section of the 
Inatitution was at once held in order to discuss the paper, 
and a report of the proceedings has been transinitted to the 
Secretary in London, together with a request that before 
papers on matters concerning India are accepted for reading 
or publication at home, members in India may have an oppor- 
tunity of expressing an opinion upon them. 

Mr. H. R. Speyer, the author of the paper under reference, 
was the agent in India for the A. E. G. and Lahmeyer com- 
panies until shortly before he wrote the paper, and he is still 
the distributing agent in India for an American-made motor 
car (the ‘‘Hubmobile’’), so that it is a little difficult to see 
at first sight—but at first sight only—why he now poses as a 
patriotic Englishman, urging British manufacturers to wake 
Ibis d presumably. to appoint him as their agent in India. 
this, also, although he now describes himself as a consult- 
ing engineer.“ 


It is not pee in the confined space of a letter to report 
fully regarding the meeting held in Calcutta, but practically 
every statement in the paper was refuted and proved to be 
wrong; and, in view of the extended publicity which you have 
given to the paper by publishing it, i trust that you will also 
find space for this letter, indicating the true state of affairs. 
I enclose my card and remain, Sirs, l 


. i British Representative. 
Calcutta, June 24th, 1915. 


dipa a — ee — — 


I note in your issue to hand by this mail (dated May 28th) 
that you have published a first instalment of the paper written 
for the I. E. E. by Mr. H. R. Speyer. 

Everyone connected with the electrical business here is sur- 
prised that the Institution should have published under pre- 
sent conditions a paper emanating from one who is looked on 
here as an alien enemy. The author for some years repre- 
sented two of the large German firme here, and even now finds 
his chief employment in selling American automobiles, so, to 
put it mildly, it is the height of presumption for him to pre- 
1515 any personal interest in the welfare of British trade in 

ndia. 

Had the paper any real merit there might have been some 
excuse for its publication, but it is full of inaccuracies, and 
gives an absolutely false impression of the real state of things 
out here. i 

Many of the false statements were recorded in a discussion 
of the -paper at the local centre of the I.E.E., and it is hoped 
that the proceedings of this meeting will be published in the 
IJ. E. E. Journal. If this is done, f trust that, as you have 
published the original paper, you will also find space for a 
digest of the discussion on it in order to give your readers a 
chance of finding out what local members tbink of Mr. 


ed “A Diteher,” 
Calcutta, June 24th, 1915. 


Shortage of Labour. 


In view of the great nced of men for industries in England, 
permit me to point out that there are thousands of genuine 
unemployed here in Australia, and a great many of these 
would, I am sure, be pleased to accept work in England. 
Many of these men would be in a position to pay their own 
fare by steamer, and I would suggest that some of the leading 
firms in the United Kingdom should form a committee to deul 
with the subject. 

If advertisements were inserted in the leading daily papers 
in Australia, I am convinced that plenty of suitable men would 
reply. I enclose a cutting from a Sydney daily paper which 
deals with this subject. 

: London Lad. 


[The cutting shows that the percentage of unemployment, © 
according to ‘Trade Union returns, rose from 5.9 in February, 
1914, to 12 in February, 1915, and the latter figure takes no 
account of men who were working short time or were out of 
work for less than three days during the last full working 
week of the month. — Eps. ELEC. REv.] 


s American Trade. 


I shall be glad if you will give the following remarks space 
in your publication, as I am sure they will lead to a better 
understanding between American manufacturers of insulated 
wire and prospective British consumers. 

The present abnormal position of affairs has placed the 
British manufacturers where they must back up their Govern- 
ment with every ounce of assistance, and, therefore, the 
commercial demands, both their own and European neutrals’, 
must go by the board. Consequently, those suffering froin the 
want of such supplies must turn to probably the only source 
they can get them elt and that is the United States. Business 
here for the last year has not been any too good, and there- 
fore American factories welcome such inquiries with a certain 
arcount of enthusiasm. These inquiries are beginning to pour 
in rapidly, and it is at this point that 1 wish to point out a 
way to smooth over the discrepancies arising from the differ- 
ences in nomenclature between the two countries. 

Old England is a very conservative country in its preference 
for its own standards, but so also is New England, and if the 
latter is to be of any assistance to the former, and that for 
probably only a temporary period, it will be necessary to con- 
sider to some extent how the latter is fixed in its machinery 
and equipment. ‘Thus, for instance, the Brown and Sharpe 
(B. & S.) gauge is universal on copper wire. and sectional 
area is considered in terms of the circular mil,” and not the 
square inch. We prefer to strand regularly, namely 7 wires, 
19, 37, 61, 91, 127, 169, and so on, or, where extra flexibility 
is required, use these figures and units of 3 wires, 7, or 19. 
Paper over strands are made by some concerns, although there 
are many who do not like it. Only one class of wire ever uses 
a compound as rich as 40 per cent. pure Para rubber for cover- 
ing purposes, and that is for the United States Government 
specifications, the navy, and some of the army departments; 
railway signal wires take 30 percent., and twenty Years’ expert 
ence in this line has shown this proportion tobe as good_is 
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any, for, to the writer's knowledge, there are many stretches 
of hundreds of miles of signal wires exposed to all weathers 
along railroad tracks in this country which are still giving 
good service, with no sign of deterioration, and which have 
been up for a longer period than that. The grade known as 
©" National Code, which is used. for house wiring, is 
sup d to contain 20 per cent., but judging from the prices 
paid at present it would be difficult to understand how it 
would be possible to put any in at all and be able to sell at 
the prevailing rate. Recovered tire stock is practically the 
base, with the necessary fillers and vulcanising mediums. Any- 
how, the stuff stands, so what is the use of bettering it? I 
am enclosing two copies of the Code rules governing the 
. in case any of your readers care to look over 
m. 

Bitumen compound has not obtained a foothold in this 
country, but paper is used on alinost all underground feeder 
work, and, in fact, anywhere where lead-encased cables are 
possible. Rubber is rather too expensive, although there are 
some who use it. There are cases of varnished cambric, but 
this style of insulation is not called for very much. Multi- 
phase cable of all kinds and split insulation are used ag in 
Europe. There are some factories which can make the steel 
taped type of cable, among the larger ones. 

Insulations are what are known as solid“; that is, there 
ia very little call for cored cable, with an inside of 
Para pure, and another of vulcanised rubber, and as for the 
triple cover, as per the British. Navy standard, there is no 
such thing. We used to have fads of this kind, white core, 
red core, and others, but these have died out now, with the 
exception of some in the Government specifications, and this 
is only in the case of a pure rubber core next the conductor, 
which is supposed to prevent the sulphur from attacking the 
copper. This bugaboo has long since died a natural death, 
for no compounder puts more sulphur into his mixture than 
is necessary to vulcanise the mass, so there cannot be 
any left to do any harm, except in the smallest of conductors. 

I am sending under separate cover other specifications, such 
as those for railway signals, and some of the traction com- 
panies, so that any of your readers who are contemplating 
purchases from us will be able to look them over and make 
thein fit in with what they want. And as long as they can 
do this without complicating. their demands with what are, 
to us, unknown quantities, I am sure all of the manufac- 
turers will be glad to sell as much as possible. Keep to the 
B. & 8. gauge and the circular mil, and don’t complicate with 
the mm. under any circumstances, and all will go well. 

There are several reliable testing bureaux which are compe- 
tent to see that orders are O.K. before they leave this country, 
and the use of them is somewhat necessary, because Ameri- 
cans do not care to do export business except on the terms of 


„Cash with bill of lading,” New York (or other convenient) 


bank. 

Prospective British customers will find the prices very 
moderate, as there are a great number of factories on this 
side, more than 50, in fact, and 75 per cent. of these are on 
or near the Atlantic seaboard. Prices are, therefore, on a 
very competitive basis, and consequently companies are keen 
on getting all the business they can at a low margin of profit. 


I have made this letter somewhat longer than I intended, 


but I wish to make myself as clear as possible; and in case 
there is anything I can do to help a prospective purchaser 
out, you are quite at liberty to give my address to him and 


I will do all I can. s 
E. W. Stevenson, 
Brooklyn, N.Y., July 9th, 1915. 


LEGAL. 


OskAM Lamp LITIGATION. 
(Concluded from page 70.) 


JUDGMENT was delivered in the Chancery Division in this 
action on Tuesday, July 20th. In the course of his judgment, 
Mr. Justice Joyce said: This is an action for an alleged 
infringement of a patent, No. 23,899 of 1904. This patent, 
au.ong others, was judicially considered by Mr. Justice War- 
rin gton in the action of Osram Lamp Works, Ltd. v. the Z 
Electric Co.; the defendants in that case were entirely dif- 
ferent from the defendants in the present case, and were held 
to have infringed. The validity of the patent, which was 
disputed, was upon the evidence there upheld as against those 
defendants. There was no appeal from the decision of Mr. 
Justice Warrington, as I understand, the case being settled, 
as is not infrequent, by the defendants taking a licence. The 
present case, I aim warned, is to go to the House of Fords. 

he patent in the present case is for Improvements relating 
to the manufacture of incandescent electric lamps.“ To a 
great extent it is what I may call a chemical patent; and I 
at once state that I am not bound to be an expert in chemistry, 
or in anything else, for the matter of that. The Court acts 
on the opinion of experts whose qualifications can be tested 
by cross-examination, and weighs the evidence so given and 
tested. Premising that, I may say there are two claims by 
this patentee. The first claim, I think, is for the product, 


and then the second claim is really for the process of making 
the product. But this patent, according to my reading of it, 
if and so far as valid at all, is only valid as a patent for the 
manufacture of tungsten filaments by the method or process 
or series of processes particularly described in the specifica- 
tion. The patent is not merely for making a tungsten fila- 
ment, but it is for making b the method or processes 
specified in the specification, and in my opinion, for nothing 
else. It appears by the evidence that the usual manner of 
forming” filaments there referred to, as I understand, was to 
make the materials into—hardly a paste, but a compound 
of the consistency of thick treacle, and to squirt this through 
a glass nozzle into alcohol; whereupon the liquid coming 
from the nozzle into the alcohol becomes set as a firm jelly, 
and, having stood for a short time, is hardened and tenacious 
and capable of being handled. Then the patent proceeds :— 
And they are then carbonised, in some cases after denitration 
has previously been effected. I do not think those words after 
denitration has previously been effected are very material. 
Then follows a paragraph beginning at the 13th line on page 
3, it really begins two lines earlier; and this, to my mind, 
is a very important part of this specification: The filaments 
60 produced and consisting of tungsten and carbon are then 
submitted to the following further treatment. First of all 
the carbon, which has only served as a binding medium, ie 
removed, by subjecting the filaments to the passage of current 
in an atmosphere of steam and hydrogen and thus raising it 
—which in my opinion must be the atmosphere—'‘ to a high 
temperature. By this process the carbon is completely oxidised 
80 as to form carbonic oxide and a filament of tungsten is left. 
These filaments are then rendered uniform in a manner 
similar to that employed in the treatment of the usual carbon 
filaments, by submitting them to the action of current in an 
atmosphere of volatile tungsten compounde in the presence 
of a large quantity of hydrogen, whereby the tungsten 
deposited equalises the filaments.” Then there is a sentence 
not very important, I think: The filaments which have been 
rendered uniform in this way are then sealed jn glass bulbs 
in the usual manner.“ 

The validity of the patent in this action has been questioned 
on three or, possibly, four. grounds: want of subject matter. 
insufficiency of the directions as to the way in which the 
invention is to be carried out, and also want of utility of the 
process, or whatever it is that is patented. 

What is it that the defendants do? Of the materials they 
use they make a paste much stiffer than a mixture of the 
viscosity of treacle, which paste is used in the manner of 
making carbon filaments, and this, if it can be called squirt- 
ing, is squirted as described by Mr. Ballantyne. There are 
other processes after the mixing, but the stuff is then rolled 
up and put into a chamber with a hydraulic press capable of 
exerting a very high pressure. A die is used consisting of a 
diamond finely perforated, and the stuff is forced through the 
die by the press so as to make a filament, and is directly 
received on a card. Then they are dealt with in a certain 
received on a card. Then it is dealt with in a certain way. 
That, again, is from the evidence of Mr. Ballantyne. 

With reference to the carbonisation of the filament that is 
produced by thus pressing it at enormous hydraulic pressure, 
as to whether it is carbonised or not according to the defen- 
dants’ process in the usual manner there is some dispute. I 
am not going to involve myself in a chemical discussion as 
to whether it be carbonised in the usual manner or not; but 
it is denied, I think with some show of reason, that the 
defendants do carbonise in the usual manner. I have some 
doubt as to whether they do or not in the manner indicated 
or intended to be indicated by the specification. But upon the 
question whether the defendants take or use the series of 
yrocegses described in the twelve lines, beginning on page 3. 
line 10, The filaments so produced and consisting of tungsten 
and carbon are then submitted to the following further treat- 
ment,’’ or, indeed, whether they take any of them, I do net 
feel much doubt. Rightly or wrongly, I do not think they 
use any one of them. They certainly do not pass current 
through the filaments; they are not subjected to the passage of 
current in an atmosphere of steam and hydrogen. In my 
opinion they do not use an atmosphere of steam and hydrogen 
in the sense in which that phrase is used in the specification 
or is intended by the patentee. Nor, indeed, in my opinion, 
do they use steam at all in the ordinary sense of that word. 

The hydrogen the defendants use is dry, but it is said, if 
I understand the matter rightly, that though no steatn or 
Water vapour is introduced, an infinitesimal amount of water 
vapour, or, rather, of the ingredients, or some of the ingredi- 
ents, which together with hydrogen will make water vapour 
or steam in the true or scientific sense—not the popular sense 
condition of the materials necessarily use, to form the fila- 
ment in the process the defendants use, and in the then 
condition of the materials necessanly use, to form the fila- 
ment. This may be so, but this is certainly not, in my 
opinion, subjecting the filament to the passage of current in 
an atmosphere of steam and hydrogen as described or indi- 
cated in the specification; nor in my opinion is it an equivalent 
process in the sense in which that phrase is used in patent 
law: nor do the defendants employ any of the treatment 
which comes under the head of equalising. 

In the circumstances, seeing how many and which of the 
series of processes or steps prescribed by the specification are 
omitted from, or not to be found in, the method pursued by 
the defendants and alleged to constitute infringement, bear- 
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ing in mind what I have said before as to what the only 
patented invention here is, I am unable to bring myself to 
the conclusion that the patent has been infringed by the 
defendants, the onus being on the plaintiffs; and I hold that 
1 not been infringed and that this action must be dis- 
missed. . ' 

As to the validity, if it were necessary for me to go into 
the matter I have serious doubts not only as to the subject 
matter, bearing in mind what the patent is for, but also upon 
the sufficiency of the instructions in the specification. 

With reference to this, I understand that upon more than 
one point Mr. Justice Warrington relied upon the evidence of 
Dr. Oberlander. I think I must say that I was not favour- 
ably tame with the manner in which he gave his evid- 
ence, I am to consider him as appearing in the witness-box 
iu the character of an impartial ecientific expert, he did not 
appear to me to be unbiased or as candid as I should have 
wished, and I am glad that it is not necessary for me to base 
my decision in this case upon what I might consider to be 
the result of his evidence. 

As to want of utility, it was not much insisted upon, but I 
do not understand that this patent has ever been worked 
commercially. 8 

Upon the whole, I consider that the methods and series of 
processes used by the defendants are so different from those 
particularised in the specification that there is no infringe- 
ment; and this action must be dismissed with the usual conse- 
quences. À 

Costs were granted on the higher scale. It is understood 
tbat notice of appeal will be given without delay. 


HAMILTON v. MARCONI'S WIRELESS TELEGRAPH Co, LTD. 
(Continued from p. 69.) 


Tan bearing was resamed on Tuesday, July 13th, when Mr. 
Hamilton, the plaintiff, was further examined by Mr. Eustace Hills 
upon the agreements for the formation of the new Australian 
company. There was, he said, first a provisional agreement dated 
1912, out of which the agreement of 1913 resulted. By the agree- 
ment the price was to be £41,000, in £1 shares, plus a sale of 
apparatus; the apparatus was subsequently reduced into money, 
so that together the price might, in round figures, be stated 
st £55,000, and he claimed commission on that transaction 
as well as upon a number of ship installations and upon certain 
apparatus sold to the new company, who took over existing 
stations snd purchased plant for new installations from the 
defendant company. Witness gave details of a number of ships 
which had been fitted with wireless by the company during the 
period of his agreement of service with them upon which he 
claimed, he said, £10 per ship for the installation and 5 per cent. 
of the royalty subsidy from ships fitted with defendants’ instal- 
lation through orders secured by him. As to certain ships the 
defendante’ had brought money into Court, and about them there 


was no dispute. His claim was really under two heade—firet, as 


to lines as to which defendants had not made payments, and 
secondly, for certain additional ships on lines from which they 
admitted payment was due for some ships. There was also a claim 
for an out-and-out sale of an installation for a ship, upon which 
he claimed a percentage. 

In oross- examination by MR. PoLLOC Ek, K. C., the witness said 
he claimed for any business done by the Marooni Co. within his 
territory at any time, 

Asked what was the limit of time over which he would con- 
tinae his claim, Witness replied that he should think during the 
whole of his life, as when he joined the Marconi Co. he took over 
to esti irae basiness e 1 friends. It must not be for- 
xo Wireless telegraphy was not an ordinary thing that 
could be picked up anywhere. i ~ 

On July 14th Mr. Hamilton was further cross-examined by MR. 
Pollock. He was unable to say whether an installation set up, 
which was within the Admiralty agreement of 1903, would come 


within his agreement, as the question was one which had yet to 


be decided. The Australian fleet belonged to Australia; but the 
New Zealand ships became a branch of the British Navy. It 
depended upon the agreement made between the Marooni Oo. and 
the Admiralty whether they got something beyond the agreement 
of 1903 as regards royalties. He would expect to be paid on the 
value of the apparatus supplied. For seven years before his agree- 
ment with the Marconi Co. the British Admiralty was fitting up 
ships with wirelees installations, but at that time there was no 
Australian navy, and he claimed to have been instrumental in 
introducing wireless telegraphy to the Australian Government, 
and the negotiations in regard to it extended over a long time. 

Mz. PoLLock, K. C, opening the case for the defendant company, 
eaid that from the plaintiff's doouments his claim now reached 
something over £13,000, but it might be that some other sums 
had to be added to that, so that very heavy liabilities on the part 
of the defendants were involved. The defendants had been found 
by the jury in the King’s Bench to have committed a breach of 
their agreement with the plaintiff, and he (plaintiff) had been 
awarded damages in respect thereof. But his story now was 
that in addition to the two or three thousand pounds awarded by 
the verdict of the jury, he was entitled to ask for a further sum of 
something over £13,000 under the agreement. The work which 
the plaintiff did within the territorial area specified by the agree- 
ment was confined to the period between August, 1910, and March 
1911, and he said that during that period the work he did for the 
5 entitled him to the sum of £13,000 beyond the amount 
aw by the jury, and that he was further entitled for the 


rest of his natural life to receive commission upon payments made 
to the company for work done by them within his territorial 
area. Commenting upon the“ terms of the agreement, oounsel raid 
the first point was what right did the contract give plaintiff to be 
paid commission on sales effected by the company for the rest of 
his natural life. It was argued for the plaintiff that there was no 
time limit, and that it was, therefore, for the term of the plaintiff's 
life. For the defence, he (counsel) argued that it was quite 
unnecessary to introduce a time limit because the agreement 
contained a margin of time in regard to other matters, and it 
was for that time alone that the defendants were liable to the 
plaintiff. In consideration of his services to the company and his 
devoting the whole of his time exclusively to the benefit of the 
company, it was agreed that the defendant should receive 5 per 
cent. on the gross value of the sales effected by the company 
within the area specified, but the agreement said only so lofig as 
he devoted himself to the benefits of the company. The period of 
the contracts for the installation of ships was 10 years. The 
system was to hire to the shipping companies the Marconi apparatus, 
in return for which a subsidy of £250 per annum was paid in 
most cases for 10 years, and in respect of each ship fitted the 
plaintiff was to receive 33 10 and 5 per cent. on the subsidy. That 
cuuld only be meant to last for the period during which the con- 
tract was running. It was not always ten years; in some of the 
earlier cases it was for three years only. It was necessary to put a 
time limit in the cage of ships, but it was not necessary in the case of 


the other business. The plaintiff, however, said that he was to receive 


payment for ever and ever because he had rendered services for a 
certain period. The agreement ran from May 2nd, 1910, and it 
was alleged at the trial that from July, 1912, the defendants had 
not properly treated the plaintiff by giving him information, and 
that they dismissed him for causes that were inadequate. The 
agreement said that it was to last for three years, but it was under- 
stood that it should be for a further term of three years in the 
event of the business being satisfactory. The jury had answered 
the question as to the damage the plaintiff had sustained by giving 
him £640 up to May, 1913, and for his chance of a renewal £1,700. 
The jury had estimated the value of the pecuniary benefit from 
January to May, and the plaintiff was not entitled to say that he 
could go beyond that verdict and ask the Referee to say that ke 
could exercise the funotion of a jury and assume that they should 
have awarded some other As to the ececond period of three 
years, the jury had awarded £1,700 as the value of plaintiff's chance 
of a renewal of the agreement, 3 

In reply to the REFEREE, COUNSEL said that the Judge did not 
put it to the jury whether plaintiff was entitled to commission 
during his life, The point had not been raised, nor was it argued 
at the trial. 

Mn. Eustace HILLS said that it was more than onoe stated in 
the course of the trial that matters of construction except in one 
instance were to be left to the Referee. 

Mr. STUART BEVAN said that the question of a life-long agree- 
ment was never raised. ; 

MB. POLLOCK, continuing, said that the Judge did consider the 
possibility of a renewal. According to the plaintiff's case, it 
seemed that they were now only at the beginning of things, The 
claim to-day was for £13,000, and it was proposed to add all the 
years of Mr. Hamilton's life to it. If that were allowed he did 
not know where the company would be when Mr. Hamilton 
died. It was not, he contended, possible for Mr. Hamilton to 
substantiate his claim of £2,751 as commission upon the 
amalgamation of the German company with the Australian oom- 
pany. The claim was made in respect of what plaintiff called a 
sale to the company, but the transaction referred to was only a 
taking over. The amalgamated company took over the interests 
of the Marconi Co. in Australia and those of the German company. 
That was not like a sale effected. It was simply the formation of a 
new company to take over the interests of both companies, and so 
bring together two competing companies in the interests of both. 
It was a domestic method of handling the business of both, but 
the plaintiff claimed £2,751 as his commission on that transaction, 
although he said that by his agreement he was to get £1,200 a 
year from it as managing director. As there was no security of 
tenure with regard to that appointment, the jury had been asked to 
say what was the value of the plaintiff's expectations in that 
direction, and they answered the questicn by saying that it should 
be £1,700. Dealing with the several heads of claim, Counsel said 
that the plaintiff's view seemed to be that until he came on the 
scene in 1910, Australia, so far as wireless was concerned, might be 
said to be a dark continent. The true position of things was that 
a contract was made in 1903 between the Admiralty and the 
Marconi Co., seven years before the coming of Mr. Hamilton. The 
Admiralty had an agreement under which they paid a sum of 
£5,000 a year and £20 down, for which they had the right to fit 
up Marconi wireless on payment for the installation. The Admiralty 
was aware of the importance of Marooni's wireless telegraphy in 
1903, and they made an agreement which lasted for 11 years. The 
Admiralty had the right to provide and make their own apparatus. 
There was an item in the claim of £9,600 for the high power 
stations, and that was a claim which Mr. Hamilton said he made 
because the company wrongfully withdrew from the contraet 
which they had made with the Postmaster-General with regard to 
the Imperial wireless chain, Under the agreement, which was made 
on July 19th, 1912, the sum of £60,000 was to be paid for 
the installation, and, in addition, a royalty was to be paid. 
What that would amount to it was impossible for anyone 
to say. It was not alleged that any stations under the agreement 
had been built, but it was said that they had the chance 
of holding the Postmaster-General to the contract, and if they 
had been built they would have gotitheir money at some time. 
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. Plaintiff said that he was, therefore, entitled to claim the £9,000 
kor the two stations which would have been within his area, and 
10 per -cent. on the gross receipts which he (plaintiff) put at 
. £2,000 per annum for each station. Why it was put at that figure 
he (counsel) did not know, as there was a Treasury minute to the 
effect that no accurate forecast could be made of the probable 
receipts, There never was a contract which started upon such 
stormy waters as this Marconi contract. It was started on July 
19th and had to be ratified by the House of Commons, A con- 
siderably controversy arose upon the money vote, and there was a 
long delay. O. January 15th the Marconi Co. claimed to be 
allowed to withdraw from the contract. They said that prices 
had gone up, and for that and other reasons they asked to be 
allowed to withdraw from the contract. It was nevertheless 
alleged that £9,000 was due upon the price of the stations, which 
would have been sold had the contract been carried o it. 
The words of the agreement were, however, that he 
was to receive 5 per cent.on all sales effected by the company, 
and these sales were not effected. After a Committee had been 
sitting a long time Mr. Herbert Samuel, the Postmaster-General, 
as he then was, on July 2nd announced that he did not intend to 
enforce the contract with the Marconi Co., but Mr. Hamilton 
wanted to say that a sale was effected nevertheless. His right to 


commission was only when payment was received ty the company. 


A more favourable contract was entered into on July 30th, 1913, 
and ratified by the House of Commons, but in December, 1914, 


the Postmaster-General abandoned the whole thing and no- 


stations had been built and no money had been paid. The whole 
scheme of the Imperial chain, in fact, broke down, and there was 
no ground for saying that any portion of the £9,600 could be 

payable by the defendante. 
The REFEREE taid that the reference to him was as to payments 
found due, but a p3yment upon certain things which had not 
happened could not be said to be due. It could not be contended 
that the money had been received by the company, and therefore 
the money could not be due. 

Mr. Eustace HILLS argued that the commission was due, 
although the money might not have been received by the principal. 

On Thursday, Jaly 15th, MR. POLLOCK, resuming his speech, 
said in regard to the amalgamated company, in respect of which 
the plaintiff claimed 5 per cent. on £45,000:and £10,000, that the 
amalgamation was not a sale at all, but merely a rearrangement of 
the business. It was only the old business under a rearrangement, 
so that the two rival companies might be able, instead of cutting 
the rates, to join forces and bring into the common stock the 


FIG. 1.—ITALIaAN MOTOR SEARCHLIGHT PLANT. 


business which had hitherto been done by the two. It did not 
involve any new business undertaken for the benefit of the old 
company. f 

MR. ARTHUR CAPPALARE, the defendants’ accountant, gave 
evidence as to the various transactions in which the plaintiff had 
been engaged for the Marconi Co., and produced books to show 
what was owing to him in respect of those transactions, particu- 
larly in relation to the shipping installations, and witnesses were 
called from the various shipping companies to prove that plaintiff's 
claim in respect of the installations was not always justified, after 
which the hearing was again adjourned. 

On Jaly 16th Mr. CAPPALARE was recalled and further 
‘examined on the accounts of the company relating to the plain- 
tiff's work during the term of his agreement with the company, 

and the payments made to him in respect of that work. 

The hearing was adjourned until Thursday, July 22nd. 


— 


TAR ELECTRICAL AND INDUSTRIAL INVESTMENT Co., LTD. 
In the Chancery Division, Mr. Justice Younger, on Tuesday, 
July 19th, sanctioned a reduction of the capital of this company, 


‘in accordance with resolutions passed by the various classes of 


shareholders. 


Poster Stamps.—Messrs.W. T. HENLEY’s TELEGRAPH 
Works Co., LTD., of Blomfield Street, London Wall, E.C., have 
issued a set of half-a-dozon large poster stamps, effectively illus- 
trating in colour a number of their manufactures—namely, street 
pillars, terminal boxes, j>int-box compounds, colliery boxes and 
service cut-outs, 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


An Italian Motor Searchlight. 


We have already illustrated one of the motor searchlight plants 
used by the French military authorities and also one of British 
construction supplied to our own Government. The following 
particulars of a similar vehicle, built by the Fiat Co., of Turin, 
for the Italian military authorities may also be of interest. The 
vehicle, which is fitted with a 35-H.P, petrol engine, is designed 
for a useful load of 3 tons and for a maximum speed of 20 miles 
per hour. The engine is so arranged that when the lorry is not 
travelling, it Can be coupled up to a continuous-current dynamo, 
giving 100 amperes at 80 volts, The searchlight, which is carried 
on a light four-wheeled truck, has a diameter of 90 centimetres; 
it is so arranged that it can be quickly removed from the wagon, 
a length of cable carried on a couple of reels enabling the search- 
light to be used at a distance of about 130 yards from the 
current-generating wagon. Fig. 1 illustrates the outfit. 

A feature of the details of the plant is the provision of a 
magnetically-operated regulator, which acts upon the engine 
carburettor in such a way as to prevent variations in the engine 
speed when the current is switched on and off the searchlight. 
The wagon is provided with pneumatic tires, twins” being fitted 
at the rear; the searchlight trolley has small wheels of the cycle 

e. i * 
i Circulator for Economiser. 

THE NATIONAL BOILER AND GENERAL INSURANCE Co., LTD., 
of National Buildings, St. Mary’s Parsonage, Manchester, have 
introduced a device for preventing the corrosion of the pipes at 
the inlet end of an economiser, by circulating a proportion of the 
hot water from the top branch pipe with the incoming cold water, 
thus raising the temperature of the pipes above 100° F. It consists 
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FId. 2.— SECTION OF CIRCULATOR. 


of a gun- metal nozzle inserted in the course of the inlet from the 
pump, at the throat of a coned pipe connected also with the top 
branch pipe, and acts after the manner of an injector, as shown in 
the accompanying section. The nozzle can be removed at any time 
by taking off the bolted cover. It is stated that experiments have 
shown that the temperature of the feed inlet can thus be raised to 
120-140° F. without causing a reduction of the temperature of the 
outlet water—the latter, in fact, being generally higher than 
before the installation of the circulator—and sweating and wasting 
of the pipes is prevented ; there is also less tendency for soot to 
collect on the economiser piper. The circulator is made in three 
sizes. 
. Impermeabllity Tester. 

The Génie Civil reports a note submitted to the Académie des 
Sciences recently by Mr. Ch, Moureu, describing an apparatus for 
testing the non-permeability to water of textile fabrics, especially 
of cloth intended for military uniforms. The device is called the 
Impermeabilimeter, and consists of a glass cylinder A, fig. 4, 
open at both ends, graduated in depth in centimetres, and provided 
with a flanged brass collar, to which the sample of cloth F to be 
tested is secured by means of a brass ring Band boltsc. A tripod G 
with a stem jointed at Gi, and an ineulating portion Go, carries a 
gilt-brass disk H, upon which is la‘d a disk of thin paper 1 which 
has been soaked in a solution of potassium sulphate and dried, and 
waxed for a width of 1 cm. round the perimeter. Upon the paper 
a disk, J, of very thin wire gauze, of platinum or gilt copper, is 
placed, and H and J are connected to the poles of a battery with 
a relay R in circuit, which, when the circuit is closed, actuates the 
style of a recording chronograph, immediately afterwards breaking 
the circuit and ringing a bell. 

In the case of a fabric waterproofed with india-rubber, the disk 
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r is placed directly on J; if rubber is not used, a space of 5 mm. 
is left between F and J. Distilled water is poured into the 
vessel A up to a known depth, the electric circuit is closed and the 

| chronograph is started. When—if at all 
the water penetrates the fabric, it moistens 
the paper and completes the circuit, 
actuating the relay. If artificial rain is to 
be used for the test, a is turned upside down 
on the table, the top of which is set on a 
slope by means of the joint G:, and a jet of 
water from a capillary orifice is allowed to 
fall from a known height upon the cloth, 


Fic. 3.— VESPER ` 


HEATING PILLAR. THE IMPERMBABILIMETER, 


the water trickling off the latter. Penetration is announced 
automatically as above described. Thus, it is claimed, the water- 
proof qualities of cloths can be measured under standardised 
conditions. 

& Vesper? Heating Pillar. 


Mrsaks. STURGE & BAKER, of Premier Works, Sheepcote Street, 
Birmingham, have introduced a handy substitute for the radiator 
lamp, by which the lamp type of radiator can be easily turned into 
an electric fire with red, glowing heating units. 

The method consists in sutstituting for the lamp a Vesper 
heating pillar, which is wound with the usual wire spiral, and bas 
two contact pins at the lower end for insertion in the socket, which 
takes the place of the lampholder, as shown in fig. 3. 

The pillars take about 500 watts, and quartz cylinders and cape 
are supplied to elip over them with a view to improving their 
appearance. The makers suggest as a good plan to replace only 
part of the lampe, and thus obtain a dual heating system. 


Simplified Method for Calculating Illumination, 


Methods of figuring illumination are ordinarily so technical 
that they are not understandable by many contractors, and hence 
little care, other than rule of thumb methods, is taken with the 
emaller illumination problems. , , 

The accompanying chart can be easily and quickly employed to 
determine the proper number of lamps to nse in lighting a given 
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2600 5000 40 390 


area. When it is used in connection with the table of average 
intensities given below, any ordinary problem can be accurately 
solved. This chart and table are supplied to the oanvassers of the 
Texas Power and Light Co., Dallas, Tex. Attention should be 
given to spacing units so ss to secure uniform distributior. The 
amp size should be chosen so as to obtain as nearly as possible a 


number of squares, in no case less than 10 ft. on a side, one lamp 
being used in the centre of each square. 

In order to get the best resulta, lamps should be hung at distances 
above the plane to be lighted as indicated below, D representing the 
distance between two lamps, which, in the Gase of the square 
arrangement, will equal the side of a square. 


Height 

Type of re fleotor. above plane. 
Extensive 285 ‘es jaa bis we O50 
Intensive 8 eee wise aes 08D 
Focusing oe Waa ya be ; 1'3D 
Concentrating eee bas ‘ee oe 2°0D 


VALUES OF “ A "—INTENSITIES IN FOOT.CANDLES 
RECOMMENDED FOR VARIOUS SERVICES. 


Auditoriums ... „ 2'0 || Residences—hall we 07 
Ball rooms ___.. ee 2°0 ⁶ Reception room . rO 
Banks—general we 30 Dining room ... „ * 
Banks—desks eee eee 5˙0 Kitchen ese see 2°0 
Bar rooms suid we 36 Bedroom ace 1˙5 
Barbers’ shops... *. 40 Bathroom ous .. 20 ` 
Billiard halle—tables... 60 Show windodw... ... 20°0 
Cafe sii s 30 Stores—Clothin . 30 
Church ... ie 2°0 Drug bat 8'0 
Court rooms 2 25 Grooery 3˙0 
Drafting room... .. 80 Hardware T ove 30 
Library—reading room 3'0 Jewellery * 50 
Offlces — general .. 60 Shoe... oA . SO , 
Postal service eee 7˙0 General merchandiee .... 3 0 
Pool tabes  ... s. 60 


— Electrical Review and W. Electrician, 


BUSINESS NOTES. 


Consular Notes.—FRANCE.—The American Consul 
at Havre, in a recent report, states that Havre maintained in 1914 
its rank as the most important copper market in France, The 
total imports into Havre in 1914 amounted to 63,905 tons, as 
sgainst 74.869 tons in 1913. The total exports were 8,352 tons in 
1914, against 11.425 tons in 1913. The Havre copper market, 
which was established at the beginning of 1912, has developed 
steadily and it transacted a large import business in 1914. It is 
certain that the stock in the Havre warehouses would have reached 
a record-breaking figure if the war had not occurred to dis- 
organise business. The local copper market, however, was able to 
render the country an important service by supplying the 
requirements of the industries engaged in manufacturing for 
the national defence at a time when, by reason of the difficulties 
arising from the war, the supply of copper for this purpose would 
otherwiee have failed. | . 

The Consul sleo reports that the Société Westinghouse, of Havre, 
was well provided with orders of various kinds during 1914. Ae 
regards electrical material, the most important orders related to 
large engines for steel milla, including the forges of Audincourt 
and Wendel and large generating plant for the mines at Lens, the 
Société de l'Acetylene, the gas works of Clermont Ferrand, &o. 
Numerous transformers for electro-metallurgical and other instal- 
lations were constructed during the year. The electric traction 
department of the Havre plant was also favoured with important 
orders, notably for the electrical material in high power electric 
locomotives for use by the Midi Railway in the South of France, 
electric traction engines and other material for the equipment of 
the French State Railways. | 


COLOMBIA.—The American Consul at Cartagena re ports that 


American manufacturers furnish about 57 per cent. of the total 


imports of electric motors, materials and pumps entering Colombia 
through the port of Cartagena. oe 

The following table shows the imports of motors and parts, 
electrical materials, and electric pumps at the port of Cartagera 
curing the calendar year 1914, and the principal countries of 
origin :— 


Motors. Electrical Electric 

and parts materials. pumps. 

France is ia z% . 9880 &68 — u — 
Germany. > dog 1,188 9,425 e514 

United Kingdom 9.641 1.67 — 
United States 8 19,282 12,398 187 
s All other countries .. ss ee ER 161 869 

Total $81,039 $28 679 $1,C40 


The only possible user of electro-hydraulic valves is the Cartagena 
Waterworks, Ltd. The electrio light plant, now about 19 years 
old, is owned and operated by the municipality. This plant has 
given excellent service, but the equipment will need replacing in 
the near future, and the attention of American manufacturers of 
dynamoer, boilers for wood fuel, and other equipment, is called to 
this prospective trade opportunity. The local telephone oompany 
is a private concern. All correspondence and printed matter 
should be in the Spanish language. Specifications as to measure- 
ments should be converted into the metric system. Prices may be 
quoted c. i. f. or f.o.b. in American currency. Inasmuch as the 
import duties are specific, and are levied on the gross weight, t} e 
the tare on shipments should be reduced as much as possible, ai d 
the net and gross weights should be set forth in kilos. It ie 
suggested that in the absence of a well organised export depart- 
ment, it would be better to transact business through -one ‘of the 
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commission houses, because those houses already control a large 
part of the import trade, and have adequate banking facilities and 
accurate credit information. 

In this connection it is interesting to note that the American 
Consul at Barranquilla reports :— 


This Consulate again feels it necessary to call the attention of manufac- 
turers and exporters to the fallacy of a policy that would require the 
customer in Colombia to pay commission tribute to a general agent in Buenos 


Ayres. This holds with regard to Colombia, Venezuela, the Guianas, 


Bouador, Peru, and the West Indies. In fact, the writer is convinced that the 
establishment of exclusive general agencies in any one Republic of Bouth 
America with a view to doing business therefrom even with neighbouring 
Republics is an error. Suoh action reduces the house’s business radius to 
that small district within easy reach of the exolusive general agent’s local 

lace of business. It virtually destroys any chance the house might have to 

o business with others af: the 20 Republics of the continent. Each country 
feels itself sufficientfy important to merit the establishment of a general 

noy within its own borders, or to have its field left open to do business 
with its natura] trade-connection point, which, in the case of Colombia, 
would be New York, New Orleans, &o. 

Before establishing agenoies in any part of South America orar house 
should carefully study the map of the country where the agent is to be 
located, and grant bim the field which by natural routes and for natural 
reasons bre oan cover, and nothing more. 

No New. York exporter would establish a general agency at Bombay to 
supply tools and implements and cotton goods to Yokohama, yet the distance 
from Bombay to Yokohama is probably a little less than from Barranquilla to 
Buenos agrea. Moreover, there are regular lines ofsteamers between Bombay 
and Yokohama. 


Americans must discriminate between South America as a whole and the 
various Republics of South America. This is an important point in American 
trade nda and should be driven home to every merchant and manu- 
facturer of the United Btates. 


CHINA.—The American Consul at Canton reports that since the 
declaration of war in Europe there have been several eleotrio light 
plante established in various cities and towns within the Canton 
district, and it is interesting to note that in most cases the orders 
for the electric end of the various plants have been sent to the 
United States. The orders for engines, however, were sent to 
England. The following is the list of orders :— 

At Kingmoon, a treaty port in the Canton Delta, there has just 
been delivered a 75-K w. one-phase alternator complete, with suction 
gas plant. An order has been secured for a second 75-Kw. set 
complete with air oompressor. The value of the two orders 
amounts to about £3,800. 7 

At Mengteze, Yun-nan Province, a contract has been entered into 
for one 75-Kw. three-phase ateam-driven alternator, complete plant, 
valued at about £3,500. l 

Sainam, near the treaty port of Samshui, two 40-Kw. three- 
phase alternators and plant, valued at about £1,800, 

Tai Lang, one 40-Kw. three-phase alternator and suction gas 
plant, valued at about £800. , 

Shek Loing, a large town on the Canton Koulom Railway, one 
40. Kw. three-phase alternator and suction gas plant, valued at 
about £800. 

Chan Tsuen, one 30-Kw. three-phase alternator and suction gas 
plant, valued at about £650. 

Nanning, the capital of the Kwangsi Province, one 76-K w. and 
two 40-kw. three-phase alternators and switchboard complete, 
valued at about £1,200. 

Dissolution.— BInCH & HARRIS, cycle manufacturers 
and electrical engineers, Nuneaton.—Mesers. E. H. Birch and 
J. Harris have dissolved partnership. Mr. Birch will attend to 
debts and continue the business, 


Grand Trunk Railway.—T hose interested in and familiar 
with Canada are aware of the important part of the great railways 
of that country play in its colonisation and development, and they 
will no doubt be more than interested in the cable news just to 
hand from the Canadian headquarters of the Grand Trunk railway 
system to the effect that commencing Tuesday, July 13th, an 
up-to-date through passenger service—Toronto to Winnipeg and 
Winnipeg to Toronto via Cochrane and the new Trans-Continental 
route, operating thrice weekly, has been inaugurated. This new 
service will consist of the latest designs in standard and tourist 
sleepers, dining car coaches and colonist cars. Besides the 
important fact that this now affords the G.T. Railway an unbroken 
service from the Atlantic to Prince Rupert on the Pacific Coast 
with steamship oonnection to Vancouver and Victoria, B.C., 
Seattle and California points, U S. A., through all the well-known 
commercial and tourist centres, including the finest scenery in the 
Canadian Rockies, it is opening up to the settler and tourist new 
fields rich in agricultural, mineral and scenic wealth. It is antici- 
pated that this latest development will strongly appeal to visitors 
to Canada from Great Britain. 


Catalogues and Lists. — Cryrro ELECTRICAL Co., 
Acton Lane, Willesden, N.W.—Twenty-two-page illustrated cata- 
logue containing some general notes regarding their alternating- 
current motors, and tabulated horse- powers, speeds, prices, weights, 
&., of single, two and three-phase motors for various periods, 
aleo prices of no-volt and overload releases, speed reduction gear, 
and polishing motors. The smallest motor included is a 3 E P. and 
the largest 25 H.P. A table gives information relating to the 
power required to drive various classes of machinery. 

Messrs. STURGE & BAKER, Premier Works, Sheepcote Street, 
Birmingham.—lIllustrated and priced leaflets relating to cord 
absorbers ; '‘ Vesper ` pillars and sockets for electric fires ; trolley 
lights’ (domestic and factory patterns of fittings with swinging 
arms and extensible devioes) ; aud Premier switches. 

EDISON & SWAN UNITED ELECTRIC LIGHT Co., LTD., Ponder's 
End.—A new illustrated postcard has been prepared, copies of 
which are being supplied, over-printed, to their customers. The 
design shows a Royal Ediswan drawn-wire lamp, and suggests its 

~yse as ap aid to economy in keeping the B. Ils down, the Bills 
in this partisular cas3 being the Supreme War Lord and his 
devoted son, the Clown Prince, 


GENERAL ELEOTRIC CO., LTD., 67, Qaeen Victoria Street, 
London, E.0.—Bulletin No. 10 (36 pages) containing a detailed de- 
scription, excellently illustrated, of the condenser system of pro- 
tection against surges. 


Book Notiees.— T A. B. C. of Electricity. By W. H. 
Meadowcroft. New York: Harper & Brothere. Price 28.— This 


book., which is written in the popular style (many of the para- 


graphs beginning with Now,” or Well") has been enlarged and 
reset. It makes no pretentious claims, and is couched in simple 
language; as it is now in its third edition, it evidently fills a want. 

“ Proceedings of the Rugby Engineering Society, 1913-14." 
Vol. XI. Rugby: The Society. Price 108. dd. l 

“ Bulletin de la Société Internationale des Electriciens.” Vol. V, 
No. 48. Jane, 1915. Paris: Gauthier-Villars. Price 3 fr. 

“The Beama Journal.” July. No.3. London: British Eles- 
trical and Allied Manufacturers’ Associ stion. Price 1s. 

National Physical Laboratory Colleote ! Researches. Vol. XII. 
1915, London: Harrison & Sons. Price 123. 

“The Manual of Electrical Undertakings and Directory of 
Offic‘als, 1915-16.“ By E. Garcke. Vol. XIX. Electrical Press, 
Ltd. Prios 218. net. 


Trade Announcement. —MESSRS. HANDLEY & ROBIN- 
son, LTD, of Dublin, have opened another branch office at 42, 
Great Charles Street, Birmingham, for the purpose of extending 
theirelectrical contracting business, and they will be pleased to receive 
price lists and catalogues from manufacturers. 


- Bankruptcy Proceedings,—JoHn Boutr & JOHN 
HuGH BoOLT (trading together in co-partnership under the style or 
firm of John Boult), electricians, 3, Grosvenor Street, Chester.— 
The first meeting of creditors was held at Chester on July 14th, 
when the statement of affairs showed liabilities amounting to 
£603, and assets valued at £578, the estate disclosing a deficiency 
of £25. The failure of the debtors was due to insufficient capital, 
costa of actions taken against the firm, and the effecta of the war 
upon the cash sales. The separate estate of John Boult disclosed 
liabilities of £1,487 and assets of £801. It was decided to appoint 
Mr. Parkin S. Booth, accountant, 2, Bixteth Street, Liverpool, 


_ trustee. 


VERNON GEO. Coss, electrical engineer (trading as Longdon and 
Cobb), Nottingham.— Application for debtor’s discharge to be heard 
August 19th, at Nottingham. 


LIGHTING and POWER NOTES. 


Argentina.— The Compania Transatlantica de Electri- 
cidad recently applied to the Municipality of Buenos Ayres fcr 
authorisation to extend ite services to suburban districts where 
population is relatively scarce, by means of overhead cables, as the 
installation of subterranean cables would be too expensive to be 
justified by the revenue therefrom. The Itendencia has now 
issued a decree conceding the authorisation asked for with a stipu- 
lation that when the consumption exceeds a specified quantity, 
the overhead cables shall be replaced by underground onea. 

The correspondent of La Nacion at Lincoln (Buenos Ayres) 
says: A contract is about to be signed between the municipal 
authorities of this district and an important German firm in the 
Federal Capital whereby the latter take over the lease of the 
electric light and power, and water supply services belonging to 
the former. The completion of this arrangement would imply the 
reacission of the contracts now existing between the municipality 
and the company at present exploiting these services."— Reriew of 
the Ricer Plate, 


Australia.—A company has been formed to supply 
Toora and Foster (Victoria) with electric current generated by 
water power.— Tenders. : 


Aylesbury.—The U.D.C. has decided to adopt the fol- 
lowing arrangement for supply to showroom premises :—That 
each consumer be charged 100 units per annum at 6d. per unit, to 
be paid quarterly, winter 30 units per quarter, and summer 20, 
after which consumption is to be charged for on the power sliding 
scale. The Market Theatre Co. is to be supplied at a flat rate of 
3d. per unit, 


Barnes,—Evectric Cooxkinc.—Following his report in 
February last, the electrical engineer has submitted an additional 
report on the question of installing electric cookers in certain pro- 
perty belonging to the Council. He recommends installing, to 
commence with, 12 cookers, costing £4 each. and estimates the 
average consumption of energy per cooker at 624 units per annum, 
taking 18 units a week in the summer and 6 unite a week in the 
winter. An extra charge of id. per unit would, on this basis, 
return 138. per annum, which would cover interest, redemption 
and maintenance. These figures have been obtained from observa- 
tion with two experimental cookers, It is, therefore, proposed to 
charge Id. per unit, being 1d. for the Public Health Committee to 
cover its outlay, and jd. for the supply of energy including meter- 
ing. The Gas Co.'s charges are a connecting fee of 108., plus 
ls. 6d. a quarter meter rent and 6d. a quarter stove rent, with gas 
at 28. 4 J. per 1,000 ob. ft. The Public Health Committee recom- 
mended that the proposed scheme be carried ou“. 
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Barnsley.—L. G. B. Inqurry.—The Corporation has 
decided to proceed, if permission be granted, with part of the 
electricity extension scheme, and a L. G. B. inquiry was held last 
week into an application for power to borrow £21,850. 

In response to communications from the Home Office and mili- 
tary authorities, the Corporation has resolved to suspend publio 
lighting of the streets exoept on Saturday evenings, and the area 
to be lighted, Ko., is left to the diecretion of the chairman of the 
Electricity and Lighting Committee. 


Bath.—PRICOE INCREABB.— The E. L. Committee of the 
T. C. has recommended that the price of current ba advanced to 
Sid. per unit as from September 29th, an increase of 10 per cent. 


Bury St. Edmunds.—Year’s WORRINxd.— According 
to the Kast Anglian Times, for the past year the electricity depart- 
ment's working cost, including £800 for new plant, amounted to 
£4,138 ; interest amounted to £1,039, and sinking fund to £975, 
making a total of 46,152. Some 404, 000 unite were sold repre- 
eenting £5,679. Due to exceptional causes the works costs were 
heavier than previously; 75 motors of 430 H.P. are now connected 
to the supply, and it is reported that the experimental free wiring 
scheme, under which current is supplied at 6d. per anit through 
Labs ty bret meters, has been very well received and some 10 
app ions are now in hand. N 


Continental. — RusslA.— The “Petrograd Waterfall 
Power Distributing Co. has petitioned the Veaborg Government 
for permisaien to construct the necessary works at the Rouochial 
Waterfall, which the company desires to exploit. It is intended to 
construct the and works on land belonging to the company 
at the Korvankosky Waterfall, about 3 km. farther down than the 
Rouchial Falls. According to the Finland Hydrographical Bureau 
1,200 ob, metres of water per second pass Vdobea, and it is con- 
templated to install nine groups of machines, each of 10,000 H.P. 
The total power to be generated by the station is estimated at 
80,000 H. P. 

IrALx.—An important hydroelectric scheme, which has been 
under consideration since the year 1900, has jast received Govern- 
ment authorisation. It consists in linking the international 
station at the Simplon Tunnel with Lake Maggiore by means of a 
navigable canal utilising a part of the navigable course of the 
River Toce. It will provide hydraulic power equal to from 7 to 
15,000 Kw. for the generation of electricity, and its coet is estimated 
at 7,771,770 lire, The canal consists of four sections, fed from the 
Toce by as many intakes, and involving the creation of a number 
of falls of varying power, each capable of being used for the 
generation of eleotricity.— Rerista Téonioa d Elettricità. 


Darwen,—Y£EAR's WORKING.—At the beginning of the 
year there was a balance of net profit of £1,191 on the electricity 
undertaking, of which £500 was transferred to the rates; the 
result of last year's working showed a net profit of £279, and the 
disposable balance to carry forward was therefore £970. No con- 


tribution is to be made in aid of the rates during the current year, 
owing to the necessity of raising the working balance of the.. 


t. Since the commencement of the works in 1899, 
£3,270 has been contributed to the rates, and £1,991 received 
from the rates. The unis generated during the past year totalled 
2,484,297 ; private consumers took 1,566,053, and tramways and 
piblic lighting ao ounted for 576,960. The cost of generating 
averaged 59d. per unit, against 60d. in the previous year. 


Glass Houghton.—E.L. Suppty.—The Pontefract 
R D.C. has decided to raise no objection to the proposal of the 
Yorkshire Electric Power Co. to lay cables in the principal roads 
and in Carr Lane. 


Holmfirth.—Scnoon Licatinc.—The Education Com- 
mittee bas decided to request the West Riding County Council to 
provide eleotrio lightiog at the Holmfirth School; during the discus- 
sion by the Committee, a member stated that no end of trouble and 
accidents had attended the present system of gas lighting, and it 
wae thought that public baildings should be lighted by electricity 
as an example to the public. 


Hurst.—PROPOSED E.L.—The D.C. has been asked by 
the Ashton Oorporation if it would be prepared to consider the 
question of taking a supply of electricity in bulk from the Cor- 
poration for the use of persons in the Hurat district. 


Hythe (Kent).—Evectric Pumpinc.—The T. C. has 
the offer of the Folkestone Electricity Supply Co. to 
pamp water at the Saltwood reservoir at 3d. per 1,000 gallons, 
provided a temporary plent is installed to see if the well will 
yield 10,000 gallona per day, the Council to pay the expense if that 
quantity is not produced. 


India.—The Sigua (Jherria) Electric Supply Co. is the 


name of a new undertaking which has lately been formed in 
Calcutta, with a capital of 1,200,000 rupees. 


Kilkeel (Co. Down),.—Sreeet LIGHTING.—An agree- 
ment between the Distriot Council and the Irish Towns Electric 
Light and Power Oo., for the lighting of streets and roads, provides 
for the erection and maintenance of 60 lamps at an annual rent 
of £65 158., which involves a rate of 4d, in the £ on the area of 
charge. 


King's Lynn.—Prick Inorgease.— The T. C. has 
decided, owing to the increased cost of fuel, &c., to raise the price 
of current for lighting from 4d. to 44d. per unit and the charges 
for power by 5 per cent, all round. 


London.—St. Pancras.—As a result of further con- 
sideration of the question of deferring boiler extensions at the 
King’s Road station, the Electricity Committee recommends the 
B. O. to agree to the installation of two of the four proposed boilers 
and the carrying out of certain necessary oonstructural work, at a 
cost of £24,265, thus deferring some £25,000 expenditure, being 
the additional amount required to complete the scheme. 

The accounts of the electricity undertaking for the year ended 
March last show that 10,649,000 units were sold, as against 
11,100,000 in the previous year. The revenue amounted to 
£87,052 as compared with 893,483; and the net profit to £6,620, 
as against £12,413 in the previous year. 

SHOREDITCH.—The B.C. has been. recommended, at the request 
of the L. C. C., to limit the expenditure under the order sanctioning 
the borrowing of £500 for the purchase of electricity meters, 
during the duration of the war, to the provision of meters for 
consumers doing work for the Government. 


New Zealand.—The Te Kuiti electric light duplication 
ais is to be commenced shortly, the cost is estimated at £4,000. 
ener. 


Portsmouth. — IEABR'SsS WOREKINd.— The accounts of 
the eleotricity undertaking for the year ended March last show 
that 3,779.600 units were sold, the total revenue, £51,608, being 
less than that of the previous year. The total working c ste, 
including some £600 for grants to employés with the Forces, were 
only £100 in excess of those of 1913-14, but due to the falling off 
in revenue, the net balance on the year’s working was only £386, 
as compared with £3,342 in the previous year. The department 
5 an insurance fund of £7,052, and a reserve fund balance 
of 230,724. 


Stamford.—PRIOE IN CRREASE.— The Urban Electricity 
Sapply Oo. has informed the B. of G. that, owing to the increase 
ia the cost of production, the price of current for all purposes had 
bean advanced 10 per cent. as from July lat. 


Stratford-on-Avon.—The T.C. has decided not to 
allow the Electrivity Co. to vary the terms of the agreements for 
the supply of current entered into with the company. The 
application was for an increased price per unit to be charged. 


Swansea.—ProroseD SHowroom.—The E. L. Com- 
mittee proposes to establish a showroom in Wind Street in con- 
nection with the electricity undertaking. 


Swinton and Pendlebury.— The U. D. C. has given 
permission, under the agreement which exists between the Council 
and the Lanos. E. P. Co, for the company to supply eleotrioity for 
power purposes to Bridgewater Mill, Pendlebury. Extensions to 
the electrical equipment of Messrs. Matthews & Vates's works are 
in contemplation. 


Tasmania.—The Hydro-eleetric Power and Metallurgical 
Co., Ltd., is entering into a contract with the Tasmanian Govern- 
ment for a bulk supply of power for use in its proposed works. 
The initial quantity of power required will be 3,500 H.P.— Tenders. 


Thornley (Durham).—The Weardale Coal and Iron 
Co. has offered a reduction of 25 per cent. of the total amount of 
the account for electric lighting, and the Parish Council has agreed 
to accept this offer. 


Walkden.—Two electric pumps installed in the Seven 
Feet mine at the Ellesmere Colliery, Walkden, to work alter- 


nately, are capable of lifting to a considerable height 1,100 and 900 


gallons per minute, and in consequence of their use it has been 
decided to dispense with the old Roughfield pumping pit, a quarter 
of a mile away. 


West Yorks.—Prov. ORDER.—In regard to the deci- 
sion of the Electrical Distribution of Yorks, Ltd., to apply for 
powers for lighting in different areas of the West Riding, the 
Featherstone U. D. O. and the Penistone U D.C. have decided to 
interview the company’s engineer, and the Riwdon D.C. has 
decided to deal with the matter in Committee. The Midgley D.C. 
has declined to agree to the company’s proposal. ` 


Wetherby.—Prov. Orper.—The R. D. C. has decided 
to make application for a provisional order to enable the Council to 
provide electric lighting at Boston Spa. 


Winchester.— VEAR'S WORRKING.— For the year ended 
March 31st last, 955,622 units were sold, as compared with 739,529 
in the previous year. The maximum load was 639 Kw., and the 
connected load 2,294 kw., of which 1,506 Kw. was lighting. The 
coal used per unit sold amounted to 5 12 lb., costing “415d., and 
the total working costs were l}d. per unit. The gross revenue 
for the year was £14,649; the gross profit £6,601, and after 
meeting interest and sinking fund charges, and sundry charges 
(£269) the net surplus was £1,317, as against £404 in the previous 
year. During the year power and heating units inoreaeed by over 
50 per cent., and heating cooking connections at March totalled 
410 Kw. 
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TRAMWAY and RAILWAY NOTES. 


Ashton-under-Lyne.— The rather complicated ticket 
system on the cars between Ashton and Hurst has been abolished, 
and an agreement has been arrived at between the two authorities 
whereby all receipts on the Hurst eection up to £3,600 per annum 
will be divided as follows :—Asehton 62 per cent., Hurst 38 per 
cent., with an equal division of all receipts over £3,600. 


Australia.— It has been officially announced that the 
electrification of the Melbourne suburban railways is still being 
blocked by delays in delivery of equipment, and a further delay of 
six months is now announced ; the probable date for commencing to 
run the first electrified section is given as December, 1916. This is 
the Sandringham to Essenden line, after which the Melbourne to 
Williamstown line, including the racecourse, will be dealt with. 

The latest report on transport and communioation issued by the 
Commonwealth statistician shows that the total length of elec- 
tric tramways line in Australia open for traffic at June 30th, 1914, 
was 3574 route-miles, of which 1451 miles are in New South 
Wales and 62 miles in Viotoria. The capital cost amounted to 
£10,544 235, exoluding the North Melbourne tramway and 34} 
miles in Queensland.— Tenders. 


Blackpool.—YeEar’s WorKkING.—The annual report of 
Mr. Charles Furness, the general manager, on the working of the 
Corporation tramways shows that the department has been hard 
hit by the war. 
compared with the previous year. and the net profit fell off by 
a similar amount. However. E 12.000 was given to the rates, 
and the balance of £1,736 placed to reserve. The passengers 
carried, 13,624,000, were some 665,000 less, while the car-miles 
run increased by 9,700. The report draws attention to the 
rapid increase in the number of contract ticket-holdere, who now 
number 1,466, bringing in £4,146 in revenue. Mr. Furness points 
out that these passengers are being carried for leas than the average 
operating expense per passenger (°7!)J.), and, in fact, that they are 
being subsidised to the extent of Ad. per journey. A recent census 
showed that contract journeys were one-fifth of the total. It is 
noteworthy that the promenade route contributes 45 per cent. of 
the revenue, which last year reached 16°65d, per car-mile. The 
department has a reserve fund of £4,401, and a permanent way 
renewal fund of £14,381; ita total allocations since 1896 have 
reached E 16.810 to reserve, £56,161 to permanent way and other 
renewals, and, in addition, £77,497 to the rates. 


Continental.—Russta.—Extensive public works are 
in course of execution in Perm. inoluding the construction of tram- 
wayr, the length of which will be 16 versts— 10] miles; the elec- 
trical station is being extended correspondingly. All large public 
concerns will belong to the town, and no concessions are being 
granted ; deficits are quite expected in the operations of the 
firat one or two years. The money, 3} million roubles, was raised 
in England, but owing to increased cost of materials and labour 
since the estimates were made, a further loan of 1 to 14 million 
roubles will have to be issued. 


Darwen,—YeEaR’s WoRKING.—The result of the year’s 
working of the Corporation tramways was a loss of £729—£172 
on the Darwen section, and £557 on the Hoddlesden section. The 
total car-mileage was 267.670, an increase of 758 ; and the decrease 
in fares amounted to £987. On the Darwen section the receipts 
averaged 14'2d. per mile, the total working expenses were 10˙8d., the 
interest aud sinking fund charges 3˙60., and the resulting loss was 
"17d. per mile run. On the Hoddlesden section the receipts were 
12°$d. per mile, working expenses 11°3d., interest and sinking fund 
charges 1˙9d., and the loss 3°67d. per mile. 


London,—L.C.C.—The award of the Conciliation Board, 


which bas been considering the demands of the tramway employ és, 
is adverse to the men on practically all points, except the war 
bonus of 3a. a week, which it is proposed to extend to men earning 
408. a week and under. About a third of the men object to the 
award, and it is proposed to take a ballot with a view to the matter 
going to arbitration. The Finance Committee considers that the 
effect of the award will be to increase the deficiency on the working 
of the Council's tramways to such an extent that the general 
reserve fund will not be able to meet it. 


Rawtenstall.— It has been decided that £400 from the 


renewal and reserve funds of the tramways undertaking, and 
41.500 from the renewal and reserve funds of the electricity 
undertaking be invested in the war loan. 


Swainscombe.—The P.C. has decided not to consent 
to the application of the Dartford and District Tramways Co. for 
an extension of time for constracting the tramways in the parish, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, —ADELAIDE.—August 25th. Dry cells, earth 
clips, recording counters, and various other instruments and 
apparatus. for the P.M.G. See “ Official Notices” July 9th, 

September Ist. Candensers, testing sets, rheostate, Morse 
sounders, and Wheatetone transmittere, for the P.M.G.* Zee 
i Official Notices" to-day, 


The gross profit was £31,255, a drop of & 10,000 


PERTA.—August lith. Measuring instruments, for the P.M G. 
See “Official Notices" July 16th. 

August 25th. P.M.G. One ton of crushed salammoniac, and 
1} tons of steel galvanised wire. See ‘‘ Official Notices" to-day. 

SyDNEY.—September 13th. Council. A.C. and P. C. electric 
motors. Specification (10s. 6d.) from E. L. Department, Town Hall.“ 

September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at Richmond 
pumping station. Acting Secretary, 341, Pitt Street, Sydney. 

Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


Aylesbury.— July 28th. Electric motor and pump 
capable of lifting 5,000 gallons of sewage per hour, with lift 
19 ft. 3 in., &, for the U.D.C. Mr. W. H. Taylor, Engincer and 
Surveyor, Town Hall. 


Brad ford.— Electrio lighting of five through houses and 
wor krooms adjoining, in Arnoliffe Terrace and Woodhead Road, 
now in course of erection. Specifications, &c., may be seen on the 
works on application to Mr. T. P. Cowling. Tendera to be delivered 
to 93, Horton Road, Bradford. 


Bristol.— August 23rd. Corporation. One 6,000-Kw. 
three-phase steam turbo-alternator with condensing plant. See 
" Official Notices to-day. 


Dablin. — July 26th. Corporation. High and low- 
pressure cables and accessories, transformers, transformer pillars 
and electricity meters. See “ Official Notices July 16th. 


Guildford.— Motor-driven fan, for the Guildford Elec- 
tricity Sapply Co. See * Official Notioes to-day. 


Leith.— July 26th. Corporation. Twelve or six months’ 
supply of washed pearls (9,000 or 6,000 tons) for the Electricity 
Department. Specifications from the Burgh Electrical Engineer. 


London.—L.C.C.—Tenders are to be invited for insta’- 
lation of electric light at the new West Norwood fire atation. 


Middleton.—August 10th. Corporation. Coal for the 
elestricity works. Particulars from Mr. S. Pauls, Electrical 
Engineer, 


Morecambe. — July 24th. Corporation Electricity 
Department. 2, 000 tons of coal or slack. See Official Notices 
July 2nd. : 


- Rotherham.— July 24th. Corporation. 10,000 tons 
smudge and pea nuts; single vulcanised bitumen-covered cable, 
H. T. cable, rabber-insulated cable, trolley wire; ampere-hour 
meters, See “ Official Notices July 16th. 


Salford.— July 26th. Corporation Electricity Depart- 
ment, Steam pipiog and separator, and cast-iron water piping. 
Borough Electrical Engineer, Frederick Road, Pendleton. 


Sheffield,—July 30th. Water service conduit screen 
chamber, penstocks, valves, piping, &c. for the Electric Supply 
Committee. Mr. S. E. Fedden, General Manager and E agineer. 


South Africa.— BrAwFORT West (Ca R). — September 
14th. Municipality. Suction gas engines, dynamo, booster, switch- 
board, battery, &o.; also poles, copper wire, insulators, street lam ps, 
service connections, metera, &o. Specifications, on deposit of five 
guineas (returnable), from Mr. Chas. G. Trevett, A. M I. E E., 70, 
Fletcher's Chambers, Cape Town. Tenders to Town Clerk, Beaufort 
West. 


— . — — — 


CLOSED. 


Australia.— The following contracts have been placed :— 


Victorian (State) Coal Mine.— 
H.D. bare copper wire, 7/14, 7/16, 7/18; £41, £27 and £16 per mile.—B.I, and 
Helsby Cables, 
Shire of Demboola (Vic ).— 
52. . H. P. gas engine, suction gas plant, &c., £958.—R. Hornaby & Sons. 
Generator booster spares, fuses, and testing sets, £896.—Edis:n & Swan 
U. E. L. Co., Ltd. 
Battery (v. .), £717.—T. K. Steanes. 7 
Switchboard and erection of power house equipment, £247.—Edison and 
Swan U. E. L Co., Ltd 
Poles aud outside equipment, 450. M. W. Clements, 


Aluminium cables, 4 272.— W. G. Watson & Co. — Tendera, 


Ashton-under-Lyne.—The Electricity Committee has 
accepted the tender of Mr. B. Evans for 1,000 tons of Kiveton Park 
slack coal. The Market Lighting, &c , Committee has accepted the 


Lancashire Electrical Engineering Co.'s tender for substiluting 
half-watt lamps for the remaining arc lamps in the market. 


Barnsley.—The Guardians have accepted the tender of 
Messrae. Henry R. Levenson & Co, of Leede, for the wiring for 
electric lighting of the able-bodied men's block and tha workhouse 
workshop for 212, the infants’ bungalow at 387 10s, and the 
nursea’ home at £22, 
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Chestertield.—The T. O. has provisionally accepted the 
tender of the Brush Electrical Engineering Co., Ltd., for a trans- 
former, at £266 ; and that of the British Westinghouse Co, Ltd., 
for switchgear extensions, at £500. 


Doncaster.— The Corporation has accepted the tender 
of Messrs. Babcock & Wilcox, Ltd., for a new water-tube boiler for 
the eleotricity works. 


Hey wood.—The Town Council has sealed the following 
contracts : — 

b. c. switchboard at the electricity works.— Bertram Thomas. 

60). xw. booster rotary, &c.—B.W. Electric & ä Co., Ltd. 

Reversible bat ery booster. - Phoenix Dynamo Mfg. Co., 

Overhead single E. R. 7. line.— B. I. & Helsby Cables, Ltd. 

Temporary building at the electricity works.—Blakeley & Wild. 


Government Contracts.— List of new N for 
June, 1915 :— 
Wan OFFICE. 


Cab'es and wire.— B. I. & Helsby Cables, Ltd.: 
Construction Co., Ltd.; Connolly Bros., Ltd.: 
Cable Co., L‘d.; W. T. Glover & Co. Leid.; W. T. Henley's Telegraph 
Works Co., Ltd.; Hooper's Telegraph & I. R. Works, Ltd,; Johnson 
avd Phillips, Ltd.; Johnson, Matthey A Co., Ltd. : Liverpool Eleotrio 
Cable Co., Lid.; Macintosh Cable Oo.. Ltd. ; Midland Electric Wire 
Co., Ltd.; St. Helens Cable & Rubber Co., Ltd. ; Siemens Bros. & Co., 
Ltd. ; Ward & Goldstone, Led.; Western Electric Co., Ltd. 

Conduits’ and fittings. General Electric Co., Ltd. 

Motor-converters.— Bruce Peebles & oO Ltd. 

Electric lamps.— Edison & Swan U.E.L Co., Ltd.; Eli Griffiths & Sons; 
A. Lyons & Wrencb, Lid. 

‘Electric motors.—Eleo. ‘Construction Cn., Ltd. 

Works services.—Batteries at Scott's House and Whitley Bay: Siemens 
Broa. & Co., Ltd. Electric generating set, Didcot: Drake & Gorham, 
Ltd. Electric lighting, Ford House, Devonport :. Corse & Co 

Inpia Orrice Store DEPARTMENT. 

Wireless apparatus.—Marconi Wireless Telegraph Co. 

Dynamos.— Lancashire Dynamo Co. 

Worse keys.— S‘emens Bros. & Co. 

1 spares.—J. Stone & Co. 
tandards.— Siemens Bros. & Co. 

Tel phone sets.—General Electric Co. 


Crown AGENTS FOR THE COLONIES. 
Telegraph apparatus.—Marconi Wire'ess Telegraph Co., Ltd. 


Post OFFICE. 

Telegraphic apparatus. I. R., G. P. & Talarna T Works Co., Ltd. 

Telephonic apparatus —Weatern Electric 

Submarine cable.- Siemens Bros. & Co., Ltd.;: Tel. graph Construction 
and Maintenance Co., Ltd. 

Telephone cable. W. T. Hepley’s Telegraph Works Co., Ltd.; I. R., G. P. 
aud Telegraph Works Co., L'd.; New Gutta- Percha Co., L 
e Eros: & Co., Ltd.; Western Eleotrio Co., Ltd.; B. I. & Helaby 

e 

Dry cells. emens Bros. & Co., Ltd. 

Copper wire.—T. Bolton & Rons ; B.I. & Helsby Cables, Ltd.: Elllott's 
Metal Co.; Johnson & Nephew, Ltd.: Ahropshi-e Tron Co., Ltd.; 
F Smith & Co. incorporated in the London Electric Wire Co. and 


Smiths, Lit J.). 
Copper wire, covered. London Elec rio Wire Co. & Finiths, Ltd. 


Callender’s Oable and 
Oraigpark Electrio 


Laying ducts.—City & South London Railway diversion, Southwark 


section: J. A. Ewart, Ltd. 
Laying ducts and pipes. '—City & South London Railway diversion, City 
L 


section: J. A. Ewart, 

Lifts. — Sap rin’ ending Engineer’ s headquarters, Denman Street: 
Waygood-Otis, Ltd. 

Moine tion of existing “A” and B positions at Dublin Telephone 
Exchange.— Western Electric Co., Ltd. 

H. M. Orvice or Works. 

Bopply of switchboard fire extinguishers to March 8st, 1918.—British Fire 

Appliances Co., Ltd. 


Ledbury.—The B. of G. has accepted the tender of 
Mezs-s. F. C. Swift & Co. for the installation of electri: bells at 
the vagrant wardr. 


London.— L. C. C.— The Highways Committee reports 
that arrangements have been made for only one of the two 
R 000. Kw. turbo- generators required for the Greenwich generating 
station to be constructed at the present moment. The Council is 
ty retain the option, up to six months aftér the termination of the 
war, of ordering the second machine at the price included in the 
company’s tender adjusted to correspond with any inorease or 
decrease in the cost of materials and labour prevailing at the time 
of ordering the machine, compared with the cost of materials and 
labour prevailing at the date of the tender. 

In view of the exceptional oircumstances prevailing, the Com- 
mittee has authorised the purchase, for use at the Greenwioh 
generating station. of coal as and when it can be obtained. Under 
this authority about 16,223 tons of coal have been purchased under 
contract, at a cost of about £14,980, and about 15.295 tons out of 
contract, at a cost of approximately £21,120, during the quarter 
ended June 30th, 1915. 

BETHNAL GREEN.—The Electricity Committee has accepted the 
following tenders :— 


Meters.—- British Westinghouse Co. 
Demand indicators.— Reason Manufacturing Co. 
Time switches.— Venner & Co. 


Sone of the firms invited to tender for house. service fuses replied, 
ani the matter was deferred, as it msy be arranged through the 
Stepney B.C. 

Merthyr Tydfil. —The T.C. has accepted the tender of 
Messrs. Lucv & C., Ltd., for 90 brackets for electric lamps at 
Dowlais, at 17e. 6d. each. 


Oldham.—The Tramways Committee recommends the 
pirchase of a Ford motor. vau for the pircels delivery department. 


Plymouth.— The T. O. has accepted the tender of 
Messrs. Cory 
eectricity works, at £1 9s. 6d. per ton. 


Bros. & Co., Ltd., for 13,500 tons of coal sor the 


Sunderland. — The T.C. has accepted the following 


tenders :— 
B.I. & Helsby Cables, Ltd. —House-service boxes, box compourd. 
Dussek Bitumen Co —Box compound. 


Steel & To.—Cable ducts. 
British Westit ghouse Co., Ltd.—Instruments and switchgear for booster 


panel. 
British a nomeo: Houston Co., Ltd.— Reactance coils for traction motor- 
generato 
B.I. Å Helsby Cablen, L'å., _and Callender’s Cable and Construction Co., 
T. Bolton & Sons, Ltd. - r. strip. 


Tasmania.—The following contracts have been accepted : 


Wynyard electric lighting. — 
uc: ion gat plant, £1,06".—R. Hornsby & Bons 
Elect ical plant and power house, £1, 940. —Sutnerland & Ashman. 
Copper cables and ine . 2458.—B. I. & Helsby Cab! es. 
Insulators and fuses, £ Grant & Vincent. 
Line erection work, £355.-— Sutherland & Ashman. 


NOTES. 


The Electric Light.—In the course of a paper read at 
Chicago, Mr. S. E. Doane stated that the incandescent lamp as a 
current-consuming device must be accorded a high place, for 
probably there were 150,000,000 in service in the United States, 
which ia the course of a year consumed more than 
5,000,000,000 Kw.-hours. The 25, 40 and 60-watt tungsten lamps 
were now operating at 1°05, 1°03 and 1°00 w. p. o. respectively, oom- 
pered with 1°23 w.p.c. five years ago for the 40 and 60-watt, and 

1°31 w. p. o. for the 25-watt, and were giving the same useful life 
as before. This improvement in efficiency had been made possible 
principally through the adoption of drawn-wire filamente, modifica- 
tions of the structure supporting the filament, and theiutroduction of 
various chemicals within the bulb, which had allowed the operat- 
ing temperature to be increased without increasing the rate of 
candle-power depreciation, Their mechanical strength had also been 
increased and their prices greatly reduced. The 40-watt Jamp had 
come down from 90 c. in 1909 to 30 o. in 1914. The inorease in 
efficiency of about 20 per cent. had done as much to decrease the 
cost of light to the consumer as the reduction in lamp price from 
90 c. to 30 o. 


Field Telepliones.— At the Royal Society of Arte, John 
Street, Adelphi, W. C., on Wednesday next (July 28th) at 4.30 
o'clock, a special war lecture on “ Field Telephones,” with experi- 
mental illustrations, will be delivered by Mr. O. R. Darling, 
AR. O. So I., F. I. O. 


‘Appointments Vacant.— Charge engineer and switch- 
board attendant (40s. and 258), for Gloucester eleotricity depart- 
ment; shift engineer for Stretford (40s.); junior charge engineer 
for York (£91); see our advertisement pages to-day. 


Volunteer Notes, — ENGINEERING INSTITUTIONS’ 
VOLUNTEER TRAINING CORPS. 

Drill Centre.—By kind permission of Lieut.-Colonel A. E. Le 
Rossignol, head-quarters of London Electrical Engineers, 46, 
Regency Street, London, S. W. 

Company Orders. — By Lieut.-Colonel C. B. Clay, V. D., Com- 
mandant, for week ending July 31st, 1915: Monday, Wednesday, 
and Friday, Drills, 6 30 and 7.30. 

APPLICATIONS FOR ENKROLMRNT.— All applications for enrol- 
ment should be sent to the Commandant, Marconi House, Strand, 
from whom all particulars can be obtained. 

E. G. FLEMING, 
Company Commander and Acting Adjutant, 


3RD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Grant (Officer Com - 
manding), Thursday, July 22ad, 1915 :— 

Week-end Purades.—Saturday.—The Battalion will parade at 
Baker Street Station at 2.30 p.m., ac d proceed by train to Wembley 
Park. Detailed instructions will be issued to the Officer Com- 
manding on that day. 

Sunday.—Inspection of the Central London Regiment (Volun- 
teers) by Brigadier-General Bridgman, in Regent's Park. The 
Battalion will fall in on the Green, N.E. of York Gate, Regent's 
Park, at 2.30 p.m. sharp. Recruits and men told off to keep 
Ground, & `., will parade under Company Sergeant-M: jor Brettargh 
at 2.25 p. m., at Cumberland Gate, Regents Park. Dress — 
(except in the oase of Recruits who have no uniform) — Drill Order 
with rifles aud sidearme, but without haversacks and pouches. 

There will be no Parades at Wembley Camp on Sunday. 

Musketry.—Bisley.—The Musketry Staff will receive names of 
men who have not previously shot their course at Bisley, and who 
wish to shoot on Saturday next, the 24th ins“. These men should 
report themselves to Sergeant Cotter at the Barrier of No. 9 Plat- 
form, Waterloo Station, not later than 12 55 p.m. . 

AcroN RANdE.— B” Company will shoot at Acton on Saturday 
next, the 24th inst. 

Firet Team to parade at 10 a.m. at Acton. 

Second Team to parade at 2.30 p.m. at Aoton. 

Men to be in uniform and to produce their efficiency badges on 
the Range, otherwise they will not be permitted to shoot. . 

Brassards,—Members are warned that those who have not yet. 
obtained their Brassards must do so before Sunday's Parade. They 
can obtain them either by personal application to Headquarters, or 
by sending a stamped-addressed envelope to Headquarters. 


A. G. JOINER, Captain and Adjutant, 
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- Fibrox.—At the annual meeting of the American Elec- 
trochemical Society a new heat-insulating material called fibrox ” 
was described by Dr. E. Weintraub, of the General Electric Oo., of 
Lynn, Mass. This materal has chemically the constitution of silicon 
oxycarbide, and ite most remarkable feature is its fibrous structure. 
The diameter of the fibres is of the order of 06 micron to 0°3 
micron. That is much smaller than the diameter of thin hair. 
Fibrox is a soft, resilient fibrous material, and can be cut into 
plates, sheets and rings which are self-supporting. The apparent 
density of the material, while varying with the circumstances, is 
usually between 0°0025 and 0°0080. In other words, it weighs only 
from about 2 5 grammes to 3 grammes per litre. As it consists of 
from 99˙5 to 99˙9 Per cent. of air (in the pores) and only from 0˙5 
to 0°l per cent. of solid material, it is the very best heat insulator 
known, and in view of this it is very peculiar that it is a relatively 
good electrical conductor with a conductivity comparable to that 
of electrolytic solutions. 


Indian Notes.—Our special correspondent in India 
writes :— 

Jammu, Aashmir—This enterprising city—the second in 
Kashmir—is very actively engaged in improving ite electrical 
power plant. I! boasts of a fair sized hydroelectric installation, 
which, however, is a dwarf in comparison with the hydro-installation 
at Baramulla, which supplies the capital city, Srinagar, with light 
and power, and which, in addition, supplies power for a very 
elaborate and powerful dredging plant for the river. The Jammu 
plant supplies current for the city lighting and for the Maharagas 
palaces, and a further scheme is under contemplation—in fact, the 
specifications have been sent out—for an increase of the electric 
pumping plant. The electrical system in Jammu is controlled by a 
very capable and energetic engineer, who knows what he wants 
aad sees that he gets it. 

Jubbul pore.— The electrical ins r to Government, Mr. Mersh, 

is in the market for an electric installation for the New Arte 
College, Jubbulpore. He specifies Tudor acoumulators, and either 
Robey, Hornsby, or Blackstone crude oil engines, and leaves the 
other items open to any reliable make which will comply with 
his specification. This habit of specifying a particular make 
of machine, whether engine, dynamo, or battery, is growing among 
Government engineers in India, and has its obvious disadvantages. 
It should be sufficient to issue a binding specification and ask only 
contractors of repute to quote, and then insist that whoever 
eventually gets the order should scrupulously comply with the 
conditions, and then there would be no cause of complaint sub- 
sequently, As things are, there is a good deal of complaining 
going on over irregularities, such as ave referred to above. 

Madras.—The Government of Madras has obtained the loan of 
the services of Mr. Meares, the electrical adviser to Imperial 
Government, to advise on several hydroelectric schemes which are 
ander consideration. One is for Ootacamund, the summer capital 
of Madras. This scheme was prepared by Messrs. Walker & Co., 
of Colombo, for the Ootacamund municipality, and proposes a 
method of obtaining power from the Kemdah River, nine miles 
from Ooty. A much more comprehensive scheme is that proposed 
for supplying electrical energy to Ootacamund, Coonoor, and 
Wellington from the Pykira Falls. Rough estimates have also 
been worked out for what is known as the Siravani project in 
Cormbatore District, and indications show that the project is 
fairly promising, aud that electrical energy of consigerablej magni- 
tude could be developed witha fairly reasonable chance of showing 
profit. Ie Mr, Meares's reporta are favourable there is every hope 
that some at least of the projecta will materialise in due course. 

CoRRECTION.—With reference to the Hyderabad note appearing 
on page 778 of our May 28th issue, a correspundent in 
India sends one or two corrections. He says that one of the 
outlying palaces of H.H. the Nizam was fitted with a private 
plant about ten years ago, but this has no connection what- 
ever with the public supply, which was commenced about 44 years. 
ago. No public supply was given in Hyderabad previous to that date. 
The new turbine sets are of 1,000-KW. capacity each, not 1,500. 
The current is used for ordinary supply purposes, and for a very 
considerable quantity of industrial work, including some 150 Kw. 
for the construotional machinery used at the building of the big 
dam mentioned, which, unfortunately, owing to ita having prac- 
tically no head, could by no possibility be used as a source of 
energy for the production of electrioity. 


Germany's Reserve of Copper.—In a recent issue 
of the Génie Ciril M. F. Loppé has an interesting article on the 
reserves of copper available to the German Government in the 
form of cables used for the transmission and distribution of eleo- 
tricity. He draws attention in this connection to the rather pre- 
cipitate decision of the municipality of Berlin to purchase the 
electricity supply undertskings within its area, at a cost of 288 
million marks; the question of purchase bad been under con- 
sideration for a long time, and its speedy settlement at this time 
suggests that the motive underlying the transaction is the desire 
to replace the copper mains with steel cables. The author recalls 


the fact that before the end of 1914 the German Electrotechnical — 


S ciety had iastructed its general secretary, Herr Dettmar, to draw 
up rules for the use of iron in place of copper in electric networks, 
and points out that, as no important new installations can be in 
contemplation, the object in view must have been the substitution 
of copper for iron in existing networks. | 

With a view to ascertain the extent of these reserves of copper, 
M. Loppé has made calculations which lead to the conclusion that 
in the case of lighting and tramway undertakings op the average 
about 20 kg. of copper will probably be in use per kilowatt of 


plant connected, and in the case of power systems 7 kg. per kilo- 
watt. Published statistics show that in Germany there were 
probably at the beginning of the war 41 million kw. installed 
—17 millions for lighting, requiring 34,000 tons of copper, 
2°3 millions for power and heating, requiring 16,000 tons of copper, 
and 220,000 Kw. for traction, requiring 4,400 tons of copper 
the total weight of copper available being therefore 54,400 tons. 
The author considers that by basing his calsulations on the oon- 
suming plant installed and not upon the power of the generating 
plant, which is generally 60 per cent. of the former, he has 
obtained a result which ia certainly greater than the true value. 
How far the copper could be replaced by iron is an extremely 
difficult question, especially in the case of a.c distribution. Heavy 
aerial cables would have to be replaced by iron cables s weighty 
and exposing so large a surface to wind pressure that it would be 
almost impossible to strengthen the insulators and poles sufficiently 
to carry them. It ie also doubtful whether iron cables of 
adequate section could be drawn into underground oconduita 
designed for copper cables. Hence the author conclades that the 
figure of 54,400 tons is certainly far greater than the amount that 
could actually be availed of, and puts it forward only with a view 
to fixing ideas as to the order of magnitude of the copper reserves 
in Germany's cables. 


Coal Supplies. —A Bill was iutroduced on July 18th by 
the President of the Board of Trade which embodies the recom- 
mendations of the Parliamentary Committee which has been con- 
sidering the question of coal supplies. In present form the 
recom mendations are :— 

1. That during the continuance of the war the maximum price 
of coal at the pithead for consumption at home and by our Allies 
should be fixed on the basis of the prices charged for substantial 
quantities of each class of coal sold during the 12 months preced- 
ing the war, with the addition of 4s. 3d. a ton, or sach other sum 
as may be prescribed, to cover the increased cost owing to the 
existence of the war. 

2. That the rate for coasting steamers employed in the coal 
trade be fixed on the basis of the rate charged for freight during 
the 12 months preceding the war, with an addition of such sum 
as will reasonably cover the increased cost owing to the 
existence of the war, and that the Government be urged to assign 
a further number of the interned steamers for the use of the coal 
trade. 

The Morning Post says that the colliery proprietors objected to 
the sum named as being insufficient, but the Bill will, it ia 
believed, carry out generally these recommendations. The fixing 
of prices will be undertaken by local Committees, be:ause prices 
vary in a marked fashion, not only as between districts but even 
as between pits. . 

The same paper mentions the report of the manager of a group 


of pita that during June weekly absence rose from 3 to 9 per cent., 


representing a total output lost of well over 3,000 tons of coal, and 
quotes his opinion that the war bonus for men earning over £2 a 
week has been simply an inducement to idleness. 

He farther meations the case of a man who wanted a loan of 
30s., although during the previous two weeks he had earned 
£6 15s. and been absent nearly two days. 


The Electrolytic Insulation of Aluminium Wire. 
—In the course of a paper read before the American Electro- 
chemical Society, Mesers. O. E. Skinner and L. W. Chubb described 
a process by means of which they are able to produce an insulating 
film of high dielectric resistance on the surface of aluminium 
wire. Electrolysis plays an essential part in the process, on the 
principle of the alumininm rectifier; the best electrolytes are 
solutions of borax, borate of aluminium, and, above all, sodium 
silicate. Economical results are attained by the use of a high 
current density and high voltage. According to the gauge of 
wire, the speed of treatment ranges from 12 to 45 m. of wire per 
minute, and the energy expended from 015 to 0°80 watt-hour 
per sq. in. of surface treated. The white pellicle obtained with 
silicate of soda at a pressure of about 425 volte is rather soft to 
the touch, but so firm that it cuts and wears the haud when one 
winds the wire on bobbins, Its dielectric resistance is muoh 
greater than that of the coating of oxide obtained by other pro- 
ceases; two wires so treated and tightly twisted together with- 
stand a pressure of 200 to 500 volta. The thickness of the film 
varies between 000025 and 0'001 m.; it is very flexible, and does 
not flake off or appreciably weaken when the wire is bent at an 
acute angle. The wire can also be stretched 30 per cent. without 
injuring the insulation. Two wires at a potential difference of 
250 volte can be crossed and crushed together to the thickness of 
a siugle wire without metallic contact, so long as there is no 
rubbing motion between them ; but the least movement of one of 
them cuts through the insulation and produoes a short-oirouit. 


Sewer Gas for Generating Electricity. —The Sydney 
Morning Herald reports an interesting demonstration at the Parra- 
matta sewage pumping station of the possibilities of sewer gas for 
commercial purposes. The patentee of the sewer gas system (Mr. 
H. Walshaw, sanitary engineer for Parramatta municipality) stated 
that with a 15 H.P. engine he was now able to do all the pumping 
required in connection with the sewerage eystem, and dispense 
with any night supervision whatever. He estimated that the 
work absorbed 250 cb. ft. of sewer gas per 24 hours, whilst he had 
1,700 cb. ft. per 24 hours available. He was convinced that the 
value of sewer gas was such that, with the potential resources at 
the outfall of the Bondi sewer, sufficient power could be generated 
by the gas to light electrically the city of Sydney, and also run the 
metropolitan tramway system, 
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Educational.—CITY AND GUILDS oF LONDON INSTITUTE. 
—The report of the Conncil for 1914 states that the number of 
stadents attending the City and Guilds (Engineering) College in 
Jaly last was 411, as compared with 429 jn the previous session, 
the decrease being due to the transfer of the Chemical Depart- 
ment to the Royal College of Science; at the Technical College, 
_ Finsbury, there were 194 day students, as against 177 in the 
previous session, and 140 in the one before that. But the out- 
break of war had a very marked effect on the entries for the our- 
rent session. About 224 students enlisted or were called to the 
Colours, and the total for the two Colleges in March, 1915, was 
402, compared with 605 in the previous year. The main decrease 
was in second and third year students, the entry of new students 
wh> are under military age being well maintained. Of the staff, 
33 teachers and workmen are serving with the Forces. On the 
declaration of war, arrangements were made to ensure that the 
p) dtions and prospects of students and employés who went on 
active rer vios should not be prejadiced. „ i 

The Roll of Honour includes the names of 633 past and present 
members of the staff and students of the City and Guilds (Eag.) 
College (341 officers, 292 men), and 206 from the Technical 
College, Finsbury—tofal, 839. During the past three years the 
number of students attending the Electrical Engineering Course at 
the City and Guilds (Engineering) College has been practically 
constant at an average of 77; at Finsbury there were 63. The 
total income for 1914 was £29,467, and the expenditure £29,558. 

me of the Technical College, Finsbury, for the 
seetion 1915-16 was recently issued ; it contains a number of views 
of the new mechanical, engineering and hydraulio laboratories, as 
wall as of the dynamo and generating rooms, the ealibrating room, 
the magnetic and electrical laboratories, &. De. S. P. Thompeon, 
F. R. S., the priacipal, is professor af applied physics and electrical 
engineering, assisted by Mr. J. K. Catterson-Smith, Mr. O. R. 
Darling, Mr. R. P. Howgrave-Graham, and others. 

Particulars of the Day Courses at the City and Guilds Technical 
College, Finsbury, appear in our advertisement pages to-day. 

IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY, South 
Kensington, 8.W.—OIry AND GUILDS (ENGINEERING) COLLEGE.— 
Particulars of courses in mechanical, civil and electrical engineer- 
ing, meshanics and mathematics are obtainable from the Registrar, 
Tanerial.College of Science and Technology, South. Kensington, 
S. W. See also our advertisement pages to-day. 


U.S, Trade Relations with Latin America.— 
Ae a result of the Pan-American Financial Conference, the 
Secretary of the Treasury has appointed a number of prominent 
business men and financiers of the United States to act on Com- 
mittees which are to promote closer trade and other relations 
between the United States and Latin America, Ten members, 
including Secretary McAdoo, will constitute an International High 
Commission, authorised by the conference to deal with uniformity 
of | tion in Pan-American countries, including laws on trade- 

patents, and oopyrighte; bills of exchange, commercial 
psper, and bills of lading ; uniform classification of merchandise, 
Customs regulations, port charges, &c. It has been suggested 
that the International High Commission meet in Buenos Ayres on 
November lst, 1915. 


Female Kinematograph Operators.—The Theatre 
and Music Halls Committee of the London County Council, having 
considered a suggestion with regard to the employment of women 
operators in kinematograph halls, with a view to releasing men for 
military service, recently drew-the attention of the Home Ssoretary 
to the matter, and informed him that women had hitherto only 
been employed in London in two cases ; the operator must. possess 
some electrical knowledge, and in practice was generally respon- 
sible for the maintenance of the electrical equipment of the hall 
aud the execution of minor repairs, but there did not appear to the 
Council to be any reason why women should not be able to acquire 
the requisite degree of knowledge and skill; and in the circum- 
stances, the Council was of opinion that no objection should be 
raised to the employment of competent women as kinematograph 
operator?. i 


Admiralty Board of Inventions,—The Admiralty 
has announced that the-arrangements for the organisation of the 
Board have now been completed. It will comprise a Central Com- 
mittes and a Panel of Consultants, composed of scientific experts, 
who will advise the msin Committee on questions referred to them. 

The Central Committee will consist of:—Lord Fisher of 
Kilverstone (President); Sir J. J. Thomson, Hon, Sir C. A. Parsons, 
and Mr. G. T. Beilby. _ 

The Consulting Panel will comprise the following list, which 
will be added to from time to time as necessary :—Prof. H. B. 
Baker, Prof. W. G. Bragg, Prof. H. C. H. Carpenter, Sir William 
Crookes, Mr. W. Duddell, Prof. Percy Frankland, Prof. B:srtram 
Hopkinson, Sir Oliver Lodge, Prof. W. J. Popa, Sir E- nest 
Batherford, Mr. G. Gerald Stoney, and Prof. the Hon. R. J. Strutt. 

Communications should be addressed to the Secretary, Board of 
Iaventi m and Research. 

The Belgian military authorities have established at 21, City 
Rad, E.C., a branch offloe of the Balgian Service of Military 
Iaventions, which has its headquarters in Paris. Like the French 
Army, which has a permanent commission for the study of 
technical inventions connected with each arm, the Belgian Army 
has organised a technical Commission of Inventions, whose dele- 
gates are accredited to the various departments of the French Com- 
mision, The Bureau now opened in London will inform the 
B:igian War Minister of all new military inventions likely to be 
of use in the war. The officers in charge of this office will be glad 


to, receive details of military inventions especially from British 
1155 engaged in. the manufacture of munitions and arms for the 
: : 


Me. T. A. Edison has accepted the invitation of the Secretary for 
the U. S. Navy to head the Advisory Board of Civilian Inventors for 
the Bureau of Invention, a development which the Navy Department 
is about to create in order to secure the inventive genius of the 
country to meet new problems arising from the European war, 
especially in connection with submarines. ` . a 


Professional Etiduette.— The application of Mr. 
J. S. E. de Vesian for an injunction against the Council of the 
Inatitution of Civil Engineers, to restrain it from interfering with 
bis rights as a member, which was refused by Mr. Justice Neville, 
has been allowed by the Court of Appeal. The Master of the Rolls 
pointed out that the appellant only sought au injunction until the 
trial of the action ; it would not hurt the defendanta, and would 
prevent in jury to the plaintiff pending the decision of the case, 


OUR PERSONAL COLUMN. — 


. Tho Editors invita electrical engineers, whether connected with the 


technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRICAL REVIEW vosted as to their movements. : 


Central Station Officials.— The Hackney B. O. is 
recommended to appoint MR. P. M. SHEARS, canvasser of the elec- 
tricity departmént, to be sales department foreman, at a salary of 
£190 during the period of the war. l 

The salary of Mn. W. A. H. PARKER, assistant manager of the 
Heywood Corporation electricity works, has been advanced by £13 
per annum, and the salary of Ma. W. A. IRELAND, meter inspector, 
by 36 10a, per annum. -o 

Ma. Harry Davies, publio lighting superintendent to the 
5 electricity department, has accepted a oommission in the 

my; i l 

. Whitby U.D.C. has deferred until the end of the war the question 
of inoreasing the salary of the electrical engineer, MR. PIGGOTT. 

Hu. A. J. HowarD, borough electrical engineer at Taunton, has 
been presented on his marriage with a silver salver, by th 
members and officials of the Corporation. i 


General,—Mnr. G. R. G. Conway, cbief engineer of the 
British Columbia Electric Railway Co., Ltd., has resigned his post, 


which he has held for 41 years, and has been appointed consulting 


engineer to the company. He will carry on general consulting 
practice in a wider field, and is opening an office in Toronto this 
month. Mr. Conway went to British Columbia in December, 1910, 
as consulting engineer in connection with the construction of 
Coquitlam Dam for the Vancouver Power Co., and in January, 
1911, was appointed chief engineer to the British Columbia 
Electric Railway and its various subsidiary companies. During 
his period as chief engineer he has been responsible for the design 
aud construction of all the company’s large works, which have 
involved capital expenditare of between 17 and 18 million dollars. 
Prior to going to Vancouver Mr. Conway represented Messrs. 
Mackenzie & Mann ia Mexico as their chief engineer for the 
Monterey Railway, Light and Power Co. Mr. Conway was 
educated at the Hartley University College, Southampton. In 
1898 he entered the service of the City of Aberdeen as its resident 
engineer, and he left there after eight years to carry out the works 
in Monterey, Mexico. Mr. Conway has taken an active part in the 
work of the Vanoouver Branch of the Canadian Society of Civil 
Engineers, having been its chairman for fhe past two years 
and a half. Mr. Conway is a member of the Council of the 
Canadian Society of Civil Engineers, a member of the Institution 
of Civil Engineers, and he holds the Telford gold medal of that 
Institution ; he also representa the Council as a member of their 
Advisory Committee for Canada. | 

The Perth (W. A.) City Council recently met to consider the 
appointment of a general manager of the electricity aud gas de- 
partments. Acoordiog to the Commonwealth Engineer there were 
37 applicants. Some councillors wanted to know the necessity for 
a general manager, seeing that they already had two managers, one 
of whom was receiving £800 a year. The number of applicants 
was reduce i to seven, and the majority of votes was given to Mr. 
B. L. Murgeay, local manager of the Victoria Insurance Co., who 
had at one time served with Mesars. Siemens Bros., but had devoted 
most of his business career to insurance. Until two months ago 
he was a member of the Perth Council. When Mr. Murray was 
informed of his elestion, he wrote asking to be relieved of the 
appointment, and another Council meeting was called at which, 
“after considerable wravg'ing,” it was resolved to ask the six 
persons whose names were left in the final ballot, whether they 
were desirous that their applications should stand for 
reconsideration, 

Oa July 16th, at Harpenden Parish Church, the marriage took 
place of Misa Marjorie Flora Down, daughter of Mr. Fred. J. 
Down, M.I E.E., and Mr. Partie BLAKE, L D.S., Ko, of Port:- 
mouth. A reception afterwards followed at Glengariff,“ the 
residence of Mr. Down. 

Mr. GeEorGE G. L. PREECE, who for some years has been in 
charge of the Manchester office of Mæsrs. Bruce Peebles & Co., 
Ltd, has temporarily left that company's employment owing to his 
having accepted a commission in the Lancashire Fusiliers. Daring 
his absence Me. E. W. BRowne, the company's representative in 
Birmingham, will act as manager in Manchester, 
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Mn. ERNEST EMERSON STOOKENS, of Aberdeen, district telephone 
manager for the North of Scotland district, has been appointed 
manager of the Blackburn district. 

The marriage took place recently at Farnborough (Hants.) of 
Mr, BERNARD W. GOTHARD, A.M.I.E E. and Miss Gertrude Frances 


Pierce, youngest daughter of the late Mr. Wm. Pierce and of Mrs. | 


Pierce, of Canterbury. 


Roll of Honour.— Much sympathy will be extended to 


Mr. WILSON HABTNELL, of Leeds, in the great loss which he has 
sustained by the death of his only son Lieut. Cuthbert Hartnell. 
Lieut. Hartnell went to France with the lst/8th Battalion West 
Yorks. Regiment (Leeds Rifles), and was killed in action on 
July 16th. He was in his 28th year. Educated at Bedford 
Grammar School he secured school honours ag a sportsman, and 
later in Leeds acted as secretary of the local polo club. His 
training as an engineer was obtained at the Leeds University, and 
afterwards he became an Associate of the Institution of Civil 
Engineers and a director of the firm of which his father is the 
head. It was through the medium of the Leeds University 
Officers’ Training Corps that Lieut. Hartnell secured his oom- 
mission some five years ago. He was a member of the Leeds Court 
of Referees under the National Insurance Aot. 

Private LAMECH JORDAN, an electrician employed at the 
British Electric Traction Co.'s power station, Dudley, is officially 
reported to have fallen at Tpre⸗. 

Able Seaman J. E. BoLLAND, of the Nelson Battalion, Royal 
Naval Division, has been killed in action at the Dardanelles. He 
was formerly an electrician with Electrical Services, Ltd., of 
Bradford. 

Private J. W. Brown, of the 7th Manchester Regiment, who 
was on the staff of Mesare. Mirrlees, Bickerton & Day, Ltd., of Hazel 
Grove, Stockport, has been killed in action in the Dardanelles. 

Lieut. LAWRENCE TURNBULL, who has been killed in action, 
was until October last with the Westinghouse Eleotrio Co. at New 


York, and he returned to England to take a commission in the | 


Bedfordshire Regiment. 


Obituary.— Mr. H. A. MAVOR.— We deeply regret to 
record the death of Mr. H. A. Mavor, M. I. O E., M. I. E. E., which 
occurred on 16th inst. He was the founder, 30 years ago, of the 
well-known firm of Mavor & Coulson, electrical engineers, Glasgow. 
He did, in the early days, much pioneering work in connection with 
the electrical industry, and the generating stations put down and 
operated by his firm were taken over by the Glasgow Corporation 
to form the nucleus of the enormous electricity supply undertaking 
which that authority to-day controls. Subsequently Mr. Mavor 
directed his energies and his original and inventive resources 
to the design and manufacture of electrical machinery, and his 
firm has been in the front rank for the last 25 years. The 
latest important work which engaged his attention was the problem 
of electric propulsion of shipr. His experimental work on a 
practical scale included the equipment of the Electric Arc, a vessel 
of 2,000 tons, with electrico propelling machinery. Very full par- 
tioulars of his work in this direction have been published in the 
ELECTRICAL REVIEW, and during the last few years Mr. Mavor 
had read many papers on the subject before engineering societies 
and the British Association. His last two visits to America were 
made in the capacity of consultant to the company which equipped 
the United States Navy collier Jupiter, a vessel of 12,000 tons, 
with electrio propelling machinery. As the result of the success 
of the Jupiter, a further notable step has recently been announced 
in the placing of a contract with the same company for the electric 
machinery for driving the new 30,000-ton battleship California, 
for the United States Navy. The funeral took place on Monday, 
at the Western Necropolis, Glasgow. 

Mr. H. O. HAROLD.—We regret to learn just as we go to press 
of the death of Mr. H. O. Harold, which occurred on Monday last. 
Me. Harold had been thror ghout the greater part of his life con- 
nected with the electrical industry on its commercial side. We 
knew him first of all at Clark & Muirhead's ; subsequently he was 
associated with Johnson & Phillips at their City office; he later 
entered into partnership with Mr. Robert Jenkins (1886-1893), 
and connections with certain electric lamp companies followed. 
He was 63 yeare. The funeral takes place to-day, Friday, at West 
Norwood at 3 o'clock 


Will.—The Times states that the late SIR JOHN 
CAMERON LAMB, former Second Secretary of the General Post 
Office, left £8,023 gross, with £7,815 net personalty. 


NEW COMPANIES REGISTERED. 


New Era Signs, Ltd. (140,951).—This company was regis- 
tered on july 12ih, with a capital of £5,000 in £1 shares, to acquire and 


develop an invention for improvements in or relating to flashlight advertising 


devices; to carry on the business æf manufacturers of and dealers in apparatus 
for displaying electric and other advertisements, dynatnos, lamps, wires, 
cables, insulating materials. accumulators, telephone and other apparatus, 
siectrical and mechanical engineers, etc., and to adopt an agreement with 


the Magna Charts rublishing Co., Ltd. The subscribers (with one share 
each, are: D. Nimmo, Abchurch House, Sherborne Lane, E C., solicitor, 
Phyllis M. Holden, 232, The Park, Tottenham, N., clerk. Private company. 
The number of directors is not to be less than two or more than seven; the 
first are not named. Registered office: 59, New Oxford Street, W. 


Beacon Carbons, Ltd. (110,966).—This company was 
registered on July 1éth, with a capital of £5,000 in gol shares, to carry on 
the business of manufacturers of and dealers in carbons for electric arc lamps, 
makers of all kinds of electrical equipment, fittings and machinery, manufac. 


turers of and dealers in appliances for electric Jighting, and cables for the 


trensmission of electric current, etc. The subscribers (with one share each) 


are: C. W. Webster, Villa Road, Bingley, electrical engineer; Mrs. A. M. 
Webster, Villa Road, Bingley. Private company. The first directors are 
C. W. Webster and Mrs. A. M. Webster. Solicitors, Neill & Dawson. 1, 
Piccadilly, Bradford. Registered office: Whitley Street, Bingley, Yorkshire. 


John Russell and Co., Ltd. (140,981).—Registered July 
15th, by Jordan & Sons, Ltd., 116-117, Chancery Lane, W. C. Capital. 
200.500 in £1 shares (150,000 6 per cent. pref.). Objects: To take over 
the business of John Russell & Co., Ltd. (incorporated in 1876). to carry on 
the business of tube manufacturers. factors and merchants, coalmasters, iron- 
masters, dealers in gas. steam, locomotive, hydraulic. metallic and other 
tubes. gas and other fittings, chandeliers. gasoliers, and other articles. etc., 
and to adopt an agreement with the said old company and the liquidator 
thereof. The signatories (with one share each) are: Lt.-Col. W. E. Harrison, 
Wychnor Park. Burton-on-Trent: T. A. Negus. Shenstone Loder. Lichfield, 
gentleman; F. R. Clarke. Fossway. Lichfield, solicitor: J. C. Ferr<t, Easine- 
ton. Wolverhampton. mining engineer; C. Marshall, Highgate. Walsall, 
secretary; A. W. Hulton. Wayside, Streetlv, engineer: C. L. Simpson, 13, 
Montague Place, W., engineer. The first directors (to number not less than 
three or more than seven) are: Lt.-Col. W. F. Harrison, T. A. Negus. F. R. 
Clarke. and J. C. Forrest. No qualification for first directors. Qualification 
of subsequent directors, £100 ordinary or £250 preference; or a combination 
of ordinary and preference shares, in which case CI ordinarv shares shall be 
equivalent to £3 10s. oreference shares. Remuneration. £500 per annum. 
divisible. Solicitor: J. R. Holliday, 4, Bennett's’ Hill. Birmingham. 


Berry and Hayward, Ltd. (140.957).—This companv was 
registered on Julv 13th. with a capital of £2.000 in £1 shares, ta take over 
the business carried on at Nottingham. as “ Berry and Hayward.“ to adoot 
an agreement with J. G. Berry and A. T. Hayward. and to carrv on the 
business of electrical engineers and contractors, manufacturers of and dealers 
in electrical apparatus and appliances, manufacturers of, electric cables and 
incandescent lamps. brassfounders, wire workers. metal tube manufacturers, 
nt> The subscribers (with cne share each) are: J. G. Beery. 18. Glebe Road. 
West Reidgford. electrical engineer: A. T. Havward. Glendale. Harlineton 
Road, Sherwood, Nottingham. electrical engineer. Private comnanv. The 
nuniber of directors is not to less than two or more than five: the first are 
T. G. Rerry and A. T. Hayward. Qualification, £100. Solicitor, E. B. Stocker, 
12, Zulla Road, Nottingham. 


OFFICIAL RETURNS OF ELECTRICAL 
OOMPANIES. 


Western Electric Distributing Corporation, Ltd. (79,057). 
Capital, £31,000 in £1 shares (13,000 cum. pref., 3,000 pref. ord., and 15,000 
ord.) Return dated August 12th, 1914 (filed May 20th. 1915). 9,715 cum. pref., 
2,600 pref. ord., and 8,893 ord. shares taken up; £18,415 10s. paid; leaving 

2.792 10s. in arrears. Mortgages and charges: Nil. : 


Leatherhead and District Electricity Co., Ltd.— Trust 
deed dated June 30th, 1915 (suf pleniental to trust deed dated July 2nd. 1912). 
to secure an issue of £10, debenture stock, ranking pari passu with 
5, 000 like stock issued under principal deed, charged on land with buildings 
thereon at Fetcham, Surrey, and company’s other assets, present and future, 
including uncalled capital. Trustees: P. P. Ralli, Ashstead Park, Surrey. 


Trafford Power and Light Supply (1902), Ltd.—Particu- 
lars of £40,000 debentures, created by resolutions of March 30th and June 
22nd, 1910, filed pursuant to Section 93 (3) of the Companies (Consolidation) 
Act, 1908, the amount of the present issue being £15, Property charged: 
The company’s undertaking and property, present and future, including un- 
called capital. No trustees. 


Pintsch’s Electric Manufacturing Co., Ltd. (in liquida- 
tion).—Charge on company's hereditaments, and premises, capital stock, 
machinery, goods. chattels, debts and other assets, dated June 30th, 1915, to 
secure C200 and further advances stamped up to £2,250. Holders: Pintsch's 
Patent Lighting Co., Ltd. (in liquidation), Friars House. New Broad Street, 
E.C.. and H. W. Kirby, Bassishaw House, Basinghall Street, E.C., the 
liquidator. 


G. H. Turner and Co., Ltd.—Issue, on July 12th, 1915, 
at £00 debentures, part of a series of which particulars have already been 
led. 

Anglo- Foreign Tramway Syndicate, Ltd. (112,859).— 
Capital, £10,000 in 9,500 pref. shares of £1 each, and 5.000 A.“ 4.000 “ B,” 
and 1,000 ord. shares of ls. cach. Return dated August 19th, 1914 (filed May 
3Ist, 1915). 4.200 pref., 379 A.“ and 74 B' shares taken up: $1 per 
share called up on the pref. and Is. per share on the A“ and “B”; 
4.222 4s. paid. Mortgages and charges: Nil. 

Alert Electrical Co., Ltd. (78,971).—Capital, £2,000 in £1 
shares. Return dated March 27th, 1915. 708 shares taken up; £708 paid. 


Mortgages and charges: Nil. 

Hong Kong Tramway Co., Ltd. (75,486).—Mortgage 
created outside the United Kingdom, as additional security, dated April 28th. 
1915 (supplemental to trust deed dated July Ist, 1903, securing £195,000 
debentures), charged on certain land with premises thereon in Victoria, Hong- 
Kong. Trustees: United Exploration Co., Ltd., 19, St. Swithin’s Lane, E.C., 
and the Consolidated Trust, Ltd., Dashwood House, New Broad Street. E.C. 
A memorandum of satisfaction to the extent of £2,500 on June 28th. and 
6600 on July 6th, 1915, of trust deed dated July Ist, 1903, securing 195, 000, 
has been filed. 


Wrexham Motor and Electrical Engineering Co., Ltd. 
(84,046).—Capital, £5,000 in l shares. Return dated Mav 25th, 1915. 928 
shares taken up; 4928 paid. Mortgages and charges: £5600. 


CITY NOTES. 


Chili Telephone Co., Ltd. 


Mr. Geo. KEITH presided, on July 14th, over the annual meet- 
ing, held at 42, Old Broad Street, E. C. Prefacing his remarks 
with an allusion to the absence of Mr. E. C. Quilter and Mr. E. 
B. Butler Henderson, two directors. on active service, he eaid 
that the vear under review had been very abnormal, and one 
of great difficulty for the business in Chile. The company’s 
revenue Increased very favourably during the first four months 
of the year, but then came the crisis due to the outbreak of 
the European war, closing Chile’s principal markets for the 
export of nitrate, her chief source of revenue. The subse- 
quent naval activities off the west coast also interfered greatly 
with her shipinents. Exchange fell to 7d., lower than it ever 
was before, and the whole business of the country became 
dificult and seriously depressed. The aggregate number of 
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subscribers fell off about six per cent., due to the telephones 
‘being given up in consequence of economy or bad business. 
Fortunately, the loss: of revenue incurred thereby was more 
than compensated for by the increase in the first four months’ 
‘working; and the gross currency showed a small increase on 
the vear. The working expenses had also increased. The 
winter in Chile was very severe, and the company’s overhead 
plant in some districts suffered badly from storms and inunda- 
tions, which rendered its maintenance both difficult and 
expensive. The total working expenses were equal to 54 per 
cent., and the net currency showed a small decrease on the 
year. The lower value of the Chilean dollar reduced the aver- 
age rate of exc aange to about 8łd., or nearly 12 per cent. less 
than it was for the previous year, and the net income in 
Chile when converted into sterling showed a decrease on the 
„year of £8,030. The total income from all sources amounted 
to £54,392. Considering the set-back which the company had 
suffered in consequence of the abnormal conditions in Chile 
due to the war, he congratulated the shareholders upon the 
result of the year’s working. The general reserve now stood 
at £96,000. he depreciation of the sterling value of the 
liquid assets due to the fall of exchange amounted to £6,344. 
This item occurred more or less every year, and went ugainst 
ar for the reserve according as the exchange rose or fell during 
the year. Investments remained unaltered, and a special 
reserve of £5.000 now covered the depreciation in their market 
value, which had, unfortunately, increased during the past 
year. The capital expenditure was increased by £6,137 
expended on extensions to the property and plant. Amongst 
the new works carried out was the purchase of two sites for 
building a new exchange and the opening of two new offices. 
Several inter-town lines had also been built, and a further 
extension made to the underground system in Santiago. Since 
the commencement of the present year the general situation 
in Chile had shown signs of improvement. The shipment of 
nitrate had been renewed, but any great era of prosperity was 
not to be expected while the war lasted. High prices were 
also benefiting the mining and agricultural interests, and 
were leading to an increase in the exportation of these pro- 
ducts, while the reduction of public expenditure and war 
imports was producing a healthy state of things in the money 
market. The business, as far as it had gone this year, showed 
an improvement which it was hoped might continue and 
at least cover the set-back which had taken place since the 
war broke out. The CHAIRMAN concluded with an expression 
of appreciation at the loyal manner in which the staff had 
carried on the work during the past most strenuous and diffi- 
cult year. 

Mr. CHARLES W. PARISH seconded the motion, and the 
report was adopted. | 


- British Electric Traction Co., Ltd. 


Tur scheme for the reduction and re-arrangement of the 
capital of the British Electric Traction Co., Ltd., as modified 
since the referendum on the proposals, is now before the 
proprietors. It appears in tabulated form below :— 


8 per cent. in any one year. The holders of the present 7 per 


cent. non-cumulative preference stock will convert into 35 per 
cent. of new preference stock and 65 per cent. of new ordinary 
stock, retaining, in common with the 6 per cent. preference 
stockholders, the full percentage of their holdings. Upon the 
ordinary stockholders falls the reduction of the capital. The 6 
per cent. preferred ordinary non-cumulative stock will receive 
50 per cent. in new ordinary stock and 50 per cent. will be 
written off; the deferred ordinary stock will secure 30 per 
cent. new ordinary stock and 70 per cent. will be written off. 
The income certificates are tò be exchanged into 10 per cent. 
of new preference stock and 25 per cent.of new ordinary stock. 


S 


Marconi's Wireless Telegraph Co., Ltd. 


THE report for the year ended December 31st, 1914, shows 
that the gross profit was £371,072, and the net profit carried 
to the balance sheet £232,716, showing an increase of net 
profit of £110,392. Adding £76,550 brought forward, the 
balance now to the credit of profit and loss account is increased 
to £309,266. The basis of remuneration from the Government 
for the use of the company’s high-power stations since the 
beginning of the war and other services not yet having been 
settled, it has not been possible to include any sum in respect 
of them in the profit and loss account of last year. These 
items will, therefore, have to be entered to the credit of the 
account of the current year. In the balance sheet, shares in 
associated companies and patents are again taken into account 
at their cost price, viz., £1,360,126, showing an increase of 
£61,382. This addition is mainly comprised of the company’s 


piopersicn of the increased capital of the Russian company. 


e company's holdings in associated companies, except for 
these additions, have undergone no change during the year. 
The par value of shares held in associated companies now 
stands at £2,469,859, exclusive of shares which have no capital 
denomination. The amount which stood to the credit of share 
premium account has been transferred to general reserve 
account, which now stands at £867,530. 


The French Company «Compagnie Francaise Maritime et Coloniale de 
Telegraphie sans Fil) has declared a dividend far the year 1914, at the rate 
of 10 per cent. on the ordinary shares and 31.25 francs per share on the 
founders’ shares. 

The Marconi International Marine Communication Co. has again shown 
substantial increase of business and profits. Dividends for the past year 
amounting to 10 per cent. have been declared, and 30, 747 was placed to 
reserve and carried forward. 

The Russian Company (Société Russe de Télégraphes et Telephones sans 
Fil) has made satisfactery progress. A dividend at the rate of 15 per cent. 
for the year 1914, as compared with 6 per cent. for the previous year, has 
been declared. ; 

The Marconi Wireless Telegraph Co. of Amprica earned increased profits 
for the year, but owing to the conditions prevalent in Europe, and the 
consequent necessity to defer the opening of their trans-Atlantic service, the 
directors decided meantime not to declare a dividend, ; 


The outbreak of war caused considerable dislocation of the 
company’s affairs as well as those of the associated companies. 


Businesses of importance which were on the point of fruition . 


PROPOSED REDUCTION AND REARRANGEMENT OF CAPITAL OF THE B E. T. Co. 


Prop >sed to be converted into | 
6% cumulative par- | New ordinary stock 


Present Issued CAPITAL. ticipating preference | ranking after the Proposed ta be 
stock with priority | preference stock as 7 written off. 
as to capital. to capital aud 
dividends. 
6 Y Camalative preference stock ... = ahs ive 403,8924 100 403,5924 | 
7% Non-cumulative preference stock  ... 807,185 | 35 282,514ł | 65 | 524,670 
6% Pref. ordinary non-cumulative stock ... “i 1,070,097 50 535,0483 50 | 536,048§ 
Deferred ordinary stock... a.o 255 wae 666,505 30 199,951% | 70 466 5534 
All the abore stocks rank equally as regards capital. —— — | 
£2 917,380 686,107 1,259,670 1.001, 6023 


Non · interest bearing income certificates, £266,371 T- 


Entitled to redemption by purchas? or drawings out of a 
sum to be set aside out of the profita available for dividend 
in each year equal to the sum paid by way of dividend for 


that year on the preferred ordinary stock. 


ae | 


oes 10 | Add 26,637 | 25 Add 66,593 | Deduct 93 230 


£908 3724 


£712,7444 £1,326,2634 
‘ net result of t 
62,039,007 8 on the 


t 
| 

4 issued capital of 
the company. 


The issued capital of the company, now standing at 
£2,947 380, will be written down by £1,001,602; or, if the 
£266,371 in income certificates are included, the net effect of 
the scheme is to reduce the capital by £908,372. The two 
classes of preference stock and the two classes of ordinary 
stock (all ranking equal as regards capital), together with the 
loncome certificates, will be converted into £712,744 new 6 per 
cent. cumulative participating preference stock with priority 
as to capital, and £1,398, 263 ordinary stock ranking after the 
Preference both as to capital and dividends. The present 6 per 
cent. cumulative preference stock is not called upon to bear 
any portion of the capital reduction, and is converted in its 
entirety into the new preference stock. As compensation for 
the fact that the re-arrangement increases the total amount 
of preference stock; priority as to capital is conceded to the 
new preference stock, and also a right to participate in further 
Profits up to 8 per cent. after the new ordinary has received 


‘Turkish Government has not been received. 


had had to be deferred; many negotiations which were in 
course of successful progress with foreign Governments had 
for the time being to.be abandoned; the opening of the 
direct public telegraph services between this country and the 
U.S.A. and Spain have had to be postponed. In some cases, 
owing to the unfavourable rates of exchange, substantial 
sums have had to be deposited at interest with bankers abroad, 


and some payments from foreign Governments deferred with 


£4,347 due from the 
In all these 
circumstances the directors consider it prudent to recommend 
the declaration of a dividend of 10 per cent. upon the ordinary 
shares; to place a further £100,000) to general reserve account, 
increasing that account to £967,530, and, after deducting the 
dividend of 7 per cent, paid earlier in the year upon the pre- 
ference shares, to carry forward £69,497. The directors do 


interest accruing until after the war. 


not contemplate that any loss in consequence either of loss 


f 


— 
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in exchange or deferred payments will result, but having 
regard to the war, they consider they are best studying the 
interests of the shareholders in adopting a conservative policy. 
The board are gratified to be able to state that during the 
current year the company has been engaged to its fullest 
capacity in supplying the demands of the British, Colonial and 
foreign Governments. The orders in hand justify the antici- 
pation that the volume of business this year will exceed that 
of any previous year. 
Annual meeting: July 25th. 


Kalgoorlie Electric Tramways, Ltd. 


TRE directors report that for the year ended December, 1914, 
the gross receipts were £31,891, against £34,643, and the net 
profits: £7,265, against £9,549. e depressed condition of 
affairs in Kalgoorlie during the past few years has been accen- 
tuated by the European war. competition of motor-cars 
also continues to adversely affect the receipts. A system of 
return fares has been inaugurated to encourage travelling. 
Expenditure is kept as low as possible, but the tramway must 
be efficiently maintained, and there is a limit to the reduction 
of expenses. The car miles run were 582,114, against 568,000; 
passengers carried 2,125,094, against 2,266,361; earnings per 
car mile 13.12d., against 14.57d.; expenses 9.48d. per car mile, 
against 9.91d. The power supply units consumed were 632,165 
(47,242), against 610,370 (£6,994), the increase being accounted 
for by the additional mileage run on account of the motor- 
car competition, and the slightly higher consumption per car 
mile was due to additional road-making and the motor cars 
running over the tracks and the dirty rails forming a bad 
contact. During the present year it will be necessary to 
carry, out a considerable amount of work in the way of 
renewals to cars, overhead lines, etc. The A' debenture 
stock has been reduced to £48,000 by the purchase of stock. 
Owing to the inability of the company to maintain the full 
sinking fund the trust deed was varied with regard to the 
annual sum to be set aside for sinking fund. The reduction 
of the expenses to the present low level was made possible 
by the extra work done by the whole of the staff in Western 
Australia. : 


Mr. A. H. P. SroxzHAu presided, on Monday, over the 
annual meeting, held at the London Chamber of Commerce, 
E. C. He said that the war had had an adverse effect upon 
the company, as it had upon practically all enterprises. In 
addition, they continued to suffer from the unfair competition 
of the motor bus services and also from the depressed condi- 
tion of the mining industry in Kalgoorlie. Kalgoorlie was 
dependent almost entirely upon the mines, and while the 
industry was keeping up as far as the deep mines were con- 
cerned, there were very few new discoveries taking place, 
and owing to the high price of labour it was impossible to 
work some of the low-grade mines. The result was that the 
country was not flourishing, and it was only natural that they 
should suffer in their receipts from the tramways. A year or 
two ago they hoped to receive benefit from the construction 
of the Trans-Continental Railway and from the development 
of the 1 resources of the State, but in both respects 
they had been disappointed. Last vear there was a serious 
drought all over Australia, which had had a very serious effect 
upon the finances of the country. In that respect matters 
Were much more promising this year, for the drought had 
quite broken up. The construction of the Trans-Continental 
Railway was proceeding very slowly. With regard to their 
traffic, the Boulder line showed the heaviest decrease, due to 
the metor car competition, where they had been forced to 
run an additional 21,533 miles. The mileage had been slightly 
reduced on the other lines, with the result that the total for 
the year showed an increase of 13.614 miles. Their issue of 
return tickets had, he thought, had some effect on the motor- 
car competition and had helped: them to keep some of their 
trafic. When one had to compete against motor-cars which 
paid no licence, and which only came out when the weather 
war fine and when there was a good demand, they were up 
against an almost impossible proposition. They were bound 
to run their services, wet or fine, passengers or no passengers. 
At one time be had an idea that the Government allowed the 
motor-car competition so that they might beat down the 
receipts of the tramways and then buy them up at a reduced 
price, but he did not think that even the Australian Govern- 
ment would find it easy to raise money to-day to buy up any 
enterprise. When they found their profits going down they 
had to meet the question of the debenture interest and the 
sinking fund. They found it was impossible to keep up the 
sinking fund at the rate prescribed by the trust deed. They, 
therefore, called the trustees together and took their opinion 
as to the best course to be adopted. They showed those 
gentlemen all the figures, and they advised them to call a 
meeting of the debenture holders and reduce the sinking fund. 
They acted upon that advice, and a resolution was passed 
reducing the sinking fund, so that the difficulty had been got 
over for the time being. Whenever they returned to a state 
of prosperity they would resume the sinking fund on its old 
basis. In the meantime they were in danger. for a few weeks, 
of the debenture holders coming in and taking the property 
from them. However, that danger had been averted, and 


ey could only go on and do their best and hope for better 
ays. ge ce 

Mr. C. C. Baker seconded the motion. 

Replying to a number of questions, the CHAIRMAN said that 
up to the end of May this year the gross receipts had amounted 
to £13,472, as against £12,830 for the same period in 1914. 
With regard to the sinking fund, they were hable under the 
trust deed to set aside £9,000 a year for interest and sinking 
fund. They were still liable to put away the profits up to 
that amount if they earned them, but they were not bound 
to put aside the full £9,000 if the profits did not admit of it. 
About £2,500 was required each year for interest, and the 
balance would go to the sinking fund. If the company could 
be pulled round it could only be done by the present directors. 
most of whom had a very intimate and long acquaintance 
with Australian affairs. l 

The report was adopted. 


German Electrical Companies, 


The Elektra A.G., of Dresden, which earned net profits of 
£18,900 in 1913 and paid a dividend of 6 per cent., reports 
gross profits of only £6,400 for 1914. This sum is 18 eee 
of by an allocation to the depreciation fund and the balance 
carried forward to 1915. | 

The Elektro-Treuhand A.G., of Hamburg, which ie the joint 


firancial institution of the A.E.G. and the Siemens group, 
earned net profits of £27,000 in 1914, which were derived from 


dividends on Hamburg Elevated Ruilway shares and from 
interest on bank deposits. It is intended to pay a dividend of 
5 per cent. on the paid-up capital, being the same rate as in 
1913, when the net profits were £25,000. 

The Dr. Paul Meyer A.G., which constructs electrical appa- 
ratus and instruments, reports that the turnover in 1914 
declined below the level which is regarded as the profitable 
limit. The orders for the army first come into consideration 
for the year 1915, whereas the preparations for this work 
imposed a charge upon 1914. Under the circumstances, the 
past year resulted in a loss of £15,500, this comparing with 
net profits of £15,100 and a dividend of 74 per cent. in 1913. 

The Deutsch-Uebersecische Elektrizitate Gesellschaft, of 
Berlin, reports that the economic crisis in South America be- 
came aggravated after the outbreak of the war in Europe, and 
was felt by all the company’s undertakings, which are situated 
in Buenos Ayres, Santiago, Montevideo, etc. Nevertheless, 
the gross receipts in 1914 were higher at £1,618,000, as com- 

ared with £1,567,000 in 1913, but the taxes increased and a 
arger sum has been set aside for depreciation, so that the net 
profits amounted to £739,000, as against £736,000. A dividend 


sat the rate of 10 per cent. has been declared on the ordinary 


capital of £6,000,000, this comparing with 11 per cent. in 
1913. It would, however, have been possible to distribute the 
same rate as in 1913 if five per cent. preference shares for 
£1,500,000 had not become entitled to participate in the profits 
for the first time in 1914. The report gives details of the 
‘various undertakings, and it is mentioned that the competi- 
tion of the Italo-Argentina company in Buenos Ayres 1s still 
searcely perceptible. 


Austrian Electrical Companies. 


The undertaking of the Budapester Allgemeine Elektriaitats 
Gesellachaft, which is chiefly an electricity supply company, 
is to be absorbed by the City Council of Budapest. The 
company was formed in 1893, and its dividends since 1911 
have been at the rate of 12} per cent. It is considered that 
the purchase price will reach at least EI, 250, 000. 

The Ver. Gluhlampen und Elektrizitats A. G., of Neupest, 
after making ordinary provision for depreciation, records net 
profits of £44,700 for 1914, as compared with £52,400 in the 
previous year. A war reserve fund has been created by the 
allocation of £12,500 for this purpose, and a further sum of 
£4,100 has been set aside for depreciation. The balance per- 
mits of the payment of a dividend of 8 per cent., this con- 
trasting with 12 per cent. in 1913. 

The report of the Oesterreich. Siemens-Schuckertwerke 
states that the total orders received in 1914 were less than in 
the preceding year, the decline particularly affecting contracts 
for public electricity works and tramwaya and the work of 
the cable factory. On the other hand, the department for 
the transmission of power for industrial purposes was ún- 
favourably influenced to a lesser extent, as many firms engaged 
on army orders were compelled to improve their equipment 
so as to enhance their efficiency. The company’s plant was 
adapted as far as possible to the production of munitions of 
war. The gross profits experienced a considerable reduction. 
and the net profits receded from £121,000 in 1913 to 479.000 
last vear, the dividend on the share capital of £1,333,000 fall- 
ing om 7 per cent. to 5 per cent. in the two years respec- 
tively. 


Lanarkshire Tramways Co., Ltd.—lInterim dividend 
at the rate of 54 per cent, per annum, leas income-tax, for the past 
half-year, 

Sao Paulo Tramway, Light and Power Co., Ltd. 


—The directors have declared a dividend of 2} per cent. on the 
common stock. 
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Electric and General Investment Co., Ltd.— The 
for the year ended May 31st, 1915, states that the gross 

profit was £7,243. After deduoting all general charges, interest on 
debenture stock, transferring £2,409 to reserve, and adding 
£3,074 brought forward from last year, there remains £5,224, 
which is to be carried forward. The amount of £84,000 appearing 
as a provision for contingencies in the last balance-sheet has been 
debited with £4,265 in respect of losses incurred, and after trans- 
ferring thereto 4 2 409 from profit and loss, there remains £82,151, 


which has been dedacted from the value of investments and 


retained as an investment reserve fund. 


Companies Struck off the Register.— The following 
companies have, according to notice in the London Gazette, been 
struck off the Register :— 

Automa'ioc Telephone Oo., Lid. 

Hilo Manafacturing Co, Lid. 

I. lum inated Bigas, LAd. 

New Imperial Blectric Lamp Oo., Ltd. 

Budd Fuel (Suddite), Ltd. (registered September, 1911).* 

West India and Panama Telegraph Oo., Ltd. (registered July, 1869). 


In these cases another company with the same title is in existence at the 
present time, 


New Issues.— Coventry Chain Co., Lid. — This company 
has been inviting subscriptions for 70,000 6 per cent. cumulative 
preference shares, and 50,000 ordinary shares, all of £1 each, for 
the purpose of works extensions and additional plant, &c., which 
are neccessary in order to enable it to keep pace with the large 
business in hand. 

Shewirigan Water and Power Cu.— This oompany is inviting 
subscriptions for an issue of $1,237,500 new common stock, at $100 
(par) per share. 


a 


STOCKS AND SHARES. | 


TUESDAY Evenina.. 

Stuck Exchange business is still quiet enough to permit 
members of the House to engage in munition-making and 
volunteer-work without such things interfering with the less 
stern duties of their daily life. Without a doubt, the 44 per 
cent. War Loan has absorbed a very substantial proportion of 
the floating supply of capital which the public had available 
for investment. Its effect will be felt until such time as it 
is superseded by other borrowing, such as Mr. Bonar Law 
and several other Ministers have already hinted at in the 
various debates in connection with the loan. This season of 
the year, too, is always a slack one in the Stock Exchange. 
Times being out of joint, there is but languid interest taken 
in holidays as a whole, but the spirit of the dog-days is upon 
us, investment and speculation make little appeal now that 
everyone bas locked up his savings in the War Loan, and the 
August Bank Holiday appronches. 

he coal erisis in South Wales caused less anxiety in the 
Home Railway market tban it would have done in normal 
times, rnasmuch as it is argued that the railway companies 
are now being operated by the Government, and that the 
strike will have only a slight effect upon the industry as a 
whole. But as an influence over all the Stock Exchange 
markets, it has made its weight heavily felt. Strive as they 
may to find some strictly impartial ground which may enable 
excuses to be found for the miners’ conduct, those who en- 


deavour to be most fair admit that they can discover no solid 


ground for the miners to take up such a non possumus attitude, 
and condemnation of the methods by which they have sought 
to enforce their demands is as unanimous as it is bitter, 

Stearn stocks have given way a little, but the Undergrounds 

mostly maintain their values. Central Londons are none too 
firm, and while we quote 73 as the middle price for Central 
London ordinary stock, it is probable that a 15 would find 
it much easier to deal than a would-be seller. The Under- 
ground Electric Railway income bonds hold their price with 
a good deal of firmness at 75. The A shares enjoyed a 
spurt to 68. Metropolitazs have gone back a little. Districts 
at 13} keep steady. 
_ The Electric Lighting market exhibits the dulness which 
is its usual feature at this time of the year. City of London 
preference are 108. lower, St. James's dropped to 7, bringing 
their yield to the round 7 per cent. on the money. Some, at 
least, of the electricity eupply companies are likely to be 
engaged before long in the manufacture of munitions, and it 
may be that in this way they will find a useful aid to main- 
tenance of returns in the dead season. The coal crisis presses 
upon this market, as it does also upon that for gas issues, the 
Intter being decidedly depressed and out of favour. 

Within the past few days Westminsters have been done at 
7, County First Debenture at 964, Edmundson’s preference at 
34, and the six per cent. non-cumulative preference at 20s. 6d. 
Metropolitane last week were dealt in at 23 for the ordinary 
and 31 for the preference, while Bournemouth and Poole 
second preference changed hands last Friday at 101 and a 
shade lower. give some idea of the quietude of the 
market, we may add that up to the beginning of this week 
Kensingtons had not been dealt in since February, City 
reference since May, and many other of the ordinarily popular 
‘ares have not changed hands for over a month. South 
NM. opolitan ordinary are wanted at about 158. 

Mareoni's Wireless Telegraph Co: has provided one of the 


most interesting features of the week by the issue of its 
report for 1914. The net profits have been nearly doubled, 
but the dividend on the ordinary shares is halved, viz.: from 
20 per cent. to 10 per cent.; while the dividend on the pre- 
ference shares comes down from 17 per cent. to 7 per cent 
The directors, instead of dividing the profits up to the .. It, have 
elected to put £100,000 to general reserve, raising that fund 
to £967,000, and the niarket is well satisfied with the cautious 
policy which the directors have adopted. The report men- 
tions that the Russian Co.. has announced a dividend of 14 
per cent. for 1914, which is an increase of 9 per cent., but 
that the American Marconi directors have decided not to 
declare a dividend for a time, in consequence of the condi- 
tions prevalent in Europe. Nothing comes from the Canadian 
Marconi Co. Possibly, it may be stated at the meeting 
whether the Marconi Co. gets un allowance from our Govern- 
ment in respect of the German wireless news, which it col- 
lects and publishes with the consent of the Censor over here. 
The French and the International companies have both paid 
10 per cent. for the past year, the Argentine and Spanish 
subsidiaries n nothing to the accounts. On the issue 
of the report, the shares fell a small fraction to 1 18/16, but 
the movenient is only a third of the rise which occurred just 
previously. - American Marconis have had a sharp rise, the 
price spurting to 138. 9d. on buying, which is said to have 
its inspiration on the other side of the pond. Canadians 
remain at 48. 3d., and Marconi preference at 318. 3d. are a 
shade lower than they were a week ago. l . 
Telegraph issues remain a very dull market. The necessity 
for raising money wherewith, to pay the call for the full. 
amount on the 44 per cent. War Stock has led to further sales 
of securities throughout the markets this week, and to this 
cause must be traced the fall of 4 points in Eastern Tele- 
graph ordinary, while the preference stock lost 1 in sympathy. 
Eastern Extensions fell 4 to 114, so that the shares are still 
relatively cheaper than Eastern Telegraph ordinary stock. 
The Anglo-American Telegraph issues are slightly. easier, the 
preferred having now got to the round 100, while the deferred 
drooped to 214. Globes are steady. New York Telephone 
bonds have been up to 964, but went back again to their 
revious price at 951. Bell Telephone of Canada 5 per cent. 
vonds changed hands the other day at 101. West India and 
Panama shares are somnolent, not a bargain having been 
transacted in the ordinary for about six weeks. Great North- 
erns changed hands recently at 333—33. Henleys weakened 
to 14, losing their rise of last week. Other manufacturing 
shhres connected with the telegraph industry are very steady. 
Brazilian Traction common ehares fell back to 494, although 
the Rio exchange keeps fairly steady. The Sao Paulo Tram- 
way, Light & Power Co. has declared a dividend of 24 per 
cent. on the common stock. The First Mortgage Debentures 
stand around 85 and the 5 per cent. Consolidated NDebenture 
stock is nominally about the same figure. Mexican issues are 
a slightly better market, although no change has occurred in 
the quotable levels. The latest news, which comes via Wash- 
ington, declares that the Carranza party is restoring order, 
and that telegraph and train services between Mexico City 
and Vera Cruz have been resumed. Adelaide 5 per cent. 
debenture stock gained a pane to 99. The Anglo-Argentine 
Tramway group is generally lower, the 5 per cent. debenture 
stock shedding three points to 75, at which the return on the 
money comes to nearly 64 per cent., allowing for accrued 
interest. eee 
The British Electric Traction Co. has now announced the 
details of its proposa} for rearranging the capital. The scheme 
differs but slightly from that which was put forward just 
before the outbreak of war, but the 7 per cent. preference 
proprietors under the present proposal are to receive 35 per 
cent. new preference and 65 per cent. new ordinary, instead 
of 334 per cent. and 66% per cent. respectively. The income 
certificate holders are to be offered 10 per cent. preference 
and 25 per cent. ordinary, instead of 30 per cent. of the last- 
nained stock. In the market the scheme is received in a 
friendly way, and it seems likely to go through. The prices 
of the various stocks at the present time.are about 67 for the 
6 per cent. preference, 40 for the 7 per cent. preference, 10 
for the preferred ordinary, and 4 for the deferred. 7 
The Electric & General Investment Co. has decided to carry 
forward its balance of £5,200, which remains after deducting 
general charges, interest on debenture stock. ete. ae 
British Westinghouse preference and = Electric Tractions 
have both lost 1s., and except for these, and the decline in 


‘Henleys already mentioned, the Miscellaneous Market is un- 


changed. Rubber shares have been good, and although 
scarcely as firm as they were at the end of last week, the 
undertone is decidedly strong. Notwithsanding the depres- 
sion caused throughout the Stock Exchange markets by the 
news of the German advance on Warsaw, the rubber market 
held its own with a good. deal of strength. The price of the 
raw material has shaded off a little because of the cessation, 
for the time being, of American demand, but those who 
closely watch the share market are confident enough of prices 
recovering before long, their contention being that rnbber is 
so necessary for war purposes that the industry cannot help 
making big profits just now. In the Armament group there 
is less going on, but prices all round showed resistance to 
the dulness which overtook other departments on the Warsaw 
news, the latter counteracted to some extent, by the way, by 
the expectation that the coal dispute was, on Tuesday ever 
ing. about to reach an amicable settlement. -~ 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Hows EBxxcraicirr Companies. 


Price l 
ie J my 20, Rise or fall Yield 


914 1916. this week. p. o. 
Brompton Ordinary ee ee ee 10 — £6 1 8 
do. 7 per cent. Pref, .. 7 7 — 410 4 
Charing Orossa oe 5 4 — 6 5 0 
do. do. do. Pref, ee 4 = 6 12 6 
do. do. Olty Pre 0 ee ee 8% xd = 5 16 2 
d e D ea ee oe ee 4 82 — 4 17 7 
Chelsea * ee ee ee oe 6 44 — 5 11 1 
do. 43 Deb. ee oe ee ee 43 88 xd — 117 10 
City of London .. „„ 9 1 — 6 15 10 
do. do. 6 per cent. Pref, .. 6 11 — 4 5 44 
do. do. 6 b. oe 0 0 6 106 xd — á 16 8 
do. do. 43 * 0 90 90 xd — 6 0 0 
do. do. lse b. e e 4 90 xd — 4 18 6 
do. 0. Deb. e ee 90 — 6 0 0 
Kens d e ee ee e 9 7 -= 6 8 7 
London Dlectrio oe ee ee oe a 1 — 8 8 4 
do. do. 6 Bel cent. Pref. ee 6 — 6 8 1 
do. do, 4 b. ee ee ee 4 83 = 4 16 6 
Metropolitan ee ee ee oe 8 = 5 16 8 
do. cent. Pref. ee xd — 6 0 0 
do. b. ee ee ee xd — 6 0 0 
do. Deb. ee ee oe 90 xd - 6 0 0 
BN. James’ Pall Mall oo oe 20 q — 3 70 0 
do. do. do. 8 Deb. & 70 xd — 5 0 0 
Bouth London ee ee oe ee 5 8 — 618 4 
Westminster Ordinary oe oe ae 9 7 S, 6 8 q 
do, 6 Pref. ee eo ee 4 4§ — 4 17 4 
TELEORAPHS AND TELEPHONES, 
Anglo- Am. Tel. Pret. oo ee ee 6 100 —1 6 0 0 
do. Det. oe ee oe 12 21 r 4 6 19 6 
Chile Telephone 8 5 18 6 
Cuba Sub. 0 ee ee oe ee 6 * 6 1 8 
do. Pref. ee se ee ew S 1 — Fr 15 á 
oe ee oe : — 0 
do. 4 Deb. ee 0 4 nat — t 4 17 0 
Bastern Tel. Ord.. . oe 0 0 7 121 —4 +6 12 2 
0 8 Pref, oe x) e * 8è 71 * 1 4 18 7 
do. 4 d. ee ee ee 4 81 -a 4 18 9 
Globe Tel, and T. Ord. ee 0 ee 6 10 — 56 17 0 
do. e e 0 0 6 113 xd = 6 6 8 
Ge. Northern Tel. oe 0 ee 23 94 a 6 9 5 
O- oe ee 0 0 oe 65/- 62 ‘ — 6 6 0 
1 oe ~.. oe oe ee 10 133 = ps 6 8 1 
New York Tel. 43.. oe ee ee 42 95 = 4 18 0 
Oriental Telephone Ord. oe ee 10 1 — 6 6 8 
Tel. do. Deb. Pref, ee ee Hn 5 — 6 1 1 
ee ee se ee — 6 2 8 
Seiad Plate Tel. ee oe ee 8 loans 7 19 10 
do. Pret. . È 4 — 5 2 7 
West India and Pan, .. ee oe 1 1 — 817 9 
Western Telegraph ee ee oe 7 12 = *6 10 6 
do, 4 Deb. ee ee 4 88 — 4 16 § 
Home Rins 
Oentral London, Ord. Assented .. 4 78 — 6 9 7 
Metropolitan ee ee ee oe 1 26 =e À 6 0 0 
Underground Blectrio Ordinary .. Nil zt = Nil 
80 ee =— Nil 
. . “ar ee Nil 6/- +1/6 Nil 
do, ee 6 16 = 0 
Formion Taams, &0, 
Anglo-Arg. Trams, First Pref. és et xd — $ 6 17 6 
do. ind Pref, ee ee 83 xd * t 7 17 2 
do. Deb. eo 4 76 xd —8 5 6 8 
do. Deb. ee ee 44 80 xd boas) 5 12 6 
do. 0 0 e 6 75 —8 6 18 4 
Brasil Tractions ea 0 ee ee 6 — 12 2 6 
y Electric Pref. ee ee ° “6 1 = 5 16 10 
do, Deb. oe 0 15 90 bras 6 0 0 
Mexico Trams e ee oe Ni 88 = Nil 
do. 6 ber cent. Bonde oe — 60 — Nil 
do. 6 percent. Bonds .. — 80 — Nil 
Mexican Lig » 00 ee Nil 20 ii Nil 
do. Pref. ee ee Nil 80 — Nil 
Ade do Bu 6 lst 85 ee ee reed 45 — 2 
laide Bap. cent, Pref. es 6 6 — 600 
do. 6 Bob. ee ee ee 6 99 + 1 6 1 0 
MANUFACTURING COMPANIES, 
Baboock 4 Wilcox ee ee ee 14 — 6 4 6 
British Aluminium Ord. 2 5 th — 414 1 
' do. Pref. ee ee 6 18/ — 6 9 9 
British Insulated Ord. ee on ° 15 11 _— 6 18 4 
do. Pref. 0 oe 6 6 — 6 0 0 
do. 4 De eee e e ee 4 70 xd — 6 14 á 
do. 6 D. lien ee ee 6 100 — 6 0 0 
Callenders ee ee ee ee ee 16 li — 6 18 4 
do. 5 Pref. oe e e e 6 4 — 6 2 7 
do. Deb. ee ee ee 44 95 — 4 14 9 
Castner-K Sr ee ce ee 16 — U 12 6 
Edson & Swan, £8 pd. oe ee ee Nil uA — Nil 
do. do. fully paid ee ce Nil 11 -> Nil 
do. do. 4 Deb. ee ee ee 4 60 xd ia 6 18 4 
do. do. 6 % Deb oe 6 60 == 8 6 8 
Electrio action . oe 6 12/6 xd —I / 9 12 0 
do. do. Pref.’ .. . 7 1 xd — 10 0 
Gen. Eleo. Pref. ° e 6 9 xd —_ 6 8 1 
Henley ee 0 20 14 — 2 58 8 8 
do, Pref. s oe e ee 4 41 — 4 14 9 
do. Deb. 0 ee ee oe 95 — 4 14 9 
India-Ruab r oe ee ee ee 6 83 =. 6 14 8 
Telegraph Oon. ee oe 20 283 TR 7 6 6 


* Allowance made for dividends being paid free of income-taz. 


Western Union Telegraph Co.—The report for the 
six months to Jane 30th will show:—Rovenue and income, 
$24,019,26); expenses, including maintenance and reserves, 
$19,359,746 interest on bonds, $668,600 ; net income, $3,990,915, 
being an increase of $1,891,080 over the corresponding period lset 
year.— Financial Times, 


Liverpool Overhead Railway Co,—Interim dividend 
to June 30th at the rate of 5 per cent. per annum on the preference 


shares and 24 per cent. per annum on the ordinary shares, less 
income-tax at the rate of 2s, 34d. in the &. 


MARKET QUOTATIONS. ` 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 


and they may vary according to quantities and other circumstances, 


Wednesday, July 21st. 


i Latest fo ht's 
CHEMICALS: Of: Fiess. or Des. 
Acid, Hydrochlorie ee ee per cwt, 4/6 oe 
$ a ' Nitric ee ee oe ee 90 19 / 0 
a n Sulpbario oe eo eo per b ee 
ee ee ee por ows, ee 
a Ammoniac a ae i 240 
a Ammonia, Muriate (large orystal) per ton £40 
a Nn. f Garbo ee ee a £9 
a Bisul e of Carbon ee o n 225 
a oe ee ee oe ee ” ae 
Bul hate ee ee ee £28 £1 dec. 
2 Lead. Nies „ £35 3 
a * 8 oe ee n 
a 0 oe ee 90 
Meth lated 50 ee ee e =.> 
2 A um, in ost ’ 74d 11. ine. 
a Potash, Caustic (88/90 %) „ per ton Ei ‘es 
a » Chlorate .. oe ee per lb. 1/6 
a Po 90 n. Cyunids (08/100 60 n eee 
a tassium, Oyani ee vy $ 
(for mining purposes only) 
8 t oe ee e ee 3 65 / 
0 ee ee ee 
i Salphur, Sablimed Flowers. m ast ie 
P S Lum ee 8 H 5 28 1 
a Boda, Caustio Fenids wort %) ss 8 210 2 6 
p Ohlorate ee ee ee par bad Pah ka 
ee - ee ee per * . 
a ee per lb. 44. 2 10. 
_ METALS, &o, : 
b Aluminium in ton lots. per ton ‘ 
b 1 W. in ton 80 
(1 to 14 B. w. G.) m . 
b v Sheet, in ton lots ee. 80 oe oe 
o Babbist’s metal ingots .. 22 ss £60 to £221 i 
c Brass (rolled metal F toll basis) per lb. 121 to 1/2} 
C „ Tubes (solid drawn) ee 1/23 to 1/49 
Cc ” Wire, basis eo ee ee 10 1/2 to 1/2 ‘és 
Copper Tubes (solid Grams) ee 0 1/2 tol ia 
8 0 Bars (best selected ee per ton £16 £i vec 
g 1 ee ee ee 10 £106 £i dec 
g 0 Rod ee ee ee 10 £106 £4 dec 
„ (Mlectrolytic) Bars sè 2 £96 4 
d 10 80 Aheete ee 90 ' £118 ° 
ieee „ .d. Wire per lb 7001 
d O. 
1 Boonite Rod j ee ee 0 0 10 ' 8/- 
f 69 Sheet oe ee ee 2/6 
„65 eo oe 60 4010 
u ta- pero * ee ee oe 
L rubber, Para fine .. ee f 2/68 zd. dec. 
i Iron (Cleveland warrants) .. pet ton 66/7 111. dee. 
l „ W gay: No. 8, P.O. qual, 1 £28 El ine. 
g Lead, Eng Pig oe ee 0 90 22 15 5 / ino. 
gM ee. oe oe per bot, £18 5 to £18 10 | £1 10 inc. 
o Mica (in original cases) mall. per ib, ad. to 2/6 os 
r x 5 4 6/6 20 100 4 up 
o Nickel, sheet, wire, 00. „ N 
p Phosphor Bronse m 1/1 tol 
D g rolled bare : 1/2 to 1 
0 » rolled sirip & sheet to 1 
o Platinum ee 2 os ee per on, 185 / 
Bronse Wire .. , Der lb. 1/3 
Steel ot, in bars ee ee per ton £80 ee 
g Tin, oo, s 25 1 £167 £5 to £6 dec 
BS Wire, 0. 1 to 18 ee 0 0 per ìb, 2/8 e 
White Anti-friction M .. per ton £52 10 £194 
E Sino, Bb't (Vieille Montagne bnd.) m Nom, 


Quotations supplied by— 


a G. Boor & Oo. ħh Edward Till & Oo. 

b The British Aluminium Co., Ltd. i Bolling & Lowe. 

c Thos. Bolton & Sons, Ltd. k Morris Ashby, Ltd. 

d Frederick Smith & Co. I Richard Johnson & Nephew, Ltd, 

i a P. Ormiston & Sons, i 

o Johnson, Matthey & Oo., Ltd, 
Telegraph Works Co p 

g James 4 Bhakspeare, r W. F. Dennis & Co, 


The Russian Rubber and Telegraph Co.—The 


Caoutchouc, Gutta-percha and Telegraph Co. of Riga, which is a 
Fran do-Russian undertaking maintaining branches in Germany 
and Austria under normal oircumstances, reports gross profits of 
£660,000 in 1914, as compared with £415,000 in the previous 
year, It has, however, been necessary to write off a considerable 
sum for doubtful debts apart from £165,000 for ordinary deprecia- 
tion as against £100,000 in 1913, so that there only remains 
£180,000 available for distribution as contrasted with £252,000 in 
1918. It is proposed to pay a dividend of £1 per share on the 
capital of £1,800,000, this comparing with £1°4 in the preceding 
year, but the actual payment is to be postponed until September 
owing to the depreciation in the Russian rate of exchange. 


The Italian Westinghouse €o.—The Società 
Italiana Westinghouse, of Vado, reports that the course of business 
in 1914 was quite normal notwithstanding the war, the orders for 


military and naval purposes fully compansating for any lack of 


private contracts. The net profits amounted to £29,000, of which 
£15,000 has been applied to the extinc‘ion of losses in 1913, and 
the balance has been devoted to depreciation. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JUNE, 1915. 


Tux June returns of electrical exports show a welcome improve- fittings ; machinery exports fell off somewhat, as also did lamp and 
ment on the figures of the previous month, the total of £417,769, battery exports. 


comparing with £380,159 in May, and be t Decreased imports of machinery, cables and telegraphic and 

th a thl 2 ys ing not so much below telephonic material account for the falling off in that section, 
e monthly average of 1914 as might be expected. though lamp imports—mainly from Holland—and carbon imports 
The imports and re-exports, on the other hand, show a falling were higher in value. á 

of in value as compared with the previous month ; the totals Victoria was our best customer during the month, while in 

being for the former, £223,801 in June, and £268,848 in May, and Europe, France and the Scandinavian countries made large pur- 

for the latter £10,778 in June and £13,299 in May. . chases ; Indian trade fell off during the month. 
The increased exports total is traceable to improved business in The United States supplied the bulk of the electrical imports, but 


telegraphic and 3 material, electrical cables, goods and the total was some £20,000 less than in May. 
Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


8 33 8 x E 1B 25 335 
ee $ g| 355 322 8, |84 |2 4| o6 |g é| 98 | ; (888) % 
Destination of exports and country consigning 32 EEE 22 5 8 8. ega | Bas Be 38888 3s a 332 272 3 
imports £54 3 3% £5 | 23 | 25E| „„ gg |£ |53| beil È 
g B| % 8° (22°) 3 $2 | ó 2 238 
= =o | © 5 ag a 4 — ag 3888 
85 BE |R fa 1878 
£ £ £ £ £ £ £ £ £ £ £ £ £ 
Russia, Sweden, den, Norway and Denmark ... | 2,802 | 4,731 | 472| 1,936 | 596 | 2,025) 3,815) 440| 806 107 |12,647|10,633 | 41,010 
German Col eee een eee eee eee eee eee eee 28 eee eee eee 53 81 
Netherlands, Jav Java and Dutch ‘Indies ese 156 | 7,807 | 1,212 ese « nem ~ 39 227 30| 595 oon A 939 508 13,487 
5 Congo. .. eee ees eee een 17 eee ees 41 eee eee eee eee eee eee 65 123 
© sre See cee eee one eee 852 358 976 12 4 63; 4,565/1,3255! 2618 5 | 9, 329 12,511 44,547 
Portugal “eee eee ove L. 50 87 10 68 317 11 31 eee 259 929 1,239 
Spain, Canary Isles aiid Spanish N. Africa... 448 126 550| 173 22 565} 1,530 11 25 ri 871 198 4,526 
Switzerland, Italy and Austria-Hungary ... | 2,307 ies J00) cas sai 815} 2,594; 143] ... 101 88 2,257 | 8,495 
Greece, Roumania, Turkey and Bulgaria ... 536 ae 23 29 885 ane 149) i 24 ane 385 5,145 | 6,291 
Channel Isles, Gibraltar, Maltaand Cyprus... 86 ar N 505 cep 1150 2000 -n 19 | «. 20,037 | 20,547 
U.S.A., Philippines and Cuba l DEI a |) ss 29 2,742 . A 4,202 


Canada and Newfoundland... .. „ | 2461 178. 50 128 % | L748) 2741) cu) 826 7 32 84 
British West Indies and British Guiana soe At 1169 680 58 ss ots 408| se 20 | 25 52| 57 928 
Mexico and Central Ameri aa 49 133 ... 10 sad 36] ave „ 10| 176 524 
Peru and Uruguay. 135 411 27 see wo! LAB BE) cu e ORT Sri 880 
— — „ o o, oee 9 | 2,012 148 42 889 89 SB} sss 83 | 29 o 105 | 2,552 

A ieee ene s oe 517] 776 48i 800 10 % | 3,128] 379 30 28 520 713 6,364 


-* eee eee eee eee ee 

Colombia, Venezuela, Ecuador and Bolivia. 938 | ... * |" oes 69 53... eee 28] ase 1,088 
Egypt, Tunis and Morocco hte. 237 555 128) 138 at re 877 60) 594 11] 301| 92) 2,993 
British West Africa . Ge? ask aes Co ee sas ‘i 85 N 6 60| 181 876 
Rhodesia, O. R. C. and Transvaal sie en eek nee sds 247 1,424 16 700 | 203 16) 316,291 
Cape of Good Hope ... 2 eee | 1,848 | 1,098 | 1,091] 888 8 707 1,025 611 2,508 146 102| 1,759 | 11,783 
Natal — ee a ki 370 | 5,202 | 1,281) 197 8 800 3,351) 1,713} 346 20 21] 151 | 12,732 
Zanzibar, Brit. E. Africa, Mauritius & Aden 45 116 63} 108 sé 132 215 12 17 . 148 856 
Azores, Madeira and Portuguese Africa 93 261 113| 184 s$ 93 117 235) . 828 | 1,927 
French African Colonies and Madagascar... jik 75 8 $ ; 400 71 925 14 | 1,410 
China and Siam ots: we ae)’ BS 490 | 722 60 ‘ 254 1,0210 680} 117 91 32 | 4,085 
Japan and Korea i — y Cane we ii 3290 17 | nis 658; „ | 3.941) 818 | 534 A 4,359 
wea e os F pe oeo 2,506 | 4,735 | 4,207| 1,807 | 204 | 1,008} 9,545| 3,146] 4,097 | 101 | 829 32,200 
Ceylon ss 119532 90 26 ... 286 159 SI}. 922 105 615 | 1,588 

Straita Settlements, Fed, Malay States and | | | | 
A 198 30 410 223 144/ 1,961 5,142... . 187 124 8417 
CCC „ „118 2,192 412) 17 456 382 | 94 62 16 | 3,749 

g 
West Australia . 84 696 244) 1,156 | Pre The) GAS eel! ne | 88 50 l 
Australia ee S991. TI Re iss 20 758} 400 11) 11 1,194] 33| 3,270 
Victoria a „„ sae | 1,049 18,971 7,802) 1,394 | 105 766 36,004; 20 650 232 8,542 | 70,535 
New South Wales. 4465 6,313 2,894 2,171 | 31 | 1,184! 12 246 4,777| 1,616 | 24 4,174 119 | 36,014 
„ 136 22 473 523 282) 271 19 956! ... 3,609 178 6, 469 
Tasmania a 15 82 %%% gate AP ee lh, eee 
New Zealand and Fiji Islands © ~.. sot 387 | 1,077 | 1,078 | 929 | 526 2,132 287 1,423 1,666) 213 9,718 
— — — —— | —_ — —__ | _- — — * 

Total, £ 19 985 71.608 28, 162114,007 | 1,000 12,662 97 acne, 177120,588 1,447 !19,803|57,925 417,769 


Registered Imports into the United Kingdom of Electrical Goods frem all Countries. 
Russia, Norway, Sweden and Denmark age 756 21 235 | 470 240 | 4,571 18 460 1,198 2,052 10,021 


y see eee eee eee eee eee eee eee eee eens 
Belgium eco “eee eco ove eee eee ace eee eee eee eee eee eee eee eee eee ese 
tee eee eee 8 eee eens 5 eee eee ' 264 11,944 349 eee 446 eee 143 eee eee 18,146. 
— ! . h 59 | 1,936 | 505 48 1,165 | 2,089 | 542] ... | 3,909 |4,912 159 15,324 
Switeerland ... oc. S ah LSE 198] 86] ... 611,171 463 sis, 165 8 7.317 
ee oes ove see ove oes eee 1,185 eee eee eee eee 2, 184 eee eee 121 eve 3,490 


Austria-Hungary see ase vee eve see eee eee eee eee eee eee eee eee eee 
United States eee see eee *. | 8,300 322 |2,468 | 3,129 4,408 272 | 8,095 |122,549 2,294 8,960 4,706 165,503 


Total, £ 12,537 | 4,397 13,344 115,356 16,453 | 3,772 16,301 122,567 6,806 16,351 6,917 214,801 


Additional imports.— Spain, electrical goods, £1,510 ; arc lamps, £429; carbone, £1,808, Portugal, batteries, £6. Canada, wires, £2,349 ; 
fittings, 4 1,020; arc lamps, £267 ; electrical machinery, £998 ; batteries, £46 ; carbone, £466; telegraph and telephone apparatus, £101. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


83 4,155 582 | 573 


2,025 | 10,778 


363 


Various countries, mainly as above... 1,691 


1,272 | 34 


TOTAL EXPORTS: £417,769 TorAL RE-EXPORTS : £10,778 TOTAL ĪMPORTS : £223,801 


Nore.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third column contains many amounts relating to „goods otherwise unclassified, the latter, doubtlees, consisting of similar 
materials to those appearing in adjacent columns Imports are credited to the country whence consigned, which is not necessarily 


the country of origin. 
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THE WEAVERHAM AND DISTRICT 


ELECTRICITY SUPPLY. 


THE scattered and thinly populated rural district in Mid- 
Cheshire served by the Weaverham and District Blectricity 
Supply Co. is a feature of particular interest in connection 
with this undertaking. As far back as the year 1874 the idea 
was conceived to form a local company to supply the Weaver- 
ham district with gas, and again in 1894 a movement was 


on foot to establish an electric supply company, but both 


these proposals were set aside owing to the heavy capital 
expenditure that would have been necessitated for maine. 

The present company was formed five years ago chiefly 
for supplying the districts of Weaverham, Acton and Acton 
Bridge, and the current was switched on for the first time 
in February, 1912, for 20 consumers, representing 600 
30-watt lamps. At the end of the same vear the consumers 
had been increased more than three-fold and the output 
multiplied by seven. 


- 


Several of the surrounding districts were constantly 


appealing to the company to extend their supply into their 
areas, and the directors, in view of the fact that the initial 
scheme had been a success, finally decided to extend the 
system and applied for statutory powers as regards Milton 


—— 


Low- TENSION OVERHEAD LINE, WITH B. OF T. GUARDS. 


Gorstage, Coddington, Sandiway, Oakmere and White 
Gate. The supply was first given over this new area on 
December 22nd, 1913, and some 30 consumers 
were connected to the mains. 

At the end of last year, 180 consumers were 
connected to the mains, representing 8,500 
30-watt lamps. 

The scattered nature of the area served, 
which will be seen by reference to the plan 
which we reproduce, involved special considera- 
tion in view of the difficulty of keeping down 
the capital outlay on mains, and at the same 
time meeting the requirements prescribed by 
the Board of Trade as to the variation of 
pressure. 

The original supply was on the three-wire 
direct-current system at 460/280 volts, con- 
sisting of some 54 miles of feeders and dis- 
tributors, run overhead with three exceptions 
where for local reasons the roads were crossed 
with lengths of underground cable. The direct 
current area of the supply is at present served 
from the generating station by a 1, 06, 
1 sq. in. feeder terminating at a pole type 
distribution box adjoining the Gate Inn, 
Weaverham, at which point it passes through 
double-pole switches aud fuses, and distributors 
are taken off for Weaverham, Acton and Milton 
townships. A second feeder is run from the 
generating station to supply the Weaverham R. fining Co.'s 
works at Acton Bridge. Provision is also nade for a 
third feeder to meet the foregoing network at Acton at a 
point called Wall Hill, 33 miles from the statien. 


unn “pul 


The Sandiway and Cuddington extension consists of 
nearly four miles of 7/16’s S. W. G. concentric paper- 
insulated lead-covered and armoured 3,000-volt main, laid 


NN wr 
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TRANSFORMER KIOSK AT SANDIWAY. 


direct in the ground from the generating station to a kiosk 
situated at the crossroads at Sandiway. On this route 
several large houses have taken current, reducing the 
voltage by means of transformers to their own particular 
needs. 

The kiosk consists of a substantial ornamental cast-iron 
pillar mounted on a concrete base, with the high-tension and 
low-tension apparatus kept quite separate. To meet the pre- 
sent demands, and as duplicates there are two 15-K. v. A. oil- 
cooled transformers stepping down from 3,000 volts to 
230 volts, and two high-tension main oil switches. Between 
the high-tension cables are bifurcating boxes with linke, by 
means of which either or both transformers can be con- 
nected up. The door on the high-tension side is interlocked 
with the main switch; so that it cannot be opened’ until the 
switch is in the off position, making the kiosk dead. 
The switch can also be worked by means of a long detach- 
able handle through a hole in the kiosk door closed by a 
shutter when not in use. 

A second high-tension oil switch is fixed in the H. . 


section for controlling a feeder which is at present tapped 


to supply two pole type transformers serving three large 
houses whose grounds are passed, but this feeder will 
eventually be extended into the low-tension distributor by 


mn 


— — . Si 7“ 


INTEBIOR OF GENERATING STATION AT WRAVEGRAM. 


means of step-down transformers at different points, in order 
to boost the voltage when the load increases and makes. this 
necessary. 

The low-tension section of the kiosk is provided with its 
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own door, and contains switches with porcelain handle fuses 
controlling the outgoing distributors, the ends of which are 
sealed in bifarcating boxes. 

Owing to the position of the kiosk it was considered 
advisable to cross the roads underground, and run some 
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WEAVESHAM AND DISTRICT EGECTRICITY SUPPLY AREA, 


| distance to terminal poles, which are provided with lightning 
arresters, and up which the armoured cables are taken to 
pole type bifurcating boxes, from which overhead bare copper 
conductors continue. 

The low-tension single-phase 230-volt bare copper dis- 
tribaters are carried on insulators mounted on swan-neck 
brackets, and a cross-arm with two insulators is fixed on 


Batresy Room, WEAVERHAM GENERATING STATION, 


each pole above the line insulators, with bare copper wires 
taken over each insulator and connected to the lower 
conductor by means of brass tee connectors, to form a“ V ” 
each side of the pole, the lower conductor being earthed at 


the generating station. By this means the upper conductor, 
should it break, cannot fail to come into contact with the 
lower earthed conductor, as required by the Board of 
Trade. 

The site selected for the generating station adjoins the 
River Weaver, and was presented to the company by Lord 
Barrymore, who owns considerable property in the district ; 
plenty of water is always available, and fuel can be brought 
by boat as desired. 

The plant in the original scheme consisted of two 
18-KW. DO. 460/500-volt generators, driven by two hori- 
zontal British Westinghouse gas engines fed from a Dowson 
and Mayson suction-gas plant. This plant is of such 
capacity, and the pipework so arranged that each producer 
is capable of serving either engine, or, if necessary, both 
engines can be run on either producer. 

Particular care was given to the switchboard ; all the 
machines are protected by double-pole enclosed fuses and 
automatic switches. On the left-hand side of the switch- 
board the conductor is arranged for the positive side of the 
system and the right-hand side for the negative. 

The switchgear is fool-proof ; in the case of the booster 
panels the switch is interlocking so that it is impossible for 

the booster armatures to be short-circuited whilst the 

fields are excited. 
HI) be battery panels are provided with instruments record- 
ing charge and discharge, and wattmeters recording units 
put in and taken out of the battery, the charge side of the 
meters reading slow and enabling the staff to put back the 
additional amount of energy required, based on the efficiency - 
guaranteed by the makers. 

The new plant installed consists of a 65-Kw. 460/500- 
volt direct-coupled Johnson & Phillips generator, driven by 
a vertical four-cylinder Hindley engine taking gas from 
a Salmon & Whitfield gas plant. The latter is designed 
to burn low-grade anthracite, and is capable of dealing with 

all three engines. An electrically-driven fan is provided to 
facilitate starting, and also the engines are started up by the 


MAIN SWITCHBOARD, WEAVERHAM GENERATING STATION. 


“ Leigh Osborn“ patent starting gear, the combined 
arrangement enabling either engine or gas plant to be started 
up under five minutes. 

Two 16-KwW. Johnson & Phillips motor alternators 
link up the A. C. and D.C. systems. The D.C. machines are 
{60/500-volt, compounded when running as generators to 
give a flit voltage curve, and owing to cyclic variations 
experienced in a gas-driven station, as motors to give a 
constant speed. The a.c. machines are single-phase for 
300 volts 50 periods, the fields being excited at 460 volts 
from the main switchboard. 

One 14-KW. three-machine booster operates with the 
storage batteries, or, if desired, in series with the three-wire 
feeders. 

The low-tension switchboard was extended by the addition 
of a 65-kKW. generator panel; two D.C. motor and two A. C. 
generator panels for the motor alternator; a transformer 
and synchronising panel for the primary sides of two 
15-K. V. A. step-up single-phase oil-immersed transformers, 
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arranged through D.P. switches and fuses so that either or 
both can be placed in work. The transformers step up 
from 300 to 8,000 volts, and from the high-tension sides 
leads are taken to a high-tension switchboard consisting 
of two steel cubicles built upon angle-iron framework, 
which contain two sets of isolating switches, two automatic 
oil switches, and two high-tension voltmeters. 

This board puts either one or both of the transformers 
into the H. T. line. 

All the cables are drawn through earthenware pipes, the 
H. T. cable terminating inside the cubicles; provision 
been made at either end of the H. T. board for another 
feeder and an A. C. generator panel. | 

Both the H. and L. T. switchboards and cables were also 
made by Messrs. Johnson & Phillips. 1 

The battery room contains two 500 amrere-hour batteries 
by the D.P. and Premier Battery Companies, and provision 
has been made in the containing boxes for the addition of 
more p' t s to increase the capacity to 700 ampere-honrs. 
All the leads are bare copper rods supported on porcelain 
insulators. 

The company’s charges for energy are on a very reason- 
able basis, being 6d. per unit for lighting ; 1}d. for heating 
and cooking ; and 2d. per unit for power up to 1,000 units 
per quarter, all in excess being charged at 1d. per unit. 
As an alternative, the consumer can be charged £4 per 
k. v. A. of maximum demand, plus 4d. per unit. 

To deal with smaller classes of consumers, the company 
supplies at a fixed charge of 38. 3d. per quarter per 30-watt 
lamp, or 400-watt iron, subject to the latter being used 
during non-lighting hours. Financially the company has 
been very successful; at the end of 1912, after only nine 
months’ working, a dividend of 5 per cent. was paid, after 
allowing 2 per cent. depreciation and wiping 20 per cent. of 
the preliminary expenses off. At the end of 1913 the same 
dividend was paid and depreciation allowed. 


The contractors for the scheme were Messrs. Johnson and 


Phillips, L'd., who carried out the work to the specification 
of Mr. A. J. Leigh, the company’s consulting engineer, the 
resident engineer being Mr. F. Foster. 


— 
* 


AN INVESTIGATION OF DIELECTRIC 
LOSSES WITH THE CATHODE-RAY TUBE.“ 


By JOHN P. MINTON. 


(Concluded from page 93) ö 


The dielectric loss, power factor, and current have been 
determined for a number of different insulating materials and 
have been plotted against the applied voltage, the tempera- 
ture, and per cent. absorbed moisture in the case of paper. 

All the tests embodied in this paper have been made at 60 
cycles with a generator which produces very nearly a sine 
wave. The tests were made in good transformer oil to avoid 
corona, and the brass test terminals were either 20 cm. or 25.4 
cm. in diameter and 0.5 cm. thick. They were square-edged 
and arranged eo that they could be clamped into position after 
good contact was obtained. 

A large number of tests have been made on various kinds 
of varnished cloths. The different test samples were about 

cm. square, and were built up of separate sheets of the 
same size to the required thickness. In figs. 7 to 10 are 
illustrated some of the results. For sample No. 1, it is seen 
that the losses at 138 deg. Cent. are forty-five times as great 
as they are at 25 deg. Cent., and for sample No. 2 the ratio is 
twenty-five to one. All the curves are consistent in showing 
that No. 1, No. 3, and No. 2 represent the order in which 
the samples should be placed, as far as their insulating value 
is concerned. 

It will be interesting to compare these results on varnished 
cloths with those on some others. In one instance, with 
another varnished cloth at about 200 volts per mil and 100 
deg. Cent. the watts per cu. cm. were about 4.0, the per cent. 
power factor 98, and the milliamperes per sq. cm, about 0.050. 
Comparing these values with those given in figs. 7 to 10, one 
will note the following points: watts per cu. cm. at 200 volts 
per mil and 100 deg. Cent. are about twenty-three times as 
great for the above cloth as they are for sample No. 1; the 
current value is about five times as great and the power factor 
about four and a half times as great for the former cloth as 
for the latter. OS the other hand, another sample of var- 
nished cloth has yielded a power factor at 100 deg. Cent. of 
about 13.5 per cent. compared with about 20 per cent. as 


* Abstract of paper read before the AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS, Jaly 2nd, 1915. 


shown in fig. 9. These numbers show in a striking manner 
the Ae likely to be found in various kinds of varnished 
cloths, and they also show that tests of dielectric losses yield 
most valuable results. When a loss of 4.0 watts per cu. cm. 
is observed in a piece of insulation whose volume is about 
250 cu. cm., it means that about a kilowatt is producing heat 
in it. Under such severe conditions a piece of insulation will 
always be punctured within a few minutes. . 
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Fic. 7.—Dielectric Loss and Fic. 8.— Dielectric Loss and 
Volts per mil at 100” C. Temperature at 200 v. per mil. 
{TWELVE-MIL BLACK VARNISHED CLOTHS ; TOTAL THICKNESS : 
1, 0°1214 in.; 2, 0 1245 i2. ; 3, 0°1093 in. 


p 


DIELECTRIC LOSe—wATTS PER CMÌ, 


OIELECTRIC LOSS—waTTe FER cm. 


2 


VOLTO PER MiL 


Samples of pressboard were cut, 30 cm. square, from regular 
3/32-in. Bock and after drying were impregnated with ood 
transformer oil. Each of the test pieces consisted of one sheet 
of oil-treated pressboardegf the dimensions given above. Figs. 
1} to 13 show a set o 


curves taken on pressboard sample 
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Frias. 9 and 10.— Power Factor Fic. 11.—Dielectric Los3 an 
ished Clothe. Volts p2r mil: Oil-treated 

N Pressboard 0°193 in. thick. 
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Results on two other samples of oil-treated pressboard, of 
the same kind as sample No. 1, show that a peculiar pheno- 
menon occurs as the applied voltage is increased. One 18 
surprised to observe large variations in the losses, pore 
factors, and current values for the same insulations "n er 
the same voltage and temperature conditions.. The exp 1 85 
tion of these variations is found in tbe quantity of .absor' 
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Fig, 12.—Dielectric Loss and FIG. 13 —Power Factor and 

Temperature. Volts per mil. 
OIU-TREATED PRESSBOAED. 


isture the samples contained. In order to determine how 
ee power ductors. and current for oil-treated pressbosy : 
are affected by the quantity of absorbed moisture, a auma 
of samples of the same kind of pressboard as tested above 
eee 14 and 15 will be found results taken at 200 N 
mil and at three different temperatures on several shee dich 
pressboard containing different percentages of moisture, W 155 
show the enormous influence absorbed moisture has oR of 
losses and power factors for porous insulation capable 
absorbing mojsture. 


. 
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The results are expressed in the form of empirical equations 
connecting the various quantities. The equations reveal the 
fact that the nature of the incre conductivity is the same 
for both temperature and moisture. This lends strength to 
the belief that moisture may be responsible for a large part 
of the phenomena observed. This is also further strengthened 
by the fact that the currents, power factors, and losses, in- 
crease many fold in the neighbourhood of 100 deg. Cent. and 

ially above this temperature. This temperature is a 


critical point for water at atmospheric pressure, but it would 
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Fics. 14 AND I. 


Effect of Moisture on Dielectric Loss and Power Factor of 
Oil-treated Pressboard. 


require over 100 deg. Cent. to boil water in extremely small 
capillary tubes such as exist in porous insulation. If the 
moisture is entrapped in an insulation that is only slightly 
porous, then it could not be eliminated by evaporation 80 
easily. Consequently, when the temperature of the insulation 
is, say, 125 deg. Cent. the moisture may show decided increases 
in conductivity that do not show up below 100 deg. Cent. 
Since most of the losses are due to the absorbed moisture it 
is reasonable to believe that they are to a great extent in the 
moisture itself rather than in the insulation. This means that 
the temperature-rise occurs in the former before it does in the 
latter. Not more than 12 cu. cm. of moisture existed in any 
of the test samples considered in this paper, and for this 
reason the losses could apparently produce marked changes in 
the insulation. As a matter of fact, probably little change 
took place in the material itself, and almost the whole change 
probably. was due to the increased conductivity of: the mois- 
ture on account of the heating effects within it. It is advis- 
able, therefore, to look carefully into the nature of the foreign 
material an insulation contains, whether this material be 
moisture or other harmful substances. The equations show 
that the weakening effects increase as the th or 6th power 
of the temperature and moisture. So that, if the moisture 
13 present to only a few per cent., these effects me exces- 
sive and the increase of temperature magnifies them still more. 
A3 a whole, the results point to a conductivity of an electro- 
lytic nature. 

Both the current and voltage can be measured to within 
one or two per cent., but the largest error is introduced by 
the measurement of the minor axes of the ellipses on the 
paoi hic plates. For low power factors, as shown in the 
l ustration in fig. 6, each point for dielectric loss may be 
in error by 5.5 per cent. One, two, and five per cent. are 
used respectively for the errors due to voltage, current, and 
power factor measurements. When points for a curve are 
taken it is probably true that a point taken off an average 
curve will not be in error by more than about 2.5 per cent. 
Certainly, with the larger power factors this precision can be 
obtained. with the cyclograph. An accuracy equivalent to this 
is quite satisfactory for the kind of work to which this appa- 
ratus is adapted. 

Tbe following conclusions are arrived at as a result of this 
investigation on dielectric losses: — 

1. The su ul application of the cyclograph in deter- 
mining dielectric losses in insulations is amply demonstrated 
by the results given in this paper. 

2. For good insulation the current should vary directly as 
the applied voltage. If the current increases more rapidly 
than this, it will show weakening properties. 

3. The dielectric losses vary over wide limits depending on 
the condition of the tests and the nature of the insulations. 
loeses show clearly the electrical value of an insulation. 

4. The results given in the paper show that the power factor 
of insulation may vary from about 2 to 99 per cent. The 
nature of the insulation and the condition of the tests deter- 
mine its value. 

5. It is shown that the watts do not vary as the square of 
the voltage, but may vary from the 1.32 to the 2.52 power of 
the voltage. 

6. The weakening effects in insulation, as shown by the 
dielectric losses. Pon factors, and currents, may increase as 
rapidly as the 5th or 6th power of the temperature. 

7. weakening effects in pressboard, and very likely 
other water -absorbent insulations, may also increase as rapidly 
as the 5th or 6th power of the per cent. absorbed moisture. 
When the free moisture is above 3 per cent. the weakening 
effecta due to ite presence are quite pronounced. : 

8. Empirical equations are derived that will express the 
dielectric , currents, and power factors, as functions of 
te voltage, temperature, and absorbed moisture. 


NEW ZEALAND’S WATER-POWER. 


IN a recent issue of the Engineering Magazine, Mr. W. 
WILson deals in an interesting manner with the various hydro- 
electric projects in the Dominion. 

Both islands are mountainous in character and contain 
numerous lakes, cataracte, and waterfalls, and it has been 
estimated that at least 4,000,000 H.P. awaits development. 

The Government controls the water powers, but, while 

developing certain large schemes itself, permits private con- 
cerns also to utilise water powers subject to an annual 
payment for the privilege. 
About thirteen years ago a private company applied for 
rights to use the Waipori Falls, some 30 miles from the City 
cf Dunedin. This request was granted without any payment, 
and not long afterwards the City Corporation purchased from 
the company the water-rights, which had been acquired for 
nothing. As a result, the Government decided in future to 
retain and develop all water powers, and announced, after 
some delay, their intention of expending £2,000,000 upon 
eight schemes distributed through the Dominion, at the fol- 
lowing places :— - 


H.P. Cost. 
1. Wairua Falls, North Auckland 3,000 £100,000 
2. River Kaituna, South Auckland 10,000 320, 000 
3. Makuri, North Wellington 6,000 200, 000 
4. River Hutt, South Wellington 10,000 300, 000 
5. Lake Coleridge, Canterbury 10,000 270, 000 
6. Kumara, Westland ae 3,000 75,000 
7. Teviot, Otago a 10,000 300, 000 
8. Lake Hauroto, Southland 10,000 350, 000 


It was proposed to make an immediate start with locations 
Nos. 1, 4, and 5 at once, but eventually it was decided to com- 
plete No. 5 as soon as possible, and to use the experience so 
gained in carrying out the others. At the end of nearly four 
years, ne pant mentioned is now in operation, but in the 
meantime the Government, which had held office continuously 
for 21 years, was replaced by one whose announced intention 
was to afford much greater facilities for the use of water- 
power. At once, a private company purchased, for £150 per 
annum, the rights to the Wairua Falls, No. 1, and their 
station is fast approaching completion. Other enterprise has 
taken place on smaller schemes, and is foreshadowed on a 
larger scale in the near future, though the rapid improvement 
in the lignite gas-producer has assisted the institution of small 
wal power-houses at the expense of the hydraulic central 
station. 

Dealing with the individual plants, that at Lake Coleridge 
was selected by the Government as their initial enterprise 
partly because of the demand for electricity by the citizens 
of Christchurch, who had been vainly endeavouring for years 
to secure water-rights for themselves, and partly because of 
the outstanding advantages of the scheme itself.” 

Christchurch is 70 miles distant, and three-phase transmis- 
sion was decided on, at 66,000 volts—ten times the dynamo 
pressure. Entirely duplicate lines have been constructed, 
pursuing different routes. Aluminium cables carry the cur- 
rent, suppo on porcelain pin-type insulators attached to 
ironbark poles at six-chain intervals. 

The power-house was designed to contain six 1, 500-E. p. 
Francis turbines, of which three by Escher-Wyss are already 
working, in conjunction with Bruce Peebles alternators. It is 
now probable, however, that the new units will be double the 
intended capacity. Six single-phase General Electric (U.S.A.) 
water-cooled transformers are used at each end of the line, 
and protection from lightning is afforded by aluminium elec- 
trolytic arresters made by the same firm. All are housed in 
a flat-roofed ferro-concrete power station, the construction of 
which cost 84d. per cubic foot. 

The current from this installation is to operate the first 
electric railway in New Zealand, that from Christchurch to 
15 1 which passes through a tunnel nearly two miles in 
ength. 

The Wairua Falls scheme is situated on a lowland river with 
no natural storage. It is being undertaken by the Dominion 
Portland Cement Co., whose new mill is under construction 
on the shores of Whangarei Harbour, sixteen miles distant; 
but electricity is also to be provided for the town of Whan- 
garei, five miles further on. The Falls themselves are 48 ft. 
high, but they are followed by a series of cataracts which 
more than treble the head. A low dam 8} ft. in height is 
being constructed acros3 the river immediately above the 
Falls, which will impound sufficient water to keep the plant 
working for three weeks without any assistance from the river. 

From the dam a race, 1$ miles long, will secure a head 
of 140 ft., and two Boving turbines are being installed in a 
ferro-concrete power-house to give 1,350 m.P. each. It is in- 
tended to duplicate this plant in the near future. The 
General Electric Co. (U.S.A.) have furnished practically all 
the electrical machinery. As in the previous scheme, alumi- 
nium cables are employed. The delivery of current was to 
begin in the middle of 1915, and the cost of the work is 
estimated at £50,000. 

At the power plant of the Waihi Gold Mining Com- 
pany at the Hora Hora Rapids on the Waikato River, 


126 


THE ELECTRICAL REVIEW. 


Vol. 77. No. 1,965, JULY 23, 1915. 


by cutting a straight canal, 100 ft. wide at the bottom, to 
short-circuit the rapids, and projecting an inexpensive crib- 
work dam into the river, a remarkably simple scheme for 
generating 9,000 Kw. has been brought about. Six quadruple 
sets of Boving turbines drowned in forebays external to the 
„ drive the Siemens three-phase alternators 
within. 

A distance of about 50 miles separates Hora Hora from 
Waihi, and the transmission voltage is 50,000 stepped up from 
5,000 by single-phase transformers in a separate sub-station. 
A single transmission line only has been erected on latticed- 
steel towers with copper conductors. Current ig provided to 
any towns in the vicinity that desire it. In this case, the 
water-rights cost the company £1,200 per annum. 

Other power production 1s probable before many years upon 
the Waikato. At Hora Hora, the capacity of the present 

lant can be increased by at least 60 per cent. Nearer the 
ake are the Huka Falls capable of giving 38,000 H. p., and the 
Arateatea Rapids with a capacity of near 60,000 H. P. 

Scheme No. 2 of the Government list possesses advantages 
of constancy equal to those of the Coleridge and Hora Hora 
plants; the Kaituna River will provide about 40,000 H. p. for 
development. This project is marked down for the supply of 
Auckland, but the transmission distance of 150 miles is delay- 
ing its achievement. Meanwhile, Auckland is equipped with 
@ growing steam station, and other towns are also acquiring 
their own installations. At present there is in the Kaituna 
Gorge a small 250-KW. plant which makes use of a short 
cataract known as the Okere Falls. The system is three- 
phase, at 6,000 volts and 50 cycles, which frequency is the 
standard in New Zealand. A wooden pole line runs to 
Rotorua, eleven miles away. 

The Waipori Falls etation is interesting as being the first 
large hydro-electric enterprise in the Dominion, and an ex- 
ample of the mountain cataract type of scheme. The power 
house contains six 1, 000-Kw. units, each consisting of a General 
Electric (U. S.A.) generator driven by two Pelton wheels with 
Lombard governors and ee nozzles. 

About 29 miles separate the Falls from the sub-station just 
outside Dunedin, and three-phase current is generated at 2,400 
volts, and transformed to 34,700 volts for transmission. Dry 
seasons have caused constrictions in the output, and lately a 
Diesel stand-by station has been erected, which has largely 
corrected these faults. Storage, too, has been effected at 
three places above the Falls, with good results. 

A small installation utilising Pelton wheels operates the 
pumping and other machinery of the Ross Goldfields, in West- 
and, where the chief requirement was the unwatering of 
abandoned workings. There was available an electric supply 
of 700 Kw. obtained from Lake Kanieri, 23 miles away. This 
body of water covers twelve square miles, almost equal to 
that of Lake Coleridge but situated in a region where the 
aana rainfall is 120 in., about three times that at the latter 
place. 

The generators give three-phase current at 2.300 volts, and 
single-phase transformers raise the voltage to 24,000 for trans- 
mission. In addition to the mine load it is intended to supply 
the towns of Ross and Hokitika, the capital of Westland, and 
the surrounding districts from this plant. 

Railway electrification in the partially completed Otira 


Tunnel and its approaches in the mountain range separating 


Canterbury from Westland will make a demand for energy 
that is already under the consideration of the Public Works 
Department. While it is quite feasible to bring current from 
Lake Coleridge, roughly fifty miles distant, there are many 
local falls that may easily serve the purpose. Two of these 
are at present providing power for drilling the big tunnel on 
opposite sides of the Pass. Each contains two 290-Kw. sets 
working at a head of 700 ft. Both plants suffer from occa- 
sional shortage, chiefly in winter, when the sources partially 
freeze. A steam plant of about 150 Kw. is employed at the 
western end, where most work is done, to assist the water- 
wheels during times of scarcity. At Te Aroha, in the North 
Island, there is a municipal power station where a reservoir 
y above the Pelton wheels equalises the supply to some 
extent, 

In addition to public schemes there are a number of private 
ones which have for their object the supply of single enter- 
prises. New Zealand farmers are recognising more and more 
the great advantages of electricity not only for lighting, but 
also for shearing, milking, pumping, chaff-cutting, and the 
host of operations on a farm performed nowadays by 
machinery. Such plants, driven by hydro-clectric current, 
are established at Kaiwarra, Glenmark, Hawarden, and 
Temuka, in Canterbury, and in other parts of the Dominion. 

far, electric ploughing has not yet made its appearance, 
but this should not be long delayed. ä 

Future opportunities for power development occur over 
almost the whole country. Practically every one of the 
numerous lakes is a potential power site of the most satis- 
factory order, and in spite of the war, activity in exploitation 
should continue. In one of the big schemes now under con- 
struction it was found that the electric machinery, though 
nominally British, was of German manufacture and could not 
he delivered. However, the deficiency was at once made good 
by an American firm and the opening will not be delayed by 
the change. Fora long time New Zealand will be dependent 
upon imported machinery, the local manufacturers being at 


present restricted to the smaller apparatus, such as low-power 
transformers. 


SUBMARINE PHOTOGRAPHY BY AID OF 
QUARTZ LAMPS.” 
\ 


In these days of daring exploits of arms, where the engines 
of destruction that operate under water are the cause of 80 
much comment, it is pleasing to turn to an equally remark- 
able but humane and constructive development of science. 
An achievement that seems destined to play an important part 
in marine affairs is that of submarine photography, or the 
taking under water of pictures, both stationary and moving. 
The actual taking of the photographs is not so difficult, the 
main requisite being to get beneath the water, to remain 
there in comfort, and be able to perform the work. l 
This work is made possible by an invention of Charles Wil- 
liamson and his two sons, of Norfolk, Va., which consists of 
a collapsible accordion-like submarine tube of waterproof 
canvas and rubber, three feet in diameter, braced at regular 
intervals by iron rings. This construction permits the pas- 
sage of a person down the tube, and its flexibility permite it 
to be dragged along by a vessel. The top of the tube remains 
open at the deck; the lower end extends down into the water 
and expands into a chamber about five feet in diameter, one 
side of which is provided with a glass observation window 
through which the pictures are taken. The space in the 
chamber is sufficient to accommodate two men, one to operate 
the camera and the other to control the movement of the 
tube, which is effected by chains operated from the deck of 
the boat. Fresh air is provided by a simple ventilating device, 
enabling the operators to work in comfort. The general 
arrangement is shown in the figure. Iniorder to accomplish sub- 
marine photography, however, it was necessary to secure some 
efficient means of artificial illumination which could be easily 
handled, would furnish the desired light, and not be prohibi- 
tive in cost. After trying other types with varying success, 


ARRANGEMENT FOR OBTAINING SUBMARINE PHOTOGRAPHS. 


the Cooper Hewitt mercury-vapour quartz lamp was adapted. 
A battery of nine of these lamps, each of 2,400 C. p., was 
installed. The essential parts of the lamp are the quartz 
burner and the auxiliary. The former comprises the light- 
giving tube, its support and enamelled reflector, while the 
latter consists of the necessary tilting mechanism and coils 
for starting and maintaining the mercury arc. 

In ordinary commercial use, the burner is suspended from 
the lower part of the auxiliary, and enclosed in a glass globe, 
but for submarine work, the auxiliary is kept on board the 
boat, and the burner with its reflector holder is mounted in 
a casing that is placed in a frame and lowered into the water. 
The method of installation is shown above. 

Highly instructive and interesting photographs and movin 
pictures have been taken through the water by the method 
described for a distance of 100 ft., thus marking an epoch in 
photography and surprising even the most ardent advocates 
of the scheme. 


— —— 


Electric Motor-car Running Costs.—With the object 
of ascertaining approximately the average cost of running electric 
motor-cars of the pleasure type, the Electrio Vehicle Association 
of America recently sent out a circular letter to owners scattered 
over all parts of the United States. Over 100 replies were received, 
an analysis of which showed that where the vehiole is privately 
garaged, the average cost for battery charging energy is 238. 10d. 
per month. The cost of washing, polishing, storage and battery 
charging in public garages varies from £3 to £8 per month; the 
average monthly distance travelled was found to be 300 miles, 
while the average battery life worked out at 2} years. Tire costs 
average 1 Is. 7d. per month, the length of servica secured from the 
tires extending from 15 to 48 months. 
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„ WAR ITEMS. 


Exports to Allied Countries. — The Board of Trade desire 
to inform merchants, manufacturers, and shippers that 
applications for permission to export to allied countries goods 
of which the export is prohibited by proclamation will re- 
ceive special consideration if it can be clearly shown that the 
goods are destined for the use, directly or indirectly, of the 
Allied Government concerned or its military or naval forces. 
Such applications must be made to the Secretary, Commis- 
sion Internationale de Ravitaillement, India House, Kings- 
way, W. C. The Commission will not recognise as evidence 
of the official destination of the goods documents issued by 
provincial military or naval officers, other local authorities, 
or Government contractors in the country to which the goods 
are to be exported unless such documents are formally ap- 
proved in writing by the competent Department of the 
Government concerned. British manufacturers, merchants, 
and shippers are, accordingly, warned that before entering 
into any contracts for the supply of goods stated to be for 
the use of the Government 91 allied country they should 
first instruct their clients in that country either to furnish 
them with written evidence that the proposed contract has 
the approval of the Ministry of War, Ministry of Marine, or 
other partment concerned, or to have a n&tification of 
its approval transmitted by such Department to its repre- 
sentative on the Commission Internationale de Ravitaille- 
ment. Any firms accepting contracts without following the 
above procedure will do so at their own risk, and with full 
knowledge that permission to export the goods which they 
have contracted to supply may be refused. Applications for 
permission to export goods which are ordered by firms or 
individuals in an allied country for purely industrial pur- 
poses, and which are not destined for the use of an allied 
Government or its military or naval forces, should be made 
in the ordinary manner to the Secretary, War Trade De- 
partment, 4, Central Buildings, Westminster, S.W. i 

The Views of a German Electrical Manufacturer.—Accord- 
ing to the Morning Post, Dr. Wilhelm von Siemens, head 
of the great German electrical company that bears his name, 
has written, in the Journal of the Association of German 
Engineers, his views concerning the possibilities of sub- 
marine warfare. He declares that German engineering 
science must devote itself with supreme energy to the task 
indicated by the success achieved by the submarine boats 
in order to furnish the requisite counterpoise to the weight 
of the 12inch guns and of their successors. He urges the 
necessity of losing no time in devoting work, pains, and 
money to the accomplishment of an aim that may at present 
be somewhat problematic, and in exhausting all possibilities 
and points of departure. It is an abnormality, he declares 
further, that a nation with a small number of its men under 
arms can occupy a commanding position in the world solely 
by the creation of a surpassing technical implement, whereas 
the real worth of a nation must depend on its size, on the 
nature and character of its men, of its culture, and of its 
capabilities. Dr. von Siemens concludes as follows: What 
has been achieved by means of our submarine boats is a 
tangible beginning which we shall bring to perfection. The 
power that we shall then obtain to exclude England from 
the trade routes leading to the centre of the English world- 
power we shall hold in our hands as a pledge, until the free- 


dom of the seas and of the trade routes has been wrested: 


from the English, not only for us but for the whole world.“ 

The French Thomson-Houston Co.—The report for 1914 
of the Compagnie Francaise Thomson-Houston, which was 
formerly in close relations with the Berlin A. E. G., details 
the arrangements which existed between the two companies, 
by way of reply to the attacks made upon the French com- 
pany on account of the connection in question. Concerning 
the future development of the undertaking, the report re- 
marks that co-operation between the French and the Ger- 
mans appeared to be out of the question, but a solution of 
the complicated conditions would probably be simplified by 
the victory of the French arms. In the meantime, the 
French A.E.G. company had been dissolved. The gross 
profits of the French Thomson-Houston Co. amounts to 
£302,000, and the net profits, after meeting general expenses 
and interest on loans, to £181,000, as compared with 
£213,000 in 1913. The sum of £61,000 has been applied to 
depreciation, and the balance of £120,000 permits of the 
payment of a dividend of 5 per cent. on the ordinary share 
Capital of £2,400,000. . 

The Berlin A.E.G.—According to a statement issued after 
a meeting of the board of directors on July 8th, the invoiced 
turnover from Berlin down to the end of April, plus the 
orders on hand—that is to say, for a period of ten months— 
amounted to the same figure as in the corresponding term 
in the preceding year, despite the absence of business with 
enemy countries. The credit held at the bankers at the 
end of the financial year, on June 30th, is reported to have 
totalled £4,150,000, exclusive of the £1,800,000 advanced to 
the A. E. G. High-Speed Railway Co., and the sum of 
£125,000 lent to the Berlin Electricity Works Co., whilst 
£500,000 has been invested in German and Austrian war 
laans. An order for a complete power station, with an 
initial equipment of 100,000 R. P., has been received from 
the Electro Works Co., which is to supply power in con- 
nection with a great scheme for the fixation of atmospheric 


nitrogen. The number of the company's employés called up 
for service has been 20,500, and the voluntary grants made 
by the company to their dependents have been about 
£250,000 down to the end of June. : 

Pro-German Agents Abroad.—The Board of Trade calls 
the attention of British firms who contemplate the appoint- 
ment of new agents in foreign countries to the desirability of 
their satisfying themselves that the persons they propose to 
select are not unfriendly to Great Britain or her Allies. 
Where the individuals selected are not personally known to 
those with whom the appointment rests, the advice of His 
Majesty's Consular officers can always be secured in such 
55 by British subjects who apply to them.— Financial 

imes.” l 

Catalogues Wanted.—Lieutenant W. H. Marshall, R.E., 
M. I. E. E., M. I. Mech. E., would be glad to have the latest 
catalogues and price lists of cables, joint boxes, feeder pillars, 
dynamos, motors, switchgear, fittings for internal electric 
Wiring, incandescent lamps, transformers, etc., sent to him 
at the Royal Engineer Office, Weymouth. 

The. War Loan.—In addition to the £17,000 already held 
by them in tHe original War Loan, the Armorduct Man- 
facturing Co., Ltd., have applied for a further £7,000 in the 
new Loan. 

The St. Pancras B.C. has invested £10,000 of the elec- 
tricity reserve fund in the new War Loan. 

The County Co.’s Roll of Honour.—One of the most 
impressive rolls of honour that has yet reached us from 
electrical undertakings is that of the County of London 
Electric Supply Co., Ltd., and its associated companies. It 
gives the name, rank and regiment of 226 men who have 
answered their country’s call in defence of a ‘scrap of 
paper., Three out of the number have been killed and 
four wounded. va 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS.. 


AMENDMENTS. 


SOUTH AFRICA.—The following regulations have been 
laid down by the Government :— l 

Exportation of the following goods is prohibited except 
with the permission of the Minister of Defence: Minin 
cables; mines and parts thereof; searchlights; naval an 
military stores of every description; shipbuilding materials; 
signalling lamps; submarine and other signalling apparatus. 

Exportation of the following goods is prohibited, except 
with the permission of Collectors of Customs, to destinations 
in the British Empire and countries of Allies and Neutrals: 
Asbestos; copper and zinc in ingots of approved brands (affect- 
ing re-exports only); india-rubber sheet, vulcanised; mica 
(including mica splittings) and micanite. 

Exportation of the following goods is prohibited to all 
destinations other than the United Kingdom, British posses- 
sions and protectorates: Aluminium, aluminium alloys, etc. ; 
copper unwrought and part wrought, all kinds; ferro-alloys; 
graphite; lead, pig, sheet, or pipe; tungsten, molybdenum, 
vanadium, nickel, selenium, cobalt, and manganese; rubber 


goods. . . 

Exportation of the following goods is prohibited to all 
foreign ports in Europe, and on the Mediterranean and Black 
Sea, other than those of France, Russia (except Baltic ports), 
Belgium, Spain, and Portugal: Magnetic iron ore; copper 
ore, hematite iron ore, iron ore, hematite pig iron, iron 
pyrites; railway material, both fixed and rolling stock; 
materials for telegraphs, wireless telegraphs, and telephones; 
galvanised wire; steel wire. 

NORWAY.—The Norwegian Government has prohibited the 
exportation of the following goods: Antimony, unwrought, 
crude, and scrap; graphite, unwrought or crude, except 
graphite produced in Norway and accompanied by a certifi- 
cate of origin; graphite for use in foundries, including 
crucibles; molybdenum, unwrought or crude; scheelite, wol- 
framite, and molybdenite, except that produced in Norway 
and accompanied by a certificate of origin; vanadium and 
tungsten, unwrought or crude. 

FRANCE.— The Board of Trade are in receipt, through the 
Foreign Office, of copy of French Ministerial Decree, dated 


April 28th, which abrogates the provisions of the Decree of 


February 12th in virtue of which lead ore was allowed to be 
exported from France, without special authorisation, when 
consigned to the United Kingdom, the British Dominions, 
Colonies and Protectorates, Belgium, Japan, Montenegro, 
Russia, Serbia, and the United States of America. 

H.M. Ambassador at Paris, in forwarding this Decree, 
states that he has been informed by the French Ministry for 
Foreign Affairs that applications for special permission to 
export consignments of lead ore to the United Kingdom will 
be favourably considered. 

SPAIN.—The Spanish Government has prohibited the 
exportation of the following goods: Aluminium and alloys 
thereof, antiinony and alloys thereof, bauxite or aluminium 
ore, tin and alloys thereof, zinc and allovs thereof in cakes, 
nickel and alloys thereof, rubber and mixtures thereof, wholly 
or partly manufactured; anhydrous or hydrated alumina, 
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chrome, molybdenum, manganese (metal), vanadium, ferro- 
chrome, ferro-molybdenum, ferro-nickel, ferro-tungsten, ferro- 
vanadium, and partly or wholly manufactured articles of 
copper or brass; tinplate. 


RoOUMANIA.— The Roumanian Government has prohibited 
the exportation of the following goods: Old iron; metal ores; 
! and tins; graphite; mercury; cords and cables of 
any kind. 


CANADA. — The following regulations regarding the prohibi- 
tion of exportation of certain goods have been issued by the 
Canadian Government :— 

Mica and micanite to all destinations other than the United 
Kingdom, British possessions and protectorates, France, 
Russia (except Baltic ports), Japan, United States (when for 
‘consumption in United States only or shipped to specified 
consignees in United Kingdom via United States, or exported 
via United States under licence or dispensation from Canada). 

To all destinations abroad other than the United Kingdom, 
British possessions and protectorates: Carbons suitable for 
eearchlights; certain chemicals; ferro-alloys; aphite, in- 
cluding foundry, plumbago. Metals and ores, the following, 
namely :—Alumina and salts of alumina; aluminium and 
alloys of aluminium: antimony and alloys of antimony; 
bauxite; chrome ore; cobalt; copper, unwrought and wrought; 
lead, ore, pig, sheet, or pipe (including solder containing 
lead); se SN and manganese ore; mercury; molybdenum 
and molybdenite; scheelite; selenium; tin and tin ore; tung- 
sten; vanadium; wolframite; zinc and zinc ore, and sheets; 
mines and parts thereof; rubber; searchlights; signalling 
apparatus; telephone sets and parts thereof; galvanised wire 
and steel wire. 

To all foreign ports in Europe and on the Mediterranean 
and Black Seas other than those of France, Russia. (except 
Baltic ports, Belgium, Spain, and Portugal): Asbestos; 
rubber sheet, vulcanised; copper ore, iron ore, hematite pig- 
iron, iron pyrites, nickel and nickel ore; engine and boiler 
packings; railway material, both fixed and rolling stock; 
‘materials for telegraphs, wireless telegraphs, and telephones. 


NEW PATENTS APPLIED FOR, 1915. 


(NOT YET PUBLISHED). 


Compres expressly for this Journal by Messrs. W. P. Tnompson & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


9,783. SPaRkING-PLUGS FOR INTERNAL-COMBUSTION ENGINFS. Daimler-Motoren- 
‘Ges. July 5th. (Convention date, July 6th, 1914, Germany.) (Complete.) 

9,792. STARTING ARRANGEMENT FOR INTERNAL-COMBUSTION ENGINES IN WHICH 
an ELTCTaIo Startinc Motor is usto. Soc. Anon. r l'Eclairage Electrique 
dee Se July Sth. (Convention date, July 30ch, 1914, France.) (Com- 
plete. 

9,797. APPARATUS FOR OPENING AND CLOSING ELECTRICAL Circuits AT A 
CERTAIN TEMPERATURE. E. J. Sumner. July 6th. 

9,806. SWITCHES FOR CONTROLLING LIFT OR OTHER MOTORS. 
July 6th. (Complete.) 

9,808. APPARATUS FOR GRINDING THE PLUCS INTO THE SzaTS OF STEAM 
AND LIKE Cocks. Smith Bros. & Co., Ltd., and J. M. Dempsey. July 6th. 

9,809. SELF-REGULATING DyNAMO-ELECTRIC MACHINES. Boultbee Brooks and 
W. Holt. July 6th. (Complete.) 

9,812. Devices ror LOCATLIisiNxG Bopixs By tHe Arp or X-rays. F. F. Ren- 
wick. July 6th. 

9,828. Manuracrure or Exvectric HEATING ELRUE& TS. H. J. Dowsing & D. 
‘Huntley. July 6th. 

9,834. Exectric Mine Lampe. J. W. Rigby. July 6th. 

9,636. -ELecrric Motor Costrot Systems. British Thomson-Houston Co., 
Ltd. (General Electric Co., United States). July 6th. 

9,852. IMPULSE TRANSMITTERS FOR TELEPHONE SYSTEMS AND THE LIKE. Relay 
Automatic Telephone Co., Lid. (L. C. Bygrave). July 6th. i 

9,875. Exectrio Licitinc Means. R. S. Woods. July 7th. 

9,899. Exectricity Transrormers. J. Longman. July 7th. 

9,903. ELECTRICAL CONNECTIONS PARTICULARLY APPLICABLE TO THE SPARKING 
“PLUGS Of INTERNAL-COMBUSTION ENGINES. J. A. Kennedy-McGregor. July 7th. 

9,912. RECEPTION AND TRANSMISSION OF SOUND OR COMPRESSIONAL WAVES. 
S. G. Brown, July 7th. 

9,915. BRAKE FOR ẸELECTRICALLY-PROPELLED VEHICLES. Rt. Hon. H. L. 
Samuel, W. Slingo. H. C. Gunton, and C. H. Douglas. july 7th. (Divided 
application on 15,539/14, January 28th, 1915.) (Complete.) 

9.921. ELECTRICAL Transrormers. G. Harlow. July 7th. 

9,922. Rotary Motors. E. E. Hauer. July 7th. Complete.) 

9,934. SMALL or Pocket EHI Fras Lamps, F. O. Trautmann. July 
8th 

9,938. Nicut Gus-sicutino ELECTRIC Torcu. D. Goodman. July 8th. 

9,957. PREPARATION OF ELECTROLYTES FOR USE IN THE ELFCTROLYTIC DEPOSI- 
TION OF Mzrals. P. Marino. July 8th. (Addition to_28,953/12.) (Complete) 

9,960. Vapour Evectric Devices. British Thomson-Houston Co., Ltd. 
(General Electric Co., United States). July 8th. = 

9,964. ELrrcTRIC Joint. G. H. Scholes. July 8th. 

9.972. Srorace Ratreky ELEMENT AND METHOD OF MAKING THR SANE. J. 
Redding. July 8th. (Convention date, July 10th, 1914, United States.) 
(Complete.) 

9.981. Execrric Crock. F. O. Read. July 8th. 

9,982. APPARATUS FOR DETECTING, INDICATING, OR MEASURING VARIATIONS OR 
MoveMENTS IN Macnetic Firlos. G. J. Paulin. July 8th. 

9,993. ComBinrp Lockinc Devick AND SHADE Support rox ELECTRIC INCAN- 
DESCENT Lasers. W. C. Crockatt. july 9th. 

10,006. TELEPHONE AND OTHER DiArHRA CMS. B. A. Pilkington. 

10,026. Evectric Junction Box. G. H. Scholes. july 9th. 


10.050. ImMPULSE-SENDERS FOR SUBSCRIBER APPARATUS IN AUTOMATIC EXCHANGER 
Systems. Aktieselskabet Elektrisk Bureau. July 9th. (Convention date, 
July 14th, 1914. Norway.) (Complete.) 


J. A. Steven. 


July 9th. 


“LE MARECHAL. 


10,054. TererHong Locks. J. E. Lavalley. July 9th. (Complete.) 

10.059. VisraTING MAKE-AND-BREAK DEVICES FOR USB In ELECTRIC SIGNALLING. 
A C. Brown. july 10th. 

10,067. CLockwork TIME-SWITCHES AND THE LIKE. 
Horstmann Gear Co., Ltd. july 10th. 


E. H. Horstmann and 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Messrs. W. P. THompson & Co., 285, High Holborn, C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1913. 


24.029. Manufacture of incandescent electric lamps.“ 
October 23rd. 

24,450. Arrangement for the automatic protection of air-cooled electrics! 
machines against damage through ignition of the air filters.“ ALLGEMEINE 
ELEKTRICITATS GES. October 28th. 1 29th, 1913.) 


C. Gtavoirz. 


2914. ° 

3.020. Magnetic speed indicators.” W. Brexmann. 
(March 15th, 1913.) 

3.021. Eddy current speed indicators.“ W. BECKMANN. 
(April 14th, 1913.) 

6.866. Electrical treatment of ores.” F. W. Hicurigtp. March 18th. 

7.314. Trolley or collector wheels for electricity.“ H. McRgynotops. 
March 2ist. 

7.265. Regenerative braking of electric motors.” 
Boveri et Cis. March Brd. (March 22nd, 1913.) 

7,682. ‘* Incandescent electric lamps.“ British TuHomson-Houston Co. 
(Allgemeine Electricitats Ges.]. March 26th. 

7.684. Methods of synchronising rotary and cascade converters.” SinuENs- 
SCHUCKERTWERKS Ges. March 26th. (April 16th, 1913.) 

7,760. Memorandum boards for use in connection with telephones and the 
manufacture thereof.“ J. F. SessLer von Hagrzinagr. March 27th. 

7,761. Method and apparatus for the internal irradiation of the human 
body by means of rays emanating from a Röntgen-tube or other source.“ 
E. Pont. March 27th. (March 29th, 1913.) 

7.779. Commutators for dynamo electric machines. Sizmens Bros. 
Dynamo Works, Lro., C. P. Bramley, & T. A. Wispom. March 27th. 

7.868. Apparatus for diminishing the air friction in electric machines 
having flycheels.“  SIEMENS-SCHUCKERTWERKE GES. March 28th. (March 
29th, 1913.) 

8,147. Cooling device for the electrodes of vacuum tubes, particularly 
Röntgen tubes. R. Grisson. March 3lst. (October 14th, 1913.) 8 

8.258. Polyphase commutator clectric machines.“  SıBMANS-SCIHUCKERT- 
WERKE Ges. April Ist. (April 3rd, 1913.) 

8.353. Pocket electric lamps adapted to be used as target illuminating 
devices for pistols and the like.“ P. Scumior & C. Dosstaw. April 2nd. 
(April 28th, 1913.) ; 
8.367. Electrolytic apparatus. MASCHINENFABRIK SurTH Ges. April And. 
(September 3rd, 1913.) 

8.385. Rotary converters provided with boosters.” E. ROSENBERG. April 


February 5th 


February Sth. 


Axt. Ges. Brows, 


8,473. “ Automatic signalling devices for indicating faults or other abnorma! 
conditions of electric circuits.“ SiemMexs Bros. & Co., and W. H. Garineren. 
April 3rd. — 

12.361. Selenium cells especially adapted for use in connection with telc- 
graphy." J. S. Witners (K. C. Cox). May 19th. 

14,70. Means for controlling the heating effect of electric heating 
apparatus.“ A. F. Berry. June 16th. 

14.669. Electric candle lamps.“ C. DaukxY & G. Braptry. June 18th. 

14.800. Apparatus for and method of operating electric signs, devices, 
indications, and the like.“ L. Martin. June 19th. 

14.817. Electrical condensers.” British InsuLatep .& HeLssy Castes, LTD., 
E. A. Bayes, and H. Hicuam. Juae 20th. 

14.891. Receivers for use with electrical apparatus for transmitting and 
receiving signals.“ Sir A. T. Dawson & G. T. BucxHam. June 20th. 

14,984. Electric railway systems. Rr. Hon. C. E. H. Hosnovusg, W 
Slid O. H. C. Gunton, & C. H. Douctas June 23rd. 

15.194. Electric motor meters.“ BRTristt THomson-Houston Co. (General 
Electric Co.). June 24th. 

15.329. Metal-filament electric lamps.“ Siemens Bros. & Co., and W. H. 
June 26th. 

15,489. Electric lamps and their holders.“ F. Jones. June 27th. 
15.585. Dy namo- electric machinery.“ Hon. Sır C. A. Parsons. June 


“ Wire filaments for incandescent lamps, and other electric resist- 

ances.” W. II. Sapine. June 29th, 

“ Electric fuses.” A. F. Daum. july Ist. 

„Cooling arrangements for dynamo electric e e SIEMENS 
ognat 


16,590. 
July 10th. ( e appli- 


Bros. Dynamo Works, LTD., and E. O. Kirrrer. 
cation, 18,396/14.) 

16.680. Radiators containing liquid and heated by fuel, steam, or elec- 
tricity.” H. Frank. July 13th. 

18.870. Combined lampholder and contacts for electric portable lamps.“ 


S. Pearson. August 20th. 


19,054. “ Receiver for wireless systems.” A. J. Roparts. August 25th. 
(August 25th, 1913) 

20,552. Magneti: separators.” S. Bruck. 
1913. Additions to 11,898/11.) 

21.435. Electric incandescent lamps.” 
(General Electric Co.). October 23rd. 

21.955. Inter communication telephone systems.“ W. Buoce & Srerrixc 
Trirr OST & Exvectaic Co., LTD. November 3rd. 

22. 187. Electric measuring instruments for alternating currents.“ P. M. 
L'scoLN. November 13th. (November 29th, 1913.) 

22,691. “ Footsteps for telegraph and like poles, brackets for shelving, and 
other like brackets.” Butters, Lro., & B. Woop. November 18th. 

23.791. Electric ignition apparatus for internal-combustion engines.“ C. B. 
Berpon (Siemens & Halske Akt. Ges.). December th. 

23,868. “ Slot-keys or slot-closing devices for use in dynamo-electric 
machinery." C. B. Burpon (Siemens Schuckertwerke Ges.). December 10th. 


October 5th. (October 3rd, 


British THomson-Houston Co 


1915. 


1.453. Mercury globule electrical contact maker for releasing mine wind- 
ing signal indicators, actuating indicators of the stopping, starting. and reduc- 
tions of speed of machinery and the like.“ G. Saint, January 29th. 
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RUSSIA AND FOREIGN CAPITAL. 


IT is undoubtedly a fact that Russian industries and public 
services, in the form of railways, tramways and electric 
lighting works, would not have reached their present stage 
of development had it not been for the enormous invest- 
ments of foreign capital, which first began as far back as 
the forties of the past century. The country is con- 
sidered to be, perhaps even more so than the United 
States, & land of unlimited possibilities owing to the posses- 
sion of great natural resources, although the international 
impoverishment due to the war renders it probable, in the 
opinion of a German author, that on the conclusion of peace 
Russia will have to depend to a greater extent upon herself 
for fature progress, as the financial strength of the other 
nations now at war will only suffice for themselves when 
that period arrives. If this assumption should eventually 
prove to be correct—and it certainly possesses an element 
of probability—it will follow as a matter of course 
that the present movement for the nationalisation of 
industries in Russia will not assume the proportions which 
are hoped for, if not expected, and that that country will 
still have to rely upon other nations for a large quantity of 
machinery and plant in the future, in exchange for agricul- 
tural and other natural products. In the meantime, let us 
see what foreign capital has accomplished for Russia in the 
past. 

The foundation of modern industries in Russia is to be 
found in the iron and steel trades, the engineering trade, 
the coal industry, the petroleum industry, and the textile 
trades, all of which are the work of West European enter- 
prise. Belgian and French capital has taken a prominent 
part in the coal and iron and steel industries, and German 
investments have been made in the textile industry of Russian 
Poland, whilst the petroleum district of the Caucasus has 
been opened up by Swedish and British capital. The real 
centre of the coal mining and iron and steel industries is 
in the Donetz basin, whence the bulk of the output 
of iron and steel is derived. Indeed, if foreigners had 
not come forward with capital and enterprise, notably John 
Hughes, it is thought that the iron and steel trade there 
would probably to-day have remained in an undeveloped 
state. It is calculated too, that one half of the total pro- 
duction of coal in the region of the Donetz, and in the 
Dombrovo basin in Poland, which has been for some 
months past in enemy occupation, is raised by foreign 
undertakings. In the case of the petroleum industry the 
expansion has likewise been effected without the assistance 
of the Government, the progress made being attributed to 
the arrival of Robert Nobel, a Swede, in Baku in the year 
1874, and the formation by the Paris firm of Rothschild, 
of the Caspian-Black Sea Commercial and Industry Co. 

Apart from the great indebtedness of Russia to other 
countries by reason of the flotation of various foreign loans, 
the greater portion of the capital invested in the railway 
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system has been raised abroad. At one time the Germans 
realised considerable profits from railway construction, but 
that was in the early days of railway work. During the 
pa few years English capital has participated specially in 

ussian joint-stock companies, icularly in regard to oil 
undertakings, whilst the North Americans, who formerly 
ignored the development of Russia, have entered into com- 
petition to secure concessions for naval work, tramways and 
electric lighting works. The Germans, however, claim to 
be the oldest in the field among the joint-stock companies, 
and in regard to the manufacture of iron and steel goods, 
the working of gas and electric lighting stations, the con- 
struction of electrical machinery, and the production of 
chemicals. The chief creditor of Russia is France and 
the second is Germany, which, it is estimated, has “financial 
interests, including Russian Government securities, amount- 
ing to a minimum of £200,000,000 in the country. In 
recent years, however, the Teutonic participation has been 
more in the direction of investmentin Government financial 
transactions than in industrial undertakings of any kind. 

The future of Russia naturally depends to a great extent 
upon the successful conclusion of the war, when it is hoped 
to secure emancipation from German industry as far as 
possible. Onthe one hand, a new railway is projected from 
Petrograd and another city to the north of Russia, where 
the sea coast is free from ice all the year round, while 
on the other, a free passage through the Dardanelles is 
expected in the near future. In this way Russia should be 
able to find new or more extended markets for her products, 
and not be dependent, as was the case in 1912, upon Germany 
for the absorption of exports of the value of £75,000,000 
ont of total exports of £160,000,000. The exports from 
Germany to Russia, however, are stated to have amounted 
only to 74 per cent. of the total exports of the value 
of £125,000,000 in the same year, a percentage which 
represents £9,875,000, and which seems an incredibly small 
sum. At any rate, it may be definitely concluded that the 
sha of the further cultivation of British trade with 

ussia will be greatly improved on the conclusion of the 
war. Just as Russia is independent of Germany under 
existing circumstances, so, when the war is over, will the 
former endeavour to remain free from the latter as much as 
possible. That Teutonic competition will be resumed there 
can be no question, but it is doubtful whether the measure 
of financial support which it has received in the past will be 
also available in the future, owing to the financial exhaustion 
caused by the war. It is this breach that British firms, 
together with their Allies, should seek to fill, and provided 
that prices and general conditions are equal, their efforts 
should be crowned with success. The Anglo-Russian 
Chambers of Commerce in London and Petrograd, and the 
Anglo- Russian banking interests, should be able to render 
material assistance to British manufacturers in this direction, 
as the development of the British export trade would pro- 
bably be a matter of some difficulty without substantial aid 
from these institutions. 


à THE lead market has had a number of 

mente ups and downs daring the last few weeks, 

and still shows a tendency towards considerable uncertainty 
and irregularity. The period of active manipulative buying 
seems to have given place, however, to a more subdued 
atmosphere, and considering the weakness which has been 
geen in other directions, prices have not yielded nearly as 
much as might have been expected. There has been som 
speculative selling, impelled to a certain degree by the 
manifold difficulties put in the way of the export trade, 
while activities on account of home consumers have been of 
a decidedly restrained character. It is most unlikely, how- 
ever, that any insuperable obstacles will be placed in the 
way of merchants wishing to ship lead to our Allies in 
Russia or France, so that the actual interference with busi- 
ness may be more fanciful than real. The demand for 
Rassia continues, but it is not possible to trace a great deal 
of business as having been done for shipment from English 
ports, the majority of the orders being placed in Spain, 
while inquiries put forward in America have been rather 


barren of result because holders there are asking too much 
money. 

Whether American lead producers will be induced to 
moderate their terms remains to be seen, but certainly the 
United States metal markets generally seem to be suffering 
from a touch of what may be “the morning after.” The 
reckless speculation in copper and spelter has left a lot of 
stale “ bulls” across the Atlantic, and realisations sooner 
or later will have to become general. Consumers are cer- 
tainly not disposed to play into the hands of the gang of 
German-American stockbrokers and others who have been 
engaged in rushing up metal prices, and it is to be hoped 
that some strong line will be taken by the British autho- 
rities in connection with the battering down of all German 
influences in the Colonial sources of supply, such as Australia. 
The definite and firm stand taken by the Commonwealth 
authorities puts the Mother-Country hopelessly to shame in 
this respect, for our policy, so far, is merely one of shuffling 
and temporising. It is important to note that the Broken 
Hill | interests are firmly banded together now, and will 
brook no German interference. The extension of the smelt- 
ing works at Port Pirie is being pressed on with urgency, 
and about 3,700 tons of concentrates a week are now being 
produced, while further extensions are in hand, and it is 
hoped within the next few months to enable the lead 
smelters to treat 4,500 to 5,000 tons of concentrates a week. 

The American production has increased enormously 
during the last year or so, and output has not yet reached 
the greatest possible point. Under no circumstances at 
present obtaining, or at present in sight, can there be any 
shortage of lead in the United States, because not 
only is there an abundance of lead ore, but there is, also, a 
large surplus lead smelting capacity available, and if pro- 
duction is not stimulated by the prices now ruling, it is 
impossible to conceive what combination of circumstances 
can bring about enlarged output. It is interesting to note 
that prices of lead have begun to move up rather sharply 
in Germany, the natural inference being that that country 
is beginning to feel the pinch of the British blockade. 


THE furious controversy which raged 


Wireless around the question of the Imperial wire- 
he el less chain in 1912-18 is still fresh in the 


War. minds of our readers; it involved vast 
interests, both political and commercial, 


of which the inner workings were known only toa few. It 
is therefore exceedingly interesting to obtain a glimpse 
behind the scenes, such as was afforded by Mr. Godfrey 
Isaacs in his speech at the annual meeting of the Marconi 
Co. on Monday last, which will be found fully reported else- 
where in this issue. 

Thanks to party political considerations, the construction 
of our wireless chain was delayed at least a year, in spite of 
the extreme urgency attached to its provision by the 
Government. Writing on this subject in our issue of 
August Ist, 1913, we urged that the authorities who were 
responsible for the defence of the Empire had a right to be 
trusted, and pointed out that no man can tell what 
to-morrow may bring forth.” Truly we did not then 
anticipate that-in 12 months, almost to the day, we should 
be at war with Germany. 

Happily for us, our Navy was able to block up the 
German fleet in its own waters, and though two of our cable 
stations were wrecked by raiding cruisers, our communica- 
tions with the Empire never for a moment suffered 
interruption, and the want of the Imperial wireless chain 
was not greatly felt; but if other conditions had prevailed 
—had we been opposed by a different combination, and had 
our enemies secured even temporary control of the sea— 
how bitterly we should have regretted the delay which 
deprived us of the wireless service ! 

They do things differently in Germany. How their wire- 
less chain, erected regardless of cost in the minimum of 
time and without discussion, enabled our enemies to warn 
their ships that war had broken out, and they must run for 
safety, is tersely told in the speech to which we have 
referred. An interesting corollary to the story will be 
found in our Notes.“ 
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E. A. G. DRUM TYPE CONTROL GEAR 
FOR A.C. MOTORS. 


Ur to the present but little effort has been made by manu- 
facturers of motor control apparatus to adopt a similarity of 
design for starting gear for squirrel-cage and slip-ring motors. 
The former are usually of the double-throw knife switch pat- 
tern, while the latter have usually been of the face-plate type 
similar to D.C. starting switches. The causes for this are 
probably that the equirrel-cage motor was first introduced 
and used in America, and for some years was objected to by 
English supply authorities owing to the large current taken 
during starting. Consequently, the slip-ring motor was used 
here with starting gear on the lines of D.C. starting switches. 
When the squirrel-cage motor was finally taken up in this 
country, a similar type of starting gear was used to that 
which had been adopted in the United States. 

This use of two different types of starting gear possesses 


Fie, 1.—OIL-IMMBRSED STAKTEK WITH NO-VOLT AND 
OVERLOAD RELEASER, 


many disadvantages, as it is seldom that squirrel-cage or slip- 
ring motors can be used exclusively in any large industrial 
system. In such cases it frequently occurs that the actual 
starting and stopping of the machine is in the hands of 
in nced operators, and only a small electrical staff is 
employed for actual maintenance purposes. The fact that 
two entirely different types of starting gear are used is likely 
to confuse these operators, and, in addition, means the dupli- 
cation of spare parts. 

The Electrical Apparatus Co., having these points in view, 
decided to adopt a etandard system of motor control gear 
which could be used for any type of a.c. polyphase induction 
motor. The drum type of switch was adopted; it hás been 
proved the most suitable for heavy industrial services. 


Fig. 2.—Conraor FINGERS, COMPRESSION SPRINGS, &C., 
DRUM-TYPE STARTER. 


The starters and controllers for both slip-ring and squirrel- 
cage motors are similar in appearance and the operation 
starting is performed in the same manner; the switch 
contacts are interchangeable for a en capacity of 
switch, thus reducing spare parte. Further advantages are 

t with squirrel-cage motors, the motors cannot bo left 
running connected in star if star-delta starters are used, 
or with the anto-transformers in circuit if auto-transformer 


(compensator) starters are used. The method of starting up 
is always by a straight forward movement of the handle, and 
the patent E. A. C. slow motion device ensures a compulsory 
pause in the starting position. The starters can be supplied 
either non-automatic or with fuses, or they can be fitted with 
no-voltage and overload release. 

The whole construction consists of clamping the current- 
carrying parts on to mica-insulated steel bara—thus limiting 
insulation breakages and giving an absolutely fireproof con- 
struction. 

The gear is made in two types, viz.: Air-break totally- 
3 starters and oil-immersed totally-enclosed starters. 

Air-break Starters.—The range of totally-enclosed gear 
covers a small air-break switch arranged either to give star- 
delta or series parallel starting connections, or suitable for 
switching small squirrel-cage motors direct on to the hne. 
There is also a range of totally-enclosed air-break auto-trans- 
former (compensator) starters for motors up to 100 E. p. en 
650 volts. It will be noted that this provides for any 
moderately sized squirrel-cage motor, and is particularly suit- 


Fic. 3.—INTERIOR, AIR-BREAK AUTO-TRANSFORMER STALTER, 


able for textile mills, several electrically-driven spinning sheds 
having been equipped. 

Fig. 3 shows the general arrangement of the air-break type 
auto-transformer starters, illustrating the accessibility of both 
transforiner and switch for changing the transformer tappings 
or cleaning and general inspection purposes. As mentioned 
above, the starters can, if necessary, be fitted with no-volt 
and overload automatic release trips with fuses, ammeters, 
voltmeters, etc., a control unit being supplied consisting of an 
auto-transformer starter with no-volt and overload release or 
fuses, the starting switch being in the centre box, the trans- 
former in the lower box and the overload release in the upper 
box; an ammeter can be fitted to the top of the control unit, 
which can be attached to a wall or inounted on a pedestal. 
The starters can be supplied with plain bushed cable holes, 


Fic. 4.—Tue E.A.C. SWITCH FINGER. 


with holes screwed for conduit, or with cable sealing boxes 
where multicore cable is to be used. 

Oil-immersed Gear.—In this claes the range covered is very 
much greater. It includes star-delta starters, series-parallel 
starters, or non-automatic oil switches up to 125 amps. 
capacity of 650 volts, or auto-transformer startera up to 
H.P. on 3,500 volts; also all types of starters for elip-ring 
motors up to 400 H.P. capacity. It is thus ible for a 
control equipment to be supplied for practically every duty 
and any type of induction motor, especially if used in combi- 
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mation with E. A. C. high-tension automatic oil switches. The 
range covered will be best appreciated from the following 
SLIP-RING MOTORS. 
Rotor starters. 
Combined rotor and stator 
starters. 


SQUIRREL-CAGE MOTORS. 
Direct-starting switches. 
Series-parallel starting 

switches. 
Star delta starting switches. Non-reversing controllers. 
Auto- transformer starters. Reversing controllers. 
Slip-ring motor starters have usually to withstand heavier 
duties than the starting gear for squirrel-cage, motors, and it 
as the opinion of the designers that it is preferable to have all 
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Fic. 5.—INTERIO}, OIL-IMMEBSED STARTER OB CONTROLLER 
WITH SELF-CONTAINED RESISTANCE. 


starters with slip-ring motors oil immersed, as such switches 
have a larger starting capacity, and the wear and tear on the 
starter contacts is less if these are immersed in oil. 

The similarity in appearance of various types of oil-immersed 
switches will be well appreciated from the fact that fig. 1 
practically represents a non-automatic oil switch, a star-delta 
starter, auto-transformer starter, or any type of E. A. C. 
starter for a slip-ring motor. The similarity of the internal 
construction is illustrated by fig. 6, a transformer starter 
with the cover removed, and fig. 5, which shows a rotor 
starter with cover removed. Star-lelta starters or non-auto- 
matic oil switches are also similar, but there is no resistance 
o” transformer. 

From the above remarks it may be thought that to obtain the 


Fic. 6.—INTERIOB, WIBED-UP OIL-IMMERSED AUTO-STABTER. 


full advantage of the E. A. C. system, it is necessary to instal 
oil-immersed gear throughout. This, however, is not the case, 
as the contacts and detailed parts are interchangeable for a 
given capacity of switch between totally-enclosed air-break 
switches and oil-immersed switches, and the oil-immersed 
switches can be fitted with similar automatic features, fuses 


or instruments to the air-break switches and cable outlets 
can be arranged in the same manner. 
_ A further advantage is that the old arrangement of mount- 
ing the various details of control gear on an angle iron panel 
is entirely dispensed with, and all the control gear forms a 
complete self-contained ironclad unit. 
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FId. 7.—INTEBIOR, FLOOR-PATTEBN OIL-IMMBESED AUTO- 
STARTER, FOR UP TO 400 E. P. 


It should not be supposed that control equipments for slip- 
ring motors are very expensive as, in spite of the fact that 
the slip-ring motor starters are always oil immersed, an effi- 
cient motor control equipment for these motors can be sup- 
plied at a price competitive with the obsolete face-plate ty 
gear. For large machines and high-tension machines the 
sue can be combined with the E.A.C. drum type oil 
switches. 


THE PRACTICAL RESULT OF THE POINT 
FIVE TARIFF. 


Ar the recent meeting of the INcorroRATRED MUNICIPAL ELEC- 
TRICAL ASSOCIATION“, very little time was available for replies 
to the discussion on this subject. Mr. T. Roles (Chief Elec- 
trical Engineer, Bradford) has since cominunicated a detailed 
reply, of which the following is an abstract :— 

Like Mr. Long, he was disappointed in the turn taken by 
the discussion. The majority of the speakers seemed to be 
under the impression that the Rateable Value tariff and the 
Point Five tariff were synonymous, whereas a number of 
Point Five tariffs were in no way based on the rateable value 
systein of charging. As had been pointed out by the authors, 
it was somewhat unfortunate that the Point Five Asso- 
ciation asked two persons, both of whom had adopted the 
rateable value system in connection with thelr Point Five 
tariffs, to undertake the preparation of the report; this being 
chiefly a statement of the results of the working of the Point 
Five tariffs in Bradford and Sunderland, it followed that the 
rateable value system must to a certain extent be dealt with. 

The Point Five Association as a body held the opinion 
that no great headway could be made in the supply of elec- 
tricity for heating, cooking, and other domestic purposes apart 
from lighting, at any price exceeding 4d. per unit, in dis- 
tricts in which gas was sold at 2s. 6d. or under per thousand 
cubic feet. In Bradford and Sunderland the fixed charge 
arrived at on a rateable-value basis had been so calculated 
that, plus a charge of 4d. per unit for current used for light- 
ing purposes as registered by meter, it was on the average 
1 thre cost of lighting a house moderately well through- 
out at between 34d. and 4d. per unit. It followed, therefore, 
that on the average all units sold for heating and cooking 
purposes, and any increase of illumination above the ordinary, 
were obtained by the consumer at a flat rate of 4d., and it 
was to the results of selling current for these purposes at a 
flat rate of 4d. that the attention of the members of the 
Association was primarily intended to be drawn, whereas by 
most of the speakers these results had only been given a 
secondary place, if mentioned at all, and the pros and cons 
of the rateable-value system had provided the main theme 
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of the discussion. Several speakers revived a jibe which had 
on a number of occasions been made at the expense of the 
Point Fives, to the effect that a member of this Association 
was ope who, while contending that he sold electricity at 4d. 
per unit, in reality sold it at an average price of between 
Ind. and 2d. The makers of such statements were simply 
raising a bogey for the purpose of knocking it down, as, as 
far as he was aware, no member of the Point Five 
Association had claimed to supply electricity for all domestic 
pur at a flat rate of 4d. pet unit or less. The majority 
of the members, however, did claim to be selling electricity 
for heating and cooking purposes at $d. per unit, whether 
their tariff was based on the rateable-value system or on a 
flat rate for lighting and a separate flat rate for heating and 
cooking. If the average rate paid by all domestic consumers 
for the whole of the electricity consumed by them for light- 
ing and other domestic purposes were calculated out, it must 
naturally be considerably higher than 4d. per unit, owing to 
the higher prices which were charged for the lighting units. 
It would be equally as sensible to maintain that an engineer 
who charged a consumer a flat rate of Id. per unit for energy 
supplied for power purposes did not supply electricity at 1d. 
per unit, owing to the fact that as the same consumer took 
a large lighting supply at 4d. per unit, the average charge 
nme for lighting and power purposes combined might exceed 
. per unit. 

In opening the discussion, Mr. Wilkinson called attention 
to the table on page 11 of the report, and deduced from the 
same that although a Point Five tariff caused a very healthy 
increase in the number of units sold, the effect upon the 
revenue of the und ing was anything but healthy. As 
several other speakers emphasised this point, the authors 
tbought it well to clear up a misunderstanding which had 
arisen in respect of these figures. In putting forward this 
table and a similar table applying to the Sunderland under- 
taking, the authors wished to show the effect of a Point Five 
tarif on consumers who had previously been supplied under 
the tariffs existing prior to the adoption of the new method 
of charging. The report stated that, ‘‘Owing to changes of 
tenancy and alterations in other conditions, the comparison 
given below relates to only 138 of the consumers changed 
over, the periods covered being the year prior to the intro- 
duction of the Point Five tariff and the vear ended December 
31st, 1914.“ As the consumptions of these consumers increased 
by ae cent. under the new tariff, it was very clear that 
the encouraged consumers to increase their consum 
tion of electricity, and it had been ascertained that the addi- 
tional unite were mostly consumed by reason of the use of 
heating apparatus. With regard to the falling-off in the 
revenue derived from the 138 customers, this was only what 
might be, and in fact was, expected. As pointed out by Mr. 
Wilkinson, only the consumers who would benefit by the 
introduction of an alternative new rate would take advantage 
of it. Is was hardly likely that the 138 consumers in ques- 
tion. having the option of remaining on the flat rate of 4d. 
or of changing over to the domestic rate of 15 per cent. on 
the rateable value and 4d. per unit, would have changed over 
to the latter unless they saw some definite advantage would 
be gained by so doing. In some cases the only advantage 
was that they could obtain current for heating purposes at 
a low rate, but in the majority of cases a direct reduction was 
effected in the cost of their lighting supply. The table, how- 
ever, made it very apparent that, in the case of Bradford. 
at any rate, there was no foundation for the suggestion that 
a Point Five tariff under the rateable-value system was a 
means of deluding the undertaking's consumers into believ- 
ing that they were getting a substantial reduction and cur- 
rent for heating and cooking purposes at a low rate, whereas 
in reality they were not. 

It should also be pointed out that when the domestic 
tariff was instituted at Bradford, it was fully realised by the 
Electricity Committee that the time had arrived for a 
reduction to be made in the charges to domestic consumers 
who had wired their houses throughout or prastically so, and 
consideration was given to the lines upon which such reduc- 
tion should be made. Such consumers were, as previously 
stated, at the time being charged on a flat rate of 4d. per 
unit, and it was obvious that if a flat rate was retained and 
a reduction made to 34d. or 3d. per unit, all consumers 
would benefit irrespective of the amount of current consumed 
or the Joad factor. By adopting the rateable value system, 
the good consumers were put in a position to obtain the 
necessary reduction, and little or no reduction was allowed tu 
consumers with poor load factors. Encouragement was given 
to the latter to increase the size and use of their installations. 
and to all domestic consumers to utilise electricity for heating 
and cooking purposes. Had the committee adopted the same 
course as had been pursued in a number of towns, and re- 
duced the price to 3d. per unit, the revenue received from the 
138 consumers mentioned in the first table on page 11 would 
have been reduced from £1,566 to £1,174. As shown by the 
table the revenue actually obtained was £1,358. The result, 
therefore, as regards the 138 customers was almost identical 
with what it would have been had the flat rate for lighting 
purposes been reduced from 4d. to 3d. per unit and these 
ccnsumers used exactly the same amount of current for 
lighting purposes, and 94.9 per cent. increase in their con- 
sumptions—equal to 88,992 units—had been sold them for 
heating and cooking purposes at 4d. per unit. These con- 
sumers, however, were naturally better off under the Rateable 


Value tariff, as a certain proportion of the increased consump- 
tion had been used for lighting purposes, for which under 


the above-mentioned double flat rate system they would have 


been charged 8d. per unit. The revenue of the undertaking 
has, in addition, not suffered to the extent it would have 
done under flat rates of 3d. for lighting and 4d. for heating 
and cooking purposes, as the consumers whose residences are 
only partially wired and/or the load factors of whose installa- 
tions are low have not received an undeserved reduction of 2 
per cent. on their accounts. 

The table at the bottom of page 11, which was either over- 
looked or ignored by the various speakers who were alarmed . 
at the results set forth in the table at the top of the page, 
gives a much better indication of the results of the working 
of the Point Five tariff. In this case the comparison applies 
to all domestic consumers connected for the complete twelve 
months ended December 3lst, 1914, and shows that the aver- 
age number of units consumed per house in the case of con- 
sumers on the flat rate was 367 and the average revenue 
£5 188., as against an average number of units per house of 
1,082 and an average revenue of £7 12s. 4d. in the case of the 
consumers on the Point Five tariff. There is little doubt that 
consumers on the flat rate are using electricity for lightin 
purposes only, and, therefore, those on the Point Five tan 
are consuming on the average 715 additional units per house 
either for increased lighting or for heating and cooking pur- 
poses. The average revenue obtained for the additional 715 
units is £1 14s. 4d., so that the average price per unit obtained 
for the additional current sold is .575d. aking into’ con- 
sideration the very small additional capital outlay involved, 
and the fact that the total running costs and expenses due to 
management are but slightly increased, in the writer's opinion 
the result is very satisfactory, 

As to large supplies of electricity being immediately 
demanded by upper-class residential houses for heating and 
cooking purposes in the event of a Point Five tariff bein g 
adopted, with consequent overloading of the mains, well 
over 50 per cent. of such consumers reside in premises havin 
rateable values of £30 or less, which are naturally those o 
middle-class consumers. 

The writer agrees that the supply of electricity for heating 
and cooking purposes presents a difficult problem in a small 
residential town. It must, however, be recognised that if a 
satisfactory half-watt lamp of moderate candle-power makes 
its appearance, as is likely to be the case, the revenue received 
by all undertakings for current supplied for lighting purposes 
will be considerably reduced, and the undertakings in resi- 
dential districts will be far more badly hit than those relying 
chiefly upon power supplies for their incomes. The only way 
in which such districts can make up this loss in revenue 
appears to be in the direction of increasing their outputs for 
other domestic purposes. The problem has, therefore, to be 
tackled sooner or later, and in the opinion of the writer it is 
better to face it now and obtain some very necessary experi- 
ence, rather than to wait until the reduction in the lighting 
output is an accomplished fact. A tariff of 1d. or id. per unit 
for heating and cooking purposes, in accordance with the 
price charged for gas in the district, might be adopted, and 
the results of such ‘a tariff would no doubt form a valuable 
basis on which to decide whether still further reductions 
could usefully be made. As far as his experience goes, how- 
ever, even were a Point Five tariff to be instituted at once, no 
such rush of applications for supplies for heating and cooking 
purposes would be experienced as many persons seem to 
anticipate. . 

The statement made that St. Marylebone was the only Point 
Five undertaking which had not adopted the rateable- value 
system, but had the kilowatt maximum demand system in opera- 
tion, was totally incorrect. Both Poplar and West Ham were 
also working on the kilowatt-demand system, and Southampton, 
Luton, and Wakefield had adopted a flat rate of 4d. per unit 
for heating and cooking purposes. 

The statement that the rateable-value system lent itself 
to the production of a tariff which landed the undertaking 
in a loss was certainly not borne out by the experience gamed 
in Bradford, and must astonish those in control of the very 
large number of undertakings in the country which charged 
on this system and yearly showed most excellent results. 
Mr. Wordingham also appeared to be under the delusion that 
the rateable value system and the Point Five tariff were one 
and the same thing. | 

He (Mr. Roles) was in total disagreement with this 
speaker's dictum that the figures given in the paper clearly 
showed that a system could not be right which nearly 
doubled the consumption and yet reduced the revenue. 
Taking all residential consumers into account, the under- 
taking had very considerably increased its revenue, and_the 
revenue per house received from consumers on the Point Five 
rate was nearly 30 per cent. more than that received from 
the flat-rate consumers. Any substantial reduction in a tariff 
was almost certain largely to decrease the revenue derived 
from and to increase the consumption of existing consumers, 
but the loss in income in respect of such consumers wag 
usually more than made good by additional revenue obtained 
from new consumers gained. The speaker also stated that he 
did not believe it was possible to heat water by electricity 
economically in sufficient quantities for. ordinary domestic 
supply, and that it was a great mistake to try to do it or to 
say that it could be done. Whatever he might believe, it 
was a fact that a number of electric water heating installa- 
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tions were at present in use, were 
were proving economical. Even if this were not the case, 
the writer was at a loss to know why it was a great mistake 
to try to do it. Had the pioneers of the electrical industry 
been imbued with similar ideas, instead of faith in the future 
of electricity and courage to tackle the apparently impossible, 
electricity supply undertakings would es Sa be non-exist- 


ent to-day. 
_ With regard to the opinion expressed that it was wrong to 
increase the capacity of radiators in order to heat the air 


of the room in which they were installed, and that it was 
essential to keep the air cool, and warm the individual, this, 
though it might be scientifically correct, was not the opinion 
of the great body of consumers who had to be catered for. 
Whatever form of heating was adopted, the usual practice 
was to warm the air of the room until it reached a tempera- 
ture of about 60° F., and one would find it very difficult to 
persuade a person that he should sit in a room having a 
temperature somewhere near freezing point—as was the case 
on many winter days—and toast a portion of his anatomy by 
the rays of a one-kilowatt radiator, leaving the other portions 
to freeze, it being usually difficult, if not impossible, to 
arrange for such a person to be surrounded by radiators. 
Mr. Lackie's example of what the bill of a domestic con- 
sumer living in a £40 house in Glasgow would probably be, 
indicated that while the lighting consumers at Glasgow were 


supplied at an éxceedingly cheap rate, the heating and cooking 


tariff was not sufficiently low to induce consumers to use 
such apparatus to any great extent. It was shown that in 
such a house the number of units used for heating and cook- 
ing purpose would only be 400. -On a very moderate basis, 
one might except a consumption of over 2,000 units for cook- 
ing purposes alone, leaving heating entirely out of the ques- 
tron. 

Mr. Nichols Moore maintained that progress in the supply 
of current for heating and cooking purposes could be made 
with a tariff of ld. per unit. The writer did not think that 
any member of the Point Five Association would dis- 
agree with him, as practically all had had experience with 


iving satisfaction, and. 


HEAVY TONNAGE ELECTRIC SERVICE ON 
THE NORFOLK AND WESTERN 
RAILWAY, U.S.A 


A RECENT iesue of the Railway Review, of Chicago, contains an 
interesting description of some electric locomotives which have 
been introduced by the Norfolk and Western Railway (U. S. A.) 
to deal with heavy coal traffic on its main line between Bluefield 
and Vivian, a distance of about 30 miler, in West Virginia. 

This section of road is double track except for the Elkhorn 
tunnel, 3,000 ft. long, and there is also a large amount of third 
track or passing sidings, works sidings, &c. ; the grades vary from 
1 per cent. at the west end to 1'5 to 2 per cent. up to and through 
the summit tunnel, for 10 miles, followed bya short descent and 
10} miles of about ‘25 per cent. up-grade and a final three mile 
ascent of 1'22 per cent. grade. Fully 60 per cent. of the line is 
curved, the maximum being about 12°. 

The east-bound traffic is very heavy, constituting the chief traffic, 
and all of it is handled by the electric locomotives which collect 
the coal from sidings and haul it over the summit to the classifica- 
tion yard at Bluefield, 

In addition to heavy coal traffic, through merchandise and 
passenger traffic, which is still handled by steam locomotives, 
is assisted by electric locomotives as pushers up the grades. 

A condition favourable to the electric locomotives is the possi- 
bility of despatching trains at uniform intervals throughout the day. 

The electrification was undertaken primarily to increase the 
capacity of the line by reducing the time taken on the journeys, 
and heavy freight trains are now handled at 14 miles an hour, as 
against 71 miles under steam operation; further, delays due to 
coaling locomotives on the grade are avoided. In the Elkhorn 
tunnel, running up grade, the steam speed was limited to six miles 
an hour on account of ventilation difficulties, requiring seven 
minutes to clear the block, which time is reduced to three 
minutes under electric operation. 

Coal trains of 3,250 tons were handled up grade by three steam 
locomotives, one locomotive at each end of the train over the 


NORFOLK AND WESTERN ELECTRIC LOCOMOTIVE AND COAL TRAIN. 


a ld. or 3d. rate prior to adopting a Point Five tariff. To 
compete seriously with other methods of heating and cooking, 
however, they were of the opinion that the tariff must be 
reduced to 4d. 2 

Mr. Long asked how a Point Five tariff could be justified 
in the case of towns in which the cost of coal per unit was 
in the neighbourhood of 4d. When fixing the amount to be 
allocated to standing and running costs under any tariff, it 
was usual for at least 25 per cent. of the coal costs, and 
considerably higher percentages of other items making up 
the works costs, to be debited to standing costs (see Report 
of Joint Committee of M.T.A. and I. M. E. A. on Charges for 
Electrical Energy supplied for Traction Purposes from Com- 
bined Stations.’’) It must also be remembered that the coal 
costs quoted were average costs, and that the cost of generat- 
ing units during the hours of light load was very much higher 
than during the heavy load periods. In works supplying 
residential districts the number of hours of light load was 
very high compared with the number of hours during which 
a moderately good load was sustained. The supply during 
the hours of light load was usually provided by small ineffi- 
cent generating sets or by large generating sets run at an 
uneconomical load. If, therefore, by selling electricity at a 
cheap rate for heating and cooking purposes, a good day load 
could be obtained, not only was the cost of generation reduced 
during the hours of light load, but the average figures per 
unit in respect of each item of works costs might also be 
appreciably lowered. 


whole division, and the third as a pusher up the steep grades. The 
engines were heavy Mallet articulated compounds with machine 
stokers and superheaters. Under electric operation one looo- 
motive handles the train except on steep grades where an extra 
pusher locomotive is required, and the speed has been approxi- 
mately doubled, 

The electrical equipment, which was supplied by the Westing- 
house Co., Pittsburgh, Pa., is designed to handle 20 tonnage trains 
a day of a total of 65,000 tons, and at the present time 12 euch 
trains are handled in addition to the assistance given to through 
freight and passenger trains. 

The line is supplied on the single-phase system, the trolley line 
pressure being 11,000 volts, 25 cycles. The locomotives, however, 
are unique in that they are equipped with phase converters, which 
in connection with the main step-down transformer on the locc- 
motive, transform the single-phase current to three-phase current, 
which is utilised in induction type motors. Thus, while retaining 
all the advantages of high-voltege single-phase distribution and 
collection, the advantages of the three-phase induction motor on 
mountain grade conditions are secured, and it is feasible to adopt 
regenerative braking. 

The latter system has, of course, been used on the Italian railways, 
but not for heavy freight train service such as obtains on American 
railways. l 

The feature has proved very satisfactory in service, the heaviest 
trains being handled down mountain grades at the uniform speed 
of about 15 miles an hour by a single locomotive with ease, the 
air brakes being held in reserve for stopping purposes, 
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CIRCUIT DIAGRAM, FROM SINGLE-PHASE 
TROLLEY WIRE TO THREE-PHASE Moron, 
NOBFOLK & WESTERN LOCOMOTIVE. 
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ELEVATION OF UNIT OR — ELECTRIC n NORFOLK & waite RAILWAY, 


The traffic on the electrified division is handled by 12 270-ton 
electric locomotives, each consisting of two 135-ton units or halves. 
The mechanical portions were made by the Baldwin Locomotive 
Works and the electrical portions by the Westinghouse Co. 

Each unit has two main trucks connected by a Mallet type 
hinge, and each main truck has two driving axles included in a 
rigid wheel base, with a radial two-wheel leading truck. 

The cab is of the box type, with an engineer's compartment at 
one end of each unit, the two units being coupled to provide for 
operation from — end of the locomotive. 


Each locomotive is equipped with eight three-phase induction 
driving motors, with wound secondaries for four and eight-pole 
operation ; the motors are cooled by air forced from the main 
ventilating duct, which also delivers air to the phase converter and 
to cooling towers for the liquid rheostats. 

There are two running speeds, 14 and 28 miles per hour. 

In starting, resistance is inserted in the secondary circuit of the 
motor by means of a liquid rheostat ; for both the 14 and 28 miles 
an hour speeds all the motors are connected in parallel, but with 
the 8-pole motor combination for the former and the 4-pole 
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motor combination for the latter. Unit switch type of control, 
arranged for simultaneous operation of the unite from the control 
of either, is provided. 

The 11,000-volt linecurrent passes from the pantograph trolleys to 
the main transformers through an oil circuit breaker; the trans- 
former secondary is connected to a phase converter, which runs 
continuously when the locomotive is in service. 

The converter, which is coupled to a blower for supplying venti- 
lating air for the equipment and to an air compresser, is an induo- 


tion motor with a short-cirouited or cage-wound secondary having 


two windings on its stator, one to drive the rotor and the other to 
furnish current out of phase with the main supply current. 

The motor circuit of the primary winding of the converter is 
connected across the transformer secondary and receives current at 
725 volts; the windings are so arranged that a current of 90° 
phase displacement is induced in the second winding on the 
primary of the converter and by connecting this displacement 
circuit to the middle tap of the main transformer a three-phase 
oe is produced by the ordinary two-phase three-phase method 

e 


The converter is started from a direot- coupled, single-phase series 
commutator-type motor. On each unit are four liquid starting 
rheostats, one for each motor; each pair of rheostats has a storage 
reservoir and cooling tower, a circulating pump and one operating 
mechanism in common. 

Each rheostat consists of a cast-iron tank, with two sets of metal 
electrodes connected to the motor and ground reepectively, and a 
central hollow plunger which is raised or lowered to regulate the 
height of the liquid in the tank. Continuous circulation of tite 
liquid is obtained, by a motor-driven circulating pump, between 
the reservoir and the tank, and the temperature is lowered by 
passing a portion of it through a cooling tower containing a series 
of trays arranged so that the liquid flows over them ina thin 
film and is cooled by air from the main ventilating duct. The air to the 
latter is supplied by the 36-in. fan coupled to the phase converter. 

On the roof of each unit a couple of pantograph trolley col- 
lectors are mounted ; these ara raised by springs and lowered by 
compressed air, and are specially constructed to work in the 
restricted tunnel clearances. 

The following table shows the performance of these locomotives 
under varying conditions of load: — Trin on Train on Train on 

4 


1'6 and i i par. 
r cent. r oeni, er 0 
Trades. ‘grades, grades. 
Weight of train tons. 3,250 3,250 3,250 
Locomotives per train ... ‘és 2 1 1 
Approximate speed, miles per 
hour oe eae T 14 14 28 
Drawbar pull per locomotive, 
pounds :— 
Uniform acceleration ... 4 91,800 114,000 79,400 
At speed on 2 per cent. grade... 75, 400 — — 
At speed on | per cent. grade... — 85, 000 — 
At speed on 0'4 per cent. grade — — 4,600 
Maximum guaranteed acoele- 
ratiog tractive effort per 
locomotive... es . 133,000 133,000 90, 000 
Approximate maximum guaran- 
teed horse - power developed 
by motors tee ee 5,000 5,000 6,700 


On tests and in service the locomotives have developed a 
drawbar pull considerably in excess of the guaranteed maximum, 
the highest record with the dynamometer car being 180,000 Ib. 
This corresponds to an adhesion of about 40 per cent. 

The electrified section of the Norfolk and Western line is supplied 
from a 30,000-Kw. power station at Bluestone Junction, over 
duplicate 44,000-volt, 25-cyole, single-phase transmission lines, 
carried on the overhead line structures. There are five transformer 
stations of 28,000 E. v. A. installed capacity, in 44,000-11,000-volt, 
single-phase, step-down transformers. 

The overhead line takes the form of single catenary, with an 
auxiliary messenger wire above the trolley, one main hanger being 
provided for every two intermediate connections between auxiliary 
and trolley wires on tangents. On curves the angularity of the 
hangers provides flexibility, and the auxiliary messenger and 
trolley wires are connected to the hanger at the same point. 

On the main line the catenary is supported by steel structures, 
but in yards an overhead oross-catenary cable, attached to side 
poles, supports the running wires. 

The catenary is hung from a steel casting attached to the over- 
head girder on tangent tracks, being supported by three suspension 
type trend, each good for 11,000 volte, and 8 in. diameter by 
5 in. long. 

A malleable casting on the bottom insulator clamps the mes- 
senger wire—a -in. stranded steel cable; galvanised steel 
rectangular hanging strape, at 30-ft. intervals, to the bottom of 
which are bolted malleable iron trolley clips, hold the auxiliary 
messenger wire (on tangent track), and from the latter the grooved 
contact wire is supported by clips spaced 15 ft. apart. 

The catenary supporting structures are nominally 300 ft. apart 
on tangent tracks and rather closer on curves, where the hangers 
are spaced at only 15-ft intervals, and due to the drag of the 
catenary system, the latter with the supporting insulators lies in 
an inclined plane. The catenary system is anchored or dead-ended 
at certain pointe, and in view of breakage of the messenger, the 
support under the insulator is designed to allow the wire to slip 
through at a certain pull and thus distribute the strain. The 
system being a regenerative one, special automatic switchgear and 
rheostata are provided at the power station to safeguard the 
running plant when excess power is returned from the line. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Electric Signalling in Mines. 


With reference to the leading article on the above subject in 
your iseue of the 16th inst., I fear that the writer of that article 


- has fallen into an error in his statement, that For every gaseous 


mixture there is a oonstant value of the product Lil beyond 
which the break-fiash will be capable of igniting the mixture.” 
True it is that the statement seems justified on the evidence from 
which the statement is drawn, but the evidence cited is only a 
particular case. When the inductance is extremely small on the 
one hand, or when no current and no spark passes as in a high- 
tension gap on the other hand, the formula does not apply, and 
yet ignition is obtainable in both these limiting cases. My experi- 
ence of the subject leads me to the conclusion that when dealing 
with spark ignition it is necessary to distinguish between the 
energy which produces the spark and the ability of the spark to 
produce ignition. To the latter I have given the term “inoen- 
divity.“ Apparently the spark-producing energy is not a direct 
measure of incendivity, although there may be some relationship 
between the two quantities when certain other conditions are 
constant, 

I am not able to deal with the matter fully here, as I hope 
shortly to present a paper to the Inst. E. E., in which this subject 
is considered. 


Birmingham, July 22nd, 1915, 


[Certainly ignition can be produced in the total absence of 
inductance ; suitable gaseous mixtures can be ignited by sanlight, 
for example, but the article in question related to the range of 
conditions met with in mine-signalling, ani was not intended to 
be applied to limiting cases. Mr. Morgan agrees that for the case 
considered the statement seems justified. It will be noted that 
the energy stored by inductance is proportional to Li, not Lid, a 
fact which was referred to in the article, and which suggests that 
the electromagnetic energy is not the only factor concerned in 
producing ignition, though it a to be the principal factor in 
this case, In view of the importance of the subject, we shall 
await Mr. Morgan's paper with great interest.—Eps. ELEC. REv. | 


J. D. Morgan. 


“ Autres Temps, Autres Moeurs.” 


Mr. Stevenson's letter, published in last week's ELECTRICAL 
REVIEW, is particularly interesting, in that it shows that the 
American manufacturer takes up that very attitude with ous- 
tomers, which you and other Editors have so long decried as 
Antiquated British " ; you will note that any customer who wants 
to place an order for insulated wires and cables in the States must 
take American standard stuff, must take American gauges, and 
must not even ask for quotations for the sections he has been used 
to ; moreover, he must pay cash in New York against shipping 
documents. 

May your publishing this letter be taken as a sign that the war 
is causing you to alter your views, even as it is causing Mr. 
Harold Cox and others to see that it is necessary to be economical 
and check imports as much as possible now that they and other 
financial magnates are beginning to feel the stress and pinch of 
lack of money, just as the manufacturing working classes have 
felt it in the past 

Is it possible that the manufacturer will at last be oonsidered 
of really more importance than the merchant, the banker and the 
lawyer, for whom and by whom our laws are made ? ps 


In a few lines our correspondent contrives to raise half-a-dozen 
diverse and independent questions. Taking them in order: 
(1) Publication of a letter in our pages has not the slightest 
bearing on our views ; our “ Correspondence’ columns are written 
by our readers, and reflect their views, not necessarily ours; 
(2) with regard to the relations between manufacturers and pur- 
chasers, our contention, based on abundant evidence, has been that 
British firms are apt to adopt a take it or leave it attitude, 
whereas the Germans sedulously inquire into, and lay themselves 


out to comply with, the needs and wishes of their customers, with 


the result that trade has been passing from us to them for years, 
The Americans, as we have pointed out by quotations from their 
own Consular reports and other evidence, are as culpable as 
the British in this respect, and Mr. Stevenson's letter bears this 
out; (3) in the future, after the war, German competition will be 
redoubled in intensity and virulence, and it will be still more 
urgently necessary to meet it by consulting the interests of foreign 
purchasers ; (4) we are not responsible for Mr. Harold Cox and 
others,” but we have always advocated that preference should be 
given to British manufactures; (5) the war has revolutionised 
conditions throughout the world of industry, and whatever 
economic principles may have been supported by ourselves and 
others in pre-war times, we and they are under no obligation to 
maintain them under the new régime; (6) with the suggestion con- 
tained in the last paragraph of our correspondent's letter we are, 
and always have been, in hearty sympathy. Our aim has alwaye 
been to promote the interests of the electrical industry.—Ebs, 
ELEC, REV. | 
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Shop Window Lighting. 


In December last I sent a letter to your paper in regard to shop 
window lighting in war time, dealing with the amateurish 
attempts made by shopkeepers to conform to regulations. I drew 
attention to the much favoured method of wrapping tissue paper 
around bare lamps, and pointed out that this not only was very 
ineffective but was a distinct source of danger, as witnessed by the 
large amount of badly-scorched tiesue paper seen. 

The note of warning which I struck in that letter was amply 
justified in the Press this week, where it was stated that the 
L.C.C. Fire Brigade was recently called to an outbreak of fire 
caused by crinkled paper round electric lamp bulbs in a shop 
window. One is led to wonder how many small outbreaks, not 


necessitating the attendance of the fire brigade, have been caused 


by this highly dangerous practice. The system I mentioned in 
my December letter was the scientific lighting of shop windows 
by means of concealed lighting units placed high in the window. 
This method ensures the effective lighting of the articles displayed 
with complete control to acoord with the lighting restrictions of 
the police—and has the additional merit of being safe and free 
from danger of fire. A large number of shops have been lighted 
on this approved plan and give absolute satisfaction to all 
concerned. 
| F. Willeox, General Manager, 


Lamp and Wiring Supplies Department, 
The British Thomson- Houston Co., Ltd. 
London, E. C., July 24th, 1915. 


Branch Offices. 


Amongst the many whose consciences claim exemption for them 
from jsining the Forces are, I expect, the heads and staffs of the 
many branch offices in the country. Now, the release of these 
men—and a fine useful haul it would be—depends upon their 
firme. To the general public it does not matter which firm 
supplies, and branch offices in these times cannot surely speed up 
the delivery of goods. In fact, if the local competition were 
removed and matters dealt with from headquarters, it would pro- 
bably save the time of both buyers and sellers, 


Erimus. 


Mr. Joun E. GBAT.— The matter referred to in your letter has 
already been dealt with in several of our issues, and we think no 
useful purpose would be served by discussing it further.— Eos. 


LEGAL. 


HAMILTON r. MARCONI'S WIRELESS TELEGRAPH Co., LTD. | 
(Continued from p. 108.) 


THE hearing was resumed on Thursday, July 22nd, when 

MR. CAPPALARE was recalled with regard to certain agree- 
ments and other documents, amonget them being letters from the 
Admiralty to the company, and the company's reply to one of them 
dated October 18th, 1912, relating to the Australian arrangement. 

Mr. PoLLOCk, K. C., said that they had had to get the letters 
from the Admiralty, and he thought in the public interest 
they should not be made public. He mentioned this aa he noticed 
that a report of the case was appearing in the ELECTRICAL 
Review. It war a matter of some importance that these things 
should be treated as confidential. 

Mr. GORDON HEWART, K. C., said he quite agreed with Mr. 
Pollock’s remark:, and would not ask that the letters should be 
read. 

The WITNESS, in answer to MR. STUART Bevan, said he pro- 
duced the company's correspondence with Mr. Fisk as to the sup- 
ply of the apparatus, Mr. Fisk, he said, was the company's 
resident agent in Australia, and the company from time to time 
furnished him with apparatus and materials for the purpose of 
the company’s dusinese, which he was carrying out there. In the 
correspondence he asked to be supplied with certain apparatus 
which he thought ought to be stored in Australia, and accordingly 
some seta were shipped to him on May 13th, 1912, and debited to 
the Sydney Stores acoount. One of those sets was for the ship 
Manpouri, which was fitted in Australia, on July 18th, 1912. 
That was one of the vessels on which commission was allowed to 
Mr. Hamilton, and included in the money paid into court. It 
was one of the Union Steamship Co.'s vessels. On August 
37th Mr. Fisk wrote asking if it would be possible to send out a 
good supply of sbip sets so that there might not be a rush at any 
time. On October 5th witness wrote him that five emergency 
seta would be placed on order, and they were sent accordingly. 

The WITNESS produced a list showing apparatus from time to 
time sent to Mr. Fisk to the value of £3,534, which amount, he 
said, ted the apparatus remaining at the stores in Sydney, 
and disposed of by Mr. Fisk when the agreement with the amalga- 
mated Australian company was entered into. Included in the 
amount, however, were the fittings for two ships, which had been 
taken from the stores. The company never agreed to pay the 
plaintiff for them, as the contract was made at an earlier date. 

In answer to MR. GORDON HEWART, in cross-examination as to 
the wireless chain, the witness referred to the reply of the Govern- 
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ment in relation to the matter and the statement that they did 
not propose to proceed with it, when MR. PoLLock objected to the 
letter being produced in evidence. 

The REFEREE, after some argument, said he wonld admit the 
letter, as it was important to know what the company had to say 
t> the decision not to proceed with the Imperial wireless chain. 

Mr. PoLLock said that under the circumstances he would have 
to consider what course he would adopt. There was evidence that 
none of the stations contemplated had been built. The only way 
in which it could ‘be material, was that it fell under the branch 
of the claim as to whether there was a sale effected within the 
plaintiff's territory, and the defendants said that the period of the 
agreement was not the term of his natural life, but the term of 
three years. That which came under the agreement of July 13th 
was not material, unlees the Referee came to the conclusion that 
plaintiff was entitled to something for the rest of his natural life. 
Then the question would be whether he was entitled to make any 
claim in respect of damages for that which had taken place 
between the Marconi Oo. and the Postmaster-General. If he was 
entitled for his natural life the matter could be gone into when 
the Referee had made up his mind upon the point, and he (Mr. 
Pollock) would then have to consider whether he would on behalf 
of the Marconi Co. reopen that matter. 

MR. GorpoN Hewakt said his answer to that was twofold. In 
the first place, Mr. Pollock had put in a oertain letter, and there 
Was an answer to that letter. Having put the letter in he could 
not say that the answer to it was not relevant. The letter without 
the answer might be misleading. In the second place, Mr. Pollock 
suggested that the plaintiff's claim in respect of that document 
depended upon his submission that the commission was for the life 
of Mr. Hamilton. There was a contract made, which, if it had 
been performed by the defendant company, would have undoubtedly 
yielded a large commission to Mr. Hamilton. Mr. Hamilton said 
that so far as he was concerned, he did all his part, and if the 
matter did not go on, the fault was with the company. 

Mr. POLLOCK suggested that if, after considering the matter, the 
Referde thought he ought to produce the correspondence, he would 
do so; they might have a further sitting in order to discuss the 
matter 


Mr. GoRDON HEWART said he did not profess to know how 
much real substance there was in the question of publicity, but he 
would take whatever course the Referee might think right in 
regard to the letters. 

MR. PoLLOCK said he would accept that position, which he 
thought very fair on the part of Mr. Hewart, and he would send 
for the letters in order that the Referee might see them. 

Mr, CAPPALARE, in further cross-examination, said that the 
separate apparatus was sent to Sydney in accordance with Capt. 
Fisk's request. It was sent on February 20th, 1913, and the price 
was £166 163, On April 27th there was a telegram from Sydney, 
asking to have other sets sent, part of which were sent—two on 
the 18th and two on May 28th. The Crown agents would not tell 
for what stations they required the spare stores. Whatever spares 
might have been sold for the stations would be inoluded in the 
statement of commission due to Mr, Hamilton. 

MR. WI. WALTER BRADFIELD, the manager of the defendant 
company, examined by MR. POLLOCK, said that the Admiralty 
from time to time ordered supplies of apparatus to be sent to the 
naval stores at different places, but he had never known the orders 
to specify the particular ships in which the apparatus was to be 
fitted, nor was it possible for the company to ascertain the place 
at which the apparatus was to be used, He had no documents, 
beyond thore disclosed, in reference to the battleship New Zealand. 
The Malay States battleship had not been completed, and he had 
no documents relating to her. His company had never, to his 
knowledge, supplied apparatus to be fitted in the Australian battle- 
ships, but it was quite possible that aome of the apparatus supplied 
to the Admiralty had been fitted to those ships. The company 
never asked the Admiralty what they did with the apparatus 
supplied to them. Besides the letters which had been produced there 
were no other documents relating to the Australian battleships. 
All orders passed through his hands or were brought to his notice 
before they. passed into the company’s books, so that he would 
know what documents existed. There were eight field seta for 
Australia in all, and the orders for these came from the War Office. 
In those orders there was an indication that they would be paid 
for by the Commonwealth of Australia, but he did not remember 
that their destination was mentioned. Altogether there were 12 
field sets, four of which were for the War Office and eight for 
Australia. Four of the eight were ordered on January 25th. 1913, 
aud they had not paid the plaintiff in respect of those. He did 
not know where the other four went to. 

In cross-examination, Mk. GORDON HEWART produced certain 
letters which he submitted to the witness with the observation 
that he did not wish to read them aloud owing to circum- 
stances which had already been stated. After the witness had 
inspested the letters, he said he had never had any communication 
with the Admiralty with regard to supplying apparatus for the 
Australian ‘ships. 6 

A letter and a reply which followed it from Mr. Godfrey Isaacs 
were submitted to the witness, and he was asked by Mr. Hewart 
whether after having read them he had any doubt that the appa- 
ratus installed in the Australian ships were apparatus manufac- 
tured by the Marconi Co. Witness replied that he should think it 
very unlikely that any oonsiderable portion would be manufac- 
tured by the company. The proportion would be very small. 

In further oross-examination, the witness said he did not think 
the company were supplying complete apparatus since 1899 or 
1900. They had supplied particular portions of the apparatus. 

MR. HEWART: An important part of the installation is called 
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the condenser, is it not ?—Yes ; we supply condensers and detectors, 
or receivers, as we should call them, to the Admiralty for use on 
board ships. 

Mr. Hewart: I suggest that the price of a condenser and 
receiver would be about £100 a ship?—No; the price would be 
from £10 to £17 for a detector and condenser. 

Do you suggest that the price of a condenser and receiver would 
not be more than £17 ’—Certainly. I cannot say the price of an 
Admiralty set, because I do not know how they are made up. 

You know, if you supplied it, the cost of a set would be about 
£4100 ?—That would depend upon the size of the installation. 


Some are more powerful than others. A small one would be from 


£400 to £500, and for larger ships the cost would go up to, and 
beyond, £1,000. | 

Supposing it were held that Mr. Hamilton was entitled to com- 
mission upon the apparatus supplied by you to the Admiralty, do 
you not think you could ascertain from your books, and inquiries 
at the Admiralty, the price of the parts of apparatus you supplied? 
—Our books would not tell us, and I do not think the Admiralty 
would give us any information on the subject. 

Continuing, the WITNESS said that the New Zealand and Aus- 
tralian ships were equippad to a slight extent with apparatus 
supplied by the Marconi Co. No doubt it would be possible to find 
what was the total amount of business done with the Admiralty 
during the year, but there were no records of the names of the 
ships. The orders came from the Admiralty to the company 
to send the apparatue into one or other of the stores. He had a 
conversation with Mr. Hamilton before he went to Australia, 
as to calling upon certain shipping agents in London, and he 
understood that he was already in touch with the shipping houses 
in Australia, but he (Mr. Hamilton) was not largely interested in 
raising the subsidy from £200 to £250 per annum. 

Mr. PoLLOCk said that that was the defendant's case, and he 
submitted the correapondence with the Admiralty to the Referee 
for his private perusal. 

The REFEREE, after having read the letters, said they did not 
show that there was anything likely to follow which would be 
material to the case. 

(To be continued.) 


[After hearing the addresses of counsel, the Referee reserved 
judgment. | 


ATTWELL v. WEST HAM CORPORATION, 


In the Bow County Court, on July 21st, before his Honour Judge 
Smyly, K. C., there was the fourth day's hearing of the action for 
damages brought under the Employers’ Liability Act, 1880, by 
Arthar Edwin Attwell, an electrical labourer, against his former 
employers, the West Ham Corporation, for injuries received in an 
explosion in a transformer chamber. 

Mr. C. T. Williams appeared for the plaintiff, and Mr. Kingsbury 
for the defence. 

The man's duties were to go round the various transformer 
chambers and see that everything was in order. One day in April, 
when at Messrs, Suter, Hartmann’s premises, there was an 
explosion, and he was badly shocked and. his arm was burned. 
He had been unable to work since. He was never provided with 
rubber gloves. He had no technical electrical. knowledge, and 
knew very little as to what was right or wrong to touch in a 
transformer chamber. He denied that he had said he had been in 
the employ of other corporations in their electrical works, or with 
firms, in the same position. For five years before going to the 
defendants he had been a ship's steward, and prior to that a bar- 
man. He had not the slightest training as an engineer, and when 
he entered their employ he was paid 308. a week to carry tools. 
He was always under the supervision of Mr. Leece, the foreman. 
After the accident he used to go round the electric chambers, and 
report to the foreman as to their condition, but he never did any 
work ; it was impossible, as his hand was dead. His reports seemed 
to show that he had been working, but he was asked to fill them 
up like that by the foreman. When with the men on these occa- 
sions he used to tell tales, crack jokes and sing songs.” 

JUDGE SuxLT: It must be very pleasant to be in the employ of 
the West Ham Corporation. 

This closed the plaintiff's case, and Mr. KINesBURY, for 
the defence, said he would be able to call a witness to prove 
that, so far back as 1907, Attwell was a clever electrical 
assistant with technical knowledge, and was employed in 
erecting sub-stations on consumers’ premises. When he asked 
for employment from the defendants it was as a skilled man, 
competent in all branches of electricity. On the day of the 
accident Attwell did not use the gloves that had been provided 
for him, besides which he tried to do work which should only 
have been done when the foreman was there. He worked after the 
accident, and then started staying away, which was put up with 
for a time, but finally the Corporation decided to put an end to it. 

Dr. ANGUs KENNEDY said that on May 2nd the plaintiff was a 
perfectly sound man with the exception of tremors of the fingers, 
due to cigarette tobacco poisoning, as indicated by the stains on 
his fingers, There was no evidence of electric shock. 

Dr. HUGH WALSHAM, who had made a special study of elec- 
tricity from the medical side, said the man could not have had a 
6,000-volt electric shock, or he would have completely collapsed, 
instead of walking away as he did. 

WM. LIONEL LEECK, electricity foreman to the defendants, said 
he engaged plaintiff as a handyman and assistant. He showed him 
round the chambers, and told him what he must touch and what 
not. Gloves were provided for him. There was ample proof 
given by the man that he had technical knowledge. He had 


operated high-tension switches, and when plaintiff swore he did 
not know how, he was telling an untruth. Where the explosion 
ocourred was behind the rail, where plaintiff had no right to go, 
as he knew, without witness being there. When he was called 
he found signs that a pot-end had been fusing, On the insulating 
stool he found plaintiff's bag, with his rubber gloves in it. Later 
he saw the plaintiff, who said he felt quite all right. He questioned 
him about the gloves, and plaintiff said he forgot to use them. 
The case was again adjourned. 


WORKMEN'S COMPENSATION. 


Ar the Warrington County Court, on July 22nd, Mr. Cellers, 
deputy judge, gave an award under the Workmen’s Compensation 
Acton behalf of the widow of George Peplow, foreman shunter, late 
of Mill Street. “Deceased was killed by a crane while in the 
employ of the St. Helens Cable Co., Ltd., and a claim was made 
on behalf of the widow and five dependents for £256. The com- 
pany offered £189, but a compromise had been made, and they 
had paid £220 into Court. The compromise was arranged because 
there was some doubt as to what the wages of the deceased were 
to be, he having only been in the firm’s employ for one day before 
he was killed. The present application was for an award of the 
£220 paid into Court; and the St. Helens Cable Co. consented to 
this award and applied for an indemnity against Messrs. J. Dolan 
and Son, buildere, Napier Street, on account of a legal liability by 
them through deceased having been kiiled by their crane, whi 
was working on land adjoining the cable works. The firm of 
Dolan consented to the indemnity, and an award was made on 
these terms, with costs on scale B. 


SMOKE PROSECUTION. 


ANOTHER summons against Messrs. Connolly Bros., cable manu- 
facturere, of Mill Brow, Blackley, was heard at Manchester City 
Police Court, on July 2ist, in respect of the emission of black 
smoke from their chimney. Defendants were fined £3. 


A CONSULTING ENGINEER'S CONTRACT. 


JUDGMENT has been issued by Lord Hunter, in the Court of Session, 
in an action in which Thomas Crichton Fulton, consulting engineer, 
Glasgow, sued the Govan District Board of Control for payment 
of £216, in respect of professional services rendered by him to 
them. 

In February, 1912, the defenders decided to introduce electricity 
at Hawkhead Asylum, for certain purposes, The pursuer was 
appointed consulting engineer for the defenders in connection with 
the carrying-out of thiswork. He was to discharge his duties for 
a sum of £155. The work was finally completed for a less sum 
than the contract amount. The pursuer had been paid the £155 
for which he contracted to do the work, and the sum for which he 
now sued—which was largely in excess of the contract sum—was 
alleged to be due in respect of extra work done by the pureuer, for 
which be was entitled to special remuneration. The defenders 
pleaded that the pursuer had not performed any duties for them 
except those of consulting engineer under his contract, and was 
not entitled to make any additional charge. The defenders 
admitted that the pursuer had taken a good deal of trouble in 
connection with the Clyde Valley Co. agreement, and to cover that 
they tendered £40. 

LORD HUNTER gave decree for £40, with expenses to the date 
of the tender, March 9th, 1915. From that date the defenders 
were found entitled to expenses.—Ldin. Erg. Dispatch. 


DISSOLUTION OF PARTNERSHIP. 


A SETTLEMENT was announced to Mr. Justice Astbury, in the 
Chancery Division, on Tuesday, of an action by Wm. Francis 
Morris, of 11, Arundel Square, Barnsbury, against George Edward 
Tate and Frank Oliver Monkhouee, carrying on business in partner- 
ship with the plaintiff as the Acme Arc Lamp and Engineering 
Co., Kentish Town, claiming dissolution of the partnership. 

Mr. KINGHAM, for the plaintiff, who had joined H.M. Forces, 
said he was 24 years of age, and he asked for dissolution of the 
partnership under an agreement of September, 1913, and the usual 
accounts. 

His LORDSHIP said the plaintiff had put into the business £250, 
and he could not now continue in the business. He thought he 
should be treated generously. 

After the parties had had a conference, Mr. DILL said they had 
come to terms which they would embody in a consent order for 
dissolution as regarded the plaintiff as from that day; the 
defendants to retain the assets and to indemnify the plaintiff 
against the liabilities of the firm; the defendants to pay the 
plaintiff £200, £50 now, and the balance by three instalments at 
two, four, and six months, with interest; no costs on either side; 
and a stay of all proceedings. 


An Electrical Mosquito Exterminator.— An elec- 
trical engineer has discovered that moequitoes are attracted by a 
certain note in harmonic telegraphy. He covered the machine 
with fly-paper, and the mosquitoes were lured to their death by 
the musical note. He has also found a way to electrocate the 
insects by using the same note.— T. and T. Age. 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Electrical Driving in Cement Works. 


The extensive application of electricity for driving cement works 
machinery obtains in the Oversea Dominions just as much as in 
this country. A recent installation of electrical plant for 
this purpose is that of the Adelaide Cement Co., of Adelaide, 
N. S. W. Gas engines were selected for the prime movers, the in- 
stallation consisting of two 380-H.P. four-cylinder horizontal gas 
engines, running at 214 R. P.., and manufactured by the 
Premier Gas Engine Co., of Sandiacre, coupled to 275-K.V.A. 
“Witton” alternators, supplied by the British General Electric 
Co., Ltd., of Sydney, and constructed at Witton, Birmingham. The 
gas producers were manufactured in South Australia by Messrs, 
Clutterbuck Bros. from designs prepared by their consulting 
engineer, Mr. W. S. Saunders. 


Power is supplied to the works motors at 440 volts, 50 cycles, . 


and the generators are designed for a power factor of 0725. There 
are several interesting features about this installation. In the first 
place, the two units run in parallel without the slightest trouble. 


„ WITTON ALTERNATOR DBIVEN BY “PREMIER” Gas: ENGINE. 


This is said to be the only plant in Australia in which three-phase 
gas-driven alternators are run in parallel. Not only do the sets 
ran satisfactorily in parallel at no load as well as at full load, but 
they run well when one of the cylinders is cut out. 

A second point of interest is the low fuel consumption. On 
the official tests, the weight of fuel consumed per Kw.-hour was 
122 lb., the fuel used being gas coke. This performance was 
nearly 25 per cent. better than the guarantee. 

With regard to governing, during the official teats fall load was 

thrown off the engines and then switched on again; in both cases 
the engines showed no appreciable variation of speed. 
_ The electrical side of the contract was arranged, and the plant 
installed, under the supervision of Messrs. Colton, Palmer and 
Preston, who are the Adelaide agents of the British General 
Electric Co., Ltd. 


` Tungsten for Telegraph Keys. 


A modest but very essential part of a telegraph key has recently 

received the attention of an American manufacturer of telegraph 
apparatus and been really improved. The little platinum contact 
points, which have frequently been charged with being the cause of 
bad sending and been pounded into a shapeless mass by glory-seeking 
young operators, are being displaced by tangsten, which is taking 
a very prominent place in the manufacture of electrical devices. 
- Tungsten has proved to be a distinct advance in key construc- 
tion. The points never stick or corrode, and they are practically 
indestructible. They are, moreover, much cheaper than platinum 
points, which is an important consideration. The platinum used 
in keys is one of the most expensive items of cost in manufacture, 
the value of the metal required for each key being, at present, 
between 40 and 50 cents for standard requirements, Tungsten 
points can be made for less than one-half the cost of platinum, and 
this price will, no doubt, be reduced with improved methods of 
manufaoture.— J. and T. Age. 


WAR ITEMS. 


Trade Openings Abroad.—ECUADOR.—An agent in Guaya- 
quil wishes to represent manufacturers of electrical goods. Appli- 
cations should be made, in the first instanee, to the Board of Trade 
Commercial Intelligence Branch in London, and, subsequently, to 
the British Consulate, Guayaquil. 

ITALY.—A firm with branches at Florence, Geneva and Tarin, 
wishes to secure representation of United Kingdom manufacturers 


of porcelain (or substitute) fittings for electrical gear, such as 
insalatorg (high and low tension), bobbin insulators, pulleys, and 
bases for fuses, Applications should be made to the Board of 
Trade Intelligence Branch in London, and, subsequently, to the 
British Consulate, Milan. 

An Italian firm, through Messrs, Wm. Geipel & Co., is inquiring 
for insulating material in the form of sheets, sticks, Ko., as a 
substitute for ebonite and vulcanised fibre at a low price. We will 
forward the address to firms interested in the subject. 

The Situation in Belgium.—A German engineer, who is 
employed in connection with the civil administration in Belgium, 
reports that the engineering industry in that country is passing 
through gloomy days, although some makers of lathes and agricul- 
tural machinery are at work. A similar remark applies to the elec- 
trical engineering industry. Hardly any new machines are being 
made in the various works, where repairs of rolling stock are being 
carried oat. The electricity supply and gas works have of necessity 
been compelled to restrict working, the street lighting is reduced, 
ahd light industries are less active than was formerly the case. 
Most of the electricity and gas works belong to private companies, 
which hold concessions from the local authorities. The Municipal 
Council of Brussela—greater Brussels consists of a number of 
independent communes—owns the gas and electricity works, except 
for certain districte. On the other hand, the (English) Con- 
tinental Gas Co., to which belong the gasworks at Berlin and 
Hanover, farni-hes gas and eleotricity to a number of the com- 
munes in Greater Brussels, as well as gas at Antwerp. The scarcity 
of coal which prevailed last winter has been overcome, and the 
stocks have been replenished, so that, if the deliveries continue, an 
interruption in the lighting service is not apprehended in the 
coming winter through the lack of coal. It is added that the 
light and power stations are employing almost the same number 
of workers as in peace time, and that the number of connections 
has increased owing to the total cessation of supplies of 
petroleum. 

Shell-Making at —————.—-Mr. V. Delebecque informs us 
that in his district a Committee was formed three weeks ago to 
look into the matter of the production of shells, of which he isa 
member, and his assistant, Mr. Blandford, is hon. draughtsman ; in 
the short time which has eJapsed a number of lathes have been 
selected, the attachments for them have been arranged for, a 
suitable building for housing them has been found, and in all 
probability within the next month a factory capable of tarning 
out a large number of 4'5 shells a day will be in full operation. 

British Insulated & Helsby Cables, Ltd.—In the course of 
a recent reference in this column to the work that this company 
has in hand, it was stated that some orders had been transferred 
to the United States; we have since ascertained that this state- 
ment was erroneous, as no such transfer of orders has taken place, 
and we withdraw it unreservedly. 


Wireless in the War.—Signor Marconi, who is a Lieutenant 
in the Italian Engineera, has been in London for a short 
stay, on important business. He states that the Italians are 
using wireless telegraphy freely in the field, for directing the fire 
of big guns, and that wireless telephony has been found of consider- 
able use at sea, particularly in the British Navy. 


BUSINESS NOTES. 


Holidays.— The factory of the “2%” ELECTRIC LAMP 
MANUFACTURING Co., LTD., at Southfields, S.W., will be closed 
for August Bank Holiday week (from 2nd to 7th inclusive). A 
small staff will deal with urgent matters. 

The factory of the “OMEGA” ELECTRIC LAMP Co., LTD., at 
Hammersmith, will be closed from Monday, August 2nd, to Satur- 
day, August 7th, inclusive, for the annual holiday. 

Messrs. J. H. TUCKER & Co.'s works and offices will be closed 
from Friday night, the 30th inst., until Wednesday morning, 
August tth. 


Prices Advance.—TuHeE LIVERPOOL ELECTRIC CABLE 
Co., LTD., of Linacre Lane, Bootle, announces altered discounts to 
the trade for Association and non-Association rubber-insulated 
wires and cables, consequent upon the continued advance in raw 
materials, 


Liquidations and Dissolutions.—BRTANT TRADING 
SYNDICATE, Ltp.—This company is winding up voluntarily, for 
the purpose of reconstruction, with Mr. A. C. Viacent, of 10, 
Pancras Lane, E.C., as liquidator. A meeting of creditors is called 
for August 3rd. 

ALUMINIUM PATENT NONFLUX SOLDER.—A meeting will be 
held on August 26th, at 10, Camomile Street, E. C., to hear an 
account of the winding up from the liquidator, Mr. C. Waterhouse. 

BESSEMER & REDMAN, Newton Abbot and Torquay.— Messrs. 
Robert Redman & H. A. Bessemer, electrical engineers and con- 
tractors, have dissolved partnership as from December 31st, 1914. 
The business will be carried on by H. A. Bessemer, who will attend 
to debts. 


Outing.—A number of the employés of the ANCHOR 
CABLE Co. had an enjoyable outing a few days ago to Gathurst, 
where tea was served and a bowliag match was played. 
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Trade Announcements.— Mn. Wm. PALMER, of 886, 
Fulham Palace Road, S. W., has resigned his position as sales 
manager with the Anglo-Colonial Engineering Co., Ltd., 13, City 
Road, E.0., and by mutual arrangement with the company has 
withdrawn the agency for motors made by the Nya Foerenade 
Elektriska A. B. Ludvika, Sweden, from their business, and is 
working it on his own account from the above address. He holds 
good stocks of standard machines. . 

MR. Feancis HusBanD, A. M. IE. E., late director of Electrical 
Contracts and Maintenance Co., Ltd., has been appointed managing 
director of F. Husband, Ltd., and all inquiries should be addressed 
to the firm at Craven House, Kingsway, W. O. The business carried 
on will be electrical manufactures and supplies to the trade. 

Mr. GEO. B. CROOKATT has entered into a working arrangement 
with Mesars. Douglas Primrose & Co., 163, Hope Street, Glasgow, and 
has transferred to that firm the agencies which he held on behalf 
of Messrs. Frankenburg & Sons, of Salford, and the Jackson Electric 
Stove Co., of London. Messrs. Douglas Primrose & Co. have a special 
office staff and ample store room for dealing with agency work. 

THe WALSALL ELECTRICAL Oo., LTD., 57, Bridge Street, Wal- 
sall, inform us that they have been placed on the War Office list 
as suppliera of small meters as used on charging boards and in 
connection with signalling apparatus, 


Trade between the U.K, and Russia.— An arrange- 
ment has been concluded between His Majesty's Government and 
the Russian Government for the reciprocal waiver of Consular fees 
in oonnection with the issue and legalisation of certificates of 
origin for goods sent from the United Kingdom to Ruesia, and 
vice rersd. This arrangement is to come into force on August Ist. 
— Financial News. 


Catalogues and Lists.—Mr. SHERARD CowPER-COLES, 
1 and 2, Old Pye Street, 8.W.—Leaflet describing the Cowper-Coles 
nh ir aa electro-galvanising process for depositing zinc on iron 
and 6 

THE HoMOGENEOUS LEAD COATING Co., 1 and 2, Old Pye Street, 
Westminster, 8.W.—Illustrated circular respecting their homo- 
geneous protective lead covering for iron and steel surfaces. 

M. PAUL Gapot, Porte Champerret, Levallois-Perret (Seine).— 
Catalogues Nos. 1 and 2, with supplement, describing the Paul 
Gadot accumulators, and electric lighting apparatus for auto- 
mobiles, &c. 

MRSSRS. HAYLOCK & HASLETT, 63. Queen Victoria Street, E. O. 
—Leaflet showing the Penlite flash light, for the waistcoat 


ELECTRICAL APPARATUS Co., LTD, Vauxhall Works, South 
Lambeth Road, 8.W.—The following new E. A. O. leaflets have been 
issued :—H17A (Field Regulators) superseding H17; HI19P/l 
(D.C. Pillar Panels) superseding H19P ; H 24/1 (D.C. Multiple 
Lever Starters) superseding H24; H25 (D.C. Automatic Control 
Gear) superseding H25/1, H25/a, H25b. H26/1, H27 ; H40/1 (Iron- 
clad Switchgear) superseding H40; H41/2 (Ironclad Switchgear) 
superseding H41/1; H42/2 (Auto-Transformer Starters) super- 
seding H42/1 ; H43/2 (Star- Del ta Starters, &o.) superseding H43/1 ; 
H44/1 (Slip-Ring Motor Starters and Controllers) superseding H44 ; 
H45/1 (A. O. Motor- Control Unite) superseding H45. Leaflet 
H29 has been withdrawn from circulation. The leaflets 
are fully illustrated, and contain tabulated data relating to 
dimensione, shipping weights, prices, &o. 

THE EDISoN & Swan UNITED ELECTRIC LIdHT Co., LTD., 
Ponder's End, Middlesex. —Leaflet No. A 3,112, describing 
“ Ediswan” circuit-breakers, types W and E, with prices; also 
revised booklet on Ediswan ” Kingolite patent upright candle 
lamps, shades, &c., and a leaflet on Ediswan electric fans. 

THE ORESSALL MANUFACTURING Co., 40 and 41, Staniforth 
Street, Birmingham.—Card illustrating woven asbestos resistance 
and heating neta, with sample attached. 

THe BRITISH THOMSsON-HovusTon Co., LTD., Rugby.—Price list 
No. 5,111 on air-break Y-Delta starting switches for use with 
three-phase squirrel-cage induction motors up to 25 H. P. 

CAMERON SALES-ORGANISATION, 9-10, Southampton Street, 
W.0.—Leaflet describing the Junior bell-ringing transformer 
and porcelein clamp bushing. 

Messrs. DAVID ROWELL & Co, LTD., 33, Old Queen Street, 
Westminster.—Reference list of fencing, staircases and construc- 
tional steel and iron work. 

THE NEW SYSTEM PRIVATE: TELEPHONE CO., LTD., 148-145, 
Great Portland Street, W.—Postal card re “ intercommunicating 
telephones.” 


Licences to Trade.—The following statement by the 
War Trade Department in regard to the granting of licences to 
trade has appeared in the Times :— 

“ All applications for licences, of which a very large number, 
about 2,000, are received each day, are registered and then sent to 
the Trade Olearing House. The Trade Clearing House has collected 
and collated a huge mass of information about trading firms, 
especially in neutral countries. This Houee reports as to whether 
there is anything against either the consignor or consignee, and 
no application is considered without reference to this information. 
Many of the applications go next to a Government Department, 
.., the War Office, the Admiralty, the Board of Trade, the Board 
of Agriculture, the Ministry of Munitions, and are then referred 
to a special sub-committee when such a sub-committee exists. No 


licence is granted in these cases without a recommendation from 


the Department or sub-committee concerned, and no licence is ever 
granted against a recommeudation to the contrary from those 


quarters. 
„The work of the War Trade Department is thus carried out 
with exact and scrupulous care, All possible dispatch is exercised, 


but a careful investigation of an application for a licence is not 
always compatible with great speed. i no doubt do occur, 
dut it is claimed that they are few in number, and that every 
possible care is taken to prevent them. The strictest oversight 
and supervision are exercised.” 


Book Notices.—7he Universal Directory of Railway 
Officials, 1915. Compiled under the direction of S. Richardson 
Blundstone. London: The Directory Publishing Co. 10s.—This 
directory has now reached its twenty-first year of publication. 
The sectional arrangement of the contents is, as usual, convenient, 
but the war has naturally had ite effect upon the directories which 
deal with undertakings on the Continent. The editor announces 
that the war has made it necessary to omit the sections relating to 
the railways of Austria, Germany, Hungary, and Turkey, and for 
the same reason the seotions relating to the railways of Belgium 
and certain parts of France have not been corrected. The informa- 
tion relating to the railways at home and abroad, also the tram- 
ways in the United Kingdom, and their personnel, is revised as 
usual, and altogether the directory is a very useful one for those 
who have dealings with the great railway systems of the world. 

Manual of Electrical Undertakings and Directory of Officials, 
1915-16. By E. Garcke. London: Electrical Press, Ltd. 21s. 
net.—The nineteenth annual edition of this well-known work 
contains all its usual features particularising the electrical under- 
takings of this, and many other countries, their finances, and their 
personnel, Altogether it consists of 2,000 pages and contains 48 
maps. One of the latter is a large revieed map of the United 
Kingdom, showing the situation of all lighting, power and 
traction undertakings. The Survey of the Lear contains a good 
deal of comment relating to the war and war effects upon electrical 
undertakings, and a couple of articles describe the electrical 
position in Belgium and Germany as it was before the war. 

“ The Engineer Directory.“ London: The Engineer, 

‘Science Abstracts, A. and B. Vol. XVIII, part 7. July 26th, 
1915. London: E. & F. N. Spon, Price Is. 6d. each. 

Proceedings of the New South Wales Institute of Engineers.“ 
Vol. XXXI, No. 3. July 23rd, Cardiff: The Institute. Price 5e. 


Bankruptcy Proceedings.— HERBERT Pace, electrical 
engineer, trading as Smeeton & Page,” at 63, Queen Victoria 
Street, E. C., and residing at 33, Marlborough Road, Chiswick.— 
The first meeting of creditors was held last week at the London 
Bankruptcy Court. Egerton S. Grey, Official Receiver, 


reported that the debtor had stated that he commenced business in 


1891 at 63, Queen Victoria Street. E. C., in partnership with another 
person, who retired from the firm in 1894. The debtor continued 
the trading alone, but under the same style of Smeeton & Page,” 
and he attributed his failure to bad trade, the builders’ lock-out in 
the early part of 1914, lack of capital, and the war. In the 
absence of any offer, the case was left in the hands of the Official 
Receiver, to be wound up in the ordinary course of bankruptcy. 
The public examination of the debtor is fixed for September 7th. 


For Sale.—By order of the P.M.G., tenders are invited, 
up to 10 a.m., August 11th, for Plant and Machinery now at the 
Head P. O., Manchester. Particulars are given in our advertisement 
pages to-day. 


LIGHTING and POWER NOTES. 


Australla.—The Sydney Municipal Council, in con- 
nection with the construction of the State railways, is recom- 
mended to supply Messrs. Norton Griffiths, Ltd, with electricity 
for purposes other than lighting at not greater than Id. per unit, 
provided Messrs. Norton Griffiths, Ltd., take the whole of the 
electrical energy required by them in the metropolitan district of 
Sydney from the City Council; the arrangement, so far as the 
supply for the State railway is concerned, is to include the pro- 
vision by the company of the necessary cables between the Council's 
sub-stations and the railway. 

The Manilla (N. S. W.) electricity supply is now complete, and it 
was expected to commence the supply at the commencement of the 
month. 

The Walgate (N. S. W.) Munioipal Council has decided to submit 
the question of adopting an electricity supply scheme to a 
plebiscite of ratepayers. 

The Balmoral Shire Council (Queensland) is considering the 
question of lighting the Shire by electricity. 

The Kyneton (Victoria) Shire Council has instructed Mr. V. J. 
Crowley, consulting engineer, to submit a report on the proposed 
electric lighting of Trentham. 

The Blue Mountains Shire Council has approved of the draft Bill 
to be submitted to the N.S.W. Parliament, empowering the Oouncil 
to raise a loan of £20,000 to finance an electric lighting scheme. 
It is proposed to have a generating station at Wentworth Falls; 
for street lighting there will be installed 365 50-C. P. lamps and 
11 100-c.P, lamps.— Tenders, 

The construction of the tunnel under Sydney Harbour., between 
Long Nose Point, Balmoral and Greenwich, for the purpose of 
carrying the cables from the new power house at Whitley Bay to 
the North Sydney sub-station, is being seriously impeded by an 
inrush of water, which has risen to within 25 ft. of the surface of 
the shaft. The tunnel has already taken nearly two years to build 
about half of the length, the construction having been often 
impeded by the water diffioulty.—Sydney Daily Telegraph. s 
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Bath.—Pricr INncrgase.—The T. C. has decided that 
the charges for electricity are to be increased by 10 per cent. 


Bridge (Kent).—The R.D.C. has consented to the 
Canterbury T. C. extending its mains, so as to supply current to 
premises at the village of Harbledown. 


Bristo].— YEAR’s WORKINd.— For the year ended March 
31st last, the Corporation electricity undertaking had a total 
revenue of £116,626; the working expenditure wae £53,574 and 
the gross profit £63,052. After meeting interest and loan charges 
the net profit was £13,594, making, with balance brought forward, 
a surplus of £15,909. This has been appropriated as to £3,523 
largely for capital ; £6,011 has been placed to reserve, 
and £6,374 carried forward. Mr. Faraday Proctor, the city engi- 
neer, reports that 18,202,166 units were sold, an increase of 17 per 
cent. The revenue per unit sold has fallen below 14d., and the 
total cost per unit sold to 668d. The total connections are equal 
to 796,301 30-watt lamps, and include 19,542 H.P. of power con- 
nections, while applications have been received for some thousands 
of additional H.P. The consumers numbered 5,270, an increase of 
over 500 in the year. 


Bury.—LOAN Sancrion.—The T. C. has decided to make 
a second application for sanction to the borrowing of £7,500 
for electricity works extensions. Sanction has already been 
received, but in view of the war the L.G.B. has intimated that 
another application should be made before the money is spent. 


Canada.—The Alberta Hydro-Electric Co., which pro- 
poses to construct a series of dams on the Bow River, within the 
city limits, for the production of electric power, has made an offer 
to supply power to Calgary at the following rates :—4,000 H. P. 
at $22 per H.P. ; the next 1,000 f. P. at 331; the next 1,000 H.P. at 
$20; the next 6,000 H.P. at $19. The company asks, at the 
end of the five years, for a minimum of 10,000 H.P. on a renewed 
eontract at the same prices. 

In connection with the enlargement of the Montreal aqueduct 
and the generation of power for pumping and lighting purposes, 
the Board of Control has submitted an estimate of the cost of the 
scheme. This is put at $1,500,000, but the expenditure will not 
be made for a considerable time.— Canadian Eleoctrical News. 


Chislehurst.— PRICE INCREASE.— The. U. D. O. has been 
notified by the Chislehurst Electric Supply Co. that the charges 
for electricity will be increased by 10 per cent. from the June 
quarter, this will bring the rate chargeable up to nearly 8d. per 
unit, which is the maximum price under the company's prov. 
order.— Eltham Times. 


Continental. — Russta.— The Petrograd T. C. has 
prepared a report on the purchase of the electrical concessions 
in the town. A scheme isto be prepared for combining the various 
electrical conoerns that will be taken over by the town between 
the years 1917 and 1918; the Belgian and the “1886” electrical 


concerns are both differently equipped, and the exploitation of 


such differently equipped installations would involve the extension 
of the stations and the systems of all three concerns, including 
the existing town establishment, independently, which would mean 
an uneconomical expenditure of the town’s money in the future. 
Parallel with the preparation of a project of expenditure, a tech- 
nical and commercial scheme for exploitation must be formed 
suitable to the town’s requirements. It must also be remembered 
that all the electrical concerns in the capital will not pass into 
the hands of 5 7 15 any case, it will be 
necessary to wi conversion and extension of 
the electrical Mstallationa by May, 1917. The Town 
therefore, submits to the Town Duma that a special committee be 
appointed for the preparation of the various measures involved in 
the project suggested. 


Coventry.—PROPOSED Loan.—The E. L. Committee of 
the T. C. has recommended the Council to apply for a loan for 
extensions at the works, estimated to cost £91,417, subject to 
certain assurances from the Government. This has been agreed to 
by the Council. The extensions are necessary to meet the demands 
of firms engaged upon Government work, and the Council desires 
a Government guarantee against loss on capital account in the 
event of a cessation of the additional demand for power. 


Crayford (Kent).— PLT LIdHTNG.— The P.C. has 
received from the West Kent Electric Supply Co. an offer to light 
the new estates at Barnes Oray and Northumberland Heath with 
80-C. P. lamps at 65-yard intervals, at £2 28. each per annum, on a 
five years’ agreement, and with 100-c.P. lamps at £2 6s. each, the 
standards to become the property of the Council at the end of the 
contract term. The company is to be asked to quote for 80 and 
100-c.P. lamps, at 60-yard intervals. 


Croydon.—YeEaR’s WoRKING.—The report of the 
h electrical engineer (Mr. A. C. Cramb) on the working of 
the electricity undertaking shows that the total expenditure was 
£43,201, a decrease on the preceding year of £2,734. The reserve 
and renewals funds stand at £26,870, as compared with £39,000 
three years ago. The surplus on the year’s working was £2,595. 
In the present year an increase of £10,000 to £11,000 in working 
is anticipated, of which the increased cost of coal will 

account for not lees than £9,000. 


Darlington.—Loan SancTion.—The T. C. has received 
sanction to a loan of £26,000 for electricity purposes in respect of 
Government work; the total loan applied for was £34,000. 


Exeter.—RETUSE DESTRUCTOR.—The T. C. has decided 
not to apply at present to the L. G. B. for a loan for the construc- 
tion of a refuse destructor, the Board having intimated tbat a local 
inquiry would be held if desired, with a view to a loan being 
sanctioned when circumstances permit. — 


Faversham.— The T. C. has decided to extend the 
mains so as to supply current to the milling firm of Messrs. T. 
and T. G. Gillett. 


Fleet wood.— The Electricity Committee has received 
complaints from the Electrical Contractors’ Association, the Eleo- 
trical Trades Union and the Fleetwood Chamber of Trade regard - 
ing the carrying out of private installation work by employés in 
the Council's electricity department, and has decided to take no 
action in the matter. 


Gillingham (Kent).— School, Licutinc.—The T. C. 
has offered to install the E. L. and supply current for lighting at 
the non-provided schools in the borough at 6d. per unit, this to 
cover the cost of current and hire of installation and fittings. 


Glasgow.— YEAR’s WoRKING.—The annual report of the 
electricity depart ment shows that the gross revenue was £405,372, 
and the working expenditure £218,517, leaving a net revenue of 
£186,854. Last year's net revenue was £177,417. Interest and 
loan charges, &o., totalled £134,568, leaving a balance on the year's 
working of £62,286. After depreciation of £52,745 is written off 
capital account, the deficit on the year's operations is £459. Last 
year there was a surplus of £819. The revenue account shows an 
increase of income from all sources of £27,057, despite the 
abnormal conditions prevailing. On the other hand, the working 
expenses increased by £17,620, principally due, apart from 
the larger output, to an advance in wages to the workmen, 
a general overhaul of plant and maine, increased rates 
and taxes, and to a sum of £3,144 in allowances granted 
to those former employés now on service with H.M. Forces. 
Contracts had been entered into for the supply of coal for next 
year at prices very considerably in advance of those of last year. 
Having in view this serious addition in working cost, and increased 
amounts payable for interest, sinking fund, rates and taxes, and a 
general advanoe in the cost of all materials required during the 
coming year, the Committee has decided to recommend that rather 
than alter the existing scale of charges, 15 per cent. be added 
to all accounts from the date of last survey. The number of con- 
sumers at May 31st, 1915, was 32,030, an increase of 1,932. The 
quantity of electricity sold to private consumers during the past 
year was 85,718,795 units, an increase of 11,730,146 units. 


Godalming.—PukLIO LIRTNd.— The T. C. has agreed 
to the following offer for public lighting made by the Urban 
Electric Supply Co. :—Average number of units per annum to be 
taken as being 72,480 ; the average price per unit at which current 
is now supplied to be taken as being 2°9d. ; from January Ist, 1915, 
to December 31st, 1915, the Council to pay for each unit supplied 
2°9d. ; the units actually supplied and paid for to be deducted from 
the 72,480 units, and on the balance (representing decrease due to 
restricted lighting) the Council will pay one-fourth of 2°9d. per 
unit, although no light is supplied. 


Greenock.— IEAB'S WorKING.—It is reported that 
the electricity department has made a profit on last year's work- 
ing of £10,000, which is said to be the largest in the history of 
the department, | 


Huddersfield.—Pricz INORRASE.— The charges for 
electrical energy are to be increased 124 per cent., commencing 
with the next half-year’s accounts. 


Leicester.—Prick, INcREAsE.—The Electricity and 
Tramway Committee estimates that upon this year's generating costa 
there will be an increased expenditure of £15,000, and recom- 
mends that from September 30th the charge for lighting be 
increased by 4d. per unit, and that the charge for power be increased 
by 20 per cent.— Leicester Daily Post. 

New PLANT AND BUILDINGS.—The members of the T. C. 
recently inspected the new plant and buildings at the Lero power 
station and tramway car depdét, which have cost some £68,000, 
The station now contains three 1,000-H.P. and one 2,000-H.P. slow- 
speed 550-volt D.c. sets, which were installed in the first instance, 
a 1.500-HF. P. motor-alternator, coupled to the Aylestone S. P. plant, 
a 1,500-H.P, exhaust turbine, and two recently-erected 6, OO00-E. P. 
three-phase 6, 600-volt turbine sets running at 3,000 R. P. 1. In 
connection with the latter plant there are two 2, 000-H. P. rotary 
converters, linking it up to the 550- volt direot-ourrent sets, 
while a further 1, 000-H. p. rotary converter is installed at the 
Aylestone station, to link the latter up to the three-phase supply. 
Two new water-tube boilers have been installed, and a new brick 
chimney, 212 ft. high, has been built. The total plant capacity 
of the two Corporation power stations is nearly 29,000 H.P., and 
the output during 1914 was over 19 million units. At the car shed, 
the recent additions consist of repair shops. 


London.—HAMMERSMITH.—In his report on the year’s 
working, Mr. Bell, the Council's electrical engineer, mentions the 
difficulty experienced in obtaining coal by the river, the extra cart- 
age cost being 1s, 1d. per ton, compared with Id. per ton for trans- 
porting the coal from the Council's wharf to the generating station 
by the new ooal handling scheme, Coal and cartage together, 
however, cost £90 less than in the previous year, the coal cost per 
unit being 323d. as against 334d. in 1913-14, The output sold 
from the Council's station, 9,523,209 units compared with 9,276,365 
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in the previous year, but the maximum demand was only 
4.646 KW. as against 6,162 KW., this being due to not holding the 
Olympia Motor Show when the highest load usually occurs. The 
total unita sold, which includes certain energy purchased by agree- 
ment, amounted to 9,717,252; the gross profit was £26,995 as 
against £28,629 in the previous year, and the net profit £3,718 as 
against £6,386 in 1913-14. The department has a reserve fund of 
£16,774, and in addition to normal capital repayments, has 
written off a further £12,348, 

L.C.C.—The Finance Committee recommends the Council to 
sanction the borrowing of £10,188 for the extension of Poplar 
electricity undertaking, being £3,688 for maine and £6,500 for 
machinery. The Treasury imposes the usual conditions, and asks 
that the amounts shall be provided out of funds under the control 
of the B.C., without resort to other sources for the next 18 months. 

Sanction is to be given to the borrowiug by the St. Pancras B.C. 
of £15,000 for the provision of a 5,000-Kw. turbo-generator, to be 
repaid within 15 years,on the understanding that the B.C. will 
agree to repay within a reduced period, equivalent to one-half 
the periods now unexpired, but not exceeding 15 years, the debt 
now outstanding on the plant and machinery, for which a term of 
42 years had been granted, and which will, on the introduction of 
aon machinery, fall within the category of stand-by or reserve 
plant. 

The Council is also recommended to sanction the borrowing of 
£4,153 by the Stepney B. O. for buildings in connection with the 
electricity undertaking ; and of £2,172 by the Woolwich B.C. for 
the supply of electricity to 320 houses, including wiring the houses, 
forming part of the Commissioner of Works’ housing scheme at 
Eltham ; also of £4,700 by the Woolwich B.C, for linking up the 
undertaking with the South Metropolitan Electric Light and Power 
Co., including £3,000 for 10,000-volt feeder cable, £1,500 for two 
750-K. v. A, transformers and switchgear, and £200 for a sub- 
station. 

The Finance Committee, reporting on the application of the 
Battereea and Fulham B. O. s for sanction to the borrowing of 
£5,814 and £8,376, in connection with the scheme for linking up 
the electricity undertakings of Battersea and Fulham and Hammer- 
amith, says that the Treasury raises no objection to the loan in the 
case of Battersea as the expenditure is urgently necessary. The 
Committee is advised that the only work which complies with the 
Treasury requirement is that relating to the linking up of the 
Battersea and Fulham stations, and recommends that for the present 
sanction shall be limited to the cost of this work, viz., Fulham, 
half the cost of the main, £2,618, and transformer, £1,850; 
Battersea, half the cost of the main, £2,618. This is subjcct to the 
B. of T. approval of the agreement. 


MHansfield.—PROPOSED Loan.—The T. C. has applied 
to the L. G. B. for a loan of £500 for electric services. A new five 
years’ agreement for the supply of current has been entered into 
with the Tramway Co. 


Market Weighton.—E.L. SchRUkR.—The East Riding 
of Yorks O. C. has consented to a company being formed to supply 
electricity to the town, and the laying of underground cables along 
the main roads in the district. 


North Wales.— The North Wales Power and Traction 
Co., Ltd., has applied to the B. of T. for permission to erect 20,000- 
volt overhead lines from the sub-station at Gelli Ffrydian, Nantile, 
to Trevor Quarry. 


Norwich.—Yrar’s Workinc.—The report of the 
Electricity Committee on the year’s working of the electricity 
undertaking shows gross receipts amounting to £57,261, and 
working expenses to £31,010, leaving a gross balance of £26,250 
to be carried to net revenue. The charges for interest and 
sinking fund amounted to £18,237, and the balance carried 
to appropriation account was £8,013. The gross receipta for 
the previous year were £58,764, and the balance £27,831. 
Out of the balance of £8,013 a sum of £4,055 has’ been 
expended in completion of the scheme commenced three years 
ago, and the balance of £3,957 will be carried forward. For the 
first time in the history of the undertaking the output shows a 
decrease due to the restricted public lighting ; the public electric 
lamps number 2,639. Due to more efficient working £706 was 
saved in coal cost, although a higher price was paid, and it is not 
proposed to raise prices to consumers.— Eastern Daily Press. 


Nuneaton.—8TREEr [aicutinc. — The Electricity 
Committee has deoided to take over the existing gas lamp standards, 
which would be dispensed with when electric light was sub- 
stituted for gas, at 17s. 6d. per standard. 


Southampton.—PRIOE INOREASE.—It is proposed to 
generally increase the price of electricity, by from 4d. to d. per 
unit in most cases, for lighting and heating. A simpler scale of 
charges for power supply is proposed to bə substituted for the 
present rates; the prices for public lighting and tramway supply 
are to remain unaltered.. 


South Africa.—The supply from the Cape Town 
electricity works recently suffered a brief interruption, the cause 
of which is supposed to have been an attempt by some person to 
cut an 11.000-volt cable supplying the southern suburbs. As the 
cable was alive at the time it is considered remarkable that the 
person in question was not killed, and efforts are being made to 
trace him. 


Southend-on-Sea.—SFWAGE Pumprnc.—The T. C. has 


consented to a distributor and branch main being laid, at a cost of 
4201, to the sewage pumping stations in the town. 


Stoke-on-Trent. WInd Contraots.—In a report to 
the T. C., the Electricity Supply Committee states That this Com- 
mittee cannot recommend any particular firm of contractors, and 
that it be an instruction to the engineer that when information 
respecting wiring contractors is asked for by consumers, a list 
giving all the contractors in the district be supplied.” 


Trowbridge.—The Electric Supply Co. has applied to 
the U.D.C. for permission to use overhead lines in order to supply 
current to the Isolation Hospital in Bradley Road. 


Warrington.—Pricz INcrEast.—The price of current 
for lighting purposes and for tramways is to be increased as from 
August lst by 10 per cent., and for heating and power purposes 
(except in cases where the price is regulated by a coal clause) by 
15 per cent. 


West Bromwich.—The Electricity Committee proposes 
to supply Messrs. J. B. & S. Lees, subject to agreement, for a 
period of five years. / 


Wirral.—Prov. ORDERR.— The U. D.C. has decided to 
oppose an application, which is to be made to the B. of T. by 
Messrs. Johnson & Phillips, for a prov. order empowering them to 
supply electricity for lighting purposes within the district and to 
apply for a further order to make an electric tramway for 
paseengers and goods. 


Worksop.—PRICE IncrEasE.— Owing to the war's effect 
on the undertaking, the U.D.C. has decided to increase the price of 
current by }d. per unit for lighting, and by Id. per unit for power, 
from the end of the present quarter. 


York.—Loan Sanctrion.—The L. G. B. in forwarding 
to the T. C. sanction of loans of £7,047 for mains: £1,286 for 
poles, &., for overhead cables; £4,491 for rotary converters, &c.; 
£830 for static transformers; £1,626 for services; and £656 for 
buildings, intimates that it views with great dissatisfaction the 
action of the Council in inourring expenditure in anticipation of 
sanction, and again warns the Council to avoid such irregular 
procedure in future. 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—Y£ar’s WorKING.—The annual report on 
the working of the Corporation tramways for the last year shows 
that the cars ran 1,909,009 milee, and carried 24,048,816 passengers, 
producing a revenue of £88,002. The working expenses were 
£51,525. The net balance was £26,509, and the profit £11,000, of 
which, for the first time, one-third will be available for application 
to the common good, to the reduction of the rates, or towards 
public improvements. The receipts, the manager points out, are 
still showing a regular increase. An agreement has been entered 
into with the eleotricity department for a period of five years for a 
supply of energy at the rate of ‘85d. per unit for the first two 
million and ‘80d. for any quantity beyond, in one year. 


Blackpool.—The receipts for the Corporation tramways 
for the last month were £7,035, a decrease of £3,651 compared with 
the same period last year. The total receipts from April Ist to 
July 15th were £21,232, a decrease of £7,126, and the passengers 


showed a reduction of 935,197. 
Bury.—The B. of T. has approved of the Limefield 


and Jericho tramways extensions. 


Canada.—In connection with the Hudson Bay Railway 
scheme, attention is being directed to the water powers of the 
Nelson and Grass rivers, both in the vicinity of the railway. The 
accessible water power of the Nelson river is estimated at 
6,000,000 H.P., and of the Grass river at one quarter of that 
amount. 


Castleford.— The U.D.C. has decided to invite the 
B. of T. to inspect the tramlines in Pontefract Road, the condition 
of which is alleged to be unsatisfactory. 


Continental.—ITALT.— The Società Tramvie Elet- 
triche, recently formed for the construction of an electric tram - 
way between S. Angelo, Mirandola Terme, and Chignolo Po, has 
entered into negotiations with the Commune of S. Angelo with a 
view to the extension of: the original scheme, in the direction of 
Milan, The society stipulates that the commune shall bear an 
adequate share of the expenses, both of the construction and of the 
study of the new line. The gauge of the tramway line is to be 
the same as that of the State railways, and goods stations are to 
be constructed. 

A concession has been secured for the construction of an electric 
tramway between Valle della Versa and Stradella, whencean eventual 
continuation will link up with Pavia by traversing the new bridge 
at Becca. The line has a length of 10 km., and ite cost is 
estimated at 918.28 lire for the permanent way, overhead installa- 
tion, &c., and about 189,000 lire for rolling stock. Revista Teonicu 
d Elettricita. 

SwITZERLAND.—The progress of railway electrification in Swit- 
zerland is shown by the fact that there are some 3,000 km. of 
line converted from steam to electric working, the energy being 
supplied by local water-power. The first section electrified was 
that of the St. Gothard tunnel, of a length of 108 km. Single- 
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phase current is supplied at 60,000 volts pressure to various sub- 
stations, whence it is stepped down for distribution. 

SPAIN.—It is proposed to construct a narrow-gauge electric rail- 
way, with double track, from Fonsagrada to Ribadeo. The line 
will pass through the valleys of Langreo and Santa Eulalia, and 
terminate in the basin of the River Eo. The concession for the 
line hae been secured by the Sociedad Hispano-Belga de Ferro- 
cariles, Mineria e Industria.— Industria e Invenciones. 


Croydon.—YeEar’s Workinc.—The report of the Cor- 
poration tramways for the year ended March 31st, 1915, shows 
that the total revenue amounted to £88,614 ; working expenses 
were £70,307, and £1,974 was absorbed in war allowances to 
employés, leaving a credit balance of £16,332. From this £7,889 
was deducted for interest, £7,414 for sinking fund and £1,586 for 
income-tax, and the net balance of £191 was placed to the renewals 
fund. The reserve and renewals fund stands at £41,643. Com- 
pared with the preceding year the traffic receipts increased by 
£2,907, and it was stated that but for the war a net profit of £5,000 
could reasonably have been expected. Already the increase in 
receipte for the present year was over £700. However, owing to 


the inoreasing cost of coal there would be an extra £3,000 to find 


this year for current. 


Exeter.—The B. of T. has informed the T.C. that it 
is not at the present time prepared to sanction the proposed tram- 
way track alterations on the Blackboy Road route. 


Formby.—RALWAT EXTENSION.—An inquiry was held 
last week by the Light Railway Commissioners into the proposal 
to run a line to Formby headland, by an additional loop connecting 
with the existing electric line of the L. and Y. Bly. Co., running 
between Liverpool and Southport. The total length will be seven 
miles, and the cost £62,650.— Manchester Guardian, 


Glasgow.— FEMALE Lasour.—The Tramways Com- 
mittee has had some difficulty in the selection of uniforms for the 
large number of women conductors now employed. The problem 
has now been solved and contracts have been placed for a supply 
of Black Watch tartan skirts (large black and green check) and 
green straw hats with medium brims, which will, it is thought, 
harmonise comfortably with the regulation green uniform of the 
department. 

Halifax.—Year’s WorkiInc.—The total revenue from 
the Corporation tramways for year ended March 3lst was 
£113,170; the working expenses amounted to £73,504 ; interest on 
capital to £10,424 ; contribution to sinking fund, to £12,106 ; and the 
net profit to £16211. Ia the previous year the net profit was 
£13,643, and in 1912-3, £12,681. 


Leicester.—For the Oorporation tramways the expenses 
for the current year are estimated at £30,000 more than in 1914, 
due to war allowances, bonus, interest and sinking fund, and extra 
generating costa. After deducting the estimated receipts, it is not 
improbable there may be a net deficiency of £19,000, to meet which 
the Committee recommends the increase of fares on certain sections 
of the system.— Leicester Daily Post. 


London.—L.C.C.—The Highways Committee recom- 
mends that grants, estimated at £1,189, be made to certain officers 
and employés in the tramway department for special services in 
connection with the recent strike. 

The Highways Committee also recommends that the services of 
Me:srs. Kennedy & Donkin, consulting engineers, whose agree- 
ment expired on May 31st, 1915, be retained for a further period 
of one year, and thereafter, subject to three months’ notice, to 
advise and report as to the extension of the Greenwich generating 
station, and to afford the Coancil whatever consultative assistance 
may be required. 

The same Committee also recommends that the President 
of the L.G.B. be informed that, with a view to avoiding the 
waste in men, materials and money, due to unnecessary transit 
services in London, the Council is prepared to participate in a con- 
ference to be held under the chairmanship of a repre-entative of 
his department, with the representatives of other traffio authori- 
ties and undertakings; and that the Highways Committee ba 
authorised to take all necessary steps in connection with matters 
arising out of such conference, provided that any arrangement 
come to be limited to the period of the duration of the war. 

HAckNET.—In view of the delay in the reconstruction of the 
existing tramways in Lauriston Road and Church Crescent, caused 
by the Treasury restrictions on borrowing, the L.C.C. has decided 
to remove the rails and repair the paving where necessary. If this 
is done it will prevent the Council from periodically running a 
horsed car over the route as required in order to retain its powers 
over the tramways; the L. O. C. has asked the B. of T., under the 
circumstances, to give an assurance that no order under Sec. 41 of 
the Tramways Act, 1870, declaring the powers of the County 
Council in respect of the tramways to be at an end, shall be made 
while the Council is prevented by H.M. Treasury from obtaining a 
loan for the purpose of reconstruction, and the B.C. has been asked 
to support the Council’s application. 


Neweastle-on-Tyne.— Va R'S Workinc.—The annual 
report on the Corporation tramway undertaking shows total 
traffic receipts of £281,851, an increase of £30,837 on the pre- 
ceding year. The income from parcels totalled £1,704, advertising 
£3,018, and from lighting £7,719, making, with other items, a 
gross revenue of £293,263, an increase of £32,062. The total working 
expenditure was £160,457, compared with £147.552, an increase 
of £13,905, due to £3,970 increased cost of general repairs and 


maintenance, and £7,437 increase in traffic expenses caused by the 
concessions granted to the employés in August, but does not 
include £4,364 paid to dependents of men on active service. 
Interest charges amounted to £29,574, and £5,411 was paid in 
income-tax; sinking fund charges were £43,355; £18,000 was 
allocated to relief of rates; £6,236 for motor- buses, and other 
items make a total expenditure of £73,700, leaving £24,823 to be 
carried to the reserve and renewals fund. At the beginning of the 
year the reserve and renewals fund stood at £94,337 ; out of this 
had been expended £44,505; after adding the present balance 
the fund stands at £74,655, a decrease on the year of £19,682. 


Swansea.—TRAMwAY EXTENSIONS.—The Light Railway 
Commissioners have granted an order authorising the construction 
of additional tramways in the borough. 


Tottenham.—RAILLESS Traction.—The Metropolitan 
Electric Tramways, Ltd., has informed the U.D.C. of its intention 
to promote in the next Session of Parliament.a Bill to revive the 
powers under its Railless Traction Act, of 1913. l 


TELEGRAPH and TELEPHONE NOTES. 


British Cable Ship Lost.—The British cable ship 
Strathcona, from Auckland, has been lost in the South Pacifis, 
near the Fiji Islands. The cable-layer Iris sent a wireless 
message, received at Suva on July 14th, to the effect that she was 
searching for the survivors, and had found one boat-load. A 
ra boat, believed to be making for Tongatabn, is unaccounted 
or. 


Secret Wireless.—The German authorities at Brussels 
offer £500 reward to anybody who will inform them who is the 
owner of a mysterious wireless station which is known to be 
working at some private house in Brussels. For nine months the 
Germans have searched in vain for the apparatus, which is known 
to have revealed to people in Brussels important war news. 


Swedish Wireless Station.—A Committee has been 


formed for the erection of a wireless station at Karlsborg, Sweden, 


for direct communication between Sweden and America, thus 
escaping the British censorship. The Chairman of the Committee 
is the general manager of the Swedish State Telegraph Co. 


Throat Telephones.—At the Panama Exbibition in 
San Francisco demonstrations are given daily in the Mines Section 
of telephone communication between the advance or rescue party 
and the outside of the mine, in the case of mine accidents. The 
United States Bureau of Mines rescue crew conducts the proceed- 
ings. Each member of the rescue party weara strapped to his 
throat a small, specially designed transmitter and a watohcase 
receiver strapped to his ear. The resson for this special equip- 
ment is that a man, wearing any of the different types of oxygen 
helmets which cover his mouth, cannot use the ordinary type of 
telephone transmitter. The throat transmitter transmits speech 
practically as well as the standard type of tel-phone instrument; 
it is very small and light, aud is provided with a soft rubber cup 
which assists in holding it firmly against the throat.— Fire. 


United States.—On July 8th the U.S. Government 
took possession of the Sayville radio-station of the Atlantic Com- 
munication Co. in the interest of American nentrality, and to avoid 
contravention of the Hague Convention forbidding the establish- 
ment of a wireleas station on neutral soil during a war, as already 
reported. 

Coincidentally with the taking-over of the station by the 
Government, it was announced that the rate of $1.00 per word to 
Germany would be reduced one-half and the $1.08 rate to Austria- 
Hungary to 58 cents a word, plus the land fate in both instances. 
The Postal Telegraph Cable Co. has been handling the work at 
the Sayville station. In order to maintain its legal rights, the 
Atlantic Communication Co. will file a formal protest against the 
action of the Government.— 7. and T. Age. 


Japan.— Wireless communication has been established 
between Honolulu and Japan, a distance of 3,400 miles.— 
T. and T. Age. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia. —ADELAIDE.—August 25th. Dry cells, earth 
clips, recording counters, and various other instruments and 
apparatus, for the P. M. G. See Official Notices” July 9th. 

September lst. Condensers, testing sets, rheostate, Morse 
sounders, and Wheatstone transmitters for the P.M.G. See 
“ Official Notices July 23rd. 
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PERTH.—August 25th. P. M. G. One ton of crushed salammoniac, 
iy tons of steel galvanised wire. See ‘ Official Notices July 

August 25th. Common-battery telephones, for the P.M.G. See 
Official Notices” to-day. 

September 29th. Telephone switchboard parte, for the P. M. G. 
See Official Notices" to-day. 

SypNEy.—September 13th. Council. A. C. and D. C. electric 
motors. Specification (10a. 6d.) from E. L. Department, Town Hall.“ 

September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at Richmond 
pumping station. Acting Secretary, 341, Pitt Street, Sydney. 

MELBOURNE.—Anugust 17th. Electric lamps, caps and sockete, 
telephoue instrument parta, for the P.M.G.* 

August 24th. Telephene instruments for the P.M.G.* 

August 31st. Switchboard parts for the P. M. G.“ 


Bristol.— August 23rd. Corporation. One 6, 0OO-Kw. 
three-phase steam turbo-alternator with condensing plant. See 
“ Official Notices July 23rd. 


Darlington.—August 4th. Additions to boiler house, 
electric power station, for the T.C. Mr.: Geo. Winter, Borough 
Surveyor (returnable deposit of £2 23.). 

July 3let. Corporation. Three or five-ton.lorry (petrol, electric, 
or steam), with end-tipping body, Borough Surveyor. 


Middleton.—August 10th. Corporation. Coal for the 


electricity works. Particulars from Mr. S. Pauls, Electrical 
Engineer. , 


New Zealand.—WELLINGTON.— August 1lth. 1,500 
red and 2,000 white three-oonduotor cords, 3 tons ot bichromate of 
potash for the Pablic Service Stores Tender Board.“ 


Rochdale.— August 4th. Twelve months’ supply of 
paper-insulated cables, for the Electricity Committee. Specifica- 


Gn 28.) from C. C. Atchison, Engineer and Manager, Dane 
reet. 
i 


Sheffield.—July 30th. Water service conduit screen 
chamber, penstocks, valves, piping, &c., for the Electrio Supply 
Committee. Mr. S. E. Fedden, General Manager and Engineer. 


South A frica.ä—JonANNESBURG.— August 25th. 8. 600 
drawn- wire spiral filament traction lamps, spare parts for tramoars, 
for the Municipal Council.* 

September 25th. For the T.C. Two turbo-alternator sets, con- 
densing plant, switchgear, &o. Specification, &c., on deposit of 
£2 2s., from Mr. J. H. Dobson, General Manager. 

Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


-e a m Isaa‘ — 


CLOSED. 


Barrow.—The T.C. has accepted the following tenders 
in connection with an induced-draught plant :— 

Chimney.—John Thompson, Ltd., £840. 

Fan.—Davidson & Oo., £206. 


Motor.—British Thomson- Houston Ca., Lid., £294. 
Ash hopper.—Herbert Morris, Ltd., £289, exclusive of the hopper. 


Bristol.—The Electrical Committee of the City Council 
has entered into the following contracts :— 


City Foundry Co.—Boiler and furnace castings, £283. 

Rykes & Sugden, Ltd.—Joint and junction boxes, £508. 

British Westinghouse Co., Ltd.—alternating-ourrent meters, £1,829. 
W. Luoy & Co., Ltd. - Fuse boxes, £148. 

Ferranti, Ltd.— Direct-current meters, £865. 

Oliver Arc Lamp, Ltd.—Arc lamp carbons, £765. 


Coniston.—The new Electric Supply Oo., Ltd., has 
accepted the following tenders in connection with the undertaking : 


J. Bell.— Buildings. 
J. Usher.—Pipe track. | 
J. Gordon & Co.—Turbines and water plant. 


Glasgow. — The Tramways Committee recommends 
acceptance of offers for special track work from the Lorain Steel 
Co. and Messrs, Edgar Allen & Co. 


Holyhead.—The U.D.C. has accepted the tender of 
Geo. Watkinson & Sons, Ltd., for 500 tons of coal for the elec- 
tricity works during a year, at £1 1s. 6d. per ton for through and 
through, and £1 58. per ton for screened steam. 


Leith.—Messrs. Siemens Bros. have secured the contract 
for the supply of Tantalum traction lamps to the B.C. for the 
ensuing 12 months. 


London.—BATTRRSEA.— The B.C. is recommended to 
accept the tender of Messers. E. Green & Sons, Ltd., for renewal of 
parts of No. 2 economiser at the electricity station, at £512. 

L.C.C.—The Highways Committee recommends that the chair- 
man and vice-chairman of the Committee be severally authorised 
during the summer recess of 1915 to open any tenders that may be 
received for the provision of switchgear in connection with the 
reserve supply of electrical energy for working the Council's 
tramways, 


North of England Institute of 


Nuneaton.—The T.C. has accepted the following tenders 
for the Electricity Department :— 


Nuneaton Engineering Co., Ltd.—House-service joint boxes, without wood 
plugs, large size, 68. 8d. each; small size, 48. 9d. each. 

C. M. Ayres & Co.—Wood plugs for house-service boxes, £1 1s., £1 2s. 6d., 
£1 8s. aud £1 4s. per groas. 


Oswaldtwistle.— The D.C. has accepted the following 
tenders :— 


For lighting the new Free Library.— Messrs. Bland Light Syndicate. 
For the repairs to the fire brigade electric bells.—Messrs. W. Rothwell 
and Sons, Great Harwood. 


Rochford (Essex).—The B. of G. has accepted the 
tender of Mr. R. B. Emerson, of Ashburnham Road, Southend-on- 
Sea, for the installation of electric bells at the Workhouse, at £153. 


Worcester.— The T. C. has decided to purchase from the 
Erith Eagineering Co., a four-retort stoker for the electricity 
works, at £350, to be paid for at the conclusion of the war. 


FORTHCOMING EVENTS. 


Mining and Mechanical eers.— | 
Saturday, August 7th. At2p.m. At Newcastie-on-Tyne. Annual meeting. 


NOTES. 


„Overhead Costs.“ American articles often contain 
references to overhead coste,” the significance of which can only 
be guessed at by English readers. According to Halbert P. 
Gillette, in the Electrical World, several recent decisions of public 
utility commissions serve to call attention to a rather general lack 
of knowledge about overhead costa in the United States also. The 
term overhead costs has no generally accepted meaning, but 
appraisal engineers usually, although by no means universally, 
limit the items of construotion “ overhead costs to the following :— 
(1) Engineering and inspection ; (2) supervision (other than gang 
foremen and the profits of contractors) ; (3) organisation (prelimi- 
nary to construction) ; (4) administration, accounting and clerical ; 
(5) legal; (6) insurance (casualty, fire and title); (7) tares ; 
(8) interest; (9) contingencies, omissions and waste; (10) brokers’ 
fees; (11) promoter’s profit, 


Diesel Engine Users’ Association.—The July meet- 
ing was held at the Town Hall, Kingston-upon-Thames. The 
Mayor, Mr. C. H Burge, attended at the opening of the meeting 
and addressed the members, referring to the work which was being 
carried out by the Association, and to the very satisfactory results 
which had been obtained from the working of the Diesel engine 
plant at the electricity works of the Corporation. 

The question of a suitable allowance for depreciation of Diesel- 
engine plant in oonnection with inoome-tax assessment was 
then further considered, and, after some discussion, the following 
resolution was unanimously passed :—‘ That, in the opinion of this 
Association, the present allowance made for depreciation by wear 
and tear ou Diesel-engine plant by the Inland Revenue authorities 
is inadequate, and that an allowance at the rate of at least 15 per 
cent. per annum should be claimed.“ 

The members of the. Association were subsequently entertained 
at tea by the Mayor and Mayoress, and a visit was paid to the 
electricity station, where the Diesel engines were seen at work. 
The next meeting will be held in October. Information concerning 
the Association can be obtained from the acting hon. secretary, Mr. 
Percy Still, 19, Cadogan Gardens, London, S. W. 


A Tidal Voltage.— Troubled because his lamps grew 
dim for a few hours each day, and then as curiously regained their 
brilliancy, a customer recently called on the Boston Edison Co. to 
ascertain the cause. When the company's investigator visited the 
premises the voltage was normal, and no perceptible ground could 
be detected on the circuit. Before long, however, the phenomenon 
of the previous days repeated itself. The preseure dropped quite 
rapidly from 110 volts to 60 volts, and remained at that value for 
several hours, soon rising again, however, in the same mysterious 
manner. As there were no motors in the vicinity which oould 
cause the drop in pressure, it was decided to connect a recording 
voltmeter to the line. After this had been left in circuit a few 
days, the charts revealed the fact that each day the voltage started 
to fall about 50 minutes later than on the preceding day. As the 
consumer's property was situated on a wharf, it at once ocourred to 
the inspector that the rise and fall of the tide might in some way 
be the cause of the trouble. This was subsequently found to be the 
case, the rise of the salt water having short-circuited the service 
wires. Electrical World. 


Board of Inventions.—The Admiralty announces that 
the address of the Board of Inventions and Research ig Victory 
House, Cockspur Street, 
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Engineering Standards Committee. The first annual 
meeting, since its reorganisation, of the Sectional Electrical Com- 
mittee of which Sir John Snell is the chairman, was recently held 
to approve such work as was completed during the session, and to 
receive the reports of the work in progress. 

Asa result of this meeting, it is understood that the following. 
Reports, which have been transmitted to the Main Standards Com- 
mittee for ratification, will shortly be available to the public :— 

1. British Standardisation Rules for Electrical Machinery. 

3. British Standard Specification for Eleotricity Meters. 

3. Britieh Standard Specification for Charging Plug and Socket 
for Vehicles propelled by electric secondary batteries. 

4. British Standard Specification for Wall Plugs and Sockets, 
5-ampere, 2-pin without earthing device. 

As to the progress of the work in hand, it may briefly be stated 
that the Sub-Committee on Electric Power Cables, of which Mr. 
C. P. Sparks is the chairman, has under consideration the revision 
of the Report on Copper Conductors (Report No. 7, revised March, 
1910). The Sub-Committee on Electric Lamps will, in co-operation 
with the Tungsten Lamp Association, in the early autumn, con- 
sider the drafting of a Standard Specification for Tangsten Lamps, 
and the question of Miners’ Electric Lamps will also engage the 
attention of this Sub-Committee. 

The Sub-Committee on Electrical Accessories, of which Mr. C. H. 
Wordingham is chairman, has several Panels at work, and it is 
hoped that recommendations will soon be forthcoming in regard to 
Motor-starters, Heating and Cooking Apparatus, and Fuses, as well 
as other electrical fittings. 

A Panel has also been formed to revise the Standard Specifica- 
tion for Ammeters and Voltmeters (Report No. 49, issued in 
September, 1909), and on this Panel the British Electrical and 
Allied Manufacturers’ Association will be represented by Mr. E. B. 
Vignoles and Mr. Patrick Hamilton. 

, the Sub-Committee on Electrical Symbols, presided over 
by Dr. A. Ruesell, has appointed two Panels, one to draw up a 
British List of Graphical Symbols for use in tion and 
power work, and the other to deal with Telegraphs and Wirelees 
Symbols. 

The extremely important question of standards for distributing 
pressures for new systems, which has been brought forward by 
Mr. C. H. Merz, is to occupy the attention of a Sub-Committee, 
under the chairmanship of Dr. R. T. Glazebrook, C.B., upon which 
all interests will be represented. 

As a rough gauge of the activities of the Committee, it is 
noted that during the past year more than 90 meetings have been 
held, and from the above record of work accomplished and in 
hand, it will be appreciated that the Electrical Section of the 
Committee is engaged on work of the highest importance to the 


industry at large. 


Fatality —E.rcrric Bus AcciDENT.—On Thursday 
afternoon last, a Coroner’s inquest was held on Francis W. Dinsdale, 
who died from injuries received at the Yorkelectricity works through 
being accidentally crushed between an electric bus and a wall. From 
the evidence, it appears that a motorman named Thompeon went 
to the garage on the previous Tuesday morning for the purpose of 
taking an electric bus out for service; the bus battery had been 
charged during the night, and, aocordiug to the driver who had 
the bus on the previous evening, the controller was left in the 
neutral position as required for charging, and the brakes were on. 
Thompson, while talking to the deceased, who was standing in front 
of the "bus, inserted his key into the safety switch, which was in 
the off position, and drew it over for running, when the ‘bus 
jumped forward, pinning Dinsdale against the wall. Thompson 
immediately jumped on to the platform, and, according to his state- 
ment, discovered that the controller was in the forward position, 
instead of the neutral position, as he had anticipated ; he promptly 
reversed the controller and released the brakes, when the bus 
moved sufficiently to allow Dinsdale to be released. Thompson 
said the brake was on so hard that it broke the driving shaft when 
he switched in; he admitted that had he looked he might have 
seen that the controller was not in the neutral position ; when he 
pulled the controller off the 4 or 5. notches,” he put it on to 
No. 2 reverse, but the shaft was broken, and it would not act; he 
did not know how the bus came back. The Coroner, in summing 
up, pointed out that there was no evidence to show who had 
moved the controller, but there was a possibility of its being 
accidentally moved; he thought the driver should verify the 
position of the controller. A verdict of “ Accidental death was 
returned. 


Eleetrical Rain-Making.—A correspondent of the 
Sydney Sun says that Mr. J. G. Balsillie, wireless expert of the 
Commonwealth, believes that he can command rain by a novel 
invention which will have much the same effect on the clouds as 
a series of mountain peaks. He is about to begin experimente, 
which, if successful, will prove revolutionary. Large scale experi- 
ments, with the object of causing artificial rain, are to be made at 
the cost of the New South Wales Government. For four years 
Mr. Balsillie has been conducting research work with the idea of 
discovering means of artificially causing rain. He proposes to 
create at a high altitnde a discharge centre of electricity. For this 
purpose he will draw from a suitable generating plant a supply of 
current which will be discharged in two forms at a very high 
potential from a balloon anchored at a height of from 6,000 to 
7,000 ft. 

To Australia the question of rainfall is of the utmost importance, 
and any means which will ensure an increase of the rainfall must 
be of untold benefit. Mr. Balsillie believes that if all the clouds 


which pass over Australia can be made to discharge their moisture 
while over the! land, the rainfall can not only be increased, but 
regulated. 

Experiments made by him have led him to believe that ionisa- 
tion through the ultra-violet rays of the sun does not exist in the 
atmosphere generally any closer to the earth’s surface than within 
50,000 ft. In the absence of this ionisation the moisture-bearing 
clouds do not contain the necessary nuclei on which the moisture 
can condense, If there are no nuclei there can be no condensation. 

His problem has been how to provide these required nuclei, and, 
further, how to electrify the minute drops of moisture in the 
cloud eo that mutual attraction may be set up among them. 
Assuming this to be done, the result must be that the minute drops 
of moisture coalesce on the nuclei, and continue growing in volume 
until gravitation draws them down to the earth. 

Mr. Balsillie's suggestion for carrying out experiments on a large 
scale, to prove his laboratory work. was received with scepticism. 
However, in Mr. W. A. Holman, Premier for New South Wales, 
Mr. Balsillie found a sympathetic listener. Mr, Holman, appre- 
ciating the immense possibilities of Mr. Balsillie's idea, appointed 
a Scientific Committee to report on the Balsillie device, and advise 
the Premier regarding ita scientific basis. This Committee had a 
five hours’ discussion with Mr, Balsillie, and unanimously decided 
to investigate his device. It is anticipated that nothing like a 
complete knowledge of the new art of rain-making will be gained 
until the field experiments have been conducted over a long period. 

Mr. Balsillie believes that it will be possible, by having a number 
of stations erected on the lines of the prevailing winds, to secure 
from al] the clonds that come inland the whole of the moisture 
they contain. One result that he anticipates will follow the 
establishment of these rain-making stations is that natural thunder- 
storms and lightning will cease. i 


Nickel-Chromium Alloy.—The Marsh patent, covering 
the use of an alloy of nickel and chromium for electrical heating 
elementa, has been the subject of an action at law in the United 
States Courts at the instance of the owners of the patent 
(No. 811,859, 1906), the Hoskins Manufacturing Oo., who alleged 
that the calorite alloy of the General Electrio Co., U.S. A., was 
an infringement. A District Court supported this contention, and 
the U.S. Cirouit Court of Appeals has confirmed the decision of 
the District Court. It was shown that the General Electric Co. 
sought to purchase the patent, and failing in this, produced an 
alloy containing nickel 65 per cent., iron 15 per cent., chromium 
12 per cent., and manganese 8 cent., which they called 
 calorite.” It was stated that this alloy possessed the same pro- 
perties of high resistivity and durability as the patented alloy, and 
answered the same purposes, The Court regarded the additions of 
iron and manganese as “small and inconsequential ingredients,” 
and decided that the alloys were essentially identical. 

In the course of the action the English patent of Placet (No. 202, 
1896), was cited as an anticipation, that inventor having pointed 
out the valuable properties conferred upon alloys by the use of 
chromium, including high electrical resistance and durability at 
high tem ures. He had not, however, applied the alloy to 
electrical heating, and Marsh, the patentee of nickel-chromium for 
this purpose, while disclaiming invention of the alloy, claimed the 
discovery of a new use for it as the basis of his patent, which was 
accepted by the Court. 


Magnetos for Ignition Purposes.—A practical step 
to find a remedy for the preponderating German participation in the 
French home trade in magnetos for motor-cars has been taken by 
our contemporary, Za Rerue Electrique. It has invited the con- 
tribution of an article by a specialist in this department, Mons. H. 
Armagnat, which appears in the June issue of that journal. The 
writer has not only given a succinct historical account of his sub- 
ject, bat shows that the Germans, far from being inventors in this 
department, are merely patentees of points of detail, the credit of 
invention belonging mainly to Frenchmen. The author develops 
a complete theory of these apparatus, supported by experimental 
data, and sets out the paths which should be followed to perfect 
the ignition magneto. 


Institution and Lecture Notes.—South African 
Institute of Electrical Engineers. — The Council has formed a 
Committee called the Safety Precautions Committee, with the 
object of bringing together and assimilating data towards the 
elimination of risk and electrical accidente. 

Mr. Harold Wragg recently read a paper on “ Water-Power 
Plants: with Special Reference to the Power Plants of the Rezende 
Mines, Ltd., Penhalonga, Southern Rhodesia.” 

Canadian Electrical Association.—The Executive Committee 
decided to dispense with the usual annual Convention, being 
unwilling to ask the members of the Association to incur any 
unnecessary expense at this time. In place of the Convention, the 
Committee called a one-day meeting of representatives of operating 
companies, which was held in Ottawa on June 26th. 


Educational,—City AND GUILDS oF LONDON INSTITUTE. 
—The Council of the Institute hasawarded diplomas of 
„Associate to the following students who completed a full 
course of instruction in electrical engineering at the close of the 
recent session :— 

City and Guilds (Eng.) College: B. Hague (Siemens Memorial 
and Henrici Medals), S. W. Messent, C. Jacovou, C. G. Shaw, H. O. 
Gibson, W. H. Cable, D. Jacovou, F. F. H. Schroeder. 

City and Guilds Technical College, Finsbury ; W. J. Jones. 


146 


THE ELECTRICAL REVIEW. 


[Vol. 77. No. 1,966, JULY 30, 1918. 


Wireless High-Power Stations.—A correspondent of 
the Financial Times supplies an interesting explanation of the 
Government's decision not to proceed further, in view of the war, 
with the chain of Imperial wireless stations decided upon some 
time ago, but to compensate the company for its outlay in con- 
nection with this matter, and adopt an alternative project more in 
keeping with the circumstances which have arisen since the com- 
mencement of the European crisis. The Government at the 
outbreak of the war took the view, which has since been justified 
by events, that in all likelihood we should be able to capture the 
high-power ‘ wireless stations already erected by Germany, 
thereby rendering unnecessary some at least of the stations which 
were to have been constructed as part of our original project. In 
addition, the Colonial Empire built up by Germany, but now the 
property of the Allies, will be divided among them under 
a friendly arrangement, and it follows that the posses- 
sions of Great Britain will be substantially added to. 
It will, therefore, be convenient to erect certain stations 
not originally contemplated on sites alternative to those 
fixed upon at the outeet, provided that there is no installation near 
by of German origin, for in that case the enemy installation would 
be used instead. Thus we arrive at the dual proposition of a less 
ambitious financial scheme, and also one offering many points of 
distinction as regards geographical distribution. In the Pacific 
we are now in a position to establish stations on various islands 
not previously in our possession, which will add very much to the 
efficacy of the entirely wireless system. Finally, whereas pre- 
viously precautions had to be taken against the rival system 
adopted by the German Government, there is little danger now of 
any trouble on this score, and, while Mr. Isaacs rightly claimed 
on Monday last that the Marconi method of wireless telegraphy 
has been of immense service and assistance to the Government 
during the crisis of the past 12 months, the war has probably done 
not a little to render the Marconi patents governing wireless tele- 
graphy the most valuable in the world, owing to the fact that the 
British authorities are able to give full scope for their develop 
ment, which no other nation can do on the same acale, if only for 
the reason that there is no other Colonial Empire equal in size to 
our own. 


Scientific and Industrial Research.—The scheme 
outlined by Mr. J. A. Pease in May has now taken shape; the 
Times states that particulars were issued on Monday by the Board 
of Education in a document signed by Mr. Arthur Henderson. 
The scheme is designed to establish a permanent organisation, and 
it is pointed out that the research done should be for the kingdom 
as a whole, and that there should be complete liberty to utilise the 
most effective institutions and investigators available, irrespective 
of their location in England, Wales, Scotland, or Ireland. There 
must, therefore, be a single fund for the assistance of research 
under a single responsible body. 

The scheme provides for the establishment of :— 

(a) A Committee of the Privy Council responsible for the 
expenditure of any new moneys provided by Parliament for sc‘en- 
tific and industrial research. 

(5) A small Advisory Council responsible to the Committee of 
Council and composed mainly of eminent scientific men and men 
actually engaged in industries dependent upon scientific research. 

The Committee of Council will consist of the Lord President, 
the Chancellor of the Exchequer, the Secretary for Scotland, the 
President of the Board of Trade, the President of the Board of 
Education (who will be Vice-President of the Committee), the 
Chief Seoretary for Ireland, together with such other Ministers 
and individual members of the Council as it may be thought desir- 
able to add. 

The firat non-official members of the Committee will be:—The 
Right Hon. Viscount Haldane of Cloan, the Right Hon. Arthur 
H. D. Aoland, and the Right Hon. Joseph A. Pease, M.P, 

The first members of the Council will be: — The Right Hon. 
Lord Rayleigh, Mr. G. T. Beilby, Mr. W. Duddell, Prof. B. Hop- 
kinson, Prof. J. A. M'Clelland, Prof. R. Meldola, aud Mr. R. 
Threlfall, with Sir William S. M'Cormick as administrative 
chairman. 

It is in no way intended that the scheme should replace or iater- 
fere with the arrangements which have been or may be made by 
the War Office or Admiralty or Ministry of Monitions to obtain 
scientific advice and investigation in connection with the provision 
of munitions of war. 

A great part of all research will necessarily be done in uni- 
versities and colleges which are already aided by the State, and 
the supply and training of a sufficient number of young persons 
competent to undertake research can only be secured through the 
public system of education. 

The primary functions of the Advisory Council will be to advise 
the Committee of Council on— 

1. Proposals for instituting specific researches. 

2. Proposals for establishing or developing special institutions 
or departments of existing institutions for the scientific stuly of 
problems affecting particular industries and trades. | 

3. The establishment and award of Research Studentships and 
Fellowships. 

The Advisory Council will also be available, if requested, to 
advise the several Education Departments as to the steps which 
should be taken for increasing the supply of workers competent to 
undertake s»ientific research. 

Arrangements will be made by which the Council will keep 
in close touch with all Government Departments concerned with 
or interested in scientific research. and by which the Council will 
have regard to the research work which is being done or may be 
done by the National Physical Laboratory. 


It is essential that the Advisory Council should act in intimate 
co-operation with the Royal Society and the existing scientific or 
professional Associations, Societies, and Institutes, as well as with 
the universities, technical institutions, and other institutions in 
which research is or can be efficiently conducted. 

It is proposed to ask the Royal Society and the principal 
scientific and professional Associations, Societies, and Institutes to 
undertake the function of initiating proposals for the consideration 
of the Advisory Council, and a regular procedure for inviting and 
collecting proposals will be established. The Advisory Council 
will also be at liberty to receive proposals from individuals and 
itself to initiate proposals. It is contemplated that the Advisory 
Council will work largely through sub-committees reinforced by 
suitable experts in the particular branch of science of industry 
concerned. On these sub-committees it would be desirable, as far 
as possible, to enlist the services of persons actually engaged in 
scientific trades and manufactures dependent on science. 

Office accommodation and staff will be provided for the Com- 
mittee and Council by the Board of Education. 


Appointments Vacant.—Shift engineer for daration 
of war, for Malvern U.D.C.; gentleman to attend toexport matters 
under direction of the secretary, required by the B.E.A.M.A. ; 
mains foreman (82 10a.), for Newport Corporation; circuit 
designer and draughtsman (£350), for Victorian State Railways. 
Particulars are given in our advertisement pages. 


Electric Vehicle Co.’s Amaleamation.—A new com- 
pany has just been formed in the States to amalgamate two of the 
largest builders of electric motor vehicles—the Baker Motor 
Vehicle Co. and the Rauch and Lang Carriage Co., of Cleveland, O. 
The new conoern will be known as the Baker R. & L. Co., and has 
been registered with a capital of £500,000. 


Volunteer Notes. — ENGINEERING INSTITUTIONS 
VOLUNTEER TRAINING CORPS. Company Orders.—By Lieut.- 
Colonel OC. B. Clay, V.D., Commandant, for week ending August 
7th, 1915. , 

Wednesday and Friday.—Drills, 6 30 and 7.30 p.m. There will be 
no drill Monday, August 2nd, 1915. 

All applications for enrolment should be sent to the Oom- 
mandant, Marconi House, Strand, from whom all particulars can 
be obtained, E. G. FLEMING, 


Company Commander and Acting Adjutant. 


3RD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Graat (Officer Com- 
manding), Thursday, July 29th, 1915 :— 

Ongar Camp.—Thureday, the 29th inst.— The Battalion will 
parade at 6 p. m., on No. 5 Platform, Liverpool Street S ation. 

Train arrangements for men not travelling wich the Battalion. 
—An Officer will attend daily (except Sunday), at 8.45 a. m., at the 
low level entrance, Liverpool Street Station, and conduct to Ongar 
those men who parade at that time. Members not taking 
advantage of this opportunity will travel to Ongar at their own 


expenee: A. G. JOINER, Captain and Adjutant. 


Competition with Germany and Austria-Hungary. 
—In connection with the campaign undertaken by the Board of 
Trade, on the advice of their Advisory Committee on Commercial 
Intelligence, to assist British manufacturers and merchants to 
secure trade formerly in the hands of German or Austro-Hungarian 
firms, the Board continue to receive a very large number of 
inquiries for the names of sellers or buyers of articles of which 
the sources of supply or markets have been interfered with by the 
war. i 

Special arrangements have been made in the Commercial Intelli- 
gence Branch of the Board of Trade for dealing with these 
inquiries, and the weekly list of articles (No. 31), which inqnirers 
desire to purchase, is ready, and may be obtained by United 
Kingdom manufacturers and exporters of British goods. 

British firms interested, as suppliers, in any of the goods 
mentioned, should communicate with the Director of the Com- 
mercial Intelligence Branch of the Board of Trade, 73, Basinghall 
Street, London, E.C. 


Disaster in U.S. A.— We regret to note that by the 
capsizing of an excursion steamer at Chicago on Satu'day last. a 
large number of employés of the Western Electric Co., U.8.A., and 
their relatives lost their lives. Six vessela were embarking em- 
plosés of the company at the time, and 2,500 persons were on board 
the steamer which went down, of whom nearly 1,000 were lost. 


Late Legal.—On Wednesday the jury returned a verdict 
for the plaintiff in the West Ham case (see page 138) for £350 
damages, and judgment was entered accordingly, with oosts. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials—On Thursday last week, 
the borough electrical engineer, on behalf of the staff and 
employés of the Bootle electricity department, presented MR. E. C. 
MCDONNELL first assistant and mains superintendent, with a 
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handsome marble timepiece and a trousers stretcher, as a token of 
their esteem, on the occasion of his marriage to Miss M. Ronayne 
recently. Mr. McDonnell responded, thanking them all for the 
kindly motive which prompted the presentation. 

Mr. J. ARTHUR has been appointed engineer-in-charge of the 
electric light undertaking at Lianfdir Caereinion, 

The Bispham U.D.C. has decided to increase the salary of the 
electrical engineer, Mk. HOLLINRAKE, by £20 per annum. 

The Northampton T. C. has been recommended to appoint Mr. E. 
JOBDAN as superintendent at the power station, at a commencing 
salary of £2 68. per week, rising to a maximum of £130 per 


annum. 

Lor. G. O. M1uNEs (electrical engineer to the Lancaster T.C.), 
who was recently mentioned in dispatches for his work in con- 
nection with the machine-gun section of the 5th King’s Own Royal 
Lancastere, has been promoted to the rank of captain. 

The Plymouth Electricity and Street Lighting Committee has 
accepted the resignation of Mr. W. J. Spark, the engineer of the 
Newport Street works, and has placed on record its high appre- 
ciation of his services, Mr. E. G. OKELL, the engineer of the 
Prince Rock works, has been appointed borough electrical 
engineer, at a salary of £600 a year, rising by two annual incre- 
ments of £25 to £650. The Committee has instructed Mr. Okell 
to present a report on the reorganisation of the staff at the 
respective works. It is to accept a similar position at Hartlepool 
that Mr. Spark is leaving Plymouth. 

On the 26th inst., at St. Clement's, Ilford, Ma. R. SELLARS, of 
the West Ham Corporation electricity department, was married to 
Miss Jewell, only daughter of Mr. and Mra. Jewell, of Ilford, and 
late of Brixton. Mr. Sellars's colleagues presented him with a 
handsome timepiece as a memento of the occasion. 

Me. R. M. JockkL, charge engineer at the York electricity 
works, has been appointed engineer at the Malton power station, 
and will be succeeded by MR. EDWARDS, the present junior Charge 
engineer, 


Mr. RADOLIFFE WRIGHT, district engineer of the Bishop Auck- . 


land area of the Cleveland and Durham Electric Power Co., has 
been the recipient of a present on the occasion of his impending 
departure to South America, where he is taking up the position of 
mains engineer under an Argentine railway oompany. 

Mr. ROBT. ILLINGWORTH, lately with the Middleton Corpora- 
tion electricity department, has been appointed shift engineer at 
the Acorington electricity works. 


Tramway Oſſficials.— CORP. W. ENTWISTLE, who 
prior to enlisting in the Royal Flying Corps (Military Wing) was 
an apprentice with the South Lancashire Tramways Co., has jast 
been promoted to his present rank for a daring flight over the 
North Sea. 


General.—At Christ Church, Ince (Lancs.), on July 
14th, the marriage took place of MB. FRANK BARLOW, eldest son 
of Mr. Frank Barlow, of Higher Broughton, Manchester, and Miss 


Mabel Ellison, second daughter of Mr. John Ellison, of Kirkless 


Hall, Aspull. 

Mn. CHAS. H. THORPE has resigned his position as engineer-in- 
charge at the Hammersmith eleotricity works, in order to take up 
the position of managing partner in the firm of Morman & Bliss, 
general and motor engineers, London Road, Hounslow. 

Mr. A. S. E. ACKERMANN has been awarded a silver medal by 
the Royal Society of Arts for his paper on The Utilisation of 
Solar Energy.” 

We are informed that Mr. THOMAS BRITTEN, manager of Messrs. 
Crompton's works at Chelmsford, has been elected to a seat on the 


board of the company. 


Roll of Honour.— News has reached Glasgow of the 
death of Captain E. GEORGE Tipp, of the (now) 7th Scottish 
Rifles (T.), who has been killed in the Dardanelles. Mr. Tidd, who 
had been associated first with the Volunteers, and later with the 
Territorials, joined the 6th Highland Light Infantry as a Second 
Lieutenant, and was promoted Captain in April, 1908. During his 
14 years’ service in the battalion he proved himself a capable and 
efficient officer. A partner of the firm of Messrs. Morris, Warden 
and Oo., Ltd., engineers and merchants, 68, Gordon Street, Glasgow, 
Mr. Tidd was well known in electrical engineering circles, and 


was chairman of the Scottish Local Section of the Institution of 
Electrical Engineers five years ago. The deceased gentleman's 


son, Lieutenant Tidd, is serving with the same battalion in th 
Dardanelles. 

Lance-Corporal BERNARD MOSEY, of the Australian Force, who 
has died of wounds received in action in the Dardanelles, was 
formerly an electrician with Messrs. Calvert & Heald, of Lancaster, 
with whom he served his apprenticeship. He was in Australia 
at the outbreak of war, and joined the Commonwealth Force at 


once. 

Sergt. D. C. MARTIN, of the 7th King's Royal Rifles, who was 
on the staff of Messrs. Willans & Robinson, Ltd., of Rugby, has 
been killed in action in France. He joined at the outbreak of 
war as a private. 

Second- Lieut. H. G. ROGERS, of the 9th Somerset Light Infantry, 
who has been killed in action in the Dardanelles. was formerly on 
the staff of the British Thomson-Houston Co., Ltd., Rugby. 
He obtained his commission last September. 


Obituary.—SıR SANDFORD FLEMING.—The death is 
announced from Halifax, Nova Scotia. of Sir Sandford Fleming, 
the well-known Canadian engineer. He was born at Kirkcaldy, 
Beotland, in 1827, and when he was 18 years of age he went to 
Canada. He was engineer-in-chief of the Canadian Government 


Railways from 1863 to 1880, and while he held that position the 
railway system of the Dominion was largely extended. ‘Sir 
Sandford Fleming was the delegate of the Canadian Government 
to the Colonial Conference in London in 1887, and subsequently 


to many Cable Conferences. He was one of the foremost pro- 


moters of the8movement for securing a Pan-Britannic telegraph 
service, from which the Pacifico Cable took ite origin, and up to the 
time of his death continued to advocate the State ownership of a 
cable system throughout the Empire. 


——ů—ů 
NEW COMPANIES REGISTERED. 


Comparri Wireless Control Syndicate, Ltd. (141,009).— 
This company was registered on July 17th, with a capital of £5,000 in 41 
shares, to take over certain inventions and patents relating to wireless control 
systems and to electric apparatus and appliances for operating and con- 
trolling musical instruments and other things, and to adopt an agreement 
with Manrico Compare. The subscribers (with one share each) are: W. S. 
Jackson, 1, Greenhill Road, Harrow-on-the-Hil, financial agent; G. E. Bird. 
223, West End Lane, West Hampstead, clerk. Private company. The num- 
ber of directors is not to be less than two or more than seven; the sub- 
sci ibers are 10 appoint the first. Qualification, 50 shares. Solicitor: I. John 
Hart, 33, Old Broad Street, k. C. 


Telepad, Ltd. (141, 030).— This company was registered on 
July 19th, with a capital of £4.000 in £l shares (1,000 preferred, 1,830 
ordinary, and 1,170 deferred), to take over the benrfit of patent No. 8,973 of 
1913, to adopt an agreement with Sir George W. Kekewich, to carry on the 
business of manufacturers of, agents for, and dealers in telephone attach- 
ments and fittings, appurtenances, utensils, novelties, and devices of all kinds 
for use in offices and buildings, electrical and general engineers, stationers, 
printers, etc. The subscribers (with one preference shure cach) are: Sir 
George W. Kekewich, K.C.B., Feltham, Middlesex; W. J. Cameron, M.B. 
(Lond.), Two Oaks, Balham Park Road, S. W.; H. W. White, 28, St. James 
Square, Holland Park, W., merchant. Private company. The number of 
directors is not to be less than two or more than five; the subscribers are 
to appoint the first. Solicitor: J. Clarke, 7, New Square, Lincoln's Inn, W. C. 


Phoenix Armouring and Cable Co., Ltd. (141,042).—This 
company was registered on July 20th, with a capital of £1,000 in £1 shares, 
to carry on the business of cable armourers, cable makers, ironfounders, 
mechanical and clectrical engineers, tube and boiler makers, fitters, ete., 
and to adopt an agreement with F. Pugsley and I. S. Watts. The sub- 
scribers (with one share tach) are: F. H. Pugsley, 85, Ullswater Road, 
Southgate, N., manufacturer; I. S. Watts, 180, Argyle Road, West Ealing. 
solicitor. Private company. The number of directors is not to be less than 
two or more than five; the firs. are F. H. Pugsley and I. S. Watts (managing 
directors for seven years at £200 each per annum). Qualification, 100. 
Solicitors: Reginald Bell & Co., 37, Southampton Street, W.C. 


Smethwick Machine Shops, Ltd. (141,067).—This com- 
pany was registered on July 22nd, with a capital of 2.000 in 41 shares 
(500 pref.), to carry on the business of ironfounders, mechanical and electrical 
enginecrs, manufacturers of steel and iron tools, implements and machinery, 
munitions of war, electrical machines and fittings, engines, motor-cars, 
cycles and accessories, and hardware of all kinds, metal workers, mill- 
wrights, machinists, etc. The subscribers (with one share cach) are: C. G. 
Garrard, Goldthorn Road, Wolverhampton, engineer; S. Egerton, 17, Paignton 
Road, Edgbaston, Birmingham, sccretary. Private company. The first 
directors are C. G. Garrard (chairman) and S. Egerton. Solicitor: A. E. A 
Langhorne, 41, Temple Row, Birmingham. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Anchor Cable Co., Ltd. (69,073).—Capital, 4250, 000 in 
410 shares. Return dated May 20th, 1915. 6.500 shares taken up: £10 per 
share called up on 6,100; C61, O00 paid: £:4,000 considered as paid on 400 
shares. Mortgages and charges: 50, 000. 


Electro Chlorination Syndicate, Ltd. (109.699). — Capital. 
450.000 in 48,000 pref. ord. shares of Ol cach and 40.000 def. ord, shares 
of ls. each. Return dated December 31st, 1914 (filed May 219, 1915). Seven 
prel. ord. shares taken up; nothing called up. Mortgages and charges: Nil. 


Pernambuco Tramways and Power Co., Ltd.—Issue on 
July 6th, 1915, of £50,000 debs., part of a series of which particulars have 
already been filed. 


Porlock and District Electric Supply Co., Ltd.—Dcben- 
ture and, as further security thereto, a mortgage, both dated June 24th, 1915. 
to secure £5250, charged on Higher Mill, at Hau kcombe Porlock, Somerset. 
water rights and company’s other assets, „ and future, including un- 
called capital. Holder: C. Blackford, Porlock, Somerset. 


Pope’s Electric Lamp Co., Ltd. (101,293).—Capital, 
£25,100 in £1 shares (25,000 pref. and 100 ord.). Return dated October 12th, 
1914 (filed May 5th, 1915). 22,579 pref. and 100 ord. shares taken up; 
4,254 paid; £18,425 considered as paid. Mortgages and charges, £1 (sic). 


Julius Sax and Co., Ltd.—Mortgage debenture, dated july 
9th, 1915, to secure £1,000 (ranking pari passu with £2,500 issued in 190%), 
charged on company's undertaking. Holder: P. C. Rowe, Newlands, Leather- 
head, Surrey. 


Frinton-on-Sea and District Electric Light and Power Co., 


Ltd. —Particulars of £4,000 third debs., created July Ist, 1915. filed pursuant 


to Section 93 (3) of the Companies (Consolidation) Act, 1908, the who! 
amount being now issued. Property charged: The company's undertaking 
und property, present and future, including uncalled capital, subject to first 
and second mortgage debs., and money secured thereby, amounting to £56,000, 
No trustees. 


National Alloys, Ltd. Debenture, dated July 2nd, 1915. 
to secure C5, 000, charged on the company’s undertaking and property, present 
and future, including uncalled capital. Holder: Edward le Bas, Dock House, 
Billiter Street, E.C 


Naylorgraph, Ltd.—Debenture, dated June 24th, 1915. to 
secure 4550. charged on the company's undertaking and property. present 
and future, including uncalled capital. Holder. J. MI. Hunt, Fairlawn, Park 
Read, Southborough. 


Birmingham Central Supply Co., Ltd.—Particulars of 
£300 debentures, created July lth, 1915, filed pursuant to Section 93 (3) of 
the Companies (Consolidation) Act, 1908, the whole amount being now 
issued. roperty charged: The company's undertaking and property, present 
and future, including uncalled and unpaid capital. No trustees. 


* 
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CITY NOTES. 


Electric and General Investment Co., Ltd. 


THE repon of the directors for the year ended May 31st shows 
that the gross profit on the transactions for the year was 
£7423. After deducting all general charges, interest on deben- 
ture stock, transferring £2,409 to reserve, and adding £3,075, 
the amount brought forward from last year, there remained a 
balance of £5,222, which the directors recommend should be 
carried forward. The amount of £84,000 appearing as a provi- 
sion for contingencies in the last balance sheet has been 
debited with the sum of £4,255 in respect of losses incurred, 
and after transferring thereto the sum of £2,409 from profit 
and loss, there remained a balance of £82,154, which has 
been deducted from the value of the company’s investments 
and retained as an investment reserve fund. Mr. Emile Garcke 
retired from his office as a director by rotation, and, being 
eligible, offered himself for re-election. 

Mr. J. B. BRAITHWAITE presided over the 26th ordinary 
Konea meeng, held at Winchester House, Old Broad Street. 
n proposing the adoption of the report, the CHAIRMAN said 
it was the first time in the course of the twenty-five years’ 
existence of the company that the ordinary shareholders had 
had to go without a dividend. Of course, the conditions were 
quite exceptional, and when they looked back over the record 
of the past twenty-five years he thought they would agree 
that they had not done so badly. During that period they 
had paid them the equivalent of £6 for each £1 share, which 
worked out at an average of about 25 per cent. per annum. 
He thought they would agree that under the exceptional 
circumstances they had had to face this year they must be 
content to take aae from their past dividends, and 
reduce that average a little. For ten months out of their 


financial year they had had a state of war prevailing, which 


had entirely put a stop to financial business of almost every 
kind. The net result of the year was that they had trans- 
ferred £2,409 to the contingencies fund; they had paid £497 
oa account of the preference dividend, and they carried for- 
ward £5,222, which was within £100 or £200 of the balance 
of the preference dividend. As they knew, the dividend was 
cumulative, and they’ hoped to make a distribution as soon 
as financial conditions improved. They did not consider it 
wise to borrow for the purpose of paying the dividend on this 
occasion, but to reserve their cash resources as much as pos- 
sible. He regretted that there was no dividend for the 
ordinary shareholders, but on the whole he thought they had 
done fairly well under the circumstances in being able to show 
that the preference dividend had been earned. 

Mr. E. GARCKE seconded the motion, which was carried 
unanimously. 


Calgary Power Co., Ltd.—The report states that, con- 
sidering conditions, business has been quite satisfactory. The 
gross earnings amounted to $231,186, compared with $240.116 for 
1913, and the net earnings to $180.207, compared with $188,060, 
After deducting interest charges ($155,479), $24,728 was trans- 
forred to surplus account, leaving the balance at credit of that 
account $180,383. Both gross and net earnings were affected to 
the extent of about $27,500 by a fire which caused a suspension of 
operations for six months in the large cement mill at Exshaw, 
which is an important power oustomer. The prevailing economic 
conditions aleo prevented customers from taking normal amounts 
of power. All construction was finished early in the year. The 
new Kananaskis Falls power plant has given entire satisfaction in 
operation, as has the system as a whole. In the absence of unfore- 
seen contingencies, the operating expenses during 1915 will be con 
siderably lower than in either 1913 or 1914, notwithstanding that 
two generating plants are now in operation, Under the existing 
contracts for the sale of power the company is assured of a mini- 
mum income sufficient to meet operating expenses aud bond 
interest, and still leave a substantial surplus. The city of Calgary 
has constantly taken power in excess of the minimum specified 
in ita contract, and will undoubtedly continue to do so in the 
future. Financier, 


Bristol Tramways and Carriage Co., Ltd.—The 
directors have declared an interim dividend at the rate of 4 per 
cent, per annum for the half-year ended Jane 30th. The dividend 
warrants will be posted to the shareholders on Wednesday, 
August 4th. 


Metropolitan District Railway Co.—Interim dividend 
on the 4 per cent. guaranteed stock at the rate of £4 per cent. per 
annum, on the first preference stock at the rate of £4 10s. per cent. 
per annum, and on the second preference stock at the rate of £3 
per cent. per annum, 


Bournemouth and Poole Electricity Supply (o., 
Ltd.—The directors have declared an interim dividend on the 
ordinary shares at the rate of 5 per cent. per annum, less income-tax. 


Central London Railway Co.— Interim dividend on 
the undivided ordinary stock at the rate of £3 per cent. per annum, 
and on the preferred ordinary stock at the rate of £4 per cent. per 
annum, 

City and South London Railway Co.—Interim 
dividend on the whole of the outstanding 5 per cent. preference 
stocks 1891, 1896, 1901 and 1003, at the rate of £5 per cent. per 
annum, 


~ 


The Rosario (Argentina) Electricity Co. — The 
accounts of the Société d'Electrioité de Rosario, which is a Belgian 
company, and in which the Berlin Company for Electrical Under- 
takings is interested, show gross profite of £82,000 for 1914, as 
compared with £99,000 in the previous year, The less favourable 
result is attributed by the directors to the reaction of the 


European war on the economic situation in the Argentine Republic 


aud the resulting diminution in the demand for electricity ; 
whilst the consumption of the company's chief oustomer—the 
Rosario Tramways Oo.—also declined by about 10 per cent. as 
compared with 1913. After making provision for depreciation 
and reserve funds, the balance of net profite permits of the pay- 
ment of a dividend of 5 per cent. on the ordinary shares, as against 
8 80 per cent. in 1913. The “dividend shares,” upon which 3s. 
per share was paid in 1913, receive no distribution for the past 
year, : 


Northern Ontario Light and Power Co., Ltd.—The 
report states that the results would have been better but for the 
unsettled conditions since August let, 1914, which have made a 
difference of approximately 10 per cent. per month in the anti- 
cipated earnings during the past five months. The sum of $143,758 
has been paid as dividends at the rate of 6 per cent. on the out- 
standing cumulative preference stock. The balance of $564,496 
(including $316,442 surplus bronght forward, after adjustments of 
$6,598) has been carried forward. The sum of $133,500 has been 
applied in settlement of the year's instalment of sinking fund on 
the bonds (against $122,000 in 1913), making the total amount of 
the bonds in this fund $321,000. During the year $138,500 bonds 
have been issued, leaving certified but unissued $181,500. In 
addition, the company is entitled to have o:rtified and issued, 
because of money expended out of earnings on improvements and 
betterments, approximately $405,500 bonds. Financier. 


Russian Joint Stock Companies.—A German news- 
paper, referring to the accounts of Russian joint stock companies 
for the year ended last December, states that the first place from 
the standpoint of favourable financial results was occupied by the 
companies engaged in the electrical, metal-working and engin- 
eering trades. In particular, the electrical manufacturing works, 
which had on hand considerable stocks which were purchased at 
low prices prior to the war, realised record profite. It is oon- 
tended that the enormous import requirements of Russian 
industries, especially in regard to raw materials and machinery, 
will compel the Russian companies also, after the conclusion of 
the war, to make purchases abroad and take advantage of foreign 
exchange, notwithstanding all the existing efforts made for the 
purpose of Russianising industries. 


Metropolitan Railway Co.—The result of working 
for the six months ended June admits of the payment of the 
dividends on the several issues of preference stock and of an 
interim dividend at the rate of 1 per cent. per annum on the 
ordinary stock. The latter payment compares with 11 per cent. 
paid in respect of the first half of 1914. The Surplus Lands 
Committee announces that the balance for the half-year ended 
June 30th, 1915, will allow of the payment of an interim dividend 
on the Surplus Lands stock at the rate of 2} per cent. per annum. 


Aldershot Gas, Water and District Lighting Co., Ltd. 
Ide report states that the total revenue for the year was £51,456, 
and expenditure £39,784, leaving a surplus of £11,671. After 
providing for dividends on consolidated preference stock and 
interest on special loan and debentures, the directors recommend 
the full statutory dividends of £5 18-20 per cent. annum on 
the A stock, £4 8-20 per cent, per annum on the B” stock, 
and 25 per cent. per annum on the O“ consolidated stock for the 
half-vear all less tax.— Financier. 


Brazilian Traction, Light and Power.—The directors 
have declared a quarterly dividend of 1 per cent., as compared 
with 11 per cent. a year ago, payable in Toronto on September Ist. 
In view of the unsettled conditions and notwithstanding that the 
earnings of the company have continued to inorease in a very 
satisfactory way, the directors have decided on making the dividend 
on the common stock for 1915 at the rate of 4 per cent. per annum. 
— Financial News. 


County of London Electric Supply Co., Ltd.—The 
directors have declared an interim dividend on the preference 
shares at the rate of 6 per cent. per annum, less inoome-tax, for 
the half-year to June 30th, and an interim dividend on the ordinary 
shares for the same period at the rate of 5 per cent. per annum, 
less income tax, both payable on September 15th. 


The Roumanian A.E.G.—It is stated that the 
Roumanian A.E.G., which is the sales organisation of the Berlin 


. company in Roumania, realised net profits £6,000 in 1914, as com- 


pared with £6,200 in the preceding year. The dividend is at the 
rate of 10 per cent. on share capital of £50,000, this contrasting 
with 5 per cent, ia 1913. 


National Gas Engine Co., Ltd.—The directors have 
decided to pay an interim dividend for the six months ended June 
30th at the following rates :—5 per cent. per annum on the pre- 
ference shares, and 74 per cent. per annum on the ordinary shares, 
both subject to income-tax. The dividend warrants will be posted 
on the 31st inst. 


London Electric Railway Co.—Interim dividend on 
the 4 per cent. preference stock at the rate of £4 per cent. per 


annum, and on the ordinary shares at the rate of £1 per cent. per 
annum. 
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Marconi’s Wireless Telegraph Co., Ltd. 


Tur report of the directors for the year ended December 31st, 
1914, shows that the gross profit for the year amounted to the 
sum of £371,072, and the net profit carried to the balance 
sheet to £232,716, showing an increase of net profit over the 
preceding year of £110,392. The net profit of the year, added 
to the sum of £76,550 brought forward from the previous 
year, increases the balance now to the credit of profit and 
loss account to £309,266. The basis of remuneration from the 
Government for the use of the company’s high-power stations 
since the beginning of the war and other services not yet 
having been settled, it has not been possible to include any 
sum in respect of them in the profit and loss account of last 
year. These items will, therefore, have to be entered to the 
credit of the account of the current year. In the balance 
sheet, shares in associated companies and patents are again 
taken into account at their cost price, viz., £1,360,126, show- 
ing an increase of £61,382. This addition is mainly com d 
of the company's proportion of the increased capital of thie 
Russian The company's holdings in associated com- 
panies, except for these additions, have undergone no change 
during the year under review. The par value of shares held 
in associated companies now stands at £2,469,859, exclusive 
of shares which have no capital denomination. The amount 
which stood to the credit of share premium account has been 
9 to general reserve account, which now stands at 
£867,530. 

The French Company (Compagnie Française Maritime et 
Coloniale de Telegraphie sans Fil) has declared a dividend for 
the year 1914 at the rate of 10 per cent. on the ordinary 
shares and 31.25 francs per share on the founders’ shares. 

The Marconi International Marine Communication Co. has 
again shown substantial increase of business and profits. 
Dividends for the past year amounting to 10 per cent. have 
been declared, and the sum of £30,747 was placed to reserve 
and carried forward. 

The Russian Company (Société Russe de Télégraphes et 
Téléphones sans Fil) has made satisfactory progress. A divi- 
dend at the rate of 15 per cent. for the year 1914, as compared 
with 6 per cent. for the previous year, has been declared. 
The Marconi Wireless Telegraph Co. of America earned 
increased profits for the year, but owing to the conditions 
prevalent in Europe, and the consequent necessity to defer 
the opening of their trans-Atlantic service, the directors 
decided meantime not to declare a dividend. 

The outbreak of war caused considerable dislocation of the 
cmpany's affairs as well as of those of the associated companies. 

usinesses of importance which were on the point of fruition 

had to be deferred; many negotiations which were in course 
of successful progress with foreign Governments had for the 
time being to be abandoned; the opening of the direct public 
telegraph services between this country and the United States 
of America and Spain had to be postponed. In some cases, 
owing to the unfavourable rates of exchange. substantial sums 
had to be deposited at interest with bankers abroad, and 
some payments from foreign Governments deferred with 
interest accruing until after the war. The sum of £4,347 
due from the Turkish Government has not been received. 
In these circumstances the directors recommend the declara- 
tion of a dividend of 10 per cent. upon the ordinary shares; 
place a further £100,000 to general reserve account, increas- 
ing that account to £967,530, and, after deducting the divi- 
dend of 7 per cent. paid earlier in the year upon the prefer- 
ence shares, to carry forward the sum of £69,497. The 
directors do not contemplate that any loss in consequence 
either of loss in exchange or deferred payments will result. 
During the current year the company haa been engaged to 
its fullest capacity in supplying the demands of the British, 
Colonial and Foreign Governments. The orders in hand justify 
the anticipation that the volume of business this year will 
exceed that of any previous year. With extreme regret the 
directors record the deaths of two of their colleagues, General 
Albert Thys and Major Samuel Flood Page, who were actively 
associated with the company for some fifteen years. The 
directors retiring at this meeting were Mr Henry S. Saunders 
and Mr. Samuel Geoghegan, who, being eligible, offered them- 
selves for re-election. 

Senatore G. Marconi (Chairman) took the chair on Monday, 

at the Hotel Metropole, at the annual meeting of the com- 
pany. In moving the adoption of the report, he said he had 
little doubt that the statement of accounts would be regarded 
in all the circumstances as satisfactory. In the balance sheet, 
on the debit side capital remained practically unchanged, bills 
payable showed a slight increase, and sundry creditors some- 
what less than the figures of the preceding year. The reserve 
account now carried with it the share premium account, 
which they had transferred. On the credit side, the amount 
to the credit of temporary investments and loans against 
securities represented moneys for which they had no imme- 
diate need, and which, therefore, had been lent against or 
invested in first-class securities, earning a better interest 
than could be obtained by placing the money on deposit at 
the bank. Sundry. debtors showed an increase approaching 
£250.000 over the figure of the preceding year; practically the 
Whole of this increase was in respect of Government work, 
and nearly the whole of it had since been received. Shares 
in associated companies showed an increase of some £60.000, 
the greater part of which was represented by an increase in 
their holding in the Russian Co., by reason of the growth of 


their business and the increase of the capital, of which they 
took their proportion. The par value of their total share- 
holding was now close on 24 millions sterling, but the figure 
appearing to the credit in the balance sheet represented, as 
usual, the actual cost to the company. Turning to the profit 
and loss account, on the debit side there was the substantial 
balance amounting to £232,716 8s. lld, profit carried to 
balance sheet. This figure showed a marked increase over 
the profit of the preceding year, proportionate, of course, to 
the increase in contracts, sales, and trading account. The 
amount of work which had been done for the Government 
and the services rendered were considerable, and they had 
very little doubt that the remuneration which would be 
awarded the company in due course would be proportionate 
to their value. On the outbreak of hostilities, as was to be 
expected, wireless telegraph apparatus was promptly declared 
contraband of war, and for the time being, therefore, their 
work in many parts of the world practically came to a stand- 
still. Their programme had undergone complete dislocation, 
and it was quite impossible at the present moment to say to 
what extent or in what way it would be affected eventually. 
On the other hand, their tactory had been kept very fully 
occupied in carrying out the very important orders which they 
had received; the greater part of this work, however, would 
figure in the accounte of the present year. The American 
Co. had been deprived of the use of their trans-Atlantic 
station owing to the stations on this side being required for 
other pu It was hoped that in due course they would 
receive fair compensation. Their high-power stations, how- 
ever, at San Francisco and Hawaii had been completed and a 
telegraphic service was being conducted very satisfactorily. 
They were daily awaiting information with regard to the 
opening of the service through to Japan, and arrangements 
had been made with the Japanese Government for the conduct 
of a commercial telegraph service. The Canadian Co. had 
continued to make progress, but the changes which were con- 
templated had not yet been carried out, owing to the war. 
The Argentine Co. had had to defer for the present work 
upon their high-power station. The Belgian continued 
to conduct its business from their office in Marconi House 
under the direction of the English directors of that company, 
Mr. Godfrey Isaacs and Captain Sankey. The business was 
progressing satisfactorily, but it had been quite impossible 
to make up any balance sheet. The French Co. had con- 
tinued to do a satisfactory business and had paid for 1914 a 
dividend similar to that of 1913. The Marconi International 
Marine Communication Co., Ltd., had continued to show 
satisfactory progress, although it had not been altogether 
free from loss directly arising from the state of war. Their 
Russian Co. had had a very good year and had pus a dividend 
of 15 per cent., as compared with 6 per cent. for 1913. They 
had a considerable amount of work in hand and were doing 
a very satisfactory business. The Spanish Co.’s negotiations 
with the Spanish Government, to which reference was made 
last year, were not facilitated by the outbreak of war. They 
had, however, continued to make progress, and were approach- 
ing an early and satisfactory termination. The development 
of the Automatic Telephone Co. had not made much com- 
mercial progress, in consequence of the war. The name of 
the i had been changed to that of The Relay Auto- 
matic Telephone Co. as the Swedish name under which it 
traded was liable to be mistaken, which would not have been 
to its advantage. They had signed an important contract 
with the Italian Government, which they contemplated would 
be put into operation in the early future. With regard to 
the Imperial chain, they would remember that in the report 
of last year the directors informed the shareholders that they 
were permitted to make but slow progress with the erection 
of the six high-power stations for which they had contracted 
with His Majesty’s Postmaster-General, and the company’s 
interests were being seriously prejudiced thereby. Within a 
few days of their general meeting war was declared, and at 
the end of the year the Postmaster-General informed the 
company that, owing to altered circumstances resulting from 
the war, the Government had decided not to proceed with 
the Imperial wireless chain, They were further informed 
that the governing factors in determining the Imperial scheme 
would be better met by means other than the construction of 
stations of the character and in the situations contemplated 
by the contract for the Imperial chain, and that the amounts 
disbursed by the company in respect of the contract would 
be refunded to them. Subsequently, in February, negotia- 
tions were entered into with His Majesty’s Government for 
the erection of certain stations on conditions differing from 
those contained in the original scheme. Negotiations were 
proceeding on a basis which, if agreed to, would represent to 
the company a reasonable equivalent of the terms of the 1913 
contract. Nothing, however, had yet been definitely decided. 
Since he last addressed them there had been some important 
developments in the art of wireless telegraphy, and they had 
applied for several new patents. The company had received 
more than one letter of appreciation from the Lords Com- 
missioners of the Admiralty in respect of the work they and 
members of their staff had done. It would interest them to 
know that from their companies some 1,100 men were em- 
ploved in the forces on active service or on special duties, 
apart from the very large number at the head office and works 
who had been requested to remain at their posts, where by 
so doing they could render greater service to the country. 
On behalf of his co-directors and himself he wished again to 
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place on record their high appreciation of the services ren- 
dered to the company, and he might also say to the British 
nation and her alſies, by their managing director, Mr. Godfrey 
Isaacs. He had continued untiring in his work and activities, 
and it would be difficult to over-estimate the value of his 
services. It was very largely due to him that wireless tele- 
graphy had become and had remained a great British industry, 
of, perhaps, greater value to the nation during war time than 
in peace. 

. GODFREY Isaacs (managing director), in seconding the 
motion, said he proposed to take advantage of the oppor- 
tunity to tell them something about the company, and some- 
thing about the competition which the company had experi- 
enced, which at no other period had it been possible for him 
to speak about. He wanted to remind them that he joined 
the company on January 25th, 1910, at Mr. Marconi’s invita- 
tion. At that time the company had an issued capital of 
£547,299. It had practically no cash resources whatever, and 
it had no credit. It had been extremely difficult to find 
money in this country for wireless telegraphy. Mr. Marconi 
had personally made great efforts to find the necessary moneys 
to conduct the business of the company, and he only suc- 
ceeded by going to Italy to obtain there a substantial sub- 
scription to the preference issue which was at that time made. 
When he joined the company in 1910, Mr. Marconi per- 
sorally lent the company £12,000, and he then proceeded 
to Canada upon the company’s business. Within a few weeks 
of his absence he (the speaker) had to draw a cheque upon 
his own banking account to pay salaries which were due on 
the Saturday morning for the preceding month. That: day 
they had a capital issue somewhere approaching 14 millions 
sterling, and their balance sheet showed they were in a very 
sound position and that their assets were sound assets. They 
had to-day nearly one million sterling to the credit of their 
general reserve account, and they had very large assets in 
the shape of cash, first-class securities, and freehold and 
leasehold property. The leasehold property, although it 
appeared at cost less depreciation, they could dispose of that 
day at a very substantial profit, and had received more than 
one offer. They bad in addition a large number of shares 
ia their associated companies, most of which had that day 
a very substantial value, and all of which they hoped in the 
future would be of a very big value. He wanted to tell 
them some of the reasons why the business did not prosper 
in its first years. He thought it was very desirable that they 
should have an insight into the history of the company, 
which heretofore had of necessity, for reasons which they 
would all understand, been a closed book. Very soon after 
Mr. Marconi provided the company with this very valuable 
invention the methods which obtained abroad were adopted 
with regard to his science, und the very valuable patents 
which were then their company’s property alone were 
imitated in Germany, and with the great ability of the Ger- 
man people, and their great foresight, a big German com- 
pany was created. This German company had for its direc- 
tion some of the most eminent and able commercial men in 
Germany, who were then the directors of some of the biggest 
commercial industries in that country. It had, further, the 
great advantage of the financial aid of some of the principal 
German banks, and, finally, it had a very large subsidy from 
the German Government. That was the position of the com- 
pany against which the Marconi Co. for many years up to 
the time he joined the company, and subsequently, had to 
contend. Mr. Marconi personally, with the aid of his 
managers, had for many years succeeded—in his opinion 
marvellously—in maintaining something of the position of the 
Fnglish company, notwithstanding the very powerful opposi- 
tion of the German company. He thought it was largely 
due to the magnificent support given to the company, or 
perhaps it would be more correct to say to Mr. Marconi per- 
sonally, by the Italian Government, notwithstanding that 
they were the alles of the German company’s Government, 
that the company was able to continue its existence. The 
German company. no doubt under the direction, to a large 
extent, of the German Government, proceeded to create 
powerful agencies in pretty well every country in the world, 
and they made great headway. With the exception of Italy, 
France, and this country they did obtain a preponderating 
position in this industry in practically every part of the world. 
That was the position he found in 1910. Wherever one went, 
whatever negotiations one had with foreign Governments, one 
was always in competition with a powerful German agency. 
But that was not all. They had not only to contend with the 
German agents, but they had also to contend with the German 
ambassadors. They eventually found that their position was 
impossible under such conditions. He returned from a 
journey abroad and made an immediate appeal to Sir Edward 
Grey, and placed the facts before him, and from that time 
forward he obtained the support of the British Ministers 
abroad in their different negotiations with foreign Govern- 
ments, and from that time, also, they commenced to make 
substantial progress until they reached undoubtedly the pre- 


ponderating influence in the industry throughout the world. 


It was easy to understand that a company like the German 
company, which had the support of the German Government 
and conducted the greater parts of its business under the 
direction of the German Government, always with the aim 
of obtaining contracts and concessions for the construction of 
wireless telegraph stations in foreign countries, and having 
in View the iinportance which they ene day would play, and 
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with the prospect that when a German station was built 
German hands would work that station, that it mattered little 
or nothing to the German company, with its Government 
behind it, at what price it entered into contracts for the 
construction of these stations Under those circumstances, 
he thought they would agree that it was not easy for the 
Marconi Co. to maintain its own. Within three months of 
his joining the company it was evident to all of them that 
the future of the company lay in a commercial wireless tele- 
graph service round the world, and they adopted the policy 
of creating such a service, and one of their first acts in April, 
1910, was to apply to the British Government for the right 
to erect high-power stations in all British possessions. They 
stated at the time that they were deterinined to create this 
telegraph service, upon British soil if possible, but they had 
made up their minds that the stations were to be built. 
Unfortunately, the Government did not see its way to grant 
them that right. They asked for no money, but merely 
proposed that they should be at their own expense in building 
the stations and in working a commercial service in peace 
time, and that in case of war they would hand over the 
stations to the Government for Government purposes. It 
was N that they were not enabled in 1910 to proceed 
with that programme. Out of it was born the Imperial 
chain, and, as they would remember, when that was men- 
tioned in Parliament, it received most hostile criticism on 
the grounds that it was alleged that the company were 
receiving terms far too favourable to it. Immediately the 
matter was mentioned the German Government resolved to 
build a chain of wireless stations in all German colonies. 
The matter was not discussed in the German Parliament, but 
the stations were immediately proceeded with. He was in- 
formed, and he believed correctly, that the price the German 
Government paid for each of these stations was three times 
the price which their company had asked of the British Gov- 
ernment. Besides that price, which provided for a very 
handsome profit, the German Government gave a subsidy 
far more than wus ever contemplated by the Marconi Co. that 
they would' get from the royalty for Imperial stations; and 
that subsidy was to be paid, not for 18 years, but for 25 years. 
The stations were built and, he believed, cost the German 
Government £2,000,000. In the light of what had subse- 
quently happened, they might say it was a very bad invest- 
ment, but if they did they would be mistaken. War was 
declared between this country and Germany at midnight on 
August 4th. At five o’clock in the evening of August 4th 
Germany sent out a message to all its wireless stations, and 
euch stations sent it out to sea, covering a radius of 2,00) 
miles or more, to this effect: War declared upon England; 
make as quickly as you can to a neutral port.“ By that 
message, which occupied but a few minutes, Germany con- 
trived to save the greater part of its mercantile marine. If 
it saved only one of its big ships, like the Vaterland, it would 
have paid for the whole cost of its wireless stations. They all 
knew that it was a great deal more than that, but he did 
not think he was permitted to f° further and tell them any 
more than he had told them. He had given them that infor- 
mation because he thought it was right that they should 
understand à little of what the Marconi Co. had had to con- 
tend with in endeavouring to maintain its position in the 
world in this industry. He also had told them because he 
wanted them to understand the reasons for the conservative 
policy the board had determined upon at this time. They 
contemplated, when the war was over, in consequence of the 
very big value which wireless telegraphy had proved itself 
to have, there would be a very considerable business to be done 
with a great many foreign countries, but they were mindful 
that when that time came it was possible that, owing to 
financial stress which might reign for a period, many foreign 
Governments would defer entering into engagements, which 
otherwise they would be willing to do, if the company were 
not able to some extent, for some little period, to finance the 
work which they undertook for them. He did not know what 
Was likely to be the position of their competitors when the 
war was over, but, in any case, they did not propose to take 
any chances. They contemplated, therefore, harbouring their 
resources, 80 that when the time came they would be able 
to undertake the business which would be offered to them. 
Further, they must recognise that they might be called upon 
to render some financial assistance for a period to some of 
their associated companies, and there was no doubt the mother 
company would have to be prepared to be their bankers in 
case of need. Mr, Isaacs proceeded to refer to the loyal sup- 
port he had received from the Chairman and his colleagues 
on the board, from Mr. Bradfield (the manager), Mr. Allen 
(the assistant manager and secretary), and the engineering 
staff. He remarked on the Chairman’s presence that day, and 
said that Mr. Marconi in carrying out Bis military duties for 
the Italian Government had been nearer to the Austrian shells 
than he cared to think of. In conclusion, he pointed out 
that the balance sheets for the past five vears showed the 
company had made a net profit of close on £1,000,000, which, 
in face of the difficulties they had had, he did not consider a 
bad result. 

Mr. LANHAM congratulated the board and Mr. Isaacs, and 
said that he had opposed the managing director in the past, 
owing to the fact that, in common with other shareholders, 
he did not know.” He suggested that the board might 
give some idea of what the company was likely to get from 
the Government for services rendered, 
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Mr. Isaacs said he could not form any estimate of the 


amount likely to be received from the Government. 
The report was adopted, and the meeting further passed a 
resolution for altering the articles of association. 


British Electric Traction Co., Ltd. 


Ay extraordinary meeting was held on Friday last, at the 
Holborn Restaurant, under the chairmanship of Mr. E. 
GakCKE, to consider thé proposed scheme, which was outlined 
in our last issue, for re-arrupgement of the capital of this 
company. 

The CHAIRMAN, in proposing a resolution approving of the 
scheme, said the assets of the company stood in the books at 
£5,056,000. They proposed to write off net £908,000; that 
was to say they estimated that the assets were short of the 
capital and liabilities by 3s. 7d. in the pound. The two deben- 
ture Stocks. representing £1,800,000, were not affected by the 
heme. The other capital, amounting to almost three’ mil- 
hons, was at present divided into four classes—two preference 
stock and two ordinary stocks. and those four classes all 
ral kel equally as to capital without any priority one over 
the other. The capital of the preference stocks was not td 
ba reduced, but it would be re-arranged. The reduction of 
capital fell entirely on the ordinary stocks —50 per cent. was 
written off the preferred ordinary stock, and 70 per cent. 
off the deferred ordinary stock. Then there were the income 
certificates amounting to £266,000, which, however, had no 
capital rights. It was proposed to cancel these certificates 
and give the holders capital stock to the extent of 35 per 
cent. of the nominal amount of the certificates. It was pro- 
posed to convert the four classes of stock and the income 
certificates into two classes of stock—preference and ordinary. 
The new 6 per cent. cumulative preference stock would have 
priority of capital over the new ordinary stock, and would, with 
its rights of participation in further profits, be in every respect 
a wost attractive stock. The ordinary stock would rank after 
the preference steck as regarded both capital and dividends, 
but as a result of the reduction of capital it was hoped this 
stack would at once become dividend yielding, and that the 
dividends would gradually increase, which would be an 
advantage also to the holders of new preference stock, as the 
market values of the debenture and preference stocks would 
improve with the improvement in the ordinary stock. The 
preference stock would be allotted as follows :—To the holders 
of the existing 6 per cent. preference stock, an amount equal 
to the present holdings; to the holders of the existing 7 per 
cept. non-cumulative stock, 35 per cent.; and to the holders 
of income certificates. 10 per cent. The new ordinary stock 
would be allotted as follows :—To the holders of the existing 
7 per cent. non-cumulative preference stock, 65 per cent. of 
their holdings; to the holders of the existing preferred ordinary 
stek, 50 per cent, of their holdings; to the holders of the 
existing deferred ordinary stock, 30 per cent.; and to the 
holders of the income certificates, 25 per cent. It was quite 
possible that some of the stockholders might not approve 
the scheme in all its details. They had to consider the subject 
in its broad aspects, and to decide whether or not they wished 
to have a reduction and re-arrangement of capital, and, if so, 
whether in principle the scheme was, taking a large view, 
fair to all interests. In a complex matter of this kind, it 
vas quite natural for individual stockholders to look at it 
from the particular point of view affecting their special 
interests, but no scheme of this character could be formulated 
and carried through if they commenced by trying to satisfy 
each particular point of view. They must first deal with 
principles. and then, if they’ agreed that they were proceeding 
on the right lines, opportunities would be found for discuss- 
ing the details. In his circular to the stockholders of July 
lust year, he explained thut unless they reduced the capital 
in order to clear away the depreciation of assets it would 
be impossible to pay substantially increased dividends, and he 
explained also 15 a simple reduction applied equally to the 
four classes of stock would not meet the case, and why a re- 
arrangement of capital as well as a reduction of capital was 
necessary. At the last general meeting he explained the 
reason why the directors thought it better to go on with the 
chene now instead of postponing it. In the opinion of the 
directors there was no doubt as to the advisability of com- 
pleting the matter sooner rather than later. For some years 
tò come, not merely during the war. but for some time after 
the war. all industrial companies would be confronted by 
exceptional difficulties. It would then be a great advantage 
to the company in its corporate capacity, as well as to the 
stockholders personally, if the profits which before a reduction 
of capital were applied to reserve for depreciation become 
available for dividend or, alternatively, to strengthen the 
credit of the company. The next point of principle they had 
to consider was whether the reduction of capital proposed 
was adequate for the purpose of completely rehabilitating the 
mpany. With regard to this point. he could only refer 
them to the statements Mr. Tegetmeier and himself made 
at the annual meeting in 1913. He then said that the depre- 
ciation of the investments, having regard to the reserves 
which had been made by the associated companies them- 
s«lves, could be inet by the existing reserves of the company, 
supplemented by a sun which approximated to between two- 
thirds and three-quarters of a million. To be on the safe 
side, however, the board decided to recommend them to 
write off £900,000, and in view cf the further depression 


` 


caused by the war, the decision was a wise one. At the last 
general meeting he stated that they saw no reason to alter 
those valuations. Of course, they all knew that the inarket 
depreciation was much larger than this figure—the market 
depreciation of the capital stocks was about £2,000,000, but 
a large part of the market depreciation was due not only 
to the fact that their investments were depreciated, but also 
to the fact that they were not paying adequate dividends on 
the whole of the capital. Consequently, if they could by a 
reduction of capital, to an extent equal to the depreciation of 
assets, coupled with a re-arrangement af capital, enable the 
company to pay dividends on the reduced capital, they would 
in due course recover that part of the market depreciation 
which was due to their not paying adequate dividends on the 
present capital. The great merit, therefore, of the scheme 
was that by a reduction of capital by £900,000 they hoped in 
course of time, as dividends increased, to remove the whole 
of the market depreciation of about £2,000,000. There was 
one misapprehension he would like to remove. It had been 
said that this scheme had been rendered necessary because 
the re-arrangement of capital in 1911 was not drastic enough. 
But the re-arrangement of capital in 1911 was not intended 
to be at all drastic. It did not involve any reduction of 
capital whatever. If a reduction of capital had been 
atteinpted at that time it would have been a very serious 
matter indeed; it would have been a very much more drastic 
reduction of capital than that which they were able to pro- 
pose now. They did not try to avoid responsibility for any 
mistakes they bad made in the past, therefore they might be 
allowed to feel satisfaction with the way they had been able 
to steer the ship out of troubled waters, and were it not for 
the heavy war clouds, they should now be looking towards a 
clear horizon. It was very difficult to see into the future at 
present, otherwise he should have no hesitation in promising 
a complete recovery of their loss to those stockholders who 
were able and willing to take their courage in both hands 
by cohimensurately increasing their holdings in the company 
at the low prices now prevailing. How far this deplorable 
war and its consequences should modify this confidence the 
shareholders were us Well able to judge as he was. He firmly 
believed that if the scheme was carried out it would place the 
company in a stronger position to meet the difficulties with 
which they would all be confronted as a result of the war, 
and would, he hoped, enable the company when the war was 
over to start on a new career of prosperity with its optimism 
tempered by past adversity and its energies guided by long 
and deeply ingrained experience of both success and failure. 
He added that the directors had received proxies in favour of 
the scheme from 1,400 stockholders representing £1,200,000 of 
capital, while they had only received 77 proxies against it 
representing capital of between £7,000 and £8,000. 

Mr. ALFRED SHEPHERD, a member of the shareholders’ com- 
mittee appointed in 1911, at the time of the previous re- 
arrangement of the capital, seconded the resolution. He 
remarked that, on the whole, he considered the scheme a 
good and reasonable one in the interests Yf the four classes 
of stockholders, and unless some such scheme was agreed 
upon the company would never be able to recover the posi- 
tion it once held. 

Replying to eriticisins on the scheme, Mr. P. D. TUCKETT 
said he believed that the preference stockholders had as much 
to gain from it as anyone. For many years he had been in 
favour of reducing the capital, because he felt that substantial 
losses had been incurred which it was better to write off 
thin continue to carry on their books. 

The CHAIRMAN said he thought they fnight take the discus- 
sion as indicating that the meeting supported the scheme in 
principle, and it could be discussed in detail at the separate 
meetings Which would have to be held later. 

On a show of hands the resolution was carried by 34 votes 
to 4, being more than the requisite three-fourths majority to 
carry it. 


STOCKS AND SHARES. 


TUESDAY EVENING. 

THe Stock Exchange, these war-davs, seems to be always 
waiting for something or other. It cannot get going. Busi- 
ness has to move at snail's pace because there is this or that 
particular cloud hanging over, and close over, the financial 
horizon. Two factors operating at the moment are the open- 
ing of the market in the new War Loan and the position of 
Warsaw. To what price the 44 per cent, War Loan is likely 
to settle down is a consideration that imposes a check upon 
investment in other securities. The fate of Warsaw is keenly 
watched because the fall of the town might result in the pro- 
longation of the war, and therefore the cost be increased, 
with its inevitable sequel of more national borrowing, to the 
detriment of investment securities all round. 

Markets. consequently, remain quiescent to dull. Home 
Railway dividends ere not at all bad, and those of the Tube 
companies are decidedly good. Telegraphs are depressed by 
would-be realisations of deceased accounts. Home Railway 
dividend declarations make a tolerably good showing as a 
whole, while the electrical companies have done well. The 
Metropolitan is the only one in the latter group to pay a 
smaller rate than that of a vear ago. Central Dondon an- 
nounces its regular 4 per cent., the District pays 3 per cent. 
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on its Second Preference —as it did last year, when an iin- 
provement of J per cent. was established over the 1913 divi- 
dend. Underground Electric Income bonds get their full 
6 per cent., a somewhat pleasant surprise that has not been 
reflected in the price so far. The City & South London has 
declared dividends on all its preference stocks: six months 
back the 1901 and 1903 issues had to go without distributions. 

Central London ordinary has changed hands this week at 
734, and having regard to the stocks behind it which are 
receiving their full. dividends, the 4 per cent. guaranteed 
interest looks reasonably secure. The non-assented ordinary 
stock has not been dealt in since May, when the price marked 
40. This year’s solitary bargain in all four preference stocks 
was done last March, in the 1903 issue, at 80. London Elec- 
tric 4 per cent. preference stands about 63; the company 1s 
to pay 1 per cent. on its ordinary shares. 

Electric Lighting shares are mainly lower in consequence of 
the outlook with regard to coal. The County of London has 
declared its accustomed dividend at the rate of 5 per 
cent. on the ordinary shares, but the price has fallen 4 to 
104, and the preference at the same price are equally lower, 
while the debenture stocks of this, and of the City company, 
have been impartially marked down by about five points 
apiece. South Londons, which have been scarce for a long 
time past, have been offered to a small extent at 33. South 
Metropolitans had no difficulty in finding a home at about 
158. 6d., and more could probably be placed at about the 
same figure. Citys are easier at 13, and the preference at 
11, the latter registering a fall of £1 in a fortnight. The 
market as a whole is slightly inclined to depression. 

There is no change worth mentioning amongst manufactur- 
ing companies, beyond declines in British Westinghouse 
preference and Electric Construction shares. 

The British Electric Traction resolutions for writing down 
the capital of the company, and its re-arrangement into two 
classes of stock, were duly passed at the meeting last week. 
Business has been taking place in the 7 per cent, preference 
on the basis of 374, and in the 6 per cent. preferred at about 
104, while the 5 per cent. perpetual debenture stock is rather 
better at 783. 

Some astonishment is aroused at the action of the Adelaide 
Electric Supply Co. in asking debenture-holders to consent to 
a variation which apparently removes the date of the redemp- 
tion of the stock at 105 from 1936 to about 15 years later. 
It is difficult to believe that the board can intend to suggest 
such a course, and perhaps there is a misunderstanding which 
will be removed by subsequent developments. Meanwhile, 
stockholders will do well not to send in their proxies until all 
ambiguity is cleared away. 

The Telegraph market is flat, weakness extending from the 
Anglo-American group to that of the Far East, and embracing 
the shares of the trust companies. Disinclination on the part 
of buyers, and a pressing desire to sell on the part of a few 
executors of deceased accounts, have combined to lower the 
market. The table of vields which we give in our share list 
is worth consideration by those who have money left over 


from the War Loan, for the cable industry will be one of the 


first to revive after the war, and the best companies occupy 
sound financial positions. 

Telegraph Constructions have fallen £1, and other similar 
descriptions are dispesed to give way here and there. In 
sharp contrast to this depression in the industrial market, 
there stands out an amazing gamble now going on in New 
York in the shares of such American commercial companies 
as are receiving war orders. Some of the prices have been 
moving by 10 to 20 points a day. The diplomatic situation 
between America and Germany is wholly ignored, on the 
confident assumption that the United States will fight its 
battles in words, and smother its feelings in dollars—dollars 
mainly of the Allies, of course. 

Three stocks stand out in the markets as easy targets for 
spasms of nervousness whenever dividend-dates draw near, 
and the trio is composed of Canadian Pacifies, Underground 
Electric Incomes, and Brazil Tractions. The last-named has 
been fluctuating sharply because of the regular quarterly fear 
that the usual 6 per cent. per annum will have to come down. 
After keeping fairly steady around 50 for some little while, 
the quotation broke to 48, although Rio exchange remains in 
the vicinity of Is. Id., at which—so it is understood—the 
W can do quite well on the basis of present earnings. 
Maybe the dividend will be out before these Notes, but it 
has been suggested here on several previous occasions that 
holders of Brazil Tractions might even prefer to see a modest 
reduction if it were accompanied by assurances that the rate 
could be maintained with reasonable certainty. 

Anglo-Argentine debenture stocks are a dullish market, and 
the 44 per cent. issue shed 5 points to 75, bringing it level 
with the Fives. The Mexican division goes extremely softly. 
No further news of consequence has arrived to stir up the 
market, and everybody waits to see whether the promised 
pacification is going to turn out in the usual manner. 

The Marconi meeting produced an intensely interesting 
speech from the famous and gallant inventor, whose words 
may well be recommended to those in high official places. In 
the Stock Exchange the price keeps steady at 368. 3d. Ameri- 
can Marconis touched 148. 8d.. and lost no more than the 
pence, while Canadians at 48. 9d. are beginning to rally. The 
home armament shares show little variation. Rubber is a 


quiet market, the tendenc bein to all . > 
back slightly. Á g to allow prices to slide 


SHARE LIST OF ELECTRICAL COMPANIES. 


Homes ELECTRICITY QOMPARIES. 


Price 
July 27, Rise or fall Yield 


Dividend, 
1914, 1915, this week. p. o. ò 
Brompton Ordinary... 4 10 8 — 4 26 5 
do. 7 per dent. Pref, .. oo 7 73 = 4 10 4 
Charing Oross Ordinary ee oe 6 4 —_ 6 5 0 
do. do. do. 1 Pre. 4 4 — 5 12 8 
do. do. Ciey Pre. 4 84 xd — 516 2 
do. Deb. 0 oe ao oe 4 80 mas. 5 0 0 
ee oe ee ee eo 6 43 -e 5 11 1 
do. 4% Deb. oe oe oe ee 43 88 xd T 4 17 10 
City of London 9 18 — 4 618 6 
o. o. 8 cent, Pref, 6 11 — $ 5 9 1 
do. do. 5 ob. ee ee 6 100 —5 5 0 0 
do. do. 44 Deb. 43 85 5 6 0 
County of London — toa OS 1 618 4 
do, do. 6 per cent. Pref... 6 1 — 614 8 
do. do. lst Deb. ee 4 90 —8 5 0 0 
do. do. 2nå Deb., .... 85 —5 5 6 0 
Kensington Ordinary .. .. 9 — ĵ 618 6 
Londen Blectric.. .. .. « 4 i — 8 8 4 
do. do. 6 per dent. Pref. .. 6 4 — 6 6 4 
do. do. é b, os oe os é 80 = 5 0 0 
Metropolitan n 8 — 616 8 
do. Ret cent. Pre. 4 82 — 6 0 0 
do. b. ee e ee 4 v0 — 6 0 0 
do, Deb. ee we ee 83 70 = 5 0 0 
St. James’ and Pall Malı .. eee 7 — 1 0 0 
do. do. do. 7 per oent. Pref. 9 67 — 5 12 0 
do. do. do. 3; Dbb). B 70 xd — 5 0 0 
South London 6 8 — 615 4 
South Metropolitan Pref. .. .. 7 lb — 6 45 
Westminster Ordinary oe oe oe 9 7 aa 6 8 1 
do. då Pref, es es oe 43 68 * 4 17 4 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am, Tel. Pref, ae ee ee 6 8 —2 6 2 6 
do. Def, ee oe ee lè 21 SER ił 71 a 
Chile Telephone ee ee ee ee 8 6 =. 6 18 5 
Ouba Sub. Ord. ee oe ee oe = 6 1 8 
do. Pref. 0 ee ee 0 10 15 — 8 18 4 
Bastern Extension : —ͤ | 114 — "619 0 
O. 4 De U e ee 4 80 —24 5 0 0 
Bastern Tel. Ord oe 0 0 0 7 121 — 36 12 2 
0 f. oe ee ee 84 70 =] 5 0 0 
do. 4 Deb. eo oe ee 4 80 —1 5 0 0 
Globe Tel. and T. Ord. ee oe so 6 93 oom 7 0 8 
0. s ee se eo 6 11 — 5 9 1 
Gt. Northern Tel, ee æ. o N 88 —1 618 4 
Indo-Buropean oe ee ee . 65/- 62 — 6 5 9 
Marconi ee ee e eo ee 10 113 -e 6 8 1 
New York Tel, 444. 43 96 +1 418 9 
Oriental Telephone Ord. „ 10 14 — 5 6 8 
do. Pref, oe ee 6 13 . — 18 5 6 8 
Tel. B Deb. ee se ee ee dà 88 = 5 2 8 
United 0 Plate Tel. on eo eo 8 62 = *q 19 10 
do. Pref, ee ee 6 4 — 6 a q 
West India and Pan. ee se ee 1 1 oo 8 17 9 
Western Telegraph ee ee ee 7 11 ee. $ *6 16 a 
do. 4 Deb. eo oe é 81 1 4 16 5 
Home Ras, Í 
Oentral London, Ord, Assented .. 4 74 +1 5 8 1 
Metropolitan — eee ee it at 6 3 0 
do. District ee oe ee Ni 18 — Nil 
Underground Electric Ordinary .. Nil 13 — Nil 
do. do. 8 A s e oe Nil 6/- = Nil 
do. do. Income ee 6 16 TE 9 8 0 
Foruien Taams, 
Angio-Arg. Trams, First Pref. A d 4x4 — 617 6 
do. and Pref, ae ee 83 xd — 7 17 2 
do. Ded. 3 v 4 75 xd — 5 6 8 
do. Deb. 0 oe 43 75 xd 5 6 0 0 
0. 6 b. e 5 16 — 6 18 4 
Brasil Tractions ee ee ee ee 6 48 —1 12 10 0 
Bombay Bleotrio Pref. ee ee ee 6 103 ba 5 16 10 
do. ék De e ee 4 90 = 5 0 0 
Mexico Trams on ee ee e Ni 88 3 Nil 
do. 5 per cent. Bonda .. — 60 — Nil 
0. 6 r cent, Bonds ee R 80 — Nil 
Mexican Light Common ee . Nil 20 — Nil 
0. Pref. ee ee ee Nil 80 5 Nil 
do. Ist Bonds ee ee TR 45 — — 
Adelaide Sup. 6 per cent, Pref, — 6 5 — 600 
do. . 6 De 0 ee ee ee 6 99 — 5 1 0 
Maworactunine OompPanine, 
Babcook & Wilcox ry oe ee 14 — 6 4 6 
British Aluminium Ord. ee 1 — 411 1 
da. Pref, ee ee 6 18 a 6 9 9 
British Insulated Ord. .. . 15 11 — 6 18 4 
0. rel. ee ee 6 6 —_ 6 0 0 
British Westinghouse Pref, .. .. R 88/6 —1/6 8 19 2 
do. 4Deb... ° > ee 4 70 xd — Blt 4 
do. 6 P. lien e ee 6 100 = f 0 0 
Callenders ee ee ee ee ee 15 11 — i 6 16 4 
do. 5 Pref.. e 0 e 5 43 — 6 2 7 
d 44 Deb. ° a 96 == 414 8 
Castnér-Kellner ..  .. ae 15 10 — 412 6 
Edison & Swan, £3 Pod. Nil 1 = Nil 
do. do. fully paid ki .. Nil 1 —} Nil 
do. do. 4 Deb. ee ee ee 4 60 xd — 6 18 4 
do. do 6 Deb. oe 6 60 . 8 6 8 
Electric Construction .. 98 - 6 11/6 —1/- 10 8 8 
do. do. Pref, ee ee 7 1 xd E 7 0 0 
Gen. Elec. Pref, e ee ry 6 92 xd -= 6 8 1 
Henley ee e oe 20 14 -m 8 8 8 
do, Pref. 0 0 oe 43 — 4 14 9 
do. Deb. eo ee 0 ee 95 — 4 14 9 
India Rubber „ 5 81 — 8 14 8 
Telegraph Oon. eo ee 0 20 33 —1 7 7 6 


* Allowance made for dividends being paid free of income-tar, 


Underground Electric Railways Co. of London, 
Ltd.—Interest on the 6 per cent. first camulative income debenture 
stock will be paid on and after September Ist, less inoome-tax, at 
the rate of 6 per cent. per annum, and coupon No. 15 of the 6 per 
cent, income bonds will be paid, free of British income-tax, at the 
rate of 6 per cent, per annum on the same date. 


Bis ON Mee ER OS 


-y — ee — — 


vol. 77. No. 1,966, JULY 80, 1915. 


THE ELECTRICAL REVIEW. 153 


REVIEWS. 


Eleclricii) in Mining. By D. R. SHEARER. London: 
Hill Publishing Co. Price 6s. 3d. net. 


This is an American publication intended to fulfil, so we 
are told in the preface, a demand for a small treatise 
covering in a general way the many phases of electrical 
engineering as applied to coal mining, and to be of use 
to the investor or the operator in outlining methods of pro- 
cedure and to the operating engineer in tracing the founda- 
tions upon which an electrical 


is divided into 18 short chapters, which deal with the sub- 
ject, technically speaking, in a very elementary manner and 
give a minimum of information, but much good advice. 
For instance, in Chapter V, on the Selection of Power 
Plant Equipment,” the main point which the author tries to 
drive home is that an engineer should be employed to design 
oe a and much that he says is sound common sense. 


ently conditions in American mines relating to. 


electrical engineering are very similar to those existing 
in this country previously to the introduction of the last Home 
Office special rules, for in Chapter I we read “ It is a lament- 
able fact that few mine operators (managers) give to their 
electrical plant the attention justly due, either as to its lay- 
out and equipment or to its operation and upkeep. 
Frequently in their efforts to secure economy in power plant 
costs the owners install inadequate machinery in an improper 
or incomplete manner, and place this equipment in the care 
of men limited in both training and experience.” Again, 
in the last chapter, dealing with efficient operation, we read : 
“The trouble with a great many mine superintendents and 
their electricians is that they have an idea that it is 
economy to run any machine as long as a wheel will turn, 
regardless of conditions or the state in which the machine 
is operating. The writer has seen a motor taken in on a 
haul when there was almost a certainty that it would burn 
out on the first heavy pull. This it did, although a half- 
hour’s repair work on one of the coils before it entered the 
mine would have saved a complete re-winding, several days’ 
labour, and the loss of the use of the machine.“ 

The author apparently is not very favourable to “ sales- 
men, as too often a manager or superintendent is induced 
to parchase certain machines by some smooth-tongued sales- 
man who, of course, knows his own line better than any 
other, and naturally believes it to be the best, regardless cf 
conditions to be met or previous operating experiences with 
the same machine,“ and the supply salesmen are not going 
to assist the plant toward economical operation, for they 
wish to sell more supplies, which is true to some extent, 
but we mast not forget that the chief object of the sales- 
man is to obtain a permanent customer for his firm, or to 
increase the firm’s reputation by a recommendation from 
one customer to another, and to sell unsatisfactory machines 
or material is undoubtedly the wrong way to do this. 

The work is well printed and nicely bound, and the 


‘illustrations consist of a few diagrams and photographic 


views. As already mentioned, the book is not intended as 
a technical exposition on mining electrical engineering, and 
therefore too much must not be expected of it; what is 
dealt with is more in accordance with American than 
British practice. Electrical haulage, for instance, is con- 
fined to “ locomotive” haulage, and the coal-cutting 
machinery described is totally unsuited to the conditions of 
machine mining in this country. 

In spite, however, of its limitations in this respect, we 
can recommend it as a work full of common sense and 
sound advice on the question of installing and operating 
electricity in mines, and one that should be read by all 
interested either financially or in the management of mines, 
especially those who are considering the installation of 
electricity. 


— 


Electric Light Fitting. By S. C. BAT STONE. London: 


Whittaker & Co. Price 58. net. 

It is no easy task, if one may judge by most text-books 
on electric wiring, to write a book on the subject which 
covers the ground sufficiently well, and yet avoids many 


wer plant may be estab- . 
lished and operated in the most efficient manner.” The book 


page 306 is decidedly large. 


sections of electrical engineering which are not directly con- 
cerned with wiring. Mr. Batstone has been decidedly 
successful in his book in this respect. He gives a brief 
but sufficiently complete explanation of electrical terms and 
of the theory of electricity, using the analogy of the flow 
of water in pipes with great effect, and then proceeds at 
once to discuss wiring systems and all the various acces- 
sories used in connection therewith. This section of the 
book is copiously illustrated. If there is a fault in that 
direction, it is that there are too many illustrations, as 
anyone using the book might be assumed to be familiar 
with the external appearances of ceiling roses, tumbler 
switches, metal-filament lamps, and so on. It is, however, 
a fault on the right side. 

In the chapter on wiring systems some suggestions as to 
the conditions suitable for each system might, with advant- 
age, be added in a future edition. 

Following the descriptions and illustrations of accessories 
comes a chapter on “ Transformers, arrangement of Circuits 
and methods of Wiring.” It is doubtful whether Mr. Bat- 
stone’s implied recommendation to use small transformers 
would be considered good practice to-day, as high-voltage 
metallic-filament lamps are now cheap and reliable. It is 
in reading this chapter that one grudges the space wasted 
on some unnecessary illustrations of accessories. One would 
have liked to have had arrangement of circuits ” treated 
much more fully, with a typical circuit shown wired in 
various ways to illustrate the opportunities of waste or 
economy of material that result, This highly important 
question for the wireman is.not mentioned, although the 
man laying out the circuits has no more important problem. 

The remainder of the book deals with the erection of 
fittings, meters, private plants and supply stations, followed 
by the apparently inevitable reprint of the I. E. E. Rules and 
Home Office Regulations. All these subjects are carefully 
dealt with and well illustrated, though the plans of the 


private plant general arrangements would be improved by 


giving the approximate scale to which they have been 
drawn. They all show, too, the battery arranged in double 
tiers, which is decidedly undesirable, if it can possibly be 
avoided. i 

There are a few further points which might receive atten- 
tion. in a future edition. The remarks as to the use of 
aluminium as a conductor are rather too sweeping, unless it 
is made more clear that only internal wiring work is referred 
to, whilst the table for the ratings of various conductors would 
be improved by substituting the I.E.E. ratings as the 
“ safe ” currents in place of the ratings at 1,000 amperes per 
sq. in. One of the very few sections of the book in which 
all details are not very clearly explained is that dealing with 
the calculations for water power, and a re-drafting of this 
portion would be advantageous. The use of charge battery 
meters reading 10 per cent. slow is by no means satisfactory 
(it gives no means of recording properly the occasional over- 
charge that is necessary), and it is a pity it has been mentioned 
without criticism. Finally, the size of plant suggested on 
It is rarely necessary to 
provide the engine and dynamo larger than would be 
required to run the normal maximum number of lights, but 
in this example the plant suggested is over twice this size. 
There is also some mistake in the figures, &c, as printed, 
which should be corrected. 

These faults are of minor importance, however, and are 
indicated with an eye on the future editions of the book 
that are sure to be called for. On the whole, it is well and 
clearly written, and can be recommended with confidence. 


Konstruktion und Priifung der Elektrizitdtszahler. By A. 
KGNIGSWERTHER. Second Revised Edition. Leipzig: 
Dr. Max Jiihnecke. Price 16 M. 


This second edition is a considerable enlargement of the 
first, and brings the subject of supply meters practically up 
to date again. 5 

Starting with a consideration of the energy equations for 
direct and alternating- current circuits, the book proceeds to 
discuss systematically, and with the aid of good detailed 
drawings, the construction of practically all the standard 
types, including recording meters, intermittent registering 
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meters and integrating meters (electrolytic, clock and motor 
meters). This section takes up about half the book. 

Then follows a section on meters used for special pur- 
poses, such as accumulator work, traction work, special 
tariff meters and prepayment meters. 

Some additional information as to certain structural 
details, such as meter cases, terminals, connecting trains, 
and bearings, are next given, and, finally, the last section of 
the book deals comprehensively with the testing of meters 
and test-room arrangements. f 

The book is clearly written, and explains the mode of 
operation of the various meters well and with sufficient of 
the underlying theory to meet most requirements, so that it 
should prove of great use to those responsible for the 
inspection and maintenance of electricity meters of any and 
every type. 


THE CENTRAL POWER STATION OF THE 
RANDFONTEIN ESTATES. 


By R. TURNBULL MAWDESLEY. 


(Concluded from page 102.) 


RaGARDING the application of power, the principal 
reduction works, which has the distinction of being the 
largest of its kind in the world, gives a constant load 
throughout the 24 hours of the day, of about 4,000 Kw. 
The sub-station supplying these works is of 6, OOO-Kw. 
capacity, and is situated at the west end of the mill. The 
transformation ratio is 6, 600/50, and the current is dis- 
tributed by 36 2-in. three- core paper-insulated cables. The 
battery motors are in 100-H.P. unite, running at 480 R. P. M., 
and are all of the short-circuited type, the full-load slip 
being 3 per cent. They are started up with compensators 


with taps giving 50, 70 and 80 per cent. of the normal. 


pressure. The total number of motors used at the reduction 
works is 150. 


The mine drainage pumps are of two capacities, 12,000 
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Fic, 12.—A1Rn-CoMPRESSOR DRIVEN BY 2. 000-H. P. MOTOR. 


gallons and 6,000 gallons per hour. Current is taken down 
the shafts at 2,000 volts and transformed to 120 volts at 
the pumping stations. The pumps are mostly of the hori- 
zontal type, running at 40 R. P. u., and either driven by 
belts or through gearing. 

There are six air compressors at present in operation, five 
being of the reciprocating type, and one being a turbo- 
compressor driven by a 2,000-H.P. synchronous motor 
(see fig. 12). This last compressor, together with one of 
the reciprocating compressors driven by an 800-H. P. induc- 
tion motor, is situated at the “south” ehaft. The larger 
motor runs at 3,000 R. P. u., and is started up by means of a 
special starting converter, which consists of a small induc- 
tion motor driving a three-phase generator. This three- 
phase generator, as well as the 2,000-H.P. synchronous motor, 
is separately excited by a small induction motor-generator. 


The small three-phase generator is fully excited before 
starting, and the main leads are coupled direct to the stator 
windings of the synchronous motor. Then the induction 
motor is started by means of a liquid resistance. When the 


-2,000-H.P. synchronous motor is up to speed, it is paralleled 


with the line by an ordinary synchroscope, and the starting 
set is shut down. 

Four of the 800-H.P. motors driving the reciprocating 
compressors are of the synchronous type, and are started up 
by means of 100 R. P. induction motors through clutches. 
the excitation current in each case being supplied by a small 
induction motor-generator. 

Fourteen direct-current hoists of the Ward-Leonard type 


shave been installed on the surface, and eight three-phase 


second-stage hoists below ground. The general appearance 
of the Ward-Leonard hoist is shown in fig. 13. 

The Ward-Leonard hoists are each operated by two six- 
pole D.C. motors provided with commutating poles and con- 
nected to the drum shaft. These motors each have a 
continuous rating of 350 H.P., and an intermittent rating of 
700 H. P., thus giving a total of 1,400 B.H.P. per hoist at 
the peak loads. Direct current for each hoist is supplied 
from a converter set driven by a three-phase induction 
motor, having a normal rating of 800 H.P., and a maximum 
of 1,700 H.P., the breakdown torque being 25 times the 
normal, and the speed being 485 R. P. u. 

The b. O. generator is provided with compensating wind- 
ings, the normal rating being 670 Kw., and the maximum 
1,400 kw. The exciting generator is compound - wound and 
is mounted on an extension of the converter shaft. It 
furnishes current at 220 volts, and supplies the D. C. 
generator fields, the hoist motor fielde, and the brake- 
magnets. 

The hoist controller is of the commutator type, and as it 
only handles the excitation current, it is not very massive. 

Automatic acceleration and retardation of the hoists is 
provided for by interconnecting the controller lever 
mechanically with the depth indicator, which is of the 
pillar type. 

The winding drums are cylindrical, 10 ft. in diameter x 
4 ft. wide. Both drums are loose on the shaft, aud are 

` driven by multi-tooth jaw clutches 
sliding on polygonal seatings. 

The brakes are of the post type, re- 
leased by compressed air, the braking 
being performed by a dead weight. The 
air supply is from the ordinary com- 
pressed-air mains, bat an auxiliary 
compressor is installed, which starts up 
automatically when the mine compressed- 
air pressure falls below normal. There 
is also a magnetic brake, connected in 
series with the motor fields. If the 
power fails, the weight of the falling 
magnet core opens the exhaust of the 
brake engine. 

The three-phase second-stage hoists 

offer no special features, the speed varia- 
tion being obtained by means of re- 
sistances inserted in the rotors. 
A characteristic station load curve is 
shown in fig. 14. The peaks at 10 a.m. 
and 12 nocn are slightly abnormal, the 
general shape of the curve assuming 
almost a straight line on an ordinary week-day. The excep- 
tionally high load factor which the Randfontein Estates 
power station enjoys must be, for an isolated station, almost 
a record. Of course, with several stations operating in 
parallel, it is possible to adjust the output and load 
factor of any particular station as desired, but in the case 
of one station supplying the total power, the load factor 
is, ipso facto, beyond the control of the operating staff; 
for this reason, the load curve at Randfontein must almost 
stand alone. 

The average power factor is about 85, and can be adjusted 
within limits by the excitation of the synchronous com- 
pressor-motors. It will be observed that although the whole 
of the Estate buildings, shafte, workshops, mills, &c., are 
illuminated electrically from the power station, the lighting 
load has no appreciable effect on the load curve. 
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A portion only of the Redaction Works load curve is 
shown—sufficient only to demonstrate its constancy. On 
Sundays and “clean-up” days this load falls off, and this 
is the only period in which it is necessary to take off boilers 
from the range, the same number of boilers remaining on 
the range from Monday morning to Sunday morning. Re- 
garding the capacity of the station, there is, comparatively 
speaking, little changing-over to be done—except at week- 
ends; and the switching operations, although of necessity 
calling for highly-skilled operators, are very few compared 
with, say, a lighting station at home of the same capacity. 

The station, as it stands to-day, has the largest installed 
capacity of any in the British Empire, i. e., taking plants 
generating current for private use for industrial purposes, 
and not selling power in bulk or otherwise. The high load 


factor is, of course, chiefly responsible for the low cost of 


production, and this cost would be considerably reduced 
were the power station nearer to the coal supply. The cost 
of condensing is another item, which would be eliminated 
could the station have been erected near a river or mine dam. 

The station site was chosen by Mc. Batt in 1907, and 
was determined by the centre of gravity of the load to be 
expected. No other consideration could influence the 


Fig. 13.—WaRD LEONAED HOIST AT No. 8 SHAFT, 


selection of a site, since no coal mine, river or lake existed 
within such distance as could affect this point. 

The whole of the power station plant, as well as all 
electrical equipment outside on the mines, has been laid 
down to the desigu and specification of Mr. T. P. E. Butt, 
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the consulting engineer for the Randfontein Estates and 
Associated Companies, on all matters appertaining to the 
generation and application of electric power. The writer's 
are due to Mr. Batt for permission to publish 
these details, and also for facilities granted in connection 
with the views, which were taken by Mr. G. A. Watson. 


The general information on the power station is from the 
writer's personal association with the plant, but the writer 
also desires to acknowledge as a source of information, 
particularly regarding the distribution and application of 
power, a paper read by Mr. Butt before the South African 
Institute of Engineers in May, 1911. In this paper— 
„The Electrification of the Randfontein Central —Mr. 
Butt described the plant at that time installed, and exhibited 
a wealth of detail and data altogether beyond the scope 
of this article. 


A SIMPLE RADIOGRAPHIC METHOD FOR 
LOCALISING BULLETS. 


By L. CROUCH. 


USEFUL as radiography is in times of peace, it is simply invaluable 
in time of war, and X-ray apparatus forms part of the standard 
equipment of every military hospital of any importance. By far the 


` most frequent application of the rays is to the precise localisation 


of bullets and shrapnel fragments, &o. The almost complete 
opacity of the latter permits a sharp image to be obtained easily 

l and quickly, and, under present conditions, 
unhappily, speed is a consideration second 
only to that of reliability, 

Before the Académie des Sciences, Dr. E. 
Colardeau described recently a simple and exact 
method of radiographic localisation which 
has been used successfully in several French 
hospitals, notably in the military hospital at 
Trouville. This method posseeses the very 
desirable, if not indispensable, attribute that 
only the simplest accessory apparatus is re- 
quired, over and above the standard radio- 
graphic equipment. By additions which can 
bs home made,” or, what is more important, 
made in the field, the most modest X-ray 
equipment can be converted into a precision 
installation. 

To determine completely the position cf 
the projectile in a wounded person is a prob- 
lem in elementary solid geometry. If we 
mark on the surface of the flesh (near the 
point where we have reason to suppose the 
projectile is to be found) a small cross de- 
fining a point o, which we take to be the 
origin of a system of three rectangular co- 
ordinates (axes running z—right and left; 
y—head and foot; and — front and back), 
we have only to determine the co-ordinates 
(X, Y, z) of the projectile with reference to 
these axes, in order to know just where 
to operate for its removal. 

Two consecutive radiographic exposures are neceszary and 
sufficient to give the desired information. Referring to fig. 1, c 
represents a section of that part of the body (thorax or leg, for 
instance) in which is a projectile P. The photographic plate 8 is 
placed ia a slide B (fig. 2) and can be replaced by a second plate 
without requiring the patient or the slide to be moved. In the 
nover of the slide are four small nails, z, z', y, y}, set on two 
(imaginary) lines at righ‘ angles; these nails are printed, together 


e 


with the bullet and bones, &c., on the negative, and permit axes z, z', 
J, y! to be drawn on the latter, intersecting at the centre o of the 
plate. 

The exposure box is placed beneath the X-ray tube, with its 
sensitive surface 50 om. from the point of emission. A plumb-line 
is used to get the centre point o in the vertical through the point 
of emission, this vertical being the axis of z in the system of refer- 
ence co-ordinates. This preliminary adjustment of the plate takes 
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bat a few seconds, and the patient is then so disposed that the 
region where the bullet is supposed to be is approximately centred 
over the plate. A small gummed label, previously placed at the 
point o on the exposure box, adheres to the patient 's body, and 
thus marks on it one datum point from which measurements, 
determined as below, are to be made. A second point on the 
Z-axis is obtained from the plumb line already mentioned; this is 
adjusted to graze the patient's flesh, and the point of contact is 
marked in dermographic crayon by two lines running in the direo- 
tions z 21, y y} of the exposure box axes. 

Two exposures are now made with the emiesion point of the 
X-ray tube displaced a distance d to right and left respectively of 
the centre point ol along the axis v z?! (fig. 1). Images P, Pa of 
the projectile are thas obtained on two plates, corresponding to 
settings A, A; of the X-ray tube. It is, of course, important that 
the patient should not move during the short period required to 
make the two exposures after the preliminary adjustments are 
completed. 

The two negatives obtained show the projectile in different 
positions with regard to the reference points z z', y y! (fig. 3), and 
if the distance 3d (fig. 1) between the points 4, 42 be made 64 mm. 
(ca, 24 in.), i. e., the mean distance between the eyes, one can 


PLATE Ci. 


PLATE Ca. 
Fic, 3. 


observe the two plates in a stereoscope in exact relief, which is 
often convenient. The axes x al, y y! being pencilled on the nega- 
tivea, one measures :—The distance x, of Pi from y y? on plate CI: 
the distance z, of Pz from y y! on C2; and the distance / of Pi or 
Pa from z 21 on either plate. Then in the two similar triangles 
Ai P Ag; Pi P Po fig. 1 :—z'/(p-z!) = (a — 2%/2d, whenoe 
zl = Pp (22 — 21) 

(ra — 21) + 2d 
and, if D = 500 mm. and 2d = 64 mm.: Z! = 500 (22 — w)/(re — 
rı + 64) If it is more convenient to know the depth 2 of P 
measured from the point marked by the plumb-bob, it is only 
necessary to measure the thickness e between the datum points; 
then: z = e 1. 

Again, in the similar triangles, 0! Q P, Ol o M, fig 1 :— 


x / vr) + ra 


XE (500 — Z!) (1 + r) 
1,000 

and similarly, y = (500 — z!) y/500 mm. Knowing the 
co-ordinates x, Y, they are plotted” on the patient's body from 
the origin 0, and the point (x, y) thus obtained is marked clearly 
by, say, a cross in a circle, and a note is made alongside as to the 
depth (z) at which the projectile will be found beneath this point. 
To prevent accidents, the origin o is effaced, and the patient is 
then ready to go before the operating surgeon. 

Using a ready-reckoner, which can easily be compiled from the 
above formule, using the particular values of D and A; Az which 
are found most convenient, the surgeon can operate witbin five 
minutes or less of the time of making the radiographic exposures 
and with the certainty that he will recover the bullet quickly and 
with minimum pain and injary to the patient. 


= (D — 20 /o, whence 


mm. 


ON AN UNBROKEN ALTERNATING 
CURRENT FOR CABLE TELEGRAPHY. 


By LIEcT.-COLONEL GEORGE O. SQUIER, PB. D. 


(Abstract of Paper read before THE PHYSICAL SOCIETY OF LONDON, 
June 25th, 1915.) 


THE object of this paper is to propose a new angle of view in the 
method of transmission of signals in the submarine telegraph 
cable, and to describe some apparatus for operating on the general 
principles involved. 

Experiments have been conducted during the past two years at 
the works of Messrs. Muirhead & Oo., Ltd., with a view to deter- 
mining the practical application of the sine-wave type of E.M.F. 
for cable signalling. The results thus far obtained have only been 
made possible through the wide range of experience and practice 
which this distinguished firm of cable engineers have been able to 


bring to bear on the subject, and they have taken a leading part 
throughout the experiments that have been carricd out. 

Sixteen years ago Dr. Crehore and the author conducted some 
experiments on an Atlantic cable from Waterville, Ireland, to 
Nova Sotia, Canada, using a special form of dynamo as a source of 
power for operating the cable. 

A transmitter was also devised, in which a special feature was 
the cutting out or suppressing from the alternating current of 
certain definite semi-waves of current which enabled the cable code 
to be transmitted. 

At that time the demand for increase of speed over ocean cables 
wae not pressing. In fact, the particular cable used was idle for 
several hours each day, which fact, however, greatly facilitated 
the opportunities for experimenting. Wireless telegraphy did not 
then exist, and.the cable relay or amplifier had not appeared, 
80 9 very acourate balancing of the duplex bridge was not 
required. 

Conditions have changed materially since 1899, until at the 
present moment it may be said that the matter of obtaining 
increased speed on ocean cables with present ap tus is largely 
controlled by the accuracy with which the duplex-bridge may be 
balanoed. 

If an engineer were required to design a system for operating 
an electric motor through an Atlantic cable, no form of gene- 
rator could be proposed at present other than a single-phase 
alternating current of the sine-wave type. This form, we know, 
will deliver power at the receiving end of the cable more 
efficiently than any other shape of wave. Furthermore, during 
the operation of such a motor, the generator would be allowed to 
run amoothly and regularly, and, in particular, the generator circuit 
would never be metallically opened or closed during operation. 
The opening and closing of an alternating-current circuit is well 
known to produce disturbances of a more or less pronounced 
character, depending upon the angle of phase at which the current 
is opened or closed. 

Since improvement of the duplex-bridge balance, as stated 
above, is really at present a most important desideratum, experi- 
ments were made using the Muirhead artificial cable to compare 
the present forms of battery transmitters with various modifica- 
tions of the sine wave of E. M. F. 

In the last analysis it was always the opening and closing of the 
transmitter cirouit which produced the final kick or jar in the 
balance. This is not surprieing when we remember that, from an 
electrical standpoint, few things can be done to a circuit more 
severe than suddenly to introduce an infinite resistance into it. 

It was only after many variations of the simple alternating 
current had been tried in the course of experiments to perfect 
the duplex-balance of the bridge that the fundamental principle 
of never breaking the transmitter circuit became impressed. 

Continuing the analogy of the power plant, it may be remarked 
that practically every form of cable recorder, amplifier or relay is 
essentially an al ting-ourrent motor. Its field magnets, arma- 
ture coil, and the counter E. u. F. of damping are subject to the 
same laws as in the motor for power purposes. 

Let us assume, therefore, as a starting point, the standard type 
of circuit for operating a cable simply as a power plant as the 
ideal solution of the problem, and then determine by experiment 
how near this solution may be retained in practice for the purpose 
of transmitting cable signals according to the present alphabet. 
In this plan it will be the continued experimental purpose to 
determine the minimum possible variations in such a system to 
enable the alternating current received to be interpreted into dota, 
dashes and spaces. 

A siphon recorder placed in the receiving end of such a cable 
plant would trace on the recording slip an uninterrupted sine-wave 
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Fig. 1—SIMPLEX CIRCUIT FOR OCEAN CABLE CONSIDERED AS 
A POWER LINE. 


of current which may be considered as the theoretically perfect 
form of siphon record always to be aimed at, although never to be 
actually attained in practical telegraphy. 

Ia fig. 1, D represents a single-phase alternating-ourrent dynamo, 
R aud R are resistances and M’ is a motor to be operated. 

Since a circuit comprising an ocean cable is largely over- 
loaded with capacity, and already includes a large ohmic 
resistance, it will bein the direction of increasing the resultant 
harmonic current flowing in such a cirouit, to insert in the 
sending end of the cable a variable inductance, LI. For symmetry, 
L’ is a variable inductance similar to LI. 

T and T are iron-cored transformers or auto-transformers, 
the coils of which are of low resistance, and connected directly to 
the earth at E and K.. 

The circuits in fig. 1 are closed circuits throughout. 

For duplex working fig. 1 becomes fig. 2, in which LI, Ia, 
Le, Ly ate the inductance arms of the bridge, and the motore 
M and M are inserted in the usual manner for cable working; 
Al and Al’ are the artificial lines. 

It now remains to inquire as to what modifications must be made 
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in the typical duplex power circuit in fig. 2 to enable the motor 
recorders to indicate the elemente of the cable alphabet. These 
elements are three in number, and only three — 1. e., the dot, the 
dash and the nd each of them is equally important in 
interpreting the record, and for this reason they will each be con- 
sidered in the general sense as signal units, rather than the usual 
way of regarding only the dots and dashes as the signals, and not 
the 

It is also usual to speak of cable speeds in terms of standard 
letters per minute transmitted; but for our present purposes it 


F F 
Fig. 2.—DUPLEX CIRCUIT FOR OCEAN CABLE CONSIDEBED AS 
A POWER LINE. 


will be more convenient to convert this speed into terms of the 
frequency of the dynamo. The graph (fig. 3) exhibits the linear 
relation between u, the frequency of the dynamo, and letters per 
minute transmitted, based on the assumption that the average 
cable letter, with its space, requires four units of alphabet time. 
Careful experiments on an Atlantic cable confirm the theory 
of the subject—that, no matter what the shape of the alternating 
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Fic, 3.—SPEED OF CABLE SIGNALLING 
IN LETTERS PER MINUTE IN TERMS OF 
THE FREQUENCY OF THE ALTERNATOR. 


FId. 4.—CURRENT WAVES 
FOR TRANSMITTING THE 
LETTERS a, b, e AND d 
BY THE ALTERNATING 
CURRENT. 


' current. transmitted, approximate sine waves are received at the 


distant end of the cable. Battery reversals produce just as 
accurate sine-wave signals on the receiving recorder as does the 
alternator itself. In other words, it is the fundamental term of 
the Fourier analysis whish is alone concerned in making the record 
at the receiving end of the cable. 

Since, therefore, both theory and experiment show that a sine 
form of wave is the only one which can pass through the 
cable without changing its characteristic shape, it should be 
an advantage so to alter the typical power cirouit in fig. 2 as to 
preserve the sine characteristio as far as possible. 

This can be done in a simple manner by operating upon the 
primary circuit of the transmitter containing the generator, 
to alter the impedance of the circuit in synchronism with the 
generator itself. The problem is the more simple from the 
practical standpoint, because we are dealing with frequencies 
from about 4 to 10 cycles per second, and, therefore, it is easy 
to operate with great accuracy on this primary current at any 
angle of phase. If the change of impedance of the primary circuit 
always takes place at the instants when the current flowing in the 
circuit is naturally zero, the fundamental frequency of the current 
will not be changed, and the sine characteristic of the wave will 
be very approximately maintained. Varying the impedance of the 

ary circuit will change the amplitude of the individual 
alternations of the current. 

Another way of stating the effeot is that the voltage between the 
end of the cable and the earth is made to vary by this procees, to 
indicate the three elements of the cable alphabet. It should be 
noted that this plan transmite alternating ourrent for the spaces 
between letters and words with exactly the same regularity and 
integrity as for the signals themselves. 

„Dota, dashes and spaces are each transmitted by impulses of 
either sign, differing from each other only in amplitude. 

Fig. 4 shows diagrammatically the form of current waves trans- 
ee the letters a, b, c, and d, with the accompanying spaces 
required. i 

Although an alternating current operated upon as above 
eutlined could be read directly from a standard siphon record, yet 
it would be considered an advantage if the final received record 
could be printed in Morse characters on the usual receiver slip. 
To accomplish this it wilt be necessary to provide an apparatus 
which operates solely by the amplitude of the current waves 


received, and not by their sign. Furthermore, since the impulses 
transmitted and received for the spaces are not required on the 
printed slip, the apparatus should be capable of sorting out and 
omitting these parts of the record automatically. 

Fig. 5 shows diagrammatically one form of circuit arrangement 
based on the above principles for transmitting and receiving 
messages. The usual transmitting condensers are shown in the 
arms of the duplex bridge, instead of the inductances LI, La, Ls, L.. 
The ordinary transmitting tape is caused to move synchronously 
with the generator by being geared directly to its armature shaft. 
The perforations in the tape are of such a size that the tape 
advances a distance corresponding to one semi-cycle of the alter- 
nator for each individual perforation. 

Since in a circuit comprising an ocean cable on which is im- 
pressed an alternating E. M. . the current leads the E.. 1. by an 
angle, which in an infinite cable is constant at 45°, it is necessary 
to provide in the transmitter, mechanism for moving the tape 
carriage longitudinally relative to the perforations in the tape. A 
micrometer screw is provided for this purpose, and by its use the 


FIG. 5.—ONE Form OF DUPLEX CIRCUIT ABRANGEMENT FOR 
TRANSMITTING AND RECEIVING MESSAGES BY THE ALTER- 
NATING CURRENT. 


current can be operated upon accurately at any angle of its phase 
in practice it is so adjusted that the impedance of the primary 
circuit will be changed at the instants of zero phase of the current. 
Since also the angle by which the current leads the E M. r. is 
dependent upon the resistance of the primary circuit, there is pro- 
vided in addition an adjustment of the transmitter for the very 
slight difference of phase for the dot-and-dash conditions, so that 
in effeot all operations on the primary current, whether for a dot, 
dash or space, are adjusted to take place at the zero point of 
current. 

The general operation of the transmitter mechanism is as follows; 
When no holes are perforated in the tape ¢, the whole resistance R 
is in the primary oircuit and an alternating current is transmitted, 
which corresponds to spaces between letters and words; when a 
perforation in the tape is on the dot side, part of this resistance 
R is short-circuited, and when a dash perforation occurs, all of 
this resistance is short-circuited. The relative values of these re- 
sistances being adjustable, the amplitudes of the individual alter- 
nations are under complete control by the ordinary transmitting 
tape. 
In the figure is shown diagrammatically the arrangement for 
causing a dash impulse to be sent by the tranemitter by short- 
circuiting the whole of the resistance R for a time corresponding 
to one semi-cycle of the alternator. r is an ordinary relay : 
k is an electromagnet which operates at the end of each signal 
or group of signals, The line } leads to an exactly similar 
arrangement which is provided for the dot impulse by which a 
certain proportion of the resistance R is short-circuited. In 
practice these two arrangements are side by side, and in the 
figure the dot arrangement would be immediately behind the one 
shown for the dash. 

The tape carriage can be moved longitudinally by a micro- 
meter screw which is not shown in the figure, and has an adjust- 
ment over a range of a complete semi-cycle. The contacts s 
and s’, and similar ones for the dot mechanism, are adjustable 
by slow-motion screws, so that the instants of contact for a dot 
and for a dash have an adjustment relatively to each other. 

A convenient method of observing the wave-form produced 
by the transmitter, and for making the above adjustments, is to 
inclade an ordinary siphon recorder in the transmitter circuit, or, 
better, in the cable itself at the tranemitting end, by connecting 
it at the terminals of a very low resistance in the circuit. At the 
very low frequencies involved, the siphon recorder becomes a 
most useful and accurate current curve-tracer, and enables the 
experimenter to observe exactly the shape of wave being trans- 
mitted into the cable for any adjustment of the trans- 
mitter. Once these adjustments are made for any particular cable 
they remain anchanged. 

One practical arrangement for receiving the signals on a Morse 
printer is shown diagrammatically in the upper part of the figure. 
Fis an adaptation of the well-known Muirhead gold-wire cable 
relay, in which /! is the gold wire which oscillates between the 
platinum contact posts 7°/*, about a fixed point at F. A second 
pair of posts 77/2 is provided, and each of these pairs has an 
adjustment for altering their distance apart, and also for moving 
them longitudinally along the gold wire, and relatively to each 
other. Instead of being separate contacta, as in the usual case 
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with this relay, each of the pairs are electrically connected, as 
shown, F is a local wire relay of similar principle, and f is its 
moving part, which in its oscillations makes contact with the posta 
f*f', adjustable, as above; à and à are electromagnets for operating 
the dot and dash arms of the printer; g and g’ are two arms 
pivoted at their outer ends, adapted to make a siphon record at 
their free ends in the centre upon the moving tape shown beneath. 
The arm g’ is forked to record two ink marks on the tape symmetri- 
cally on either side of the central mark made by the arm g, and in 
line with it across the tape, so that both arms can make a record 
simultaneously on the tape for a dash. 

The incoming alternating current thus causes the gold wire 
f? to oscillate back and forth with different amplitudes depend- 
ing upon whether dots, dashes or spaces are being received, and 
the posts 7 are adjusted so that the amplitude just 
does not make contact, but a dot amplitude of either sign does 
make contact. In like manner the posts /*/* are adjusted so as 
just zot to record a dot impulse, but to make contact for the 
larger amplitude of a dash of either sign. It is seen that both a 
dot and a dash contact are made whenever a dash amplitude is 
received. The flexible gold wire f?! in its motions about F first 
strikes the posts 7/3, and there is a bending or wrapping effect 
produced in the wire, which for the stronger dash impulses causes 
contacts with f°”? also. The relay F operates similarly through 
a moving arm, making contact with the posta 77 separately or 
both together, depending upon the amplitude of its swing. 

The printer itself becomes an apparatus of marked simplicity, 
and is nothing more than two small siphons adapted to mark on 
the slip in the usual manner. 

In practice, all adjastmente are so made as to provide for trans- 
mitting for the spaces as large an amplitude as possible instead of 
as small an amplitude as possible, in order to approximate more 
nearly to the ideal electrical conditions for tranemission through 
the cable iteelf. 

In case a cable magnifier such as the Heurtley instrument is 
used instead of a gold-wire relay, it would be inserted in fig. 5 in 
the recorder arm of the bridge, and operate a local wire relay 
and printer instead of the usual recorder. Since the relay 
operates on difference of amplitude of the waves, and not on 
their absolute values, a cable magnifier would serve to exalt the 
value of this difference and furnish a greater margin for practical 


working. 
(To be continued.) 


CALORISING: A PROTECTIVE TREATMENT 
FOR METAL. 


By H. B. C. ALLISON AND L. A. HAWKINS. 


IN connection with the article on ‘' Sheathed-wire Heating 
Units printed in our issue of July 9th, the process of 
Calorising was mentioned. The following is an abstract 
of a description of the process, which appe in the General 
Electric Review for October, 1914 :— 

Mr. T. Van Aller has discovered a process of heating metals 
in revolving drums with mixtures containing, among other 
things, finely divided aluminium, by which a surface alloy 
containing aluminium is produced. In the case of copper, 
this alloy is of the nature of an aluminium bronze, but richer 
in aluminium than the ordinary alloy of that name and more 


Fic. 1.—A Piece oF PLAIN IRON PIPE (a) AND A PIECE CUT FROM 
THE SAME TUBE, BUT CALORISED (b), AFTER BEING SUBJECTED TO 
THE SAME DEGREF OF TEMPERATURE FOR THE SAME LENGTH OF TIME. 


resistant to heat, so that copper thus treated is protected up 
to the melting period of the alloy from scaling which 
occurs when untreated copper is heated above 300° C. The 
same general result wae obtained in the case of iron and steel. 
Some use was made of this process, which has been called 

Calorising, for treating copper soldering irons and iron 
resistance wires for heating devices. 

Modifications of the procen, extending it to further appli- 
cations, were made by Mr. E. G. Gibson, of the Schenectady 
Research Laboratory. Pieces which, because of their sha 
or size, are not adapted for tumbling, may be calorised by 
packing them in, or painting them with, a suitable mixture, 


and heating them. Thus, the size of the heater is the only 
limitation on the size of the piece that may be calorised. 
Wire or ribbon may be treated by a continuous process, by 
passing it through a heated pipe containing the proper 
calorising mixture. There appear to be many places where 
it is desirable to use iron vessels or apparatus at tempera- 
tures above red heat, and at such temperatures ordinary iron 
rapidly oxidises and scales away. After iron is calorised the 
eflect of heating is slight. Instead of burning and the scale 
falling off, as in the case of untreated iron, practically no 
effect can be detected after a considerable time—certainly 
none which injures the surface. This is well illustrated by 
the two pieces of iron pipe shown in fig. 1, both from the 
same kind of pipe, but one of which (b) was calorised; the 
two were heated side by side, with an ordinary laboratory 
blast lamp to a temperature of about 900° C. for a period of 
four hours, then cooled, and the heat once more applied for 
another period of four hours. At the end of that time the 
untreated pipe (a) was badly burned, the point where the 
flame was directly applied having been reduced to one-half 
the original thickness, while the whole surface was blistered. 
The contrast between this piece and that which was calorised 
(b) is very marked, for even upon close examination the 
calorised pipe appears to be unchanged. 

e piece of calorised pipe used in this experiment had 
previously been used in other work, where it had been alter- 
nately heated to 1,000° C. and cooled, in an electric resistance 
furnace open to the air. The total time during which the 
maximum temperature was maintained was about 50 hours. 
A rather extreme test has been applied to this same piece 
lately, by heating it to about 900° C. and plunging it into 
cold water, after it had cooled to a dull red. This has been 
repeated three times, and the surface shows no signs of 


-cracks or any tendency to scale. 


Fig. 2 shows a similar comparison between two pieces of 
cheet iron tube, one calorised and the other not, which were 
both subjected to a temperature of 800° C. in a gas furnace 
for 100 hours. The uncalorised piece is practically destroyed, 
while the calorised piece is unharmed. 

Another application of this process is to iron wire or ribbon 
such as is used in electrical heating units. An untreated piece 
of this ribbon will burn out in four or five hours at the most, 
whereas tests upon calorised pieces have shown that the life 
is increased at least fifty-fold, and in the best instances, over 
one hundred-fold. The results of tests made at Pittsfield ind i- 
cate that a life of over 500 hours may be expected from calorised 
heating units run at a temperature of 800° C. 

The above facts seem to indicate that this is a simple 
method for extending the use of iron under oxidising condi- 
tions at high temperatures, and for greatly prolonging the 
life in those instances where it is now used, but must be 
renewed at frequent intervals. While the life of the coating 
depends on the temperature at which it is used, as well as on 
the duration of time taken in its preparation, i.e., the quantity 
of aluminium which alloys with the surface of the iron, it 
does not permit of long use at temperatures much in excess 
of 1,100° C. 

Copper parts also, which are exposed to high temperatures, 
can have their life increased by calorising. In some cases 
calorised copper may be used advantageously in place of alumi- 
nium bronze. For instance, a large power station had trouble 
from early corrosion of ite condenser tubes. These tubes were 


aluminium bronze and were supposed to last at least a year. 
As a matter of fact, while occasionally tubes would last as 
long as six years, other tubes would fail in four to six weeks 
after they were installed. 


About two and a half years ago 


Fic 2.—Errect or 800° C. 1x a Gas Furnace For 100 HOURS 
ON CALORISED AND UNCALORISED SECTIONS OF 
SHEET IRON TUBES. 


a set of calorised copper tubes was installed, and so far not 
a tube has failed. 

In some cases the life of copper contacts can be increased 
by calorising. For instance, a eet of railway controller con- 
tacts which were calorised showed double the life of the 
ordinary untreated contacts. ; 

As has been said, the effect of calorising is to produce a 
surface alloy containing aluminium. The thickness of this 
alloy varies with the length of time to which the piece is 
subjected to the calorising process, and the percentage of 


aluminium varies through the coating being greatest at the 


surface. This is shown clearly by a cross-section of a calorised 
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copper rod. The line between the alloy and the unchanged 
copper is sharp, but the colour of the alloy varies from a nch 
„ next to the copper to a silvery-white at the 
surface. 

When an iron pipe or ribbon is calorised for a heating unit, 
a portion of the iron becomes alloyed with the aluminium. 
Naturally, this results in changing both the resistance and the 
temperature co-efficient. The thicker the calorising coat the 
greater is the change. This is shown by the following table, 
in which No. 1 was given a lighter coat than No. 2. 


Ohms per M. Temp. Co-ef. 

Sample. (19°) Elec. Resis. 

(0-150°) x 10° 
Iron ribbon ... a 0.905 oo... 5.61 
Same calorised, No. L de DAD - shee 1.72 
Same calorised, No. 2 ao RO Gae 0.151 


A thin ribbon may easily be calorised all the way through, 
and then becomes quite brittle. 

The dimensions and weight of either a copper or iron piece 
are slightly increased by calorising. The increase of dimen- 
sion is much less than the thickness of the alloy coat, the 
greater part of which simply takes the place of the original 
metal. e dimensions may, however, increase several mils 
and there is a tendency to a greater increase at the edges 
than on flat surfaces. 

For iron, calorising is intended only for protection at high 
temperatures. It does not compete with galvanising, sherar- 
dising, and other similar processes for protection against 
oxidation or corrosion at low temperatures. Its usefulness 
lies within a range of temperature much higher than a 
galvanised or sherardised coat could stand. For copper, 
calorising is effective against corrosion at low temperature as 
well ag against oxidation at high temperature. upper 
limit is determined by the melting point of the alloy, which 
i3 comewhat lower the heavier the calorising treatment, since 
that means an alloy with a higher aluminium content. 

The probable explanation of the effect of the aluminium in 
the surface alloy is that a thin coat of alumina forms which 
prevents further burning of the metal beneath. It is well 


known that a pure aluminium wire may be heated in the air. 


to a temperature several hundred degrees above its melting- 
point, without flowing, when the thin alumina shell which 
aurrounds and supports the molten metal is easily seen. 


INDIAN NOTES. 


(FROM OUR SPECIAL CORRESPONDENT. ] 


Business among electrical contractors remains brisk in 
spite of the increase in prices at home and of the irregularity 
of shipments. The present extraordinary price of home copper 
—the latest notification from cable manufacturers being that 
copper is £104 per ton—has raised the local price of insulated 
wire about 35 per cent., and, consequently, petty contractors 
are having a thin time, and especially those who imported 
cheap Continental wire, which is now, of course, unprocur- 
able. In fact there is a scarcity of wire all round, and manu- 
facturers’ representatives, such as Glover’s, Henley's, and 
Callender’s, have been obliged to turn down orders for small 
sizes of 600-megohm grade wire. 

The metallic filament lamp is about the only electrical supply 
left whose price has not yet been increased due to the war. 
lt is reported that the representatives of the larger agencies 
—the , Edison & Swan, Mazda, and Wotan—meet 
occasionally in solemn conclave to endeavour to come to some 
agreement to maintain rates to a level which will yield them 
4 reasonable profit, or, at any rate, prevent under-cutting. 
At present some outstanding yearly contracts have to be ful- 
filled at the rate of 144d. per metallic filament lamp of 225 
volts, 20-60 watt, including delivery to mills, railways, and 
Government stores. This 1s under-cutting with a vengeance. 
The agente for the Phillips lamp, made in Holland, are doing 
zod business in half-watt small candle-power sizes, which, 
apparently, the other firms cannot supply. 

Jammu.—The State engineer is calling for tenders for a 
stand-by plant for the hydro-electric installation to consist 
of the following :— 

Two water-tube boilers to evaporate 3,500 lb. of water. 

Two mechanical stokers. 

Two Weir feed pumps. 

Feed-water heater. 

Steam, exhaust, and feed mains. 

Two steam alternators, 130 Kw., 3,000 volts, 50 cycles, at 428 
R. P. M., p.f. .8, temperature rise not to exceed 60° F. above an 
initial temperature of 95° F. at 1,200 ft. above sea level. 

Switchboards and the necessary transformers. 

Overhead travelling crane, 4 tons, 25 ft. span. 

Steel chimney. 

All above to be in working order on site by June, 1916. 
Probably inquiries are being sent home by thie mail (July 
Ist) to the various manufacturers from their agents in India. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


_NEWFOUNDLAND.—The Customs Authorities have de- 
cided that the surtax of 10 per cent. provided for under Act 
No. 25 of 1914 is to continue in force. 


EAST AFRICA PROTECTORATE.— The free importation 
of the following goods has been provided for: Electric cable 
or wire, the posts for carrying the same, and all other material 
for the purpose of generating, storing or distributing electric 
energy, whether for power or lighting, on satisfactory proof 
to the Chief of Customs that such articles and materials are 
imported solely for such purposes. Such exemption is not 
to include lamps and their fittings or material other than 
industrial machinery required for the purpose of using elec- 
tric energy. above replaces the following item in the 
free list, which is now repens Apparatus and appliances 
used in connection with the generation and storing of elec- 
tricity, but not Thcluding electric cable or wire, or the parts 
for carrying the same, and not including lamp-posts or lamps 
or their fittings. 


NEW ZEALAND.—The Customs Authorities have issued 
the following decision: Pipes (iron) and fittings for same 
(conduit for electric wiring), with or without inspection lids,” 
dutiable according to size at 30 per cent. and 20 per cent. 
ad val. if of foreign origin, and 20 per cent. and free if of 
British origin. 

PORTUGAL. — The exportation of the following articles to 
foreign countries from the mainland of Portugal and from 
the adjacent islands has been prohibited: ‘‘ Carbons for elec- 
tric light; ferro alloys; articles of copper or brass partly or 
wholly manufactured. Prohibition is not applicable to coin- 
mercial operations carried out in virtue of contracts already 
entered into. Such contracts must, however, have been con- 
firmed within 15 days of June 5th beforé the Commissao de 
Subsistenciao, and the goods in question be withdrawn within 
one month after permission has been given by the Ministry 
of Finance as a result of the decision of the Commissao. 


ASHANTI.—The tariff on goods imported, which is in force 
in the Gold Coast Colony, has been made applicable to goods 
imported into Ashanti, but it has been provided that the 
Chief Commissioner may, by order in writing, permit any 
pons to pass through Ashanti in transit to the Northern 

erritories without payment of duty in Ashanti. 


RUSSIA.—The Board of Trade have been notified that 
certificates of origin for goods shipped to Russia will be dis- 
poe with in the case of goods which arrive in Russia direct. 
rom Allied countries, nor will euch certificates be required 
in the case of foreign goods dispatched to Russia from Allied. 
countries by parcels post. When goods from Allied countries 
are imported into the Empire after passing in transit through 
other countries, or after trans-shipment at intermediate ports, 
certificates of origin issued at the place of dispatch only will 
be required. Russian diplomatic and Consular officers will 
certify only the signatures on the certificates, and not the 
accuracy of the statement regarding the origin of the goods 
covered by the certificate. Certificates of origin will not be 
required for the undermentioned goods, among others, im- 
Mias into Russia: Aluminium, asphalt, copper, gutta-percha, 
rubber. 


HOLLAND.—The exportation of electric pocket lamps, parts 
thereof, and raw materials for the manufacture thereof, from 


Holland has been prohibited. 


SWITZERLAND.—The exportation of the following goods 
has been prohibited: Carbon stems for pocket electric lamps: 
copper, lead, zinc, tin, or metal manufactures wholly or 
partly finished, except machines, mechanical contrivances, 
instruments, and apparatus; electric transformers and de- 
tached parts thereof; electric pocket lamps and cases, and 
other detached parts thereof. 


RHODESIA.—The ‘‘ general’’ tariff on goods unspecified 
in the Rhodesian tariff (which includes many kinds of electrical 
goods) has been increased from 15 per cent. to 20 per cent. 
ad valorem; the tariff on British goods remains the same, viz., 
9 per cent. ad valorem. 

ST. LUCIA.—Irrigation, mining, and other machinery for 
industries of all kinds, except agriculture, have been removed. 
from the free list, and are now subject to duty. 


SPAIN.—The exportation of manufactures of aluminium has 
been prohibited. 

SERBIA.—The importation, except by the State, of the fol- 
lowing is prohibited: Apparatus and accessories for electric 
signals, etc., and wireless telegraphy apparatus. 


SALVADOR.—The Board of Trade are informed that when 
the total value of goods shipped to Salvador, as declared in 
Consular Invoices, 1s inferior by more than 15 per cent. to 
the value for which they are insured, Consular fees will be 
charged on the insured value, and the original policy must. 
be produced as evidence of the insured value. 
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NEW PATENTS APPLIED FOR, 19165. 


(NOT YET PUBLISHED). 


Comp expressly for this Journal by Messrs. W. P. Tuoursox & Co.. 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


10.117. Manufacture of tungsten.” J. C. Burtrerrirto. July 12th. 

10,121. “ Incandescent electric lamp of two zig-zag metallic filaments giving 
three grades of light.“ T. P. Casortr. July 12th. (Complete.) 

10.130. Electrically-controlled electric circuit breakers.’’ British WEST- 
INGHOUSK Extectric & MANUFACTURING Co., Lto. July 12th. (Convention date, 
July IIth, 1914, United States.) (Complete.) 

10.131. Arrangement for supplying electrical energy to  direct-current 
electric motors.” Britisit Westincuousge Erectric & Manxuracturine Co., LTD. 
July 12th. (Convention date, July llth, 1914, United States.) (Complete.) 

10,138. “ Process for the electrolytic deposition on all metals of aluminium, 
tin, nickel, copper, zinc, iron, steel, or alloys thereof.“ P. Marino. July 
13th. (Complete.) 

10. 131. Process of electrolytically depositing lead or tin on galvanised iron 
or alloy of zinc-lead or zinc-tin or iron or steel surfaces.“ P'. Marixo. 
July 12th. 

10.137. Primary cells.“ F. A. Watkinson. july 12th. 

10.192. Centrifugal compressors.” Bxirisn Thnomsox-Houstos Co., Lro. 
(General Electric Co., United States.) July 13th. ` 

10,199. “ Electrical apparatus for producing hot and cold currents of air.” 
E. B. WricuT. July 13th. 

10,206. Sparking- plugs for internal- combustion engines.” 
Moronry Ges. July 13th. 
(Cormplete.) 

10,214. Casings of ammeters and voltmeters." WALSALL ELECTRICAL Co., 
Lro. July 14th. Divided application on 9,023 15. June 19th.) 

10.226. Inter- connecting the electrical conduits of two railway cars." 
J. WoLILIENuAN N. july 14th. (Complete.) 

10.228. Telegraph systems.” O. SrNkA. July 4th. (Conventino date, 
June 15th, 1914. Austria.) (Complete.) 

10.229. Telegraph systems.“ O. SRNKA. july 14th. 
10. 228/15.) (Complete) 

0,231. Vibrators for induction coils and the like.” A. E. BFATTIE. 
July 14th. 

10.242. Shaft packings.” British THomson-Houston Co., Lto. (General 
Electric Co., United States.) (July 14th.) 

10.245. Thermostats.” H. H. Grunxpy. July 14th. 

10.251. “ Electric condensers.” W. H. WiLSon. July 14th. (Addition to 
19.506 14.) (Complete.) 

10,270. Connection of electrical instruments.“ J. 
Hices, & Ferrasts, IL. TD. July 14th. (Complete.) 

10.272. Amplification of wireless signals.“ 4. J. ROBERTS. 
(Complete.) 

10.276. Electrically -operated relays and the like.“ C. H. WOODWARD. 
July 13th. 

10.325. Electricallysdriven luggage track.“ J. E. Hasmitton. July 15th. 

10,330. “ Protective reactance coils.” G. Harrow. July 15th. 

10,334. *" Electric bells.“ M. Suwa. July 15th. (Complicte.) 

10,337. “ Electro-deposition and refining of zinc.“ J. N. Princ, July 15th. 
(Partly communicated by Urivn Clifton Tainton, South Africa.) 

10.350. Electric light fittings.““ S. Fürs. July 16th. 

10.370. Centrifugal compressors.“ Britisn TiomMsox-Houston Co., Ltp. 
{General Electric Co., United States). July 16th. 

10.373. Detectors for wireless signalling.“ T. W. StrkaTFORD-ANDREWS. 
July 16th, 

10,374. “ Insulation-testing devices for electric lighting and power installa- 
tions.“ R. H. Gorto. July 16th. 

10.412. Elastic fluid turbines.” Bratisn TONMSON-Hotsrox Co., Liv. 
(General Electric Co., United States). July 17th. 

10,420. Electric transmission systems for motor vehicles. N. SHUTTLE- 
WORTH. july 17th. (Complete.) 

8 “ Insulators." J. ROrAAN & Ferranti, Lto. july 17th. (Com- 
plete. 

10.422. Electrical connections.“ J. Woop. H. G. Een, & FERRANTI, 
Lro. July ith. (Complete.) 


DAIMLER- 
(Convention date, July 20th, 1914, Germany.) 


* 


(Addition to 


ROorHAAN, A. H. 


july 14th, 


PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the following list may be obtained 
of Messrs. W. P. Tnompson & Co., 285, High Holborn, W.C., and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


1913. 

24,827. Process ror WORKING A Rapiator Hearen By Gastovs Liguip ok 
Sonip Fel, on BY ELECTRIC CURRENT OR STEAM. H. Frank. October 3lst. 
(Patent of addition not granted.) 

25,072. ARRANGEMENT AND CONNECTIONS OF ELECTRIC SWITCHGEAR AND 
SWITCHES THEREFOR. Siemens Bros. Dynamo Works, Ltd., C. A. B. D. 
Kocttgen, & R. A. R. Bolton. November 3rd. 

25,362. METHOD AND MACHINE FOR MAKING TUBING FOR CONDUCTING FLUIDS 
AND rok ELECTRICAL INSULATION PURPOSES. P. Menzel, November 6th. 

25,479. COOLING ARRANGEMENTS FOR FIC Locomotives. Siemens 
Schuckertwerke Ges Fovember 7th. (May 26th, 1913.) 

25,701. Device ror DiscoverInc FRACTURES IN WIRE CABLES. R. Wahn. 
November 10ta. (November 11th, 1912.) 


1914. 

313. Exvectaic Switcues. H. Wade (C. Kaisser). January Sth. 

6&3. MEANS FOR COLLECTIVELY ACTUATING AND CONTROLLING ALTERNATING= 
OUKKENT Motors. J. L. Routin. January 9th. (Patent of addition not 
granted.) 

953. ELECTRIC Switcuspoarps. S. A. Green. January 13th. 

1,871. CIRCUIT ARRANGEMENTS FOR TELEPHONE Systems. Siemens & Halske 
Akt. Ges. January 23rd. (January 25th, 1913, addition to 28,751/12.) 

3.912. ARRANGEMENT FOR REGULATING THE Puase DISPLACEMENT BETWEEN THE 
Mais CURRENT AND VOLTAGE FikLvs oF A FERRARIS Meter, Allgemeine Elektri- 
citats Ges. February lth. (February 15th, 1913.) 

3,986. ELECTRO-MAGNETIC SHAKING FEEDS OR JIGGERS FOR ELECTRO-MAGNETIC 
1 Maschinenbau Anstalt Humboldt. February 16th, (February 


7,589. DyYNAMO-ELLCPRIO GENERATORS. J. Stone & Co., Ltd., and A. H. 


Darker. March 25th. 
7.590. DyNaMo-rLectric Macuines. J. Stone & Co., Ltd., and A. H. 
Darker. March 25th. 


7.922. MICROPHONES, RELAYS, AND THE LIKE, ESPECIALLY SUITABLE FOR USE IN 
Rapio-TELEPHONY. A. F. Sykes. March 28th. 

8.280. ELECTRIC DISTRIBUTION Systems. R. Arno. April Ist. 

8,304. ELECTRIC Time Switcnes. P. Dresla. April 3rd. (April 3rd, 1913.) 

8.794. RECIPROCAL CONNECTION FOR Two TELEPHONE LINES, CONNBCTED WITH 
A RELAY FOR RBINFOROING TELEPHONE CURRENTS. P. L. M. Drumaux. April 
7th (October 23rd, 1913.) 

9,686. Wave DETECTOR FOR WIRELESS TELEGRAPHY OF A MERCURY AND CRYSTAL 
TYPE USING CARBORUNDUM OR OTHER CRYSTALS. Kuhr & Bridges. April 20th. 

11,223. Terecrapny. A. Oglivie & Creed, and Bille & Co., Ltd. May 6th. 

12,941. Motor Cosxtrou Systems. British Thomson-Houston Co. (General 
Electric Co., United States). May 26th. 

15,270. APPARATUS FOR TRANSMITTING PICTURES OF MOVING OBJECTS AND THE 
LIKE TO A Distance ELECTRICALLY. S. L. Hart. June 25th. 

15.338. TRLEPHONE SYSTEMS. Automatic Telephone Manufacturing Co. 
(Automatic Electric Ca., United States). June 26th. 

15.485. ELECTRIC Arc Lamps. Planiawerke Akt. Ges. für Kohlenfabrika- 
tion. June 27th. (March 6th, 1914.) 

j ae INTERCOMMUNICATION TELEPHONES. H. G. White & J. H. Parsons. 

uly lst. Š 
j 1 INCANDESCENT ELTC TRI Lamps. W. W. D. Knight & H. E. Clerk. 
uly 4th. 

16.027. INSULATION OF DyNAMO-ELECTRIC MACHINERY. 
Co., Ltd., and J. Allan. July 4th. 

16,126. APPARATUS FOR THE ELECTRIC SOLDERING OF Tin OBJECTS BY MEANS 
or INpikECT Heatinc. Allgemeine Elektricitäts Ges. July 6th. (August 
12th, 1913.) 

16.327. ELECTRIC Circuit CoNT ROLLING Devices. Britisch Thomson-Houston 
Co., Ltd. (General Electric Co., United States). July 8th. 

16,380. RECEIVING ARRANGEMENTS TR WIRELESS ‘TELEGRAPHY. R. C. 
Galletti and Galletti's Wireless Telegraph & Telephone Co. july 9th. 

16,424. APPARATUS FOR CALLING ATTENDANTS. Sterling Telephone & Electric 
Co. and F. G. Bell (Telephon Fabrik Akt. Ges.). july 9th. 

16.575. EvectricaL REIA vs. A. H. Railing & C. C. Garrard. July th. 

17.399. TELAUTOGRAPHIC Apparatus. A. G. Bloxam (Telepantograph Ges.). 
July 22nd. 

18,761. TraNIN ALI Boxers rok ELECTRIC CABLES. WwW. B. Woodhouse and 
Callender's Cable & Construction Co., Ltd August 17th. 

19,344. ExvecrricaL Coxnections. H. Lucas & W. H. Edwards. Sep- 
tember 2nd. ; 

19,484. DEVICES ror SUPPORTING AND INSULATING CONDUCTORS APPLICABLE FOR 
ELFcTRIC RESISTANCES AND Heaters. P. Good & A. E. Woodhouse. Sep- 
tember Sth. 

20,330. MAGNETO-ELECTRIC MACHINES FOR IGNITION IN INTERNAL-COMBUSTION 
EINES. M. S. Conner. September 30th. 

20,580. Exectric Lampnotpers. J. H. Collie. October 6th. 

21,794. CIRCUIT ARRANGEMENTS FOR TELEPHONE INSTALLATIONS. 
Bros. & Co., Ltd. (Siemens & Halske Akt. Ges.). October 30th. 

21.936. ELTCTNRICAL Relay Arraarus. C. B. Burdon (Siemens & Halske 
Akt. Ges.). November 3rd. 

22.047. ELECTRIC ADVERTISING Devices AND Sio Ns. F. C. Reilly. Novem- 
ber 5th. 

23,686. DRIVING ARRANGEMENTS FOR Dynamos. G. Kocsis & J. Lücö. 
December 7th, 

23.884. ELECTRICALLY-ACTUATED Toots. W. J. Mellersh-Jackson (Common- 
wealth Electric Tool Co.). December 10th. (Divided application on 18,738/14, 
August 17th.) 


Micanite & Insulators 


Siemens 


195918. 


945. LLC TIC SWircen asb Fuse Service Boxes. H. F. Reason. January 
20th. 

1.085. “CONTROLLING AND ExpicaTiInc ELECTRIC MOTORS FROM A DISTANCE AND 
THe APPLICATION THEREOF TO Wricuinc Machines. Stothert & Pitt, Ltd., and 
E. S. Franklin. January 22nd. 

1.468. Srantinc MEANS For Vapour Exectric Devices. F. Cagrad. Janu- 
ary 29th. (January 30th, 1914. Addition to 37/12.) 

5.676. ALTERNATING-CURKENT VoLTMETARS. H. S. Dransfield. 

5,866. LANTERNS FoR Execteic Lamps. R. Bosch (firm of). 
(June 15th, 1914.) 

7.013. DyStMo-ELECTRIC MACHINES PARTICULARLY APPLICABLE FOR ENGINE 
Sturtine Systews, C. F. Kettering & W. A. Chryst. May 10th. (July 
I$th, 1913. Divided application on 13,022/14, Mas 2711.) 


April 15th. 
April 19th 


The Ideal Light Source.—A paper read at the annual 
meeting of the American Electrochemical Society, by Dr. Herbert 
E. Ives, dealt with the ideal light, which, according to the view- 
point of the illuminating engineer, is not a brilliant point, but a 
surface of low intrinsic brilliancy, perhaps a surface of a window 
square. Dr. Ives pointed out that the vacuum-type tungsten lamp 
is 300 times as bright as the brightest object by day, namely, a 
white surface in the sun. The nitrogen-filled tungsten lamp is 


LUMINOUS EFFICIENCY OF VARIOUS LIGHT SOURCES. ' 


Luminous Total 
efficiency of the luminous 
radiation, efficiency, 
per cent, per cent. 
4-watt carbon lamp ... eee eas 0°45 0°43 
Vacuum tungsten lamp at 1°25 watts 
per candle ... siete ai ove 1°65 1˙3 
Nitrogen-filled lamp at 0°70 watt per 
candle aes eve T T 2 93 2'4 
Welsbach mantle, 0°75 per cent, 
“ Ceria > eso eeo eee eee 12 19 
Open- flame gas burner wen hee 9˙19 0˙036 
Yellow flame aro ose vee den ane 7˙2 


1,000 times as bright, and it becomes necessary to employ reflecting 
and diffusing media. What is required is a surface source of an 
intrinsic brilliancy of not over 0°001 C.P. per sq. cm. A true 
luminous paint which could be easily excited at will would meet 
this idea. A low intrinsic brilliancy is in great demand. The 
efficiencies of modern illuminants are surprisingly low. If we 
figure from coal, 1 per cent. is the best figure obtainable to-day. 
Light is actually only a small by-product. Dr. Ives gave the 
accompanying figures of recent measuremente made by him of 
total luminous efficiency based on 50 C.. per watt as the mechanical 
equivalent of light. 
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Meanwhile, aloof from war's alarums, the scientist pursues 
his tranquil way and seeks to improve upon existing 
methods, with the success to which our columns have 
repeatedly borne witness. Amongst the most remarkable 
developments of recent date is that which Lieut.-Col. 
Squier describes and explains in his paper, read before the 
Physical Society of London, of which a very full abstract 
is concluded in this issue. The fundamental idea of his 
invention is revolutionary in character, though not 
absolutely novel in conception. We have been accustomed 


_ to look upon a long submarine cable as a great reservoir of 
capacity, like, say, a long but narrow canal; we start a 


comparatively huge wave at one end of it, which arrives 
at the other end in the form of an attenuated ripple, 
barely perceptible with the aid of the most refined and 
delicate instruments ; and various ingenious devices have to be 
employed to wash out the undesired and useless effects of the 
original disturbance, in order to clear the way for the fol- 
lowing signal. Col. Squier, who has worked on the subject of 
trains of waves for many years, conceived the idea that if 
a regular succession of waves were sent into the cable in 
unbroken sequence and of the most efficient form (sinn- 
soidal), the irregular and ungovernable effects met with in 
the existing system would be eliminated; instead of a series 
of abrupt and violent impulses, charged with innumerable 
harmonics, being impressed upon the cable at one end, with 
the result that the conditions in the cable differed from 
point to point throughout its length, the cable would be 
kept in a state of continuous gentle electrical oscillation at 
every point, the only variations being the slight differenoes 
of amplitude corresponding to the signals and spaces. Thus 
order would be brought out of chaos; sending conditions 

would be immensely improved, and the speed of transmission 
greatly accelerated. 

How this can be done will be found explained in Colonel 
Squier’s exceedingly interesting paper, not the least signifi- , 
cant and noteworthy feature of a ich is the fact that he 
approaches the question from the standpoint of the electrical 
engineer transmitting power to a great distance, and seeking 
to accomplish this in the most efficient and workmanlike 
manner. We heartily congratulate the inventor upon his 
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achievement, which seems likely to revolutionise practice in 
connection with long cables. 

At first sight it may seem a small thing to increase the 
speed of transmission by, say, 50 per cent.; but when it is 
remembered that an Atlantic cable costs something like 
£500,000, and that a 50 per cent. increase of speed means 
that two such cables will do the work of three, the 
enormous importance of the matter to the cable world and 
to those who telegraph will be appreciated. We believe 
that Col. Squier's invention is expected to produce a far 
greater improvement even than this. 


ld 


A LEADERETTE in the Electrical World, 
Missing the of July 10th, dealing with the “Point 
Five Tariff” discussion at the I.M.E.A., 
curiously misses the point of the matter in a double sense— 
in the first place by explaining that the tariff involves as a 
secondary rate “ths penny per kilowatt hour,“ and in the 
second by making the following comment :—“ As regards 
the load, the new tariff in the case of two cities epecially 
described quite doubled it, but in both cases the gross 
revenue from residences did not rise proportionally, so that 
the average price per unit was quite cut in half. As the 
usual English city plant is municipally owned, the ‘ point 
five’ tariff may perhaps not unjustly be regarded as a sop 
to the rate-payer.” 
_ We can assure our contemporary that the rate-payer, as 
such, keeps a very keen eye on the tariff question, and 
would strongly resent any sort of “sop” to the consumer if 
he thought it involved supplying the latter at less than cost 
price. But the point that has been missed is the fact, which 
we should have thought no electrical editor could overlook, 
that while the load was increased by the adoption of the 
tariff, the additional units were mainly “off the peak,” and 
consequently cost less by far than the original demand. 
The average price per unit was reduced, as a matter of 
course but it by no means follows that Me average profit per 
tcnté was decreased, and even if it were, it still by no means 
follows that the ue“ profit per consumer was decreased. On 
the contrary, the results on a commercial basis have been 
eminently. satisfactory to the managers who have adopted 
the tariff in one form or another. Mr. Roles’s reply to the 
discussion, of which we published the gist last week, will 
help to convince our contemporary that its rather superficial 
appraisal of the system was erroneous. It is not, as stated, 
a “cut-rate scheme.“ 


SOME temporary irregularity was seen 
Rubber, recently in rubber, which arose mainly 
from the fact that spot and near parcels were held for 
pretty high figures, while, on the other hand, there were 
some interests having fair lines at their disposal who seized 
the opportunity to dispose of their contracts. On the whole, 
however, the tone has been fairly good, and undoubtedly 
fair quantities of the plantation product have been di 
of to the consuming trades, although activity has scarcely 
been up to the level of that experienced some few weeks ago. 
‘The consuming sections, however, are exceedingly busy in all 
parts of the country, and the tire factories and kindred 
‘works are running night and day, their output being limited 
only by the labour forces available. There seems no dis- 
position, however, on the part of consumers to rush heed- 
lesly into the making of fresh purchases, though this 
need arouse no concern in view of the remarkable activity 
prevailing in all consuming connections. 

The arrivals which have come to hand have been pretty 
fair, and they are expected to show a material increase 
during the next few months. From estimates which have 
been prepared, it is believed that the output of the Fede- 
rated Malay States this year will show a considerable 
increase. Last year the yield, taken over a wide range of 
estates, varied from 230 to 447 lb. per acre, the average 
being somewhere between 300 and 350 lb. 

There has been some searching of hearts regarding the 
way in which Germany has been getting supplies of rubber. 


Undoubtedly a portion of the rubber which has entered the 
country since the war was smuggled in from the United 
States, and this in spite of all the efforts made to lock 
the door. The matter is being very seriously considered by 
the Rubber Growers’ Association, which influential body as 
soon as war broke out directed the attention of the Govern- 
ment to the fact that Germany was trying to buy rubber 
here. Restrictive steps were taken, and it is the general 
impression that these have been very successful. At all 
events, private information which leaks through from the 
Continent suggests that Germany is inning to want 
rubber pretty badly, and there can be no doubt that every- 
thing possible will be done as far as British interests are 
concerned, to starve out the Huns. 

Official advices announce that the exports of plantation 
rubber from the Straits Settlements during June totalled 
2,249 tons against 3,588 tons in May, and 1,480 tons in 
o corresponding month of last year, details being as 
ollows :— 


1918. 1914. 1915. 

January... 898 vce 784 1.181 3,576 tons. 
February gas .. 743 1,703 2,741 „ 
March ... oe 2 898 1,285 2,477 „ 
Aprii . 762 1.548 1,978 „ 
May oP * 814 1.809 3.588 „ 
June aii ..…. 812 1,480 2,249 „ 
Total. . 4,813 8,506 15,669 „ 


This figures include transhipments of rubber from 
various places in the neighbourhood of the Straits Settle- 
ments, such as Borneo, Java, Sumatra and the non- 
Federated Malay States, as well as rubber actually exported 
from the Colony, but do not include rubber exports from 
the Federated Malay States. | 


Tis THe demands for copper, bronze, and 
Wire-Drawing steel wire, Ko., during the last month 
Trades. have maintained the substantial level 
recorded in previous months of the war, 
and the conditions ruling throughout the trades are much 
the same as before. The demands for electrolytic copper 
have continued to be heavy, particularly in the fine wires, 
in which section probably the productive capacity of every 
machine in the country is being taxed to the utmost. The 
chief sources of trouble are undoubtedly the skilled labour 
problem and the-inability to obtain new machines from the 
makers, whose output is also subjected to similar restric- 
tions. In other instances entire sets of machines are 
standing for want of skilled labour to work them. 

In regard to the question of the re-exportation from 
Holland into Germany, &c., of copper goods originally 
shipped from this country, the probabilities are that the 
actual facts have been somewhat exaggerated by statiste 
and others. According to the authority of the Dutch 
Government officials, very little, if any, copper goods from 
England are being allowed to be re-exported into Germany 
and elsewhere. The deduction appears to be, therefore, that 
trade between Germany and Holland must have prac- 
tically ceased. In 1912 the exports from Germany into 
Holland, it is interesting to note, amounted to £180,500. 
Between them, England and America, as far as trade con- 
ditions will allow, are supplying almost the entire overseas 
demands of Holland, as well as Denmark and other 
European markets which were very largely dominated in 
the past by German influence. 

It is generally well known among wire manufacturers in 
this country, and in America, that the productive capacity of 
the German firms, all of which are working under the 
greatest difficulties, is being largely oe ee by Govern- 
ment requirements, and the small surplus left over is eagerly 
absorbed by local requirements. The exports of copper 
goods from Germany during the past month or so must 
have been exceedingly small, even allowing for the labour 
difficulties in that country. In 1912 Germany exported 
into this country alone copper goods to the value of 
£317,800. Here, at least, we know of one market which 
can with confidence be said to be entirely free, for the 
present, at any rate, of German influence. 
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THE CASE FOR THE ELECTRIFICATION 
OF CANE SUGAR MILLS AND REFINERIES. 


By ERNEST P. HOLLIS, A. M. I. E E., A. Am. I. E. E., 
M. Assoc. Mining Elec. Ing. 


Sucar is manufactured from three main sources : — 
(a) from sugar cane; (b) from beet; (c) from starch. 
The first, which was the earliest process, has now 
been strongly challenged in recent years by the 
second, and competition between the two has had 
the inevitable result not only of bringing about a 
reduction in prices but also of compelling the rival 
manufacturers to install the most modern plant in 
order to make their competition effective. With re- 
gard to these three sources, it may be remarked that 
sugar produced from starch is the impurest and the 
cheapest. It is largely used for sweet-making and 
for adulterating the better classes of cane and beet 
sugar. 

Recent events have had the effect of considerably 
improving the situation of the cane sugar manufac- 
turer, with the result that one hears from the various 
sugar manufacturing centres that increasing interest 
is being taken in proposals for improving the sugar- 
making plant, in consequence of which electrification 
looms largely in the mind of the manufacturer. At 
the present moment two of the largest beet sugar 
producing areas in the world are in the grip of war 
—Germany and Northern France. Sugar is not now 
exported from Germany overseas, and, in addition, 
many of the sugar refineries in the North of France 
have been completely destroyed. In fact, it is known 
that the German armies have paid special attention 
to the destruction of these factories in order to re- 
move competition with their own. Further, when 
the actual fighting is transferred to Germany, the 
German beet sugar refineries are bound to suffer 
severely. In consequence, the cane sugar manufac- 
turer looks forward to the near future with consider- 
able confidence, and it is known that capital is to be 
extensively employed in the improvement of the cane 
acre manufacturing plants in various parts of the 
world. 

The present remarks relate solely to the manufac- 
ture of cane sugar, and a brief conspectus of the 
process will now be given. 

Manufacture of Cane Sugar.—Sugar cane is a 
grass attaining a height of as much as 15 ft. It is 
cut by natives and loaded into carts for conveyance 
to the factory. Om arrival there it is handled by 
endless conveyors and delivered to large crushing 
mills, in which it passes first through a crusher 
proper and then through several sets of rolls. There 
may be as many as six sets of rolls, each unit com- 
posed of three rolls arranged with their centres of 
rotation forming a triangle. At each set a certain 
proportion of the juice is extracted. After emerging 
from the crushers the cane may be passed along toa 
second crusher for further treatment, or it may be 
directly handed over to the furnaces for burning. 


In any event, the furnace is its ultimate destination. 


_ The juice which has been extracted from the cane 
is caught in the mill-bed and drains into a collecting 
tank for straining, after which it is pumped up to 
defecators, mentioned later. The detached portions 
of the cane collected in the strainers are returned to 
the mills continuously. The next step is the neu- 
tralisation of the acid juice in alkalisers by adding 
milk of lime. The raw juice has a tendency quickly 
to ferment, so that on its way from the alkalisers it 
needs to be treated in order to stay the fermenting 
processes. A defecator in the simplest form is merely 
a copper boiler surrounded by a cast-iron steam 
jacket. Steam is admitted to the jacket and the juice 
is permitted to simmer. As a result of chemical 
action with the lime a precipitate forms. and the 
lighter impurities rise to the top in the form of a 
scum, while the heavier ones fall to the bottom. The 


clarified juice is drawn off, leaving the scum and 
dregs. These are not immediately rejected, but are 


, boiled, filter-pressed, steamed and again washed to 


extract further remaining juice. The residue from 
the presses is an excellent fertiliser and is sold for 
this purpose. 

‘After leaving the defecator the drawn-off juice is 
then sharply boiled in an “ eliminator ’’ and the scum 
removed. It is then allowed to settle in order to 
permit the dregs to separate out, or, in the alterna- 
tive, forced through a filter. 

At this.stage the liquid 1s clear and limpid, and 
the next process consists of boiling in evaporators 
for the purpose of crystallising out the sugar. To 
this end an economical multiple arrangement of pans 
is frequently adopted. The first pan is heated by low 
pressure steam, and the vapours emanating are 
passed to a second pan, which is thereby heated up; 
the vapours from the second pan heat up a third 
pan, which works under a vacuum. The liquid is 
passed first from one pan to another, the process in 
the last being conducted to the point of crystallisa; 
tion. Sometimes a quintuple evaporator is installed. 
Here the crystallised sugar is induced to form, in the 
first place by causing a drop in temperature of the 
saturated solution. This may be accomplished by 
shutting off the steam supply or adding cold juice. 
The crystals formed are in the first place quite small, 
and need to be built up by introducing fresh syrup. 
The art in this process is to avoid the formation of 
small crystals, and when the process is carried as far 
as possible and the contents of the pan discharged, 
the mass consists of sugar crystals and sugar solu- 
tion. If allowed to cool at rest the small crystals 
are also formed, and therefore the mass is thrown 
into agitators until it is finally. taken to the centri- 
fugal. 

By the aid of these centrifugal machines running 
at about 1,000 R. P. M. the crystals are separated from 
the molasses. The molasses escapes through holes 
in the containing vessel or basket, leaving a brown 
crystal known as first sugar.“ To recover the con- 
siderable sugar contents the molasses is subjected 
to a long stirring, and is again boiled down and 
passed through the centrifugals. Second sugar 
is thus obtained which has to be specially treated to 
convert it into white sugar. By now the molasses is 
usually so impure as to be incapable of further 
crystallisation. Often it is sold as a by-product or. 
alternatively, it may be chemically treated and freed 
from the potassium salts it contains, finally being 
whirled in centnfugals. The residue is then sold as 
a fertiliser or stock food. The wet sugar from the 
centrifugals is passed on to granulators, where it is 
dried by a current of hot air and a revolving steam 
drum; after this it is cooled by a current of cold air 
in a revolving tube. It then passes to the automatic 
sacking machine for dispatch to the refineries, which 
may or may not be operated in conjunction with the 
mill. 

Sugar Refine ries. Raw sugar emanating from the 
mill previously described contains so many impurities 
that it becomes imperative to subject it to a further 
refinement. The sugar usually leaves the mills sewn 
up in sacks and in the form of yellow or brown 
crystals. The refining processes take several forms. 
In some refineries the colouring matter and other 
impurities are removed by dissolving the sugar in 
distilled water. After being boiled down, as in the 
case of the first molasses, the solution is bleached by 
sulphur dioxide and filtered through charcoal. The 
syrup is then crystallised down in vacuum pans heated 
by low pressure steam in a similar fashion to the 
crystallising processes described in connection with 
the sugar mills. 

Cube sugar is made by boiling the solution down 
by steam and leaving it to crystallise out in moulds. 
The slabs thus formed are cut up by circular saws. 

This concludes the description of the technical pro- 
cesses of making sugar, and attention may now be 
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n to the question of supplying the power for 
driving the mills. 

Present Steam Power Plants in Sugar Mills. — Cane 
sugar-mills not electrified derive all their power from 
steam. The cane refuse or bagasse, as it is 
technically called, is burned under low pressure 
boilers (about 80-lb. per square inch gauge pressure), 
and the steam is distributed through the works by 
a complex network of steam mains working at a 
great inefficiency. In many cases the bagasse is 
burned under the boilers in the state it leaves the 
crushing mills, and is not dried, as discussed later. 
The live steam is supplied to the engines in each of 
the buildings for driving line shafts, as well as to 
special engines for operating the crushing mills, 
while the exhaust’ steam is utilised for the heating 
processes. The majority of sugar mills are de- 
pendent upon a distant water supply, which has to be 
pumped by special steam plant often situated many 
miles away from the main buildings. This water is 
required for irrigation, for the refining processes, as 
well as for the boiler feed. Owing to the inefficiency 
of the general arrangement, the bagasse itself is 
inadequate in amount for supplying the steam, and 
resort has to be made to oil and coal as supplemen- 
tary fuels, and these are generally costly in sugar- 
cane districts. The fuel thus burnt under the boilers 
generates steam which drives the main auxiliary mill 
engines, the exhaust steam passing to the steam 
heating system. Engines of same 200 to 250 H.P. 
each drive the different rolls and crushers, while 
other engines drive the smaller plant such.as pumps. 
crystallisers, centrifugals and so forth. 

One point deserves particular attention. From the 
exhaust steam both mechanical power for driving and 
energy for heating is required. These two require- 
ments bear no fixed relation to ene another. At one 
time of the day more heat may be required than at 
another time, while again more power may be neces- 
sary at one particular. moment than at another. But 
both power and heat are derived from the same steam. 
If the momentary demand for exhaust steam be small, 
the exhaust steam must be wasted; it is impracticable 
to store it. A scheme which permits as much power 
and as much heat to be drawn as may be momentarily 
required affords improvements in economy that mean 
important savings to the manufacturer. Electrifica- 
tion, as will be seen later, effects this economy. 

Before proceeding further, it may be advantageous 
to inquire more closely into the value of fuel 
economy to the sugar manufacturer. It has been 
mentioned that purchasing fuel is a costly item to 
the manufacturer, and an example will be quoted 
bringing home the importance of fuel economy :— 
Taking as an example a large mill turning out 35,000 
tons of sugar a season, since for every ton of sugar 
produced there will be about five tons of bagasse, 
the mill would have available for fuel 185,000 tons 
of bagasse. Even inthe best appointed steam-driven 


mills, the bagasse only serves for about 85 per cent. 


of the fuel, so that the equivalent of 32,000 tons of 
bagasse has to be purchased. Five tons of bagasse 
are equivalent in heating value to about one ton of 
coal, so that 6,400 tons of coal must necessarily be 
purchased during the season. Sugar-cane fields are, 
in the majority of cases, very inconveniently situated 
with regard to the coal fields, and Cuban sugar 
millers, for instance, pay 30s. a ton for their coal in 
normal times. In the case quoted, nearly £10,000 is 
the cost of the extra fuel needed. 

The question then arises, can electrification with 
its inevitable economy either partly or wholly 
eliminate the necessity for buying extra fuel? Ex- 
perience shows that, without a shadow of doubt, it 
can eliminate the whole, and can, indeed, carry 
matters further. 

At first sight it might appear a work of superero- 
gation on the part of the electrical engineer to 
attempt to pursue fuel economy beyond the elimina- 
tion of purchased coal. But it is not so, and this 


introduces the point that in sugar manufacture, as in 
every other industry, electrification means increased 
production. Production increases of varying degrees 
of importance are experienced in electrically driven 
sugar factories in the various departments through 
the change from steam to electrical drive; but, at one 
step, in sugar manufacture the increase is of marked 
dimensions. It occurs in the process known as 
maceration. 

After the cane has been crushed and rolled a certain 
percentage of sugar remains in the bagasse. It is easy 
enough to extract it by washing the bagasse in warm 


- water, but then the sugar can only be rendered avail- 


able by evaporating the water, and this means fuel, 
coal or oil. At a matter of fact, steam- driven mills 
find it uneconomical to resort to maceration to any 
extent, but they know the sugar is there to be ex- 
tracted, so that if electrification can effect such 
economies in the mill that exhaust steam is available 
for evaporating after maceration it can be very use- 
fully employed. Further mention is made of this 


point later. 
(To be concluded.) 


TRADE STATISTICS OF BRAZIL. 


Tue following figures show the imports into Brazil of elec- 
trical and similar goods during the year 1914. The figures for 


1913 have been added for purposes of comparison, and notes 


of i increases or decreases, as the case may be, are given: — 


1913. 1914. Inc. or dee. 

Electric cable.— Dollars. Dollars. Dollars. 

From United States 162,000 80,000 — 82,000 
3 reat Britain 408,000 127,000 — 281,000 
„ Germany 98 167,000 77, — 90,000 
„ Other countries 86,000 51,000 — 35,000 

Total 823,000 335,000 — 488,000 

Insulators.— 

From United States 64 ,000 32,000 — 32 000 
a ermany . 104,000 41,000 — 63,000 
„ Other countries 30,000 17,000 — 13,000 

Total 198,000 90,000 — 108,000 

Electric machinery.— 

From United States ... 1,596,000 686,000 — 910,000 
„ Germany Bes si 789,000 272,000 — 517,000 
„ Great Britain .. 674,000 421,000 — 233, 000 
„ France ... 127,000 123,000 — 4,000 
„ Other countries 161.000 118,000 — 43,000 

Total... . . 8,347,000 1,620,000 — 1,727,000 

Electric motors.— l 

From United States 215,000 99,000 — 116,000 
„ Germany .. 169,000 55,000 — 114,000 
„ Great Britain 94.000 ; = ,000 

Switzerland 38,000 , — 16,000 
„ Other countries 81,000 7, — 74, 000 
Total 597,000 223,000 — 374,000 

Stationary engines.— 

From United States 10,000 21,000 + 11,000 
„ Great Britain | 75,000 39, — 36,000 
„ Germany 8 227,000 37,000 — 190,000 
„ Other countries 12,000 - 46,000 + 34, 000 

Total 324,000 143,000 — 181,000 

Industrial machinery .— 

From United States 269.000 158,000 — 111, 000 
„ Great Britain 939,000 398,000 — 541, 000 
„ Germany a . . 1,252,000 309,000 — 943,000 
„ France ee . 940,000 206,000 — 734,000 
„ Other countries 25,000 94,000 — 131.000 

Total 8,625,000 1,165,000 — 2,460,000 

Rails, fish platea, and railway accessories.— 

From United States 1,958,000 922,000 — 1,036,000 
„ Belgium a 2,786,000 425,000 — 2,361,000 
„ France 3,673,000 365,000 — 3,308,000 
„ Germany ; 2,019,000 215,000 — 1,804,000 
„ Great Britain 718,000 166,000 — 552,000 

Other countries 77,000 123,000 + 46,000 


Total 11,231,000 2,216,000 — 9,015,000 
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Dollars 
1913. 
Lighting apparatus.— 
From United States 49,000 
„ Germany ... 
„ Great Britain 105, 000 
„ ~ Other countries 102, 000 
Total 491,000 


Other machinery (except agricultural). 


From United States 2,187, 000 
„ Great Britain .. 2,185,000 
„ German ... 2, 52, 000 
„ France sin . 969,000 
„ Belgium 102,000 
„ Italy 199,000 
„ Switzerland 110, 000 
„ Holland sae va 39,000 
„ Other countries. 265,000 

Total 


Telegraph and telephone poats, and 
bridge and fence material.— 


From United States 253,000 
» Belgium ae 587,000 
„ Great Britain 431,000 
„ Germany 445,000 
„ France sa 92,000 
„ Other countries 57,000 

Total ... 1,865,000 

Copper wire.— 

From United States 34,000 
„ Germany ... 84,000 
„ Great Britain 25,000 
„ Other countries 23,000 

Total 166,000 


fren and steel wire.— 


From United States 145,000 
„ Germany ... 1,113,000 
» Belgium oT 72,000 
» Great Britain 109,000 
„ Other countries 105,000 

Total 1,544,000 

Rubber manufactures.— 

From United States ee 80,000 
„ German. 188, 000 
» Great Britain ... 2237, 000 
„ France M RE 82,000 
» Other countries... 63,000 

Total 650,000 

Hydraulic pumps and accessories.— 

Prom United States 127 ,000 
» Great Britain 130,000 
„ Germany ... 97,000 
„ Other countries 96,000 

Total 450,000 


Dollars. 
1914. 


29,000 
74, 000 
39,000 
17,000 


159,000 


Dollars. 


Inc. or dec. 


P+ibdaudd 


20,000 
164,000 


66,000 
85,000 
335,000 


( 


Dollars. Dollars Dollars 
1913. 1914 Inc. or dec 

Scientific instruments.— 

From United States 118,000 61,000 — 57,000 
„ Germany : 174,000 101,000 — 73,000 
„ France „ wages 84,000 50,000 — 34,000 
» Great Britain 77,000 27,000 — 50,000 
„ Other countries 31,000 13,000 — 18,000 

Total 4. 484,000 252,000 — 232,000 
ge 

GEAR-DRIVEN DIRECT-CURRENT TURBO- 


GENERATOR SET. 


REcENT developments in the science of gear cutting have 
attracted attention, chiefly on account of the introduction of 
high-speed gearing in the driving of ships, both mercantile 
and naval, whereby the lightness and economy of a high-speed 
“weine can be combined with the efficiency of a low-speed 
propeller. 

ere is, however, another field which offers great possi- 
bilities for the use of gears in combination with turbines, viz. 
the driving of direct-current generators. Certain mechanical 
and electrical difficulties, which will be touched on later, 
appear to be inseparable from the design of D.c. machines of 
considerable output and running at a speed approaching that 
desirable for an efficient steam turbine, with the consequence 
that up to the present D.c. generators have either been driven 
by reciprocating engines, or, if turbine driven, have been 


subject to undeniable limitations in speed or output, or in 


both. 

The D.c. generator is essentially a moderate-speed machine, 
and does not lend itself readily to construction for the high 
speeds of steam turbines. At the low speeds of gas and oil 
engines, both direct and alternating-current generators 
become large and costly for their output, and a good efficiency 


Fic. 1.—B.T.H. GEARED TURBO-GENERATOR. 
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can only be obtained by further adding to the cost. At the 
moderate speeds of so-called high-speed steam engines and 
motor-generator sets conditions improve, and sound, high- 
efficiency machines can be designed without difficulty. 

In building direct-coupled D.C. turbo-generators, mechanical 
difficulties arise in the construction of the commutator, in 
securing the armature windings, and in arranging that the 
running speed shall not be near the critical speed. Electrical 
difficulties arise on account of the high reactance voltage of the 
coils undergoing commutation and high voltage per commu- 
tator segment. To ensure satisfactory operation a field struc- 
ture with compensating windings is usually employed, and the 
consequent extra excitation losses, together with the rapid 
increase of core loss, friction, and windage at high speeds, 
reduce the efficiency considerably in spite of reduced arma- 
ture copper and shunt field losses. e compensated field 
construction also considerably increases the cost and the time 
required to build a machine. 

As typical commercial efficiencies for the three types of 
generators, we may take 91 per cent. for a 250-KW. 440-volt 
low-speed machine, 93.5 per cent. for a moderate-speed 
machine of the same rating, and 89 per cent. for a generator 
running at steam turbine speed, The reduction gear would 
have an efficiency of about 98 per cent., which gives 91.6 per 
cent. as the combined efficiency of the generator and gear. 

Geared turbo-generator sets can now be built for practically 
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any output to compete in cost, efficiency, reliability, and floor 
space with either turbo-alternator rotary equipments or 
reciprocating engine sets. : ae 

As indicated above, the gear-driven generator is built on 
normal lines, and therefore calls for little detailed descrip- 
tion. Being designed to run at a fairly high speed, so as to 


aa the cost of gear and generator at a minimum, all details 
of design require careful attention. 

The practice followed by the British Thomson-Houston Co. 
to produce a sound, highly efficient, moderate-speed generator 
may be outlined as follows :— 

Thin laminations of special steel are used for armature 
core and pole faces to reduc the core loss, as the frequency 
of the armature currents before commutation will be 40 to 
50 cycles per second. Armature clamping bolts which pass 
through the core are insulated to reduce eddy currents. e 
air gap is made longer than would be the case with a low- 
speed machine, so that the distortion of the main flux caused 
by armature reaction is reduced. 

The commutating poles are so designed that over the whole 
working range from no load to the guaranteed overload the 
ccmmutating flux is practically proportional to the load on 
the machine. The commutating-pole air gap is adjusted on 


test so that the reactance volts of the coils undergoing commu- 
tation are exactly neutralised. Diverters across the commu- 
tating-pole windings. are not used, as, although they form a 
convenient method of test adjustment, the amount of current 
diverted is apt to vary on account of changes of resistances 
due to temperature and variation of the resistances of con- 
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Fic. 2.—VIEW OF THE GEARING, B.T.H. TURBO-GENERATOR. 


nections, which in the case of low-resistance windings may 
form an appreciable item, Also, on varying loads, a plain 
diverter will not take a uniform share of the current, as ite 
inductance is very much less than that of the winding. 
‘Inductive diverters are dificult to adjust and are not satis- 
factory. 

Even when adjusted to operate perfectly up to heavy over- 
loads, commutating machines are always liable to flash over 
oa heavy short circuits. To minimise the risk of flash- 
ing over and to reduce the damage caused by a flash, the 
clearance between adjacent brush brackets should be kept a 
maximum and the space between the commutator and the 
bearing should be kept free from bus rings or earthed metal 
parts, as the flash always tends to spread outwards from the 
machine. Reference to the accompanying illustrations will 
how that the B.T.H. design of brush gear fulfils these 
requirements 

A substantial brush voke supported from the magnet frame, 
brush springs designed to prevent brush chatter, and a care- 
fully balanced armature, eliminate the mechanical causes of 
unsatisfactory commutation. Graphite brushes reduce the 
commutator loss to a minimum and rapidly produce a hard 
ay skin on the commutator, the wear of which is very 
slight. 

Equaliser rings fixed in an accessible position at the back 
of the armature prevent unbalanced magnetic pulls and 
equalise the distribution of the load between the several 
paths through the armature, which is, of course, parallel 
wound. The choice of a suitable speed and number of poles 
limits the volts per bar to a reasonable figure. The armature 


windings are secured against centrifugal force with an ample 
factor of safety by means of fibre wedges in the slot portion 
and steel wire binding bands on the ends. 

A set recently installed by Mr. Cameron Gibson, the borough 
electrical engineer, in the power station of the Nuneaton 
Corporation is an interesting example of a gear-driven set. 
It consists of a B.T.H. shunt-wound generator having a 
normal output of 1,500 amps. at from 470 to 600 volts, driven 
through double-helical gearing by a B.T.H. Curtis turbine 
of 750 KW. normal capacity. e set has an overload capacity 
of 25 per cent. for two hours and 50 per cent. for five minutes. 
The complete set has been constructed by the B.T.H. Co., 
and the turbine is of their standard three-stage design, as 
used for driving alternators, and runs at 3,250 R. p. M., the 
gearing reducing the speed to 600 R. P. M. for the generator. 
The turbine drives the pinion shaft through a double claw 
coupling, which allows the pinions to take their correct axial 
position without any end thrust being transmitted to the 
turbine shaft. The armature spider is bolted direct to a large 
flanged coupling on the low-speed shaft, the bearings of which, 
consequently, carry a portion of the armature weight. 

The gears and bearings are completely enclosed, and have 
a copious supply of oil from the main oil-pressure system of 
the turbine, which also operates the servo-motor of the 
governor gear. A return pipe from the bottom of the gear- 
case leads the oil back to the main oil tank, whence the oil 
pump on the turbine delivers it through an oil cooler back 
to the supply pipes. 

This set was put on commercial load in January of this 
year, after exhaustive tests in the shops of the B.T.H. Co. 
bad proved that the guarantees were fully met, and the com- 
pletely satisfactory manner in which the set has behaved 
since its installation has given all concerned perfect confidence 
in the future of this combination. 


NEW ELECTRICAL DEVICES, FITTINGS 


AND PLANT. 


Electric Heating Resistors. 


In the Electrical World an abstract of a German article is given 
in which the author describes heating resistors produced by the 
Schoop “spray process. The metal which is to be sprayed passes in 
the form of aribbon through a pistol in which it is melted and shot 
out in spray form on to the surface which is to receive the deposit. 
One method of application is to cover a plate of clay, porcelain, 
slate, &c., with a thin film of metal by the spray process and then 
saw cross lines out of the metal film, as shown in fig. 1. These lines 
start alternately from one side and from the other side, but do not 
pass all the way over to the other side. In this way a continuous 
zigzag ribbon is obtained, as shown in the illustration. The con- 


Fic, I.— PLATE RESISTOR. Fig. 2.—SPIBAL RESISTOR. 


nections are made at the points + and — Another method of 
application is to produce this resistor ribbon not on plates but on 
hollow cylinders, as shown in fig. 2, where a is the ribbon and è 
represents the underlying clay tube, This resistor is particularly 
applicable for heating rooms, Through holes in the bottom, cold 
air enters into the interior of the cylinder; it is heated inside the 
cylinder and rises upward so that fresh oold air flows in at the 
bottom. A third method of application is to produce metallic 
resistor ribbons in artistic forms directly on the tiles of bathrooms, 
kitchens and other rooms. If at any point such a ribbon resistor 
is not thick or broad enough, the deficiency can be easily remedied 
by the spray process. 
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New G. E. C. Mining Telephone. 


THE GENERAL ELECTRIC Co., Lrp., of 67, Queen Victoria Street, 
EC., has recently put on the market a flame-proof and watertight 
telephone known as the G.E.C. magneto mining telephone K 8098 
(1915 type). The case is of cast-iron, the joint between the case 
and the lid being made by machined flanges 1 in. wide. When the 
lid is bolted to the case, the joint is both watertight and fiame- 
proof—i.e, any escaping hot gases are so thoroughly cooled in 


passing between the flanges that they cannot possibly ignite an 


e A 0 pe 


Gr 
> 


Fic. 3.—NXW G. E. C. MacneTro MINING TELEPHONE 
K 8093 (1915). 


explosive mixture outside the case, even in the unlikely event of 
an internal explosion. Tne entire equipment is of high standard, 
and is manufactured by the Peel-Conner Telephone Work-, Ltd., 
of Salford. The internal unoc:upied space is kept down to a 
minimum so as to limit the amount of explosive gas which might 
accumulate. 

The telephone equipment comprises :—A four magnet tropical 
type generator, with the armature wound to a resistance of 300 
ohms, and fitted with a very strong handle working through a 
filame-proof and watertight gland; a polarised bell movement 
fitted with two 3-in. bell gongs, protected by an iron cover; a 
long-distance speaking, solid-back, transmitter fitted in an iron 
chamber on the front of the lid, the diaphragm of which is pro- 
tected by brass gauze; an induction coil; a double-pole Bell” 
receiver fitted inside the instrument, the diaphragm end being 


Fia. 4.—G.E.C. Minixa TELEPHONE, SHOWING INTERNAL 
ABRANGEMENTS. 


fitted with a cam arranged 80 as to revolve when the listening tube 
(whieh is placed on the left-hand side of the instrument) is lifted 
to the ear; the cam is fixed on to the receiver and revolves with 
it, thereby pressing together a bank of springs which control the 
Primary and secondary circuits; the gland through which the 


tube passes is flame-proof and watertight ; also two G. RAC. dry 
cells fitted on the inside of the lid. | 

Attached to the bottom of the cast-iron case is a chamber which 
contains line terminals, and lugs are provided for fixing. 

All mining requirements are met in the best possible” manner 
and all Home Office regulations are complied with. 


“ Ediswan ” Circult-Breakers. 


THE EDISON & SwAN UNITED ELECTRIC LIdET Co., LTD., of 
Ponder's End, Middlesex, have for some time past specialised in 
circuit-breakera, and a recent pamphlet (No. A8112) gives parti- 


Fig 5—'W” Type “ Eniswan”’ CIRCUIT-BREAKER, 


culars of types W and E.“ The former, illustrated in fig. 5, 
is built for currents of 150 to 6,000 ampe:es, the mechanism con- 
sisting of a substantial toggle movement, with loose handle so 
that the breaker is free to operate electrically even though the 
handle is held. The breaker is designed to clear all ordinary arcs 


without assistance from the magnetic blow-out; a wide, quick 


break is arranged and the magnetic fiux for the blow-out is excited 


Fig, 6.— E” TYPER “ EDISWAN ” CIROUIT-BREAKER. 


by the flow of current to the auxiliary contacts, no winding of any 
sort being used. . 

The contacts have a wiping action, and the catch is external, and 
can be adjusted at any time. 

The breakers are fitted w ‘th time limit, reverse, overload and no- 
voltage releases as required, and built in single and double-pole 
patterns, 

The E“ type cirouit-breaker, figs. 6 and 7, is made for currents 
up to 350 amperes at 600 volts and in both open and enclosed 
patterns, an explosion-proof case being provided for colliery work. 
Constructionally it follows generally the previous type, but when 
enclosed an external handle is fitted. 
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Time limit, reverse, overload and no- voltage releases can be 
fitted as desired; the principle of the reverse release used in both 
tho W and “E” types of breaker is based on a purely polarity 


Fie. 7.—ENCLOSED E Type ‘“ Episwan” Crecuit-BREAKEB. 


effect, which gets over the difficulties often associated with the 
differential winding system in the event of quick and heavy 
current reversals. 


LEGAL. 


HAMILTON v. MABCONI'S WIRELESS TELEGRAPH Co., LTD, 
(Concluded from page 138.) 


Mr. POLLOCK, in summing up the defendants’ case, said that the 
dismissal took place on January 13th, 1913, and the contract of 
May, 1910, between the plaintiff and the defendant company, ran 
for the definite period of three years, and so would have continued 
until May, 1913. The agreement was, according to the verdict of 
the jury, improperly broken by the defendants in January, 1913, 
and they were asked by the Judge to give damages in respect of 
the pecuniary profit Mr. W. Hamilton would have received if be 
had not been improperly dismissed, and they gave him, in respect 
of the first period, a sum of £640. There was evidence before the 
jury, and it was admitted that in respect of that period there was 
certainly a sum of £140 payable te him, but by reason of an order 
that had been made, and an agreement between Sir Edward Carson 
and Mr. Duke, it was contemplated that there would have to be a 
further inquiry as to damages. Therefore, it was known to the 
jury and all persons at the trial that at the time £140 was put 
forward it might not be the full sum which would be payable in 
respect of the broken period. It was fair to say that no jury could 
have at that time believed or supposed that there was finality in the 
3140. They must have taken that £140 coupled with the position 
which they knew existed—viz., that an account had to be taken. 
Mr. Justice Avory at the trial directed the jury that the plaintiff 
was entitled to damages for loss sustained by breach of the agree- 
ment and for pecuniary benefits which he might have derived from 
the agreement ; and, furthér, that he was entitled to such sums as 
they thought he might have earned up to May, 1913. The jury 
estimated that sum at an additional £300, and he submitted that 
that closed the matter in respect of the period from January to 
May. Plaintiff could not be given any further sum uhlees it could 
be shown that the business done during that period baal 
that amount. The inquiry had, on the contrary, shown t 
he was not really entitled to the 3300. The award 
represented a concluded matter, and, in addition to that, 
he had got the sum of £1,700 in respect of the value 
of the chance that the agreement should have continued for 
another three years down to 1916. He asked the Court to find 
that over the two periods the plaintiff had been compensated, and 
that for the further three years he had also been compensated by 
the sum awarded by the jury, and if the plaintiff asked for com- 
mission on saies effected between the periods of January and 
May, 1913, he was asking to be paid his commission twice over. 
The agreement was determined by a period of three years, and the 
plaintiff was to be paid 5 per cent. on the gross value of the sales 
in return for services rendered and his giving exclusive attention 
to the business of the company, therefore the agreement could not 
be for the period of his natural life. He was only entitled to be 
paid for the period during which the agreement was running. 
The claim in relation to the high-power stations, or the Imperial 
wireless exchange, said counsel, rather startled him, because when 
he looked at the agreement itself, it appeared he was to be paid on 
the sales effected by the company, as and when such payments 
became due and payable, and when the amounts were received by 
the company. The fact was that no money had been received in 
respect of those stations. The plaintiff then said he was entitled 
to be paid, because if the contract had not been abandoned there 
would have been a prospect of his being paid. It was impossible 
for an agent to charge his principals with a breach of sgreement 


if they found it necessary to withdraw in order to get better 
terms, As tothe claim in relation to the sale of the Amalgamated 
Wireless Australasian Oo., Ltd., he said that it was a claim prompted 
by an over-sangaine spirit, which did not really know what the 
true facta were. There was a rivalry existing between the Berlin 
Oo. and the Marconi Co. and the German Oo., worked in 
Australia through the Australian Wireless Oo. The rivalry 
became acute, and it was determined to try to put an end to it. 
The agreement of March 6th, 1913, was accordingly entered into— 

agreement which contemplated taking over the German Co. 


an 
and the Australian Co, by a new company to be formed. The 


intention was to take over the business as from October, 1913, 
which was after the agreement of the plaintiff had lapsed. That 
sale to the Amalgamated Co. was not a sale which was contem- 
plated by plaintiff's agreement. As to the ehipping contracts 
with the British India and Shaw, Savill lines, he contended that 
the plaintiff had no claim which could be substantiated. The 
evidence showed that those companies were fully alive to the 
importance of having the Marconi wireless, and after the evidence 
if was impossible to say that the contracts with those companies 
were secured by the plaintiff. 

Mr. Hawakt, K. C., in summing up the case for the plaintiff, 
repudiated the suggestion that the plaintiff was seeking to 
recover damages to which he was not entitled. The plaintiff was 
wrongfully dismissed from his position as agent, and in respect 
of that d he claimed damages, and in addition certain 
sums to which he believed himself entitled under his agreement 
as money earned. But, unfortunately, the books and documents 
were in the possession of his employers. He had no access to them, 
and when he came to close quarters he was bound to a certain 
extent to go upon such information as he had, which in many 
respects was necessarily imperfect. The position taken up by the 
defendant company was that they did not owe plaintiff a single 

y, but when they delivered their defence, they admitted owing 

m £117. Then, towards the end of a long trial, the defendants 
admitted that they owed Mr. Hamilton a further sum of £140, 
bringing the total upto £257. Again, at a late stage of the pro- 

the defendants admitted that they owed another sum of 
£432 odd; so that up to that point—the last stage of the pro- 
oeedings—it was admitted that the company owed Mr. Hamilton 
3689, and, in the course of the present inquiry, it appeared 
that they owed him a further sum of £30 in respect of 
a steamship. Under these circumstances, it did not come with 
a very good grace for the defendants to speak of 
plaintiff approaching the question of damages in too sanguine a 
mood, or that he was asking for damages which existed only in 
his imagination. As to the claim for commission on the three 
Australian destroyers under the agreement of May 19tb, 1910, if 
the defendants were liable it was not denied that the amount of 
their liability would be 2 103 156. But it was said on behalf of the 
defendants that they were not liable at all, inasmuch as the oon- 
tract out of which the sale arose was antecedent to May 2nd, 
1910, the date from which the plaintiff's agreement ran. He sub- 
mitted that the position which the plaintiff had taken up was a 
right one as the terms of his agreement was on sales effected,” 
and he submitted that the true date of the sale was that at which 
the agreement was reduced to writing, which was subsequent to 
the date of the plaintiff's agreement with the company. As to 
the sale of the four field seta to the Australian Government: 
What now appeared was that plaintiff had never received any 
commission on those four field sets, and that the order was given 
for them on January 25th, 1913. It was also common ground 
that if the defendants were liable in that case they were liable to 
pay the sum of £120, and the contention he had to meet was the 
contention as to the broken period between the time he was dis- 
missed and the time his agreement for three years was to come 
toanend. There had been an order made in the action in March, 
1914, reserving all questions of acoount, and it was after, and 
subject to, that order that the trial before the judge and jury took 
place. What happened was that towards the end of that inquiry 
a document which they now knew was prepared by Mr. Oappalare 
was to some extent made use of and was handed to the judge, and 
it appeared that for the od from January 13th to May 2nd 
the defendants admitted t payments had become due to the 
plaintiff to the amount of £140. They knew now from Mr. 
Cappalare that if the document had been explained by some one 
who understood upon what basis it had been drawn up, it would 
have been impossible to state as a fact that the sum of £140 and 
no more was what was due to the plaintiff in respect of the broken 
period. That figure being before the jury, it was no doubt taken 
into account by them. The question of what was really the 
total due to the plaintiff was never before the jury. On the 
question of royalties, counsel said, the facts were not in dispute. 
What happened was that certain battleships of the Australian Navy 
were constructed under the supervision of the British Admiralty 
with Marconi's wireless telegraph installed by the Admiralty. 
He submitted that it was actually a sale of the right to use 
the apparatus, if not a sale of the apparatus itself. Those 
shipe were installed before January 9th, 1913, and he submitted 
that the royalties were part of the price. They were really 
deferred instalments of the purchase price. The plaintiff un- 
doubtedly did much work in connection with the Australian busi- 
ness, and that high power stations were part of the work was not 
disputed. The evidence was that in 1910 he went to South Africa 
and Australia, and put the question of the wireless chain before 
the authorities, and had otherwise taken an important part in con- 
nection with it. When the contract was made between the 
Marooni Co, and the British Government, Pretoria and Singapore 
were included. Those stations were to cost £60,000 each, and were 
expected to yield royalties of from £4,000 to £30,000 a year. Th 
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puitis mbmies that he, agent on behalt of 
his prinolpala had done his part fully in the mattér, d had suc- 
aded, THE tract e, and in February, 1913 it was 
repodisted by the defen themselves of their own choice, an 
the point uns that when the plaintiff performed his part, aD 
the + went off beos f repudiation by his principals, the 
ne. He gubmitted that 
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ynder those ciroumatances the plaintiff was entitled to the com: 
pinion which he wouid have received had the contract boen 


The REFEREE : Had he gone 80 far that they were certain to get 
the money ? They had a contract which was subject to the 
approval of the House of Common’ and the contract was not 


gsion all fected within tne 
tory men The “all,” he contended, covered any limita- 
tion as to time. 


The REFEREE : The agreement gays that he shall give the whole 


and that was for a period of three or six years. , 
Me. HEWART gaid that what was contemplated at the time 
the agreement was made was that the Marconi Co, was to absorb 
the Pacific Radio Telegraph Co., Ltd., when the plaintiff would be 
offered the put of managing director. What was intended was 
that Mr. Hamilton should be their permanent representative, and 
receive his commission. In arriving at 8 
decision, the Referee would have to consider the agreement 88 a 


@ 

Ms. VEBSY on Saturday, J uly 318t, delivered judgment. He 
gid that by the order of Mr. Justice Avory, ia the King's Bench 
Division, he had peen called upon to take an account in the 
cane of Mr. Hamilton's claim against the Marconi's Wireless 
Telegraph Co. The plaintiff claimed that in breach of an agree- 


paid him, 88 agreed, £10 per ship in cases where contracts for the 
installation of wireless had been obtained through his instru- 
mentality. He also claimed 5 per oent. on all sales in South 
Africa. The defendants had paid into Coart with an admiseion of 
liability £483 and £600, but they denied liability in reapect of 

mitted. e commission claimed in 

of the three Australian destroyers iavolved the constructio 

of the agreement of May, 1910, between the company and the plaintiff, 
which said that the plaintiff should receive & commission of 


what had been termed the broken pe 

for the defence it had been contended tbat the jury hat dealt with 
that claim in the gu A i i 

the arguments and the observations of the judge, be came to the 
con siusion that the jury had not dee lt with that matter, and that 
be would have to take account of what wae due to the plaintiff in 
relation to it. As the sale of the field sets was effected between 
January and May, 1913, che plaintiff was entitled to his 00m- 


id, 

pe te to the defendants dia not come within the agreement 
of 1903 with the Admiralty, and he found that the plaintiff was 
entitled to his commission to the amount of £157 108. The claim 
in relation to the high-power stations wae made under the agree: 
mont of July 19th, 1912, which provided for commission on all 


repudiated the agreement and 80 prevented the receipt of the money 
upon which the plaintiff would have been entitled to commission 
had not the agreement been repudiated, The contract of January 
16th, 1913, required to be ratified by the House of Commons, and 
until that was done the plaintiff wae not entitled to receive the 


not repudiated the contract the ratification by the House of 
Commons would have been obtained. It had not been proved that 


the repudiation was the cause of the ratification no 0 ; 
anà upon the whole of the evidence he fo at the p 
Dad failed to prove that he wa'r tled to the commission 88 


ing the ratification and receiving any money, and 
the plaintiff hed lost. He found on Conriderstion that the plaintiff 


y damage: As to the sale to the Amalgamated 
t provided that if 
take over the business, 


petition ; that there should be ®& taking over of the old business 
by a new company. The actual transfer Was dated November 12tb, 


render to the company and in consideration of the fact that he 


Ins to devote his whole time to the benefit of the company, he 


should receive bis commission. In his opinion, when the oon- 
sideration, which was to give his services, , the agree- 
ment to pay the commission oeased. On the construction of 
the agreement he found the plaintiff was not entitled to com- 
miesion oD gales effected after May 2nd, 1916, for which 

j j es. On the whole of the 


gi amag 
evidence he found, whether the date of the transfer were taken at 


e evidence 

he came to the conclusion that plaintiff had not proved that he 
secured those contracts, and he was, therefore, not entitled to com- 
mission upon them. 

been proved that the defendants received any money in respect of 
them, and the plaintiff was, therefore, not entitled to 

The same obeervation applied to the Malay States and the Australian 


co 
The jadgment of the King’s Bench Court prov! ed that the 
plaintiff nould 89 the oosts of the action, and it war, there- 


The REFEREE intimated that he would report his finding to the 
judge, and that in his. written report he did not propose to say 
anything about costs. 


COMPENSATION CASE. - 


À SETTLEMENT was intimated in Dunfermline Sheriff Court, on 


Monday, July 26th, of à compensation action at the instanoe of 
the widow and relatives of a labourer against Messrs, C. E. Taylor 
and Co., electrical engineers, Crombie Ordnance Works. The 
labourer was killed ia December last by ap overhead crané falling 
upon him. pursuers sued for £195, and have accepted tender of 


£100. 


— e 


AN AUSTRALIAN CUSTOMS CLAIM. 


Tue Melbourne Age reports & reserved jadgment, delivered on Jane 
12th, in the High Court, respecting & claim by the Collector of 
Customs for Victoria. Our contemporary states the details as 
follows :— 

Plaintiff in the original action was Ralph Sadlier Falkiner, 
trading as the Falkiner Eleotrio Oo., in Melbourne and elsewhere, 
and defendant was Peroy Whitton, the collector of Customs for the 
State of Victoria. About November, 1913, plaintiff imported into 

i eac 


goode. Defendant contended that tho motor-car chassis was 
datiable a3 a locomotive traction or portable engine, and that the 


able as the chassis of motor-cat lorries or wagons, and that the 


pect to the motor-car 
2008880 and £3,720 3s the duty in respect of wagons 
chassis. Plaintiff, on July 10th, 1914, paid the daty under protest. 
It was alleged by plaintiff thet the duty legally payable in respect 
of the chassis amounted to the sum of £634 only, and in respec 
of the chassis £39, and proceeded against the collector of Customs 
for the recovery of 23,917, a8 part of the sum paid under protest. 
The action came on before Mr. Jastice Hood, who, on December 
16th, 1914, gave judgment for plaintiff for £3,917. Against this 
decision the collector of Customs appealed, on the groand that it 
was wrong in law. 
Mn. JUSTICE Isaacs said that the burden rested with the 
plaintiff to prove the contrary ” to what the collector of Customs 
, that was, that the sum claimed was not legally olaimable. 
The only question at issue Was Had more money deen paid into 
D 
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REVIEW. 


the public revenue in respect of the goods than the law required! 
Plaintiff's case was that the articles were within the item which 
read: Chassis of motor car, lorries and wagons, ad ral., 5 per cent.” 
If they were, plaintiff succeeded ; if not, he failed. According to 
the strict construction of plaintiff's pleading, the Court would 
have to regard each of the vehicles as a whole, that was without 
considering the frame as a separate article from the body. 
Plaintiff's argument besides claiming the vehicles themselves as a 
car and wagons had also treated each frame as being separate, as 
if the particular body with which it came were detached legally 
as well as mechanically. The parts were in fact and reality 
separately imported, and the possibility of fature combination was 
not a matter which the Customs could insist on. But, on the 
other hand, if in truth a complete machine were imported by the 
same person, at the same time, though its parts were disconnected 
for convenience or otherwise, his Honour was disposed to the view 
that the Crown could properly regard the importation in its 
integrity, as that of the one machine, and claim daty on that 
machine. His Honour was of opinion that the appeal should be 
allowed. ; 

Mr. Justice Higgins, Mr. Justice Duffy and Mr. Jastice Rich 
concurred. l i 

The Cairr Justice delivered a dissenting judgment, in which 
he thought the appeal should be dismissed. 

The appeal was allowed by a majority decision, with costs. 


WAR ITEMS. 


Berlin Traffic Conditions in War Time.—The influence of 
the war has had an appreciable effect upon the passenger traffic in 
the German capital. Daring the firat half of the present year the 
decline in the receipts of the Grand Berlin Tramways Co. and its 
associated undertakinga amounted to 6˙9 per cent. as contrasted 
with the corresponding half in 1914, and the decrease in the oase 
of the Grand Berlin Tramways Co. alone was 6'4 per cent. On the 
other hand, the Underground and Elevated Electric Railway Co. 
experienced a diminution of 25 per cent., whilst the receipts of 
the Berlin Omnibus Co. receded by 49°7 per ceat. as compared with 
the first six months in 1914. It is. assumed from these figures 
that traffic has been diverted from the railway and the omnibus 
services to the tramways, and that the ehrinkage in the receipts 
of the omnibus company is mainly due to the withdrawal of most 
of the highly remunerative motor- bus lines aud the greater use 
made of horsed vehicles in their place. The tramways company, 
however, is the only undertaking which has come forward with a 
proposal for the revision of its fares, which is now before the 
responsible authorities for sanction or rejection. What is desired 
is to bring into operation now the right which the company will 
ba able to exercise in 1920 by virtue of an existing agreement with 
the municipal authorities. It is pointed out by the directors that 
great caution has had to be maintained hitherto in regard to the 
use of the 10 pfennigs (14d.) fare, which has enabled passengers 
to travel for a distance of over 9 miles, in order to provide a 
return on tha capital invested in the undertaking. S» long as the 
receip‘s constantly increased, which was at the rate of about 33 
per cent, per annum until 1912, there was an advance in the surplus; 
on working, but the latter declined in 1913 by £41,000 and by 
£128,000 in 1914. The principal reason for the diminution is 
attributed to the growth in competition, particularly on the part 
of the underground electric railway and the motor omnibuses, 
whilst the higher wages granted in 1911-12 have placed an addi- 
tional charge upon the company of £50,000 per annum, apart from 
an augmentation in the interest service on the loans. In addition 
the cost of materials has risen since the war began, and further 
expenses have been incurred in grants made to employé3 and to 
dependents of employés called up for service, these being estimated 
at £75,000 per annum. It can already be foreseen that the extra 
expenses will render the working results for 1915 lees satisfactory 
than in 1914, when a dividend at the rate of 6 per cent. was paid. 
But two years hence fresh competition will be encountered on the 
opening for traffic of the A. E. G. high-speed railway and the 
municipal railway connecting the north and the south of the 
city, and the extension lines of the Berlin Elevated and Under- 
ground Railway. Under theee circumstances the oompany has 
asked permission to revise the tariff, so that the fares shall be 
henceforth 10 pfennigs (141.) for distances up to 310 miles, 
15 pfennigs (l'753d.) up to 4 65 miles, and 20 pfennigs (2'35d.) for 
further distacc:s. It is submitted that the tuggested increases 
would only affect about 15 per cent. of the passengers, that the 
additional receipts thereby expected would merely serve to defray 
the higher wages paid during the war, and intended to be con- 
tinued also in the future period of peace, and that any surplus 
remaining would have to be divided among the local authorities 
forming the public purposes union, eo that there would be very 
little left for the tramway company, which would be unable to 
pay a higher dividend therefrom. 


Lighting Supply in the War Area.—The report of the 


Upper Rhenish Power Works Co., of Mulhansen (Alsace), whose f 


share capital of £1,000,000 is held chiefly by the Municipal 
Council of Mulhausen, the Zurich Bank for Electrical Undertakings, 
and the Electric Light and Power Investment Co., of Berlin, 
states that the supply of energy constantly increased down to the 
outbreak of the war, when, however, sales were detrimentally 
affected through the area being comprised within the field of war 
operations. At the end of the financial year (March 31st, 1915) the 


namber of towns and localities supplied was 216, as compared 
with 190 on the same date in the preceding year. Daring the 
first four months the turnover reached 19 422,000 Kw.-houte, as 
contrasted with 12,389,000 Kw.-hours in the equivalent period 
of 1913, but in the succeeding eight months of war the sales were 
20,373,000 Kw.-hours, as against 32,888 000 Kw.-houre, being a 
total reduction of 5,482,000 Kw.-hours for the year. It was 
impossible to realise economies in working expenses to set against 
the decline in the turnover, as the supply is based mainly upon 
the utilieation of water power in connection with which the cost 
of production changes but little even when the output i: considerably 
decreased, whilst at the same time the other working expenses 
were inoreased through the difficulties of transport anc the higher 
cost of materiale. The gross profits declined from E 73, 000 in 
1913-14 to £40,000 in 1914-15, and the net profits from £58,000 
to £23,000 in the two years respectively. Most of the latter sum 
has been placed to the renewal fund, this result comparing with a 
dividend of 6 per cent. in each of the two previous years. The 
total damage sustained by the plant is unaacertainable, as a con- 
siderable portion of it ia within the fighting area and is not 
accessible, but the material damage caused in the distriota which 
are accessible is estimated at £25,000. 


Russian Platioum.—According toa report received in Basle, 
Switzerland, from Petrograd, the Rassian Minister of Finance has 
prohibited the export of platinum to neutral countries. The 
existing stocks of the metal are to be taken over by the Govern- 
ment for use in connection with the construction of Sikorsky 
aeroplanes. | . 

Tramway Workers and the War Loan.—The Manchester 
Tramways Committee has been asked by the employés of the 
department to grant facilities whereby the workers may be enabled 
to contribute to the War Loan by means of small weekly payments, 
and the matter has been left with the chairman, the deputy- 
chairman, and the general manager, with power to deal with it. 


Trade Openings Abroad.—Canapa.— An engineer in Montreal 
wishes to secure the representation of United Kingdom manu- 
facturers of power plant apparatus and equipment. Application 
should be made to the Oommercial Intelligence Branch of the 


Board of Trade, 73, Basinghall Street, London, E. C., for the name 


and address of the inquirer. 

AUSTRALIA.,—A firm in Melbourne is desirous of securing the 
sole agency for Victoria and Tasmania of a United Kingdom firm 
manufacturing direct-current and three-phase motors, lamps and 
electrical goods generally. Communications in this connection 
should be addreseed to the office of the Agent-General for Victoria, 
Melbourne Place, Strand, London, W.C. 


CORRESPONDENCE. 


Letters received by us after 6 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession. 


Branch Offices. 


In your last issue, Mr. Erimus is kind enough to suggest that 
manufacturers’ branch offices are being used as umbrellas for 
shirkers. No doubt Mr. Erimus has taken all sides of the 
question into consideration before rushing into print; if so, I 
shall be glad to hear his solation of the problem—which is the 
problem of many branch office men—how ia it possible to support 
one's wife and meet obligations out of a separation allowance 
which would not even meet the rent and rates account? Does Mr. 
“ Erimus” propose that such duties should bs neglected, or is he 
prepared to guarantee sufficient income? If the latter, as soon as 
the guarantees are satisfactorily fixed up, I can answer for one 


more recruit. 
R. M. M. 
August Ist, 1915. 


Electrometallurgical Alloys.— The report for 1914 
of the Swiss Socié'é Electro-métallurgique Paul Girod, of Neuchatel, 
whose investments and works are chiefly situated in France, and 
whose production is closely associated with the armament industry, 
shows that the war has exercised an unfavourable influence on the 
financial results. Not only so, but the convention hitherto exist- 
ing between the different makers of alloys has deen pre judicially 
affected by the war, resulting in a decrease in orders and causing 
difficulties in the working of patents. The French Compagnie des 
Forges et Aciéries Electriques (Paul Girod). whose share capital of 
£160,000 is held a most entirely by the Swiss company, realised 
net profits of £22,000 in 1914, as compared with £29,090 in the 
previous year, but the parent company had had to increase thé 
credit granted to the French undertaking. Since the close of 1914, 
howe ver, a favourable change had taken place, the credit had been 
considerably reduced and the prospects of the French company 
were good. The accounts of the Swiss company indicate net 
profits of £7,200 on an ordinary share capital of £480,000, and 
this sum, together with the balance brought forward, and the 
extraordinary reserve fund of £103,000, has been applied 
to depreciation, making a total of 8131, 000 set aside for this 
purpose for 1914. N l l X 
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REVIEWS. 


The Dynamics of Surfaces, by Prof. Dr. Med. LEON OR 
MICHAEL IS. Translated by W. H. Perkins, M.Sc. Lon- 
don: E. & F. N. Spon, Ltd. 1914. Price, 48. net. ' 


This small volume is the product of the new school of 
German scientists. It is characterised by its highly specialised 
nature. Like most recent Continental productions, it des- 
cribes exhaustively one very small sub-division of scientific 
develcprnent. The work is intended for biologists, but the 
matter is treated entirely from the mathematical standpoint, 
and deals with surface phenomena. 
that this useful little work will prove of great interest 
to the mora advanced scientists, but it is difficult to believe 
mat present-day biologists will have the necessary mathe- 
matical knowledge to take advantage of the information 
contained therein. 

The author states in his preface that the book is intended 
to summarise the essential points in the theoretical treatment 
of surface phenomena, always keeping in view the object of 
applying the knowledge obtained for biological purposes. 
Although not a biological work, it is intended for biologists, 
and is written from their point of view. The object of the 
ek is rather to give an account of the principles of surface 
reactions, so as to enable biologists to deal with such problems 
more fundamentally than they have done hitherto. 

The first chapter introduces the general conception of a 
surface, and defines the meaning of a phase according to 
Willard Gibbs. Chapter II deals with the phenomenon of 
alirface tension froin the -inathematical standpoint, and intro- 
duces the idea of surface energy, surface contraction, adsorp- 
tion, and other physical conditions well known to biologists. 
Chapter III discusses the electrical forces of surfaces. It 
jutroduces the new well-known principles of electromotive 
force, the conception of the ion, adsorption potentials, and 
other electrical phenomena characteristic of surfaces. 

The book closes with: a short appendix devoted to the 
kinetics of surface reaction. There is both an author's and a 
subject index. The matter is treated clearly and concisely, 
and is suggestive of new fields of scientitic investigation. 
The mathernatics is of necessity somewhat complicated and 
d:fheult to follow, but is not more than is essential. The book 
as a whole will appeal to students of the later school of 
physical chemistry, who have some biological knowledge. It 
will be useful chiefly to those who desire newer branches of 
„ the treatment being suggestive rather than explana- 
ry. | 


Elementar Principles of Nlumination and Artificial. Lighting, 
5 51 us London: Scott, Greenwood & Son. Price, 
6d. net. 


As an elementary book on the subject of its title, this is 
one of the most successful we have seen, and we believe that 
the author has completely filled his object as set forth in the 
preface. Almost without exception the theorems and 
examples are simply and clearly worked out, so that those 
whose mathematical knowledge is not very wide, can read 
and understand all that is put before them. 

The work commences with a good synopsis of the contents, 
and it is worthy of note that Mr. Blok introduces at the outset 
an index to the tables, symbols, and equations contained in 
the body of the book. In the first chapter the nature of 
light is stated in a manner which we would recommend to 
many of those who endeavour to instil into others an under- 
standing -of the subject, for the simple language employed 
leaves no room for doubt. In this chapter is Included an 
account of radiation, and we do not remember having seen 
the question of colour treated so well as here, save in a 
veluminous American work. In a natural sequence units and 
standards are next considered. We think that the author’s 
cempurison between a watering hose and illumination is most 
uthappy; tbough well-meaning, it by no means conveys the 
rect iinpression. The mathematical dissertation, however. 
B good until we come to the definition of the lumen, which 
is slightly involved. The relations between the various units 
of illumination are well set out in a separate table, and the 
cosine law is very concisely explained, several examples being 
carefully worked out in order that there may be no mis- 
understanding. Intrinsic brilliancy is next treated upon, 
after which mean spherical and mean hemispherical inten- 
ates are dealt with; here the author presents two polar 
exainples, and, unless one is careful, there is apt to be 
omfusion owing to the elevation of one unit being shown 
alongside the plan of another totally different; but for this 
the matter is very clear. A description of light standards 
completes the chapter, and it is disappointing to note that 
the Fleming Ediswan, and other electric standards are 
omitted. : 

The metheds and apparatus used in illumination measure- 
ments are the subject next dealt with, and we-must congratu- 
late the author upon the complete manner in which he has 
dealt with this portion, the general remarks being espeeially 
interesting. The following chapter is devoted to illumination 


calculations and is worthy of close study, since the subject is 


treated in a thoroughly practical manner and is not over- 
burdened with the fine mathematical dissertations which one 
alten finds in books of like nature, and which unsally count 
for little owing to the variation of conditions which occur in 


There is no doubt: 


practice. The examples enable one to appreciate the gene- 
ralities treated. Point by point and flux methods are clearly 
dealt with, but we think that the author has been unfortunate 
in putting forward the carbon filament glow lamp as an 
example for finding the M. S. C. P., since a student is apt to 
forget that such a source does not give a symmetrical distri- 
bution. We are pleased to find a section devoted to the 
explanation of the fact that the polar curve is not a flux 
diagram, a point always difficult for a layman to understand, 
a often a stumbling block for the beginner. Distinction 
is also made between total flux and effective flux, but the 
example on page 80 is somewhat crude and the final state- 
ment on that page is open to argument. It is interesting to 
note that the author displays an example of flux polar paper, 
wkich will enable the uninitiated to follow matters more 
closely. Blok's method of determining flux is also detailed 
at length. We do not care for the reasoning set forth with 
regard to the disposition of lighting points as given on the 
last page of this chapter, especially since it is contrary to 
proved ideas, and we think that this section could be revised 
and extended with advantage. . 

The next section treats upon the derivation of polar curves 
and contains many novel features. With regard to the 
radial device described, we would say that we have used a 
similar contrivance ourselves and found it most effective, . 
provided the supports and framework are well designed, 
otherwise errors are likely to occur owing to the Stresses 
occasioned by the mirrors; this applies more particularly to a 
large photometer. We do not understand why the author 
should find it necessary to determine the reflection constant 
for the mirrors; it is surely a simple matter to insert a 
standard lamp in place of the unknown and calibrate the 
substandard accordingly. This need only be done when check- 
ing the substandard and it saves unnecessary labour and. avoids 
sources of error. The chapter on shades and reflectors 
follows and contains much new and useful information. A 
visual inspection of many of the polar curves will enable one 
to appreciate the inefficiency of some of the so-called globes, 
especially those relative to gas lighting. Oe ia 

The sections relating to indoor and outdoor illumination 
are well worth study, but they would not suffer if they were 
considerably amplified. The properties of illuminants are 
well treated, and the information relating to gas lighting 
should be of great service to electrical engineers in. view of 
the frank statements of the author, who evidently quotes from 
experience. The work concludes with some useful tables and 
n good index. It is the best book of its kind that we bave yet 
seen and is deserving of a wide circulation. 


* Wireless Telcgraphy, by A. B. ROLFE-MARTIx, B.Sc. London: 


A. & C. Black. Price, 6s. 


This is a work intended for the average student of electrical 
engineering who is obviously assumed to have a good general 
knowledge of electrical principles. It consists of some 248 
well-printed pages and 143 clearly-finished illustrations. The 
opening chapter deals with the simpler theoretical pence 
ot electro-magnetic waves and electrical oscillations. The 
general theory of electric waves is very briefly treated and 
confined to a few brief statements without any attempt to 
formulate a concept of the mode of transmission of ether 
waves through space. Explanations of apparatus and methods 
of working are aimed at throughout, rather than general 
principles. 

The matter dealt with is, on the whole, judiciously selected, 
and the theoretical portion is certainly commendably terse 
and lucid. In particular, the question of arranging and 
dimensioning the low frequency circuit in transmitters 
operated from alternating-current power is well explained, 
though many text books conveniently ignore or gloss over 
this matter. In the more practical part there would some- 
times appear to be a tendency to over-state the effectiveness 
of devices or methods. For instance, it is not clear on what 
grounds the Marconi continuous-wave method is said to cover 
"the only generator which has given satisfactory results in 
long-distance work.” Neither is it considered that the state- 
ments made regarding alteration of damping by the opening 
and closing of gaps in rotary dischargers will bear close 
investigation. : l 

On the whole, the book can be recommended as a useful 
and fairly up-to-date one for students. i 


Reports of Experiments on Tungsten Filament Glow Lamps 
carried out by the National Physical Laboratory. Pagt 
I and II. 1913. London: Crosby Lockwood & Son. 
Price, 21s. net. È 


The results arrived at through the many researches carried 
out by the National Physical Laboratory are usually of con- 
siderable service and of great interest, but we are inclined 
to think that the report now before us is all too brief, so 
that it is impossible for one to draw a definite conclusion as 
to the merits or demerits of the lamps under consideration, 
save in one particular. 

We had looked for an exhaustive treatise that would have 
alded large buyers. As given, only four makes of lamps can 
ha said to have been tested, since the quantities taken in 
the other cases are not representative, or, if s0, give negative 
results. Of one of the four, the batches were taken from 
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lamps delivered to War Office specification, and therefore in 
only three cases are the tests any criterion of the manufac- 
turers’ product. For obvious reasons the makes of lamps are 
not specified, and from the figures given we are inclined to 
think that the makers should be grateful. In his report, Mr. 
Paterson points out that it is inadvisable to draw general 
conclusions, and, with this admission before us, we do noc 
comprehend why it should have been deemed advisable to 
make tbe publication. 

The second volumé of the report is entirely devoted to the 
admirable curves and target diagrams which represent the 
whole of the published results, and they betoken much tedious 
and careful work, of interest to but a narrow circle. 

The first volume contains the text, and the objects of the 
tests are set out as (a) To obtain data as to the degree of 
uniformity existing at the present time in the individual 
lamps composing batches of metallic filament lamps of given 
nominal ratings; (b) to obtain data as to the behaviour of 
metallic filament lamps on life tests, mainly with a view to 
ascertaining the value of watts per candle on life test which 
corresponds to a given candle-power drop after 1,000 hours. 

With regard to (a), the striking point is the unreliability 
of the akere! ratings, and we are inclined to think that if 
these tests were repeated now, considerable changes would 
have taken place owing to the constantly improving methods 

of manufacture. 

Object (b) seems to have been more nearly attained, and 
Mr. Paterson's conclusions are indeed interesting. It would 
appear that the lamp-makers are very modest when they 
inform us that the life of the lamps is 1,000 to 1,500 hours, 
though there are fluctuations in individual performances. The 
arguments set ‘forth for a proposed life-test specification are 
very clear, and generally we agree with the reasoning. There 
is but little doubt that the report has been of aid to the 
manufacturers, and many of the improvements in quality are 
due to the work carried out by our National laboratory. We 
trust that time and inoney may be found to repeat the experi- 
ments and a similar report issued, so that the public and 
others may gauge the progress made. and draw definite con- 
clusions as to the modern tungsten filament lamp. If this 
may be done, we would like to suggest that it would be desir- 
able to adhere to the same denoting letters that are used in 
this report. and, also, we think that all the lamps should be 
purchased in the open market, where no specification such 
as that issued by the War Office is in use. 


Electricity in Gases, by Prof. J. S. TowNxSEN D. Oxford: 


University Press. 148. net. 


It is noteworthy that text-books on this and allied subjects 
are tending to become more stable; in other words, there is 
a greater absence of experimental data haphazardly put 
together, and a better attempt at synthesis; so that the 
student is gradually becoming able to obtain a connected or 
bird's eye view of the many intricate processes involved, and 
to base his study on fundamental conceptions that render 
such study intelligible. Another sign of the times is that 
the Electronic Theory, by reason of the basic ideas involved 
in it, is being increasingly used by writers: so much so that 
many text-books until recently regarded as standard, and 
usually full of irritating problems of no practical use, are 
already obsolescent. 

The present work is the author’s contribution to a treatise 
in six volumes dealing with the electrical properties of gases 
and the subject of radiation in general; the series being pro- 
pesed some three years ago by Prof. Marx and conjointly 
worked out by several well-known physicists. 

In this volume the author limits his work to a description 
of the conductivity obtained in gases at ordinary tempera- 
tures and at pressures ranging from atmospheric to those 
of the order of one millimetre, in which the discharges may 
be explained by the theory of ionisation by collision; but he 
includes a brief deecription of the principal experiments 
on cathode rays and positive rays obtained in high vacua. 
It is a large book—some 500 pages—and very little has been 
omitted in the way of experimental detail relative to its 
subject. Moreover, the author possesses the faculty of 
putting the gist of the matter under consideration into just 
the correct number of words—a very valuable faculty where 
students are concerned—with the consequence that, thouch 
he describes great numbers of experiments, he never commits 
the fault of wandering into side pathe and diverting the 
reader's attention from the main argument. The subject 
of electricity in gases is one that requires lucid treatment. 

complex is it that experiments very carefully conducted 


often give most divergent results by reason of the number 


of variable factors involved. In working out the currents 
which are generated by Röntgen rays, for instance, it is 
necessary to take into consideration the secondary rays which 
are given out when the primary rays fall upon metal sur- 
faces, or when they pass through any kind of matter. The 
secondary rays are themselves very complicated and consist 
of groups of rays differing widely in penetrating power. Hence 
the difficulty of experimental research and of obtaining precise 
data—a difficulty which is a universal feature of this portion 
of electrical science. 

The author, in his opening chapters, deals with the produc- 
tion and motion of ions in gases, the velocity of ions in un 
electric field, the diffusion of ions, and re-combination. There- 
after he discusses the determination of the atomic charge. 


Eepecially interesting is his account of the various methods 
for the formation of clouds in gases, and of Wilson's method 
ol making visible the paths of ionising particles in a gas (the 
latter being accompanied by photographs). 

In Chapter VII 1s found much interesting matter on recent 
determinations of the charge e, Stokes's formula, Millikan's 
experiments on positive and negative charges, Rutherford ani 
Geiger's determination of the charge on an a particle by a 
radio-active substance, Perrin’s determination of the number 
of molecules per cubic centimetre of a gas, number of granules 
in an emulsion, observation of Brownian movement and its 
theory. and so on. A fully-developed chapter is that dealing 
with discharges between conductors of various shapes. Some 
of the subjects considered are brush discharges, - discharges 
between spheres with an account of Baille’s experiments, dis- 
charge from a point to a plane with Töpler's investigations 
of point discharges, determinations of sparking potentials with 
results by Kelvin, De la Rue, and Müller, Baille and Paschen, 
and Carr. the effects of different gases at various pressures 
on sparking potential, discharges between co-axial cylinders 
with an account of Gaugain’s experiments, Whitehead's 
experiments with alternating forces, and so on. The later 
chapters have to do with discharge tubes, cathode rays, and 
positive ravs.—W.J.C. 


OVER-SPECIALISATION. 
By JOHN MARKS. 


THAT a man or a firm wishing to succeed to-day must 
spec alise is a freely accepted axiom ; but, in the opinion of 
the writer, it is possible to carry this idea to such lengths 
tbat in place of giving a constant expansion to the trade of 
a firm, it may act as a decided restriction on their earning 
capacity. 

This war has shown up many points in which our firms 
are wanting, and amongst these points, is that of carrying 
specialisation to an extreme length. Over and over again 
requests for articles which have usually been made abroad 
have been met with the reply: Ob, that is out of our 
usual line,“ even when quite a small amount of accommoda- 
tion would have enabled the goods to be manufactured in 
commercial quantities. 

The writer has naturally noticed this attitude in the case 
of his own calling of an engineer; but the opinions of 
friends in other lines support the contention that our intense 
national conservatism is holding back our enterprise in a 
good many directions. Specialisation is absolutely necessary 
if one is to sell one’s products in the open market ; that is 
not contested, but is it necessary at the same time to refuse 
other lines of business, especially lines akin to our own ? 
Must we always remain men of one idea only, instead of 
applying our organising talents to the collection under our 
business premises of two or more lines, each of which is 
carried out and prepared for the markets by specialists, and 
then put on their particular markets by men understanding 
those particular markets’ demands ? 

That this is by no means incompatible with sound busi- 
ness is capable of proof by reference to more than one great 
engineering firm in this country which handle in a highly 
successful manner, propositions as wide apart as textile 
machinery, hydraulic work, and the manufacture of elec- 
trical and chemical works plant. 

On the other hand, we had the spectacle of one celebrated 
specialist motor-car firm having to hang up its production 
for about three months last March, owing to the fact that 
the season’s demands had been more than met at that date. 
Now, although the partial shut-down did not last the full 
three months, it was necessary to dispense with several 
thousand workmen, and it cannot be denied that during the 
partial cessation of output the firm were not making, but, 
on the contrary, must have been spending, money. 

Another example of this kind which the writer witnessed 
occurred to a firm with which he was in close personal 
touch. The firm started as a general engineering worke, 
and got together a really nice trade in general work, and in 
two or three small lines which were constant and fairly pro- 
fitable. After a time they entered another field of the 
engineering trade, largely at the request of an influential 
agent. This trade was nursed by the agent, and the whole of 
the clever brains of the establishment were brought to besr on 
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ble poblem of turning out a first-class product in the new men; within two years of the adoption of the newer policy 

ine of business. | the number had doubled, and efter five years more when 

Natarally these combined efforts resulted in a large the tool department wae manufacturing for the general 
enlarged considerably, market the employé3 were over 1,000. 


pion of trade: the works were _ 

nen plant vas laid down to cope with the special line, and Specialisation we must have, but specialisation which 

J] went as well as could be desired. Space hein required for means the atagnation of all talents except one particular get 

denen line, the older and emaller lines were gradually obliged is not the correct policy. 

tp give W8), and two of them were dis of to another The directing heads of a firm should use their energies 
and experience in 80 organising matters, that every depart- 


im. 
This state of things continued for quite three years, and ment is managed and run by specialists. 


sery badly hung Up owing to a war putting a damper on that 

aur trade. The trade in the new line had been largely 

igo, and in consequence the Home Market had been 

jected, and no advertising done ; consequently the firm THE SUSPENSION OF A CONTRACT. 

ue hardly in a position to claim that they were an — 
1 ae 8 > aT for they were practically [FROM OUR LEGAL CONTRIBUTOR. ] 

| Naturally the extensions which had been made to cope eee | 

vith the great increase in the special line left the firm with "uree are probably many manufacturers up and down the 


ho are concerned ab the present moment wi 
machines were turned ont, and in the period of slackness problems raised by the suspension OF contra 


his wos found to be a very heavy charge on the firm’s desirable a mu 
in the pipiog times of peace, there are many reasons why it 


financial resources. 

Happily, about this time the proprietor of the old lines, may be desirable not only to refuse new, but to suspend old, 

which had been on to another firm, signified that he agreements, for a certain or uncertain time. Scarcity of 
ise 1 i ials, the difficulty of 


mas very anxious for the firm to take up their manufacture labour, the rise in price of material 
goods which are indispensable for 


again, and offered attractive terms to induce them to do so; obtaining trom abroad 
this was an extremely fortunate turn of events, and the firm the prope? completion of the work —all these are factors which 
wok the chance gladly. may render suspension desirable from the purely business 
It is to the procedure in this matter, however, that the point o i 
writer wishes to call particular attention. The mistake was work. Your patriotic em 
not again made of considering this work as of little value. of his works 
A draughtsman was put at the head of the work, and given find himself hampered by th 
the old staff of men to work with. He was instructed that obligations. In the event, however, of a way out being 
he was to act as works manager for that particular portion found by-amicable arrangement, the energies of his staff 
of the firm's products, and that he was to carry out the work may be devoted to the pressing needs of the nation. 
aa specialist ; that his time was to be devoted to devising The question is: How can a contract be suspended ? It 
the quickest and beat methods of getting the work through ; may be taken that, generally speaking. it is not competent 
that any special tools or jigs he required would be made or to either party to declare the contract 8 nded because of 
ured for him; and that as soon as the foreman an the war. Unless (which is very unlikely) there was a speci 
himself had got the matter into a regular swing. he was to clause prescribing rights and liabilities on postponement 
we what improvements he could introduce, and to ask for owing to war, the ies must come to an arrangement 
other draughtsmen or clerical assistance as soon as he between themselves. Mutual consent is of the essence of 


required such. such an arrangement. | 
the scope of our discussion, let us consider 


oe This, of course, Was simply specialising in that particular To narrow 
: line, and merely necessitated a little organisation to put the how best a contract drawn up 1m accordance with a well- ` 
work into effect. known form can best be varied or modified—noting some 
of the points which must receive consideration. 


The resulta were what had been looked for; better manu- 
Take, for instance, the form of model general conditions 


facturing than occurred in the previous days, and hence a 

more rapid output and quicker turnover, as well as an for electricity works contracts approved by the Institution 

enhanced profit on each machine gold. In discussing the of Electrical Engineers. That form provides, by Clause 37, 

matter with the general manager of the factory some two that the purchasers must pay to the contractor all reason- 

years afterwards, the writer was assured that never again able expenses arising from suspension of roe by 9 0 in 
iti i unless such sus- 


from the firm. If others can 8 ialise in it, 80 can we, pension be due to 


the manager. It only requires & little thought tor.” The “ suspe 
pension with which we desire to deal, inasmuch as it 


and a little intelligent organisation.” the 

He also atated that though the special line had, after its would be ordered by the engineer and could not, apparently, 

period of slack trade, picked up again as wonderfully as be decreed by anyone else. 

ever, yet they took care to keep the old lines in their own Let us consider some of the more important clauses to see 

special way quite up to date; adding: if ever we are what must be ' 

slack again in our engine shops this work will always earn By Clause 38 it is provided that “ the works shall be 

a little more than bread and butter, to keep us together completed on the site and ready for beneficial use or for 

until times me again.” testing by the date named under each section, or by sac 
This policy was then supported by advertising in the re- other date (if any) as may be incorporated in the contract.” 

of the contract will make 


cognised trade papers; in order to develop the home trade. It is obvious that the suspension 
i of completion. f the com- 


Another feature which followed in the track of this it necessary to vary the date 
policy was that the firm invented special tools for carrying pletion is originally fixed as by the above clause, it will be 
out certain of their engine-building operations more necessary to recite, in the suspensory agreement, that the 


expeditiously. 

. months from tbe commencement of the works and to pro- 

in their own shops on a commercial scale, they laid out vide, in the body of the agreement, that ‘the works 8 U 

special shops and machines, and pub the tools on the market, be completed within —— months of the date of commence- - 
i ing this period, no account shall be 


both to their own profit and the benefit of the trade in ment but, in estimating ; 
e time elapsing between the date of the suspensory 


general. This new department was, however, run by special- taken of th 
greement and the date by which the engineer shall have 


ists on that particular work. a 
The proof of the success or otherwise of the policy is given at least one month’ 
found in ite results. When the first slump in their foreign be completed. To foresee the date of the conclusion of 


trade occurred the firm in question were employing 200 the war were impossible, and it will 


* 
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leave the date of completion entirely open — subject to the 
discretion of the engineer. . | 

Provision must also be made for the covering up and 
protection of unfinished work, and for the settlement of the 
question who shall pay for such protection, and who shall 
be liable for the maintenance of such work during the 
suspensory period. Further, inasmuch as unfinished work 
might not fall to be paid for under certificate pursuant to 
Clause 34, the contractor will probably desire to secure the 
insertion of a clause whereby unfinished work shall be 
measured and paid for forthwith. 

With regard to materials brought on to the site for the 
purposes of the works, Clause 27 provides that they : 
Shall from the time of their being so brought, vest in and 
be the property of the purchasers (in other words, the 
employers) until the completion of the contract.” It is 
conceived that if a suspensory contract is entered into it 
would be fair to provide that the contractor shall be paid 
for all materials delivered. Such materials as are not likely 
to deteriorate can be stored on the site or elsewhere, and 
provision can be made as to who shall bear the cost of cart- 
ing, storing and re-carting when work is resumed. 

As to perishable materials, e.g., cement, &c., an arrange- 
ment must be made under which the contractor shall be at 
liberty to take them back for use elsewhere, and if he is 
under contract with merchants to deliver such materials on 
the site, he must be enabled to cancel those contracts— 
the necessary compensation being paid either by him or the 
purchasers in accordance with the terms of the suspensory 
agreement. 

Inasmuch as the contractor will inevitably sustain other 
losses which cannot be very accurately estimated in money, 
it may also be necessary to provide for the payment to him 
of some definite sum to provide compensation for loss of 
profits. 

Another matter to which the attention of those who draft 

a suspensory agreement must be directed is the change 
which is nearly sure to take place in the cost of labour and 
materials. After the lapse of a year or more—especially in 
war time—the cost of labour and material may be altered 
to the prejudice of a contractor who is tied down to the 
original schedule of prices and bills of quantities upon which 
his tender was based. It should, therefore, be provided 
that oi resumption of work the prices shall be 
reconsidered in the rate of current cost of material and 
labour, and the amount to be paid to the contractor varied 
accordingly. A final clause would provide that, subject to 
the terms and conditions of the suspensory agreement the 
origival contract shall remain in full force and effect. 


BUSINESS NOTES. 


Bankruptcy Proceedings,—Joun Bout, electrician, 
8, Grosvenor Street, Chester.— At the Chester Bankraptcy Court on 
July 27th, before Mr. Registrar Farmer, the pubiic examination 
took place of John Boult, 48, Upper Tope Place, Liverpool, and 
John Hugh Bolt, 6, Pepper Street, Chester, carrying on business 
together in co partnership under the style or firm of John Boult, at 
3, Groavenor Street, Chester, electricians. 
were returned at £620, and were expected to rank for dividend at 
£605. The assets were estimated to produce 2580, leaving a 
deficiency of £25. The cause of failure, as alleged by debtors, was 
insufficient capital, the war affecting cash ealea at shop, and cost 
of actions against the firm. The separate estate of Mr. John Boult 
showed groas liabilities £1,519, estimated to rank for dividend at 
£1,487. The assets were estimated to produce £801, leaving a 
deficiency of £686, The cause of failure alleged by debtor was the 
strike of three months duration in the simmer of 1914, and the 
war following, with a loss on the Chester business, in which he 
invested £100. Tae separate estate of Hugh Bolt showed his 
liabilities were expected to rank at £50. There was a deficiency 
of £43. The examination was closed, subject to the usual 
formalitier. 

Henny GEO. WRIGHT, 69, Blackboy Lane, Wood Green, N.—An 
application for an order of discharge was made on Tuesday laat 
week to Mr. Reg rar Linklater on behalf of Henry Geo. Wright. 
Mr. Ezerton S. Grey, Official Receiver, reported that the debtor 
petitisned the London Bankraptcy Court in March, 1912, to avoid 
a committal order. The provable debts amounted to £392 133. 3d, 
and there were no assets in the estate. His Honour granted an 
order of discharge, subject to judgment for £15, to be paid within 
seven days, 


The gross liabilities. 


WILLIAM WALKER (trading as David Smith & Co.).—An order 
of discharge was made on July Ist, varying the order made on 
December 15th, 1914, the bankrupt being required to consent to 
judgment against him for the snm of £1, and costa £1 108. before 
his diecharge takes effect. 


Liquidations.—SpanisaH NATIONAL SUBMARINE TELE- 
GRAPH Co., LTp.—A meeting will be held at 106, Cannon Street, 
E.C., on September 16th, at 12.15 p.m., to receive an account of the 
winding up from the liquidator. 

ADNIL ELECTRIC Co., Lrp.—A petition for the winding up of 
this company, presented by Messrs. A. E. & A. C. Wheeler (Acme 


Electrical Manufacturing C>., Tottenham), is to be heard on 


otober 19th. 

CONSOLIDATED DIESEL ENGINE MANUFACTURERS, LTp.—A firat 
and final dividend of 208. in the & is payable on August 17th, at 
General Buildiogs, Aldwych, London. 

BALDUR ENGINEERING AND SUPPLY Co, Ltp —A meeting of 
creditors is to be hold on Thursday, August 12th, at 11 o'clock, at 
the offices of Messrs, Strong & Bolden, 70, Gracechurch Street, E. C. 


Catalogues and Lists, —THE ELECTRIC AND GENERAL 
Works, LTD., 15, Victoria Street, S.W.—Price list of electrical 
apparatus, covering switches, circuit-breakers, ironclad switch- 
gear, oil switches, horn-type line switches and lightning arresters, 
and fuses, in great variety. We are informed that these apparatus 
are made by a Swiss firm, into the constitution of which no German 
interest enters, the capital being wholly French and Swiss. 

Hotpoint ELECTRIC HEATING Co., 38, Poland Street, Oxford 
Street, W.—Folder relating to the new hotpoint grill stove, " El 
Grilstovo,” and the hotpoint irone, which have been reduced in 
price; also folder describing the El Rangeo electric cooker. 

WESTMINSTER TOOL AND ELECTRIC Co., LTD., Suffolk House, 
Laurence Pountney Hill, London, E.C —I:lustrated folder, giving 
a Business Chat,” relating to the Westool electric drill, and a 
note of prices. 


The German Cable Makers’ Syndicate.— The 
syndicate of German cable makers, which on the outbreak of the 
war was provisionally prolonged to the spring of 1915 and then to 
the autumn, has again been extended to the end of this year. 
The chairmanship is continued by Herr Berliner, general director 
of the Bergmann Electricity Works Co. 


Book Notices,—Halifax : A Commercial and Industrial 
Centre, 1915. London: Selle, Ltd. Price 23. 6d. 

“Wireless Time Signals: Radio-Telegraphic Time and Weather 
Signals, transmitted from the Eiffel Tower, and their reception.” 
London: E & F. Spon. Prise 3s. 63. net. 


Trade Announcement. — The business of Mr. JOHN 


Bout, electrical engineer, 3, Grosvenor Street, Chester, is being 
offered for sale as a going concern. 


a ee oe — — — -~ — — 


LIGHTING and POWER NOTES. 


Aberdeen.—In June the units generated at the Cor- 


poration generating station showed au increase of 108,510 over the 
corresponding month of last year. 


Argentina. — The municipal authorities of Lincoln 
(Province of Buenos Ayres) and the representatives of the Gas- 
motoren Fabrik Dzutsche Co. have signed a contract. whereby the 
latter assumes the lease for a term of five years, of the electric 
light and power stations and the waterworks belonging to the 
municipality. The leasing company has taken formal possession 
of these installations. The contract is ad referendum, subject to 
confirmation by the Municipal Counoil.--- Review of the Rirer Plate, 


Atherton.— MILL Drivixc.—The new No. 2 Mill cf 
the Laburnum Spinning Co. is almost fully equipped, and the 


‘ahareholders had an opportunity of going through the place after 


the half-yearly meeting last week. The mill ia electrically driven, 
the current being taken from the South Lancashire Tramways Co.'s 
generating station, through the local U.D.C. The B. T. H. Co. 
supplied the electric motors, and Messrs. John Collier & Co. the 
cables. 


Australia,—The Castlemaine (V.) B.C. has provisionally 
accepted a tender for public electric lighting for 10 years. 

The Shire Council of Korumburra (V.) is extending its electric 
lighting plant. 

The South Australian Railways Commissioner is applying to 
local undertakings for a supply of electricity for lighting the 
Wallaroo shunting yards.—A vst, Mining Slandard, 


Bradford,—Year’s FINANCIAL RESULT.—Tbe annual 
statement of the city treasurer. as rega-ds the electricity works 
b how: — Income, £147,583; working expenses, £71,687: geors 
profit, £75,996 ; interest on loans, &c., £24,460; provision for re- 
payment of debt. £32,581 ; and surplus for the year, 218,955. The 
expenditure out of loans on the electricity works was £43,835, 
making the total expenditure on the undertaking £934,284, of 
which £428,591 represents loans repaid and sinking fund in hand, 
leaving a net debt on the undertaking of 4 505,690, 
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Brighton.— TEARS Worxine.—The report of Mr. 
John Christie, the borough electrical engineer, on the working of 
che electricity department for the year ended March last, shows a 
decreased output sold of some half million units as compared with the 
previous year, this being due mainly to restricted lighting. The units 
sold were 10,214,436. The revenue, £93,869, was a decrease of £4,244; 
Working expenses absorbed 250, 903, leaving a gross profit of 
£42,966, and, after providing for capital charges, there was a net 
deficit of £1,354, as against a surplus of £2,342 in the previous 
year. The works costs per unit sold were 75d., against ‘74d. ; coal 
oost more, but more efficient operation reduced the weight per 
unit to 3 97 Ib., as against 4 06 1b. The output for private power, 
heating and cooking increased by 121,041 units, and bulk supply to 
Aldrington by 5,000 units, but this supply will probably be trans- 
ferred to the Hove undertaking shortly. The maximum load was 
4,960 KW., and the load factor 23'5 ; the generating plant capacity 
was 8,500 Kw. . 

The Corporation Lighting Committee has decided that the fol- 


lowing special clause shall be inserted on all official orders for 


goods issued from the electricity department :—“ The condition of 
this order is that the goods supplied have not been manufactured 
in Garmany or Austria.” 


Carlisle.— VEAR'S Workmnc.—The result of the last 
year's working of the electrical undertaking was a small profit of 
£76, as against £209 loss in the previous year. The war affected the 
business of the undertaking considerably, although 3,470,492 units 
were sold, as against 3,140,457 units in the previous year, the 
maximum load and load factor being 2,018 Kw. and 19˙6 per cent. 
respectively, as against 1.944 Kw. and 18°45 per cent. The total 
revenue was £21,404; while the working costs were £13,063 
(£1,000 lees than in 1913-14), and the gross profit £8,341, compared 
with £7,161. The benefit of the new turbine plant, recently 
described in our pages, was not fully experienced during the year, 
and this will bs more than counterbalanced by additional costs this 
year. . 
Chelmsford. —STREET Licutinc.—The T.C. has agreed 
to a rebate at the rate of £350 per annum from the Electric Supply 
Corporation's accounts for the period during which the diminished 
atreet lighting remains in foroe. Consideration of the account 
for the year ended June 30th has been adjourned until a report 
has been received upon negotiations with the Electric Snpply Cor- 
poration regarding the payment, if any, for the period for which 
the whole of the street lamps remained extinguished. 


Chester.— YEaR’s WORRNd.— The annual report of the 
electricity undertaking for the year ended March 25th last shows 
that the gross profit was £12,483, and the net profit, after meeting 
financial charges, was £3,194; £6,933 had been contributed out of 
revenue to the capital expenditure ; £1,118 to the lamp rate; and 
a balance of £1 358 carried forward. The auditor's report states 
that after debiting interest and sinking fund charges on loans, and 
the revenue contributions to capital expenditure, and allowing 
632d. per unit for the sale of electricity generated at the hydro 
works, the surplus for the year was £2,974. ; 

The T. C. has decided to purchase three electrio 2-ton wagons for 
the removal of refuse, the cost being met by four annual payments 
of 2800. It was stated that this mode of traction would result 
in a saving of £124 a year over the system now in uee. Lirer pool 
Daily Post. ` 

Dublin.—The small electrical contractors are com- 
plaining that the recent order of the Electric Lighting Committee 
as to rates of charge will have the effect of destroying their busi- 
nesa, stocks of electrical goods being left on their hands. It is 
proposed that some arrangement should be entered into with the 
Committee. 


. Ealing.—Price IX cREASE.— The T. C. has agreed to a 
10 per cent. inorease in the price of current after the September 
quarter. The engineer estimates that the coal costs during the 
winter will probably be increased by about £3,000. 


Edinburgh.— NEW Power Station.—The Corporation, 
on the recommendation of the Electric Lighting Committee, bas 
decided to accept the estimate of £5,727 for the foundations for 
the new generating station at Portobello ; it was stated that in the 
opinion of the superintendent of works it would take six months 
to complete the foundations, and in view of their responsibilities 
it was urgent that they should adopt the recommendation, which 
came in for considerable oritioism. | 


Erith.—PLANT Extensron.—The U.D.C. has adopted 
the proposals of the engineer for the extensions at the electricity 
works, mentioned in a recent issue of the ELECTRICAL REVIEW, 
and has decided to apply to the L. G. B. for a loan. 


Gillingham (Kent) .—As there is only a credit of about 
#200 on the mains and services loan account, the T. C. has decided 
that no mains extensions be taken in hand, and to reserve the 
whole of the £200 for services. - 


Gloucester. — ANNUAL Accouxrs.— The last year's 
working of the electricity department shows revenue amounting to 
215.562, as compared with £15,125 in the previous year. The 
working expenses were £7,540, and the gross profit £8,022, com- 
pared with £7,616 in the year 1913-14. The net profit was £904, 
as against £595 in the previous year. The additions to consumers 
and to the connected load were only about half of the usual 
average. Ofthe net surplus £353 has been appropriated to capital 
expenditure, aud £559 has been carried forward, increasing the 
balance brought forward to £1,305. The output of the works 


increased by 85,000 units, the sales for power purposes exceeding for 
the first time those for private lighting and domestic supplies. 
Having regard to the increase in the price of coal and the payment 
of a war bonus t) the employés, an addition of £1,600 or £1,800 
to the working cost is contemplated in the current year, but the 
question of raising the tariff to consumers has been postponed. 


Harrogate.—EXTENSION OF SUPPLY AREA,—As a 
result of the recent granting of a provisional order to the T.C., an 
add tional supply area of about 25 equare miles of rural district 
has been obtained, although the order does not come into for 
until after the war. The compuleory areas are small districts in 
Pannal, where mains have already been laid under the general 
Act of 1909, and some 30 or 40 consumers are now being supplied. 


IIford.— The U. D.C. has received the sanction of the 
B. of T. to the provision of electricity generating plant in associa- 
tion with the refuse destruotor. 


Irlam.—E. L. SchEMRk.— Although the prov. order for 
the supply of electric light has been obtained, it is not expected 
55 the U. D. O. will take any steps to give effect to it until after 
the war. - 

Kingston-on-Thames.—Ysar's WoRKING. — Farther 
increases in the charges for current have been made by the Cor- 
poration in view of the heavy deficit on the past year’s working of 
the undertaking. According to the report of the borough electrical 
engineer, the deficit, after repayment of capital, amounts to £1,295 
compared with £720 in the previous 12 months. The net total loss 
on the whole period of working amounts to £18,119 ; in the years 
1904, 1905 and 1906 only was there a surplus after payment of capital 
charges. The engineer states that the year's working. was obviously 
prejudicially affected by the war, principally by the compulaory 
shatting down of all outside lighting. At the meeting of the Cor- 
poration last week, Alderman Lyne said the ‘decrease in revenne 
had been almost entirely in shop lighting. One solution of the 
difficulties was that they should sell the concern: they could, un- 
doubtedly, get offers in normal times, but under existing circum- 
stances no company could be started to take it over. The 
additional increased charges were estimated to brirg in another 
£2,088, leaving a deficit this year of £200. During the course of 
his speech Alderman Lyne said that if all the plant at the works 
had been driven by oil, they could have reduced the cost of fuel by 
£1,759, the coat of oil fuel being under 4d. per unit and of coal 
over 13d. , 

Leyton,—Street Licutinc.—The Electric Lighting 
Committee has decided to allow a rebate of £55 on the publio 
lighting accounts for the December quarter, and a rebate of £65 
in each subsequent quarter during the continuance of the present 
curtailment of lighting. | 

Llandudno.—Price Increase.—In view of the in- 
creased cost of coal, the U.D.C. has increased the price of current 
by 4d. per unit. 

London, — Inrrrmary LicutTinc.—The Westminster 
B. of G. has had under consideration the question of electricity 
supply at the Union Infirmary, and has directed the clerk to 
inquire upon what terms the Chelsea Electricity Supply Co. will 
supply current to the institution, in order to ascertain whether this 


. would not be cheaper than generating eleotricity at the infirmary. 


In the meantime, the Committee recommends that the radiant heat 
plant, now installed, be supplied with current from the Supply Co., 
as this will mean a considerable saving to the Guardians. 

WooLwicH.—The B C. has decided to appoint Mr. J. H. Paul to 
make an investigation of the corrosion that is taking place in the 
new economiser installed at the Globe Lane Works. The charge 
for steam generated from refuse for electricity purposes for the 
year ended March 31st last has been fixed at £540. 

ISLINGTON.—PROPOSED Loan.—The B.C. has decided to at once 
proceed with the laying of additional mains, in order to cope with 
the increased demand for energy to factories engaged upon Govern- 
ment work. The cost of the extension is estimated at £9,076, and 
application will be made to the L.C.C. for sanction to the borrow- 
ing of this sum; also to the borrowing of £200 for another cable 
extension. 

Maidenhead.— Prick IncrEase.—The T. C. has, owing 
to the increased cost of production, &o., increased the price of 
current for lighting by 4d. per unit, and for power by 10 per cent., 
from October Ist. | 

Mexborough.—YeEar'’s Workinc.—The annual state- 
ment of the electricity department of the Mexborough and Swinton 
U. D. OC. shows that during the year ended March.31st last, there was 
a revenue of £6,305 (an increase of £539 on the previous year). 
The expenditure totalled £3,725, and after the deduction of interest 
and for sinking fund charges, there was a net profit of £329, as 
against £1,043 during the preceding year. The units generated were 
760,388, as against 635,782 during 1914, and units sold 678,336 
against 565,254. The maximum supply demanded was 350 Kw. 
The increased revenue was solely due to a heavy accession in power 
business, which outweighed the decline in lighting. 


Salford.— New PLANT, &c.—Application is to be made 
to the LG.B. for the further sanction to the borrowing of sums of 
£867 and £850. The Electricity Committee has recommended the 
T. C. to waive the condition as to completion of contract in con- 
nection with the acceptance of the offer of the British Westing- 
house Co, for the supply of a 5,000-Kw. turbo-alternator, in con- 
bideration of the company agreeing to the incorporation in the 
contract of Clause 31 of the Model General Conditions of the I. E. E., 


and further agreeing to treat the contract as a war contract, 
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South Africa. — CAPE Towx.— The Electricity Com- 
mittee of the Corporation estimates the probable loan requirements 
of the electricity department for the fext two years at £75 000, and 
recommends the Finance Committee to obtain the authority of the 
ratepayers to the raising of a loan. The heavy increase in the 
demand for electrical energy for all purposes makes the obtaining 
of fresh capital for extensions an immediate necessity ; notwith- 
standing the discontinuance of free wiring, 300 new consumers 
were obtained from Jaunary Ist to April 30th last, and during the 
12 months ended April 30th, 1,582 new consumers were connected. 
The electrical engineer, commenting on the growth of the load, 
points out that there are several propositions maturing, including 
the electrification of the Salt River works, which will materially 
add to the consumption of electricity. 

Mosset Bay (C.P.)—At a meeting of voters held recently, the 
municipality was authorised to raise a loan for the purpose of a 
district lighting scheme. 


Southampton.—Evectric VeHicue.—The Electricity 
Committee is to fit up the chassis of the fourth electric vehicle 
primarily for main-laying work, and the borough electrical engi- 
neer has been directed to obtain tenders for various classes of 
batteries in connection therewith. The L.G.B. is unable to sanc- 
tion the proposed additional loan for the purchase of a 750-Kw. 
rotary-converter in lieu of the 500-K w. oonverter, in respect of 
which a loan was sanctioned in June, 1914. i 


Nouthborough. — E.L. Scueme,—The U.D.C. has 
agreed to the offer of Mr. W. C. C. Hawtayne to accept an inclusive 
fee of 30 guineas for his services in preparing an electricity scheme 
far the town, now closed by the inolusion of the district in the 
Tu abridge Wells Corporation’s Order. 


Sutton Coldfield.—Proposep Loan.—The Electricity 
Committee reported that the L.G.B. had refused its oonsent to the 
proposal to borrow £2,500 for the purposes of the electricity 
undertaking ; a special report as to the necessity for the loan has 
been forwarded to the L. G. B.- Birmingham Daily Post. 


Sowerby (Yorks.).—Street Lichtinc.—The P. C. has 
asked the Electric Lighting Co. for a rebate on the publi» lighting 
contract owing to reatricted lighting. 


U.S.A.—Discussing the rejection of tenders for street 
lighting by gas in Manhattan, Commissioner Williams recently 
stated that electric lamps are being widely substituted for gas 
lampe, and in place of 10,000 gas lamps at the beginning of 1915, 
it is estimated that by theend of the year there will be fewer that 
3,000.— Electrical World. 


Wanstead (Essex).—Prov. ORDERS.— The U.D.C. has 
received notification that prov. orders for E.L. are to be applied for 
by the County of London Electric Supply Co. and the Periander 
Syndicate. Both matters have been referred to the General 
Parposes Committee for consideration. 


Wat ford.— NEW PLAxr.— The electrical engineer has 
been directed to obtain prices for switchgear for the library sub- 
station; aleo to purchase three 100-K w. and three 50-K w. trans- 
formers, under the existing contract. , 

The U.D.C. has applied to the L.G.B. for a loan of £1,560 for 
maina, &c., needed in connection with Government work. 


Wirksworth.—E.L. PROPOSAL.— With reference to the 
application of Measra. Pallen & Best, of Bradford, inviting the 
co-operation of the U. D.C. in the formation of an electrical supply 
company for the distriot, the C unoil has referred to the Lighting 
Committee for consideration the agreements between the firm 
named and the Masham Council and Bast Westmorland R. D. C. 


TRAMWAY and RAILWAY NOTES. 


Australia.—The latest report from the Victorian Rail- 
ways Commissioners on the working of the St. Kilda to Brighton 
electric tramway shows that for the quarter ended March 31st the 
gross revenue was £6,597, as compared with £6,272 in the same 
period of 1914. The working expenses for these periods were 
£4,190 and £5,702 respestively. For 1915 the net revenue was 
£1,687, and for 1914 £570.— Australian Mining Standard, 


Barrow.— FEMALE LABOUR.— Last week women con- 
ductors were iatrodaced on the local tram way service, with, so far, 
satisfactory results. 


Blackpool.—Evecrric WATER-CAuT.— The Corpora- 
tion has now obtained delivery of its new electrically-driven street 
Wetering-cart. which has been supplied by the General Vehicle Co., 
ata cost of about £1,000. The vehicle battery will be recharged 
at the destructor works; the tank has a holding capacity of 
750 gallons; the machine loaded weighs about 8 tons; and the 
throw of the water apray extends to about 7 yd. The streete can 
be watered by means of the cart at the rate of about 10 miles per 
hour. 


Brierley Hill, — The Brierley Hill, Quarry Bank and. 


Row.ey Regis Light Railway Committee has decided to allow the 
Lizit Railway Order to lapse, the district now being served by 
motor-’buses, The cost of seouring the order in 1903 was £1,405 


Gloucester. —YEAR'’s WoRKING.—The accounts of the 
light railways undertaking for the past year show a total 
revenue to March 31st last of £17,806, as compared with £18.017 
in the preceding year, the average receipts per car-mile being 
6 81d., as compared with 677d. The total operating expenses 
were £13.70, and the gross profit was £4,102, oompare with 
£4,186; 4,358,510 passengers were carried. 


Halifax.—Figures relating to the working of the Cor- 
poration Tramways during the quarter ended June 30th, show 
that the revenue amounted to £30,242 and the expenditure to 
£23,911, leaving a profit of £6,331. 


Huddersfield.— Fe{maLe LABOUR.— The tramways 
department has started employing women as tramway conductors 
on the Honley and Sheepbridge section. 


Irlam.—It is reported that the question of linking up 
Irlam and Cadishead with Ecoles and Patrioroft by electric car is 
agaia coming to the fore, and that the Salford Corporation Tram - 
ways Committee is understood to be prepared to reconsider the 
proposal. 

A motor- bus scheme was mooted some time ago, and the U.D C. 
granted licences for six motor omnibuses to ply, but apparently 
the scheme has fallen through. 


Leyton.— Having regard to the difficulty of obtaining 
supplies of tram-raile, fish-plates, steel-tires, axles, gear wheels, 
and pinions, and the rising prices, the tramways manager 
has ben authorised to purchase a sufficient quantity to bring 
the pate up to the estimated requirements for the ensuing 
12 months. 


Manchester. — War BONUS. — The decision of the 
Committee on the application of employ és of the Corporation Tram- 
ways for a war bonus makes the following awards :—1s. per week 
war bonus to employé: between 18 years of age and 21 years; 28. 
per week to employés aged 21 years and upwards who are in 
receipt of 383, per week or less; employé; receiving over 38'. and 
under 403. are to receive a sam as bonus, which will bring their 
wages to 403. The award makes the payment of the bonus run 
from the date on which the decision of the Corporation to pay a 
bonus became operative, 


Sheffield.— Yrar’s WORRNd.— During the year ended 
March 25th, the Corporation tramways ran 8,810,252 miles, some 
70,000 less, and carried 107,023,195 passengers, or about 3 800,000 
more, than in the. previous year. The total earned income was 
£394,531, and the gross profit (after deducting working expenses 
and £5,706, war allowances) amounted to £147,701. The balance 
on the year's working, after meeting all usual charger, was 
£69,939, as against £77,607 the year before, and was appropriated 
as to £7,882 to street improve ments; £30 018 to renewals fund; 
£2,000 to the apecial purposes fund; £7,163 to the accumulated 
surplus fund; and £22,876 in aid of the rates. The tramway 
power station was transferred to the electric supply department on 
September 29th, 1914. Under the new arrangement 11,352,349 
units were purchased from the electric supply department, and 
6,977,426 units generated, the cost being stated as 646d. per unit, 
as against 446d. in the previous year (when the figures related to 
tramway generating and distributing costa only). The balance of 
the accumulated surplus fund amounts to £28,134 ; of the renewals 
fund, £3,186; of the insuranca fund, £3,202; and of the special 


purposes fund, £928. The accounts include data as to the depart- 


ment's motor- buses, which ran 369,404 miles, at an average 
working cost of 7d. per mile, leaving a gross profit of 3°4d, of 
which financial charges absorbed 61d., the balance being placed to 
reserve and renewals, Petrol cost 1°68d. per ‘bus mile. The 
omnibus reserve and renewals funds amount to some £6,900. 


Southampton.— Year’s WorKING.— For the year 
ended March 31lst last, the Corporation tramways carried 
13,265,715 passengers, ruoning some 1,700,000 car-miles, both 
figures being in excess of those of 1913-14. The gross receipts 
were £71.038 aud the gross profit £20,732, this comparing with 
£24077 in the previous year. After providing for interest and 
sinking fund charges and allocating £5,000 to renewals, a sum of 
£5,134 was contributed in rate relief. The depreciation and 
renewals fund now stands at £14,251, 


South Shields.—Year’s FINANCIAL. RESULT.— The 
Tram ways Committee in its annual report states that the revenue for 
the year ended March 31st, totalled £39,815, and that after meeting 
all expenses there remained a gross balance of £14,335; of this 
sum £8,741 was absorbed by interest and sinking fund charges, 
leaving a net profit of £5,594, of which £2,400 was allocated to 
rate relief, and £3,194 to the reserve fund, which stands at 
£28,337, 


West Ham.—The Corporation has been recommended 
to agree to the transfer of the control of the maintenance of the 
tramway tracks, frem the Highways to the Tramways Committee, 
and has also been recommended to alter the title “tramways 
manager to that of general manager, and to fix the next two 
increments to the tramways manager's salary at the rate of £100 
per annum instead of £50, as previously agreed. 


Wigan.—Tramway Strike.—On Monday, the motormen, 
conductors, and depo‘ em ploy és of the Corporation tram ways came 
out on atrike, stopping the whole of the tramway service which 
serves the Wigan coalfield area. The men have already been 
granted a war bonus of from 18. to Is. 6d. a week, but demand an 
advance of 41. per hour on the present wages for motormen and 
conductors, and ld. for electricians. 


— —— 


177 


THE 


ELECTRICAL REVIEW. 


Vol. 77. No. 1,967, AvGUBT 6, 1915.) 
of crushed salammoniac, 


TELEGRAPH and TELEPHONE NOTES. 


Colombian Neutrality.—Lord R. Cecil, in answer to & 
ith regard to the neutrality 
wireless 


ment 

if effectively and adequately carried out, be sufficient to prevent 
the abuse of thie means of communication in the interest of our 
The Government at Bogota had, moreover, caused & 


of their instractions ; and they had further stated that 
a competent neutral would be invited to insnect this station and 
report upon the adequacy of the measures taken, so that no doubt 
might remain that their instructions had been effectively carried 
out by the local authorities.— Times. 


Secret Wireless. A wireless station has been discovered 
in Lisbon, with branches in the neighbourhood. Five wireless 
operators connected with the eatablishment were arrested. 


Telegraph Censorship.— In connection with the cen- 
sorahip of telegrams to places abroad, the Postmaster- General 
that arrangements have been made for the reimburse- 
ded balance of the charges remaining in the 


conditions :— 

1, Reimbursement will not be made in respect of any telegram 

on which the unerpended balance is less th 
2. Every application for raimbursement must be acoompanied 

by a written statement from the addressee that the relative tele- 


3 No information can be given as to the method in which the 
amount reimbursed is arrived at, and no inquiry on this point can 
be entertained. 

4. The arrangement will not apply to telegrams sent prior to 
Jane 15th, 1915. 


Telephone Service Economies.—In compliance with a 
Treasury ruling, and in order to carry ont 2 policy of economy, 
the G. P. O. is spending as little as possible on telephone extensions. 
Provision has for services requ for naval and 
military purposes. including what is required for the Munitions 

ent, and a number of circuits must be provided for other 

than Government 8 services; for instance, the War Loan 
involved new offices and telephone installations. The aim of the 
Post Office had been to restrict new installations for the public 
to such as appear to be necessary and circuits that do not 

demands on the 


eering staff. No hard-and-fast rule hag been 
made that new installations are not to be undertaken, but an 
application must have a very good case to support it.—Zimes. 


Telephones in Warfare.—Mr. Charles R. Darling, in 
the course of an address on “Field Telephones” at the Society of 


the number of field telephoniets who could be obtained was not as 
many as might be desired. He suggested therefore that science 
teachers should combine together and offer their services for the 


training of field telephonists.— Morning Post. 


Wireless Control.—The United States Government is 
zaid to be negotiating for the purchase of à device for the wireless 
control of torpedoes, invented by Mr. John Hays Hammond, jun. 


Wireless Iäbel.—An action was brought in the 
Chancery Division by Prof. Arthur Schuster, one of secretaries of 
i st the publishers and printer of Pearson's 

respect of an atticle sugges that Prof. Schuster's 
private wireless apparatus was discovered and seized.” Defendants 
offered an ample apology, paid th 
the Red Cross funds. j 
Prof. Schuster's loyalty and good faith being beyond questi 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia. —ADELAIDE.— August 25th. Dry cells, earth 
i and various other instraments and 
fee “ Official Notices” July 9th. 


Apparatus, for the P. M. G. 
ber Ist. Condensers, sets, rheostate, Morse 
stone transmitters for the P.M.G. See 


and Wheat 
s- Official Notices J uly 28rd. 


PRRTH.— August 25th. P. M. G. 3 


. 1} tons of steel galvanised wire. u Official Notices” July 


Srd. 
August 25th. Common-battery telephones, for the P.M.G. See 
“ Official Notices” July 30th. 
September 29th.. Telephone awitchboard parte, for the P. MG. 
See Official Notices July 30th. 
SypDNEY.— September 13th. Council. A. C. and D.C. electric 
motors. Specification (10s. 6d. from E.L. Department, Town Hall.* 
September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at Richmond 
pumping station. Acting Secretary, 341, Pitt Street, Sydney. 
MELBOUBNE.—Augost 24th. Telephene instruments, for the 


. M. G. 
August 31st. Switchboard parte, for the P. M. G.“ 


Blackpool.— August 13th. T. C. Wiring and fitting 
for electrio lighting of the new Military Convalescent Camp, 
Squire's Gate, Blackpool. Partioulars, &3. (one guinea, returnable), 
from the Borough Electrical Engineer. 


Bristol.— August 23rd. Corporation. 
three-phase steam turbo-alternator with condensing 
“ Official Notices” July 93rd. 


Farby.— August 16th. Dynamo, wiring. &. for electric 
light at the sewaze disposal works, for the U. D. O0. Mr. J. E. 
Alderaley, Engineer and Surveyor (returnable deposit of £1 18.). 


Glasgow. August 12th. Corporation. Electric lighting 


installation at the Govanhill and district public baths aud wa dh- 
pene Specifications from the Office of Public Works, 64, Cochrane 
treet. 
London, —H.M. OFFICE OF Works. — August 13th. 
Twelve months’ supply of incandescent electric lamps. See 


“ Official Notices to-day. 
Middleton.—August 10th. Corporation. Coal for the 
from Mr. 8. Pauls, Electrical 


electricity works. Particulars 
Engineer. 

Pontardawe. — August 
fittings for the new Police Court, for Glamorgan C. C. 
Franklen, Clerk, Cathays Park, Cardiff. 


Salford.— August 9th. Supply of coal for the Electricity 
Department. ulars from the Borough Electrical Eagineer. 


P 
electricity wor ke, Frederick Road. 


South Africa.—J OHANNESBURG.—August 25th. 8,600 
drawn-wire spiral filament traction lamps, spare parts for tramcars, 


for the Municipal Council.“ 
September 25th. For the T. O. Two turbo-alternator sets, oon. 


densing plant, switchgear, &o. Specification, &., on deposit of 
82 28., from Mr. J. H. Dobson, General Manager.“ 
Wigan. August 18th. Fifty tons of street tramway 


rails, B S. S. No. 3; 160 cranked tie-bars ; and 2) pairs of fishplates, 
B. S. S. No. 3. Particulars from A. T. Gooseman, Borough 


Eugineer, King Street West. 
Specifications for the items marked * can be seen at the Board 


of Trade Commercial Intelligence Branch in London. 


33 
CLOSED. 


Australia.—The Sydney Municipal Council bas accepted 


the following tenders :— 
supply 85 . p. C. feeder panels. 


One 6, 00O-KW. 
plant. 


12th. Electric wiring and 
Mr. T. M. 


Australian General Electric 


gwitchgear for 4.0. sub · stations: 
Extensions to existing Westinghouse awitcbgear.—Standard Waygood 


Hercules, Ltd. £1,062. 
Bixtensions to existing Ferranti switobgear.—Noyes Bros., £1,036. 
Extensions to exieting B.T.H. switchgear.— Australian General Electric 


„ £1,144. 

18 5,000-volt feeder panels, £2,520; 80 5,000-volt transformer panels, 
£8,488.— Messrs N. Guthridge, Ltd. 

92 415. volt transformer anels, £1,020; 28 415-volt distributor panels, 
£1,974; eight 415-vo t summation panels, £515.—British General 


Electric Co. 
Ferranti meters, 5, 10 and 25-amp.— Noyes Bros. , 
— Australian Mining Siandard. 

Brentford.—The tender of Messrs. Harrison & Gubbins 
has been accepted by the Guardians, at £48, to wire the Dundee, 
Grosvenor and Percy Houses. 

Bundoran (Co. Donegal) .— The Urban Council has 
accepted the tender of Messrs. Myles & Co., at £78, for lighting 
the town by electricity. 

Chester.—The Refuse Disposal Committee has recom- 
mended the purchase by the Council of three Edison electric 
wagone (two-ton capacity) from Messrs. Drake & Gorham, Man- 
chester. 

Erith.— Subject to the L. G. B. sanctioning a loan, the 


V. D. O. has accepted the tender of Meesrs. Babcock & Wiloox, Ltd., 
for a water · tube boiler and accessories for the electricity works. 


at 25,054. | 

Holmfirth.—The Electricity Committee has accepted 
the tender of Messrs. Swire & Co., Manchester, for a cooling tower 
and cast-iron tank. 


(Sn ũ q: '.. ñ ß[᷑Vdſ—ñ ]ðĩ1Ä7;..;.k SS a aT a I I EE TTT SO EE ETE 


178 


THE ELECTRICAL REVIEW. 


[Vol. 77. No. 1,067, Avaus? 6, 1915. 


Kingston-on-Thames.—The Lighting Committee has 
accepted the tender of Messrs. W. Cory & Son for 1,600 tons of 
Insdale rough small coal, at 228. a ton. 


Manchester.—The Electricity Committee has accepted 


the following tenders for the supply of stores required during the 
ensuing 12 months :— : 


3 goods. L. Andrew & Co. 
Paper- insulated service cables. — B. I. & Helsby Cables, Ltd. 
Dynamo brushes.— Wm. Patterson. 
Carbon brashes.—Le Carbone, and Morgan Crucible Co., Ltd. 
Earthenware bridges.—Doulton & Co., Lid. 
Earthenware pipes.—Isherwood Bros., Ltd. 
Lampholders, tumbler switches, &c.— British Thomgon-Houston Co., Ltd. 
Single- pole damper fuses.—Samuel Gratrix, jun., & Bro, I. ti. 
Firebricks and flreclay.—Glenboig Union Fi.eolay Co., Ltd. 
Arc lamp resistences, copper strip, fuses, switches, &0.— Gas kel & Grocott. 
Aro lamp resistances, copper strip, &£0.— Bullers, Ltd. 
Cable protectors.—Doulton & Co., Ltd. 
Balata belting.—Charles Macintosh & Co., Lid. 
Armature tape, &0.— L. Andrew & Co. 
Bitumen and other tape.— W. T. Henley’s Telegraph Works Co., Ltd. 
Steam and gas fittings — James Russell & Sons and John Russell & Co., Ltd. 
General wiring.— Liverpool Electric Cable Co., Ltd. 
Fuse wire. —B. I. & Helsby Cables, Ltd. 
Workshop flexible, &c.—Chas. Macintosh & Co., Ltd. 
Flexible. -L. Andrew & Co. 
Tubing and accecssories.—Brotherton Tubes & Condoits, Ltd. 
Tabing.—Bureka Condults & Fittings Co. 
Recorder paper.—Eckstein, Heap & Co., Ltd. 
Hellesen dry cells.—A. H. Hunt. 
Soldering paste.—W. P. Burnley & Co., Ltd. 
Varnish.—Pinchin, Johnson & Go., Ltd. 
Evertite packing.—R. L. Ross & Co., Ltd. 
. - Crucible.~Morgan Crucible Co., Ltd. 
And-sulphuric enamels.—Griffiths Bros. & Co. 
Nickel chrome wire and strip.— Wiggins & Co. 
Tinned- steel and armature wire.—W. N. Brunton & Son. 
D. C. C., silk- covered and Eureka wire. London Electric Wire Co. and 
Smiths, Lid. 
Enamelled wice.— Connolly Bros., Ltd. 
Box compound.—Callender's Cable & Construction Co. 
Adhesive tape.— Connolly Bros, Ltd. 
Metal polish. —Matchless Metal Polish Co., Ltd. 
Pipe oompound.— W. H. Mitchell & Co., Manobester. 
Boiler tubes, land type.— Babcock & Wilcox, Ltd., London. 
Boiler tubes, marine type.— British Mannesmann Tube Co, 
Compo. and plastic niagnesia.— Newalls Insulation Co., Lid. 
Adamant.—8. & O. Bishop. 
Thermometers.— T. Armstrong & Bro. 
Packing. —Bell's United Asbestos Northern Agency. 
Lion jointing and paoking.— James Walker & Co., Ltd. 


The Sanitary Committee has reaffirmed the resolution accepting 
the tender of Mesers. Siemens Bros. Dynamo Works, Ltd., for 
Jamps. The tender was mentioned at the last meeting of the City 
Council, when the Town Clerk undertook to secure definite infor- 
mation from Somerset House as to the composition of the firm 
named. The tender of Messra. L. E. Wilson & Co. for providing 
and fixing telephones at Monsall Hospital bas been accepted. 

The Electricity Committee has accepted the tender of Messrs. 
Johnson & Phillips, Ltd., for cable. 


Menston.—The Wharedale Union Joint Hospital Com- 
mittee has accepted the tender of the Leeds Private Telephone Ce., 
at £135, for installing telephonic intercommunication between the 
different wards of the hospital. 


Rotherham.—The Corporation Electricity and Tram- 
ways Committee has accepted the following tenders for coal for 
the Electricity Department :— 


Earl Fitzwilliam's Collieries.—6,000 tons of slack, at 14s. per ton. 
_Sheepbridge Coal & Iron Co., Ltd. 4,000 tons of Glapwell smudge, at 
11s. 8d. per ton. 


Salford.—The Electricity Committee has accepted the 
following tenders :— - 


Bertram Thomas.—Switchgear for rotary converter, £292. 

F. Mitchel! & Sons.—Alterations and additixna to buildings ard tbe con- 
_ struction of foundations at the Frederick Road station, 4, O70. 

pe ot Ltd.—Piping, &c., for additional 5,000 Kw. tu.bo-alternator, 


Material and stores for the period ending March 31st, 1916 :— 


W. T. Glover & Co., Ltd.—Unarmoured cable. 

Dussek Bitumen Co.— Joint-box compound. 

G. Hattersley & Sons, Ltd. — White tape. 

Henley's Telegraph Works Co., Ltd.— Rubber strip. 

General Electric Co., Ltd. — Copper fuse wire. 

Doulton & C3., Ltd.— Stoneware conduits, £100. 

B. I. & Helsby Cables, btd.—Maximum-demand indicators, £95. 
Le Oarbone.—Motor carbon brushes. 

David Walton & Oo.—Metcr boards aud blocks. 

Vacuum Oil Co., Ltd.—Cylinder oil. 


Southampton,—The T. C. has received nine tenders for 
the sapply of coal to the electricity works for periods of three, six, 
or twelve months, and has decided to purchase from Messrs. Cory 
Beos. & Co., L‘d., 6,000; tons, atı 2le. 3d., and 2,000 tons from 
Messrs. A. Usher & Co., at 218. 9d. per ton. 


Watferd.—The U.D.C. has accepted the tender of 


Messrs. Bowaters for 1,560 tons of Baddesley bean coal for the 
electricity works, at £1 1s. 6d. per ton. 


Willesden.—The tender of Messrs. Venables has been 
accepted by the DC. for the provision of telephonic communica- 
tion between various departments of the municipal offices and the 
temporary offices recently erected, 


Woodford.—The U.D.C. bas accepted the tender of 
the Walter's Electrical Manufacturing Co., for the installation of 
fire alarms, at a payment of £8 on completion of the work and 
488 annually for four years, 


Woolwich.— The following tenders have been accepted 
on the recommendation of the Electricity Committee :— 


Babcock & Wilcox, Ltd.— Coal and ash-handling plant, coal chutes and 
rack valves, £1,175. 
Wan & Robinson, Ltd.—Set of re-action and impulse blading tor turbines, 
108. 7 a i 


FORTHCOMING EVENTS. 


North of England Institute of Mining and Mechanical Engineers.— 
Saturday, August 7th. At 2 p. m. At Newcastie-on-Tyne. Annual meeting. 


NOTES. 


Educational Notes. - MuxIcIiPAL ScHooL oF TECH- 
NOLOGY, MANCHESTER. The prospectus of University oourses pro- 
vided by the School of Technology for the session 1915-16, has just 
been issued; it contains an account of the splendidly equipped 
laboratories—in the department of Electrical Engineering there 
are four 100-Kw. generating sets and a 50- Kw. turbo-generator, as 
well as over 100 motors, aggregating 1,250 H.P. A novel feature 
of the prospectus is a series of summaries of approved courses, 
which students proceediug to the degree of B.Sc. Tech. or the 
Certificate in Technology are recommended to follow. 

UNIVERSITY OF BRISTOL.—The session in the Faculty of Eogi - 
neering will commence on September 14th; in Science, &c., on 
October let. Particulars are given in our advertisement pages 
to-day. 


The Manufacture of Insulators in Australia.— In 
the Melbourne Age for June 8th a lengthy and interesting article 
appears relating to efforts that are being made at Box Hill, within 
10 miles of Melbourne, in connection with the manufacture of 
insulators. Some time ago in the district named a remarkable 
deposit of clay was discovered, having many of the properties 
essential to the manufacture of art pottery and a special suitability 
for the non-conductive properties desired in insulators used for 
tele graphie and electrical purposes. Vast quantities of insulators 
ate used annually throughont Australis. The Postal Department 
alone has an annual consumption of about 800,000, while electrical 
supply undertakings are also large users. The Commonwealth 
Art Pottery and Insulator Co. acquired this valuable bed of clay, 
and has since worked it, mostly in the production of insulators. 
The company had to start from the begiuning and train men to 
fashion the goods for which there was the best market. Gradually 
it succeeded. Insulators were made for the Postal Department 
and for various private consumers; the works were considerably 
extended, new plant laid down, and additional kilns erected, until 
in time the establishment became an important factory, employ- 
ing from 70 to 80 hands. Prior to the war insulators were im- 
ported from Germany and Austria; a few came from Japan. The 
Box Hill works might compete with European manufacturerr, but 
had no chance against labour that considered iteelf handsomely 
remunerated at 7e. per week. Recently the Postal Department 
called for tenders for insulators involving a considerable supply. 
‘Imagine the consternation among the shareholdera and employés 
of the Commonwealth Art Pottery Co. when the rumour got about 
that the Postmaster-General intended to accept a Japanese tender. 
Happily, however, the Commonwealth Art Pottery Co. obtained an 
order for 200,000 insulators. The works are now in full swing. 

The writer proceeds to give a brief account of the manufacturing. 
and sorting operations and processes. There are six fitter presses 
producing about 10 tons of plastic clay per day; the two pug mills 
treat a similar quantity; three stamping mach ines have each a 
capacity of 3,000 insulators per day ; the 13 lathes have an average 
capacity of 500 per day; the 4 kilns have an average capacity of 
9,000, and the average stock in process of manufacture is 45,000. 
Insulators only are produced, the clay being especially suitable for 
the manufacture of high-tension ware. It is practically the only 
deporit of clay in the State which has eo far turned out any con- 
siderable quantity of insulators suitable for electrical installations. 
In addition to being used by the Commonwealth Government, the 
company’s insulators find customers in the Melbourne Electric 
Supply Ca., the Councils of Northcxte, Brunswick and Port Mel- 
bourne, the North Melbourne and Essendon Electric Tramway Co., 
and numerous local and inter- State firme. The bulk of the output, 
however, has been absorbed by the Postal department, private 
orders being necessarily of an intermittent character. Although 
numerous attempts have been made in a small way to supply high- 
tension insulators, only the Commonwealth Art Pottery Co. has 
succeeded on any extensive scale. “Being a combination of 
primary and secondary production, the industry should become one 
of the settled activities of the Commonwealth. The manufactur- 
ing cost is made up of about 92 per cent. labour and 8 per cent. 
material. The industry is subjected to a Wages Board, and the rate 
of pay is considerably higher than the rate of wages in foreign 
countries. Germany and Austria, hitherto the chief suppliers, pay 
wages of one-third to one-half those fixed by the Wages Board, 
and, despite the aneers of the free trade organ about undue prefer- 
ence to local industry, it is to be hoped no Government contract 
will ever be allowed to run in that direction. With the perfecting 
of the plant and appliances, and the increased skill of operatives, 
a steady reduction in the cost of manufacture may be anticipated.“ 
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Fire.— The Daily News states that the electric power 
station at the Ebbw Vale works, near Newport, was completely 
destroyed by fire on Sunday. It was well equipped with the 
latest machinery, and it is estimated the damage will amount to 
thousands of pounds. Thousands of men are rendered idle. The 
fire is believed to have been caused by the fusing of live wires. 
Practically all the looal industries have been brought to a stand- 
still, and as electricity was supplied to the town the streets of 
Ebbw Vale are in darkness.“ 


Fatality.—On Wednesday, last week, an accident took 
place at the works of the Shipley Fan Co., electrical and ven- 
tilating engineers, Valley Worke, a young man—James Rogers, 
mechanic—whilat standing on a ladder attending to some belting 
having his right arm caught and being whirled round the shafting. 
The arm was taken right off, and the injured man was removed to 
Saltaire Hospital. 

Au inquiry was held at Gateshead-on-Tyne, on the 2nd inst., 
into the death of Andrew Turnbull Crook, a chargeman, at Red- 
heugh Colliery. A stoneman at the colliery, named Walter 
Harbottle, said that early on the morning of July 30th Crook said 
to him that as it was getting near food time and the place was 
drained he would stop the electric pump. Crook went away, but 
did not return, and as he (Harbottle) wanted a shot fired he egent 
a men named Mucklow to seek Crook. Mucklow returned and 
said he could not rouse Crook, who was lying on his side and 
appeared to be dead. Witness went to the pump and found Crook 
lying near the switch. The current was switched off. There was 
a burnt mark on Crook's right wrist, and his nose had been 
bleeding. Artificial respiration was tried but without success. 
Edward Watson, an electrician at the colliery, said there were 
three switches connected with the pump. Crook would pass in 
front of the pump to the switch on the main cable. He would 
shut that off, then he would shut off the starting switch, and, 
finally, the brush ewitch. After the accident witness went to the 
pump and found all the switches correctly turned off. He found 
deceased lying on the ground alongside the switch to the main 
cable, Witness examined the main cable and found about 6 in. of 
the cable with the insulating material toro off. The cable was 
insulated: with rubber, then tape, and again with cotton braiding. 
The portion of cable to which he referred was quite bare. He 
found s piece of the cable tape lying between the switches. He 
examined the cable and switches on July 26th, and then they were 
all right. The jury returned a verdict that deceased had been 
“ glectrocuted,” but there was no evidence to show how he had 
come into contact with the current. 


Trading with the Enemy.—The Public Trustee, as 
custodian for England and Wales of enemy property, has issued a 
special notice to the Press drawing the attention of bankers, 
traders and others to important provisions of the new Act as 
follows: 

1. Dividends and interest payable in respect of all classes of 
securities held for enemies are now payable to the custodian. 
Under the provisions of the new Act interest on securities issued 
by, or on behalf of, British, Colonial or Foreign Governments, or 
Corporations or municipal or other authorities, and moneys repre- 
senting the payment off of the capital of any securities are pay- 
able to the custodian. The duty of making such payments to the 
custodian, and of furnishing him with the necessary particalars, 
rests with the person, frm or company through whom the pay- 
ments in the United Kingdom are made. 

Accountable parties should apply to the Public Trusteg for 
Receivable Order A,“ upon which the return should be made. No 
money should accompany the receivable order, but a warrant 
directing payment will be iesued in due course. 

N.B.—Where coupons or drawn bonds to bearer are held for the 
accounts of enemy persons the holder should apply to the office of 
the Parliamentary Counsel, Whitehall, S. W., for a licence autho- 
rising the presentation for payment of such instruments, and 
should apply to the Pablic Trustee for copies of Receivable Or er 
A.“ which should be completed and handed to the paying 
authority, upon whom the duty will then fall to account to the 
c astodian. 

2. The obligation to register property with the Public Trustee 
under Sec. 3 (1) of the earlier Act is now extended to (4) bank 
balances and deposits; (/) debta to the amount of £50 and 
upwards. 

All persons, firms or companies with whom enemies have bank 
balances or deposits or who owe £50 or more to enemies (apart 
from those dividends, &c., payable to the custodian) should apply 
to the Public Trustee for Registration Order F.“ 

N.B.—The Act provides that the liability to disclose property of 
any nature held for enemies shall apply to companies as well as to 
persons and firms. l 

Companies who have not already disclosed property under 
S. 3 (1) of the old Act should therefore apply to the Public 
T custee for Registration Order B.“ 

The term enemy means any person or body of persons of 
whatever nationality resident or carrying on business in the enemy 
country, but does not include persons of enemy nationality who 
are neither resident nor carrying on business in the enemy 
country. 

Attention is called to the penalties fixed by the Trading with 
the Enemy Amendment Act, 1914, for non-compliance with the 

requirements thereof, and to the fact that such penalties will 
also apply for noa-compliance with the requirements of the 


present Act, 


L. C. C. Tramway Wages.—The ballot of the L.C.C. 
tramway employés shows a big majority in favour of accepting 
the Conciliation Board award as against Board of Trade arbi- 
tration. The award offered the men a war bonus of 38. per 
week, or 6d. a day to men earning 408. per week or under. The 
claims of the men for a permanent inorease of wages of Is. per 
day, overtime at the rate of time and a half, an extra allowance of 
26. 6d. per day to motormen on trailer cars, and a reduction in the 
hours of labour to eight daily were refused by the Conciliation 
Board. l 


Indian Trade.—A Reuter dispatch from Simla states 
thatin view of the suocess which has attended the sample exhibition 
of goods heretofore imported from Germany and Austrie-Hungary 
recently held in Calcutta and other centres, the Government 
has decided to establish a permanent commercial museum in 
Calcutta in order to bring manufacturers and traders together and 
develop the natural resources of the country. 


Volunteer Notes. — The Birmingham Electrical 
Engineers (Volunteers) have been in camp at Luddington, a village 
on the banks of the Avon, from Friday to Wednesday last. They 
have had about 400 names on their books, but as over 50 men have 
joined the Regular Forces, and a large number of the remainder 
are on Corporation and Government work, it was not expected that 
more than 100 men would be able to go into camp. The force was 
under Sub-Commandant D. Shanks. ; l 


ENGINEERING INSTITUTIONS’ VOLUNTEER TRAINING CORPS.— 
Headquarters— Marconi House, Strand, London, W. O. 

Drill Centre.—By kind permission of Lieut.-Colonel A. E. Le 
Rossignol, head-quarters of London Electrical Engineers, 46, 
Regency Street, London, S. W. . 

Company Orders.—By. Lieut.-Colonel C. B. Clay, V.D., Com- 
mandant, for week ending August l4th, 1915. 

Monday, Wednesday and Friday.— Drills, 6.30 and 7.30 p.m. 

All applications for enrolment should be sent to the Com- 
mandant, Marconi House, Strand, from whom all particulars can 
be obtained. 

E. G. FLEMING, 
Company Commander and Acting Adjutant, 


SRED BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).— Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, August 5th, 1915 :— 

Captain of the week, Capt. Eastwood ; Orderly Officer, Mr. R. P. 
Groom Johnson. 

Week-end Parades.—Saturday, August 7th.—The Battalion will 
parade at 2.30 pm, at Baker Street Station, and entrain for 
Wembley. Officers will bring with them notebooks and sketching 
material, . i 

Sunday, 7 a.m., reveille ; 10 a.m., Church Parade ; 10.20 a.m., 
Parade under Company Commander ; 2.15 p.m., Battalion Parade. 

Resignations The following members, having obtained temporary 
commiesions in His Majesty's Forces, are placed on the honorary list 
of the corps :—Mr. Last Smith, London Welsh; Mr. O. Onion, Royal 
Eagineers; Mr. B. Strachan, 3/24th County of London Regiment 
(Qaeen's) ; Mr. Frank K. Chater, The Welsh Regiment; Mr. Wilfred 
H. Carey, Army Service Cor pe. | 

The following extracts from C. A. V. T. C, letter, dated July 20th, 
1915, are published for information: — Previous military train- 
ing, if any (Paragraph 4 of Corps Register Form XII), shall be 
taken to include previous military service in a Volunteer Training 
Corps. It will be necessary, therefore, for all reoruits to answer 
this question accordingly. Noman shall be accepted as a member 
of any Unit of the Volunteer Training Corps, who less than three 
months previously has been a member of any other Unit, except 
with the consent of his original Commanding Officer. 

„Drill. -The completion of 40 drills does not do away with the 
obligation for Volunteers to continue to attend drills.. A member 
of a Volunteer Corps who does not attend a minimum of four 
drills per month shall be liable to be strack off the roll of the 
Corps, unless absent on leave given by the Commanding Officer of 
his Unit.” 

Establish ment.—The Establishment for a Company is as follows: 
—One Acting Company Sergt-Major; one Company Q.-M. Ser- 
geant; four Platoon Sergeants; eight Corporals; eignt Lance- 
Corporals, This Establishment is on no account to be exceeded. 
Auy Company above these numbers must absorb men already 
appointed before further appointments can be made. 

Musketry.—Satarday, August 7th, Acton Range, 2.30 p.m, “C” 
Company, as previously arranged. Members of “C” Company 
wishing to shoot should send in their names to their Company 
Commander without delay. ne, 

On Saturday, August 7th, there will be a 500 yards’ target at 
Bisley, for members who have not previouely shot, and who send 
in their names to the Musketry Officer not later than Friday 
morning, 6:h inst. Members will report themselves to Sergt. 
Cotter, at No. 9 Barrier, Waterloo Station, 12 45 p. w. 

Acton Range.—There will be shooting as usual on Tuesday and 


Thursday. at 2 30 p.m. 


A. G. JOINER, Captain and Adjutant. 


Board of Trade Inquiries. — The Board of Trade 
Commercial Intelligence Branch has issued its list, NO. 32, for the 
week ended July 3lst, giving particulars of further inquiries 
received for names of makers of specified articles. Under "E lec- 
trical Apparatus aud Accessories,” inquiries were received for 
electric cables, and felt tape for insulated wire covering. 
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X-Ray Gift to France.—The most up-to-date travel- 
ling X ray motor ambulance that has ever been constructed is 
about to be sent from London to the Front. It cost over £1,000, 
eubsoribed by the public to the fund organised by the London 
Committee of the Scottish Women's Hospitals (N. U. W. S. S.), and 
will be attached to the field hospital at Royaumont. 


es 


i OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—An error occurred in the 
paragraph which appeared in our last issue respecting Mr. L. 
MARSHALL JOCKEL, Mr. Jockel has resigned his appointment as 
engineer-in-charge of the York Corporation electricity and tram- 
ways department to take up the position of assistant engineer to 
the Government of Malta electric lighting department at Valetta. 
During his period of service with the York Corporation he also 
held the post of Lecturer on Electrical Engineering at the N. E. 
Railway Institute Evening Classes, which classes are arranged for 
students from the city as well as from the railway company. 

Me. ARCHIBALD J. HOWARD, borough electrical engineer of 
Taunton, was married on July 28th at the Albemarle Baptist 
Chapel, Taunton, to Miss Fiorence U. Taylor. On the previous 
day the staff and employés of the electricity department presented 
Mr. Howard with a olock, Mr. R. J. Yendall, works’ foreman, 
acting as spokesman on their behalf. 

Mr. F. A. NICHOLLS, of the Islington electricity department, 
has been appointed chief assistant engineer in the electricity 
department of the Leek Urban District Council. 

Ms. Tom Hupson, eldest son of Mr. C. W. Hudson, of Bradford, 
has been granted a commission as Sub-Lieut. in the Royal Navy. 
Lieut. Hudson has been employed at the Lancaster electricity 
works, and also at Davonport on Government work. 

Ms. H. A. RATCLIFFE, head of the testing department of the 
Manchester electricity works, has been co-opted a member of the 
Manchester Air Pollution Advisory Board, which was formed some 
time ago by the Manchester City Council. 

Me. R. H. Fox has been appointed chief electrical engineer at 
Moseelburgh (Scotland), at a salary of £215 per year. 

The marriage took place at All Saints Church, Frindebury, 
Rochester, on July 22nd, of Mn. J. A. SMITH, of the Kent Electric 
Power Co, and Miss Winifred Edith Whyte, eldest daughter of 
Mr. Andrew Whyte, of Frindsbury. 

By 9 votes to 4 the Redditch U.D.C. has adopted a report of 
the Electricity Supply Committee recommending that the appli- 
cation of MR. R. MaYNE for an increase of £100 per annum in 
hie salary be refused. 

On July 17th Mn. W. CoLES, charge engineer at the Luton 
Corporation electricity works, was married to Miss R. Bowles, of 
Cambridge. Mr. Coles’s colleagues at the works presented him 
with a dinner service. 


Tramway Officials.—The Manchester Tramways Com- 
mittee has acceded, on certain conditions, to an application of Mr. 
MATTINSON, chief civil engineer, for permission to be allowed to 
apply for a commission in the Royal Engineers. 

Mr. A. J. BOUSFIELD, assistaut manager of the Isle of Thanet 
Tramway Co., has secured a similar appointment with the Chatham 
and District Light Railway Co. 


General.—A_ distinguished conduct medal has been 
awarded to Private A. Hotz, of the lst East Surrey Regiment, for 
conspicuous gallantry on Hill 60, when he placed himself in 


front of a communication trench occupied by the enemy, and, on 


the enemy advancing, attacked them with hand grenades and dis- 
persed them. Before the war Mr. Hotz was employed in the con- 
struction department of the British Thomson-Houston Oo., Ltd., 
and the members of the B.T.H. staff are naturally very much 
pleased with the winning of this reward for gallantry by one of 
their number. 

On the eve of departure for Australia, Mr. W. A. HoLMAns, 
a member of the staff of the Edison & Swan United Electric 
Light Co., Ltd., Ponder’s Ead, Middlesex, for over 16 years, was 
presented by the staff with a diamond ring, a cabin trunk and a 
pocket-book. Mr. Holmans is to be stationed in the Ediswan 
showroom, at Melbourne. 

The vacancy caused by the death of MR. JAMES WALMSLEY, 
who had charge of the electric plant at the Blackpool Tower, 
Grand and Palace, has been filled by the appointment, out of 240 
applicants, of MR. WM. QUAYLE, assistant superintendent engineer 
to the British-American Tobacco Co., Liverpool. 

We have received a copy of the first number of the Staff War 
Bulletin, issued by the County of London Electric Supply Co., Ltd. 
It has been published for private circulation, and while it is of 
great interest as showing what members of the staff are now 
doing in connection with the war, it will also be of permanent value 
as a record of the part played by the employés of the County 
and Associated Companies in the great national struggle. A full 
Roll of Honour is followed with notes regardipg. and photographs 
of, those of the number who have been killed in action; also a list 
of wounded; and extracts from letters from men at the Front. 


Among a number of general notes, we read that Mr. J. B. 
Braithwaite, the chairman of the company, has two sons on active 
service in the Dardanelles; Captain A. E. Sanderson, son of one of 
the directors (Mr. A. H Sanderson), is aleo at the Front. One son 
of Mr. C. P. Sparks, the engineer-in-chief, has been awarded the 
military oross, and has been twice mentioned in dispatches, and 
two other sons of the new I.E.E. President, are also on servine as 
lieutenants. 168 members of the County and Associated staffs are 
serving as special constables. 

On July 28th, at Holy Trinity Church. Kingsway, W. C., a 
marriage took place between MR. Freperick E. CHILTON, 
London manager for Messrs. Royce, Ltd., of Manchester. and Miss 
Winifred Elsie Eleanor Gordon, daughter of the Rev. S. C. Gordon, 
M.A., B.D., of Bromley, Kent. 

Mg. A. D. BERGTHEIL, electrical engineer, a natural-born 
British subject, has, by a deed poll, renounced the surname of 
Bergtheil and assumed the name of Berkeley in place thereof. 


Roll of Honour.—Private HENRY HERBERT DAVEN- 
PORT, who was with the British Thomson-Houston Oo, Ltd., of 
Rugby, has been killed in action in France, He was shot through 
the head by a sniper. 

Private Lu. L. Jones, of the Plymouth Battalion Royal Naval 
Division, who has been killed in action in the Dardanelles, was on 
the staff at the tramway depét at Johnstown. He joined the 
Royal Marinee last October. 

Private ALEXANDER HANLEY, of Manchester, who is officially 
reported missing since June 28th, was serving with the 1/4 


- Royal Scots at the Dardanelles, and prior to the war was an 


apprentice with the British Westinghouse Electric and Manufac- 
turing Co., Ltd., at Trafford Park. 


Obituary.— MR. RohkRT HammMonp.—We deeply regret 
to learn, as we go to press, that Mr. Robert Hammond passed away 
on Thursday morning, at the age of 65 years. Mr. Hammond had 
been unwell for several weeks past, and had been unable to attend 
at his office, We shall refer to the deceased gentleman's career 
next week. 

The Sydney Daily Telegraph records the death, which occurred 
at Rylstone early in June, at the age of seventy-eight years, 
of Mr. AUDLEY Coork, who is described as the father of 
Australia's Pacific cable service.” His last work in this con- 
nection was the laying of the cable between Queensland and New 
Caledonia. For successfully carrying out this undertaking Mr. 
Coote was to have received the French Legion of Honour, but he 
died before the formalities preliminary to the acceptance of this 
honour by a uon-Frenchman had been completed.” He was a life- 
long friend of, and co-worker with, the late Sir Henniker Heaton. 

We regret to note from the Times Deaths" column that Mn. 
JOHN O. GILL, Assoc. M. Inst. C. E., chief engineer to the city of 
Peterborough, has passed away at the age of 63 years, In his 
capacity as city engineer he was also responsible for the electricity 
supply system. 

The death occurred on July 27th of Mn. Jas, SMITH, head of 
the firm of Jas. Smith & Sons, Ltd., electricians, &., Carmichael 
Road, South Norwood. Deceased, who was in his 87th year, served 
on the Croydon Town Council for 17 years. 

The death ocourred suddenly on July 26th, from heart disease 
following neuritis, of Mz. FREDK. JOHN GALE, who was for many 
years associated with Brooking & Co., electrical engineers, of 
Queen Street, Exeter. 


Will,—According to the Times, the late Major FLooD 
PAGE left £5,671. 


NEW COMPANIES REGISTERED. 


Ramsden Green, Ltd. (141,122).—This company was 
registered on July 27th, with a capital of £2,000 in £1 shares, to take over 
from F. J. Green the business of an electrical and mechanical engineer carried 
on by him at 10, Wagner Street, Old Kent Road, S.E., as the Crathorne and 
Green Manufacturing Co. The subscribers (with one share cach) are: F. J. 
Green, 10, Wagner Street, Old Kent Road, S.E., engineer; B. E. Green, 154, 
Bevlah Hill, Norwood, S. E., private secretary. Private company. The 
number ot directors is not to be less than two or more than five; the first 
are F. J. Green (permanent) and B. E. Green. Remuneration of E. J. 
as A per annum. Registered office: 10, Wagner Street, Old Kent 

oad, S. E. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Accumulator Co., Ltd. 125,172) .—Capital, 
£:13.900 in 4,000 A and 8.000 B shares of each, and $8,000 defd. 
of ls. each. Return dated December 31st, 1914 (filed March 24th, 1915). 

” and 38,000 defd shares taken up; 18s. per share called up on 
4.000 A: £3,200 paid, leaving £400 in arrears; £1,900 considered as paid 
on 38,000 defd. shares. Mortgages and charges: Nil. 


Greenwood and Batley, Ltd. (27,098).—Capital, £400,000 
in 14,000 pref. and 26,000 ord. shares of £10 each. Return dated July 18th, 
1915. 11. pref. and 18,052 ord. shares taken up (of which 13 ord. shares 
have been forfeited); £10 pa share called up on 6,934 pref. and 12,134 ord., 
C per share on 1,466 pref.. and £5 per share on 1.252 ord. : £201,312 paid. 
leaving 26 in arrears; £73,320 considered as paid on 7,332 shares (2,666 
pref. and 4,666 ord.). Mortgages and charges: £100,000. 
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Electric Supply Co. of Western Australia, Ltd. (56,551). 
—Capital, £100, in £1 shares. Return dated June 28rd, 1915. 75,007 
shares taken up; £46,607 paid; £28,400 considered as paid. Mortgages and 
charges: Nil. 

Guildford Electricity Supply Co., Ltd. (36,725).—Capital, 


55,000 in 25,000 pref. shares of 41 each, and 6,000 ord. shares of £5 each. 
eturn dated April 14th, 1915. 18.856 pref. and 3,059 ord. shares taken up; 


634, 153 paid, including £2 on two ord. shares forfeited. Mortgages and . 


charges: £525,000 Ist and £15,000 2nd mortgage debs. 


Hastings and District Electric Tramways Co., Ltd. 
(82,521).—Capital, £372,948 10s. in 130,000 pref. shares of £1 each and 
485,885 ord. shares of 10s. each. 0 91 £500,000 in 50,000 pref. and 
50,000 ord. shares of £5 each. Reduced, 1911.) Return dated March 23rd, 
1915. 80.000 pref. and 268,235 ord. shares taken up; £80,000 paid on the 
pref.; £134,117 10s. considered as paid on the ord. Mortgages: and charges: 

000. 


£0, 


— — — —— 


CITY NOTES. 


County of Dorset Electric Supply Co., Ltd. 


AT the meeting held on July 14th, at Moorgate Court, E.C., 
the directors submitted their report for 1914. They showed 
that the capital expended and invested in the associated com- 
panies amounted to £30,044. The revenue receipts, exclusive 
of the Lyme Regis dividend, amounted to £1,062, against 
£46 for 1913. The gross profit (including the dividend for the 
Lyme Regis Co.) amounted to £340. Against this were placed 
interest on temporary loans £500, leaving a deficit on the 


year's operations of £160, against a deficit of £654 in 1913. 


The subsidiary companies, viz., the Lyme Regis E.L. & P. Co., Ltd., the 
Blandford Forum and District E.S. Co., Ltd., and the Swanage E.S. Co., 
Ltd., have each shown satisfactory progress. The Lyme Regis Co. shows a 
substantial profit o the vear’s working, and a dividend of 10 per cent. has 
been declared. The Blandford Co.'s supply was commenced only three weeks 

ioc to December 3lst, 1913, and the Swanage Co. has only been operating 
or about eleven months, so that these companies are only in their first year 
of working. The number of consumers in Dorchester on December 31st was 
89, in Blandford 39, in Lyme Regis 126, and in Swanage 70. The company’s’ 
progress from its inception to the present moment has been uniformly steady 
and satisfactory. 


Electric Supply Corporation, Ltd. 


THE report of the directors for the year ended December 31st, 
1914, shows that the gross earnings during the year amounted 
to £35,646, an increase of £956 upon the corresponding figures 
of the previous year. The sum taken into net revenue account 
amounted to £17,883, as against £15,655 for 1913. After 
paying interest upon debenture stock and the actual cost of 
the year’s repairs and renewals, there remained with the 
balance brought forward from the previous year a surplus of 
£9,844, which the directors proposed to deal with as follows :— 
To place the sum of £273 to the renewals account, making 
this fond £10,000; to place £3,000 to a reserve fund; to dis- 
tribute dividend to the shareholders at the rate of 24 per 
cent. per annum for the year 1914, less income tax, and to 
carry forward the balance of £1,847. The following table 
shows the progress made by the company :— 


Equiv. 32-watt Profit, including 
Year. lamps connected. Units sold. Gross earnings. investments. 
1912 86.207 3,730,780 ...... 32,3877 13,449 
1 201.2688 3,975,091 ...... 34,690 ...... 15,655 
19111414441·ͥ: 214.715. 4.258,98 1 35.64 17, 883 


The Hendon Electric Supply Co., Ltd., distributed a divi- 
dend of 13 per cent. for 1914, and the Dumbarton Burgh and 
County Tramways Co., Ltd., a dividend of 14 per cent. upon 
its ordinary shares. The total amount received has been 


brought into these accounts. 
Lamps connected. 
(Equivalent in 32-watt lamps.) 
1913. 


Increase, 
Chel msford a bos i 928 ne „„ N 2,166 
(Decrease.) 
edburgh 8 3.880 
elrose ‘so e 5.138 , 
Dalkeith 855 8,255 seseo 758 
Dollar tes 3,214 . 102 
Tot nes aes © 6,175 oe 551 
Exmouth 5 . 17.9955 1.632 
Se. Andrews 25,481 1.371 
Hitchin „ 11,217 a. 1,212 
Dumbarton . 65.360 7,804 
Falmouth Les a see in sii . 17,300) 1,773 
Net increase during 1914, 13,449. 
Hendon Sos ani see sis ves . 97.66 17,803 
Dawlish P e.e : eco eee eee s... 2 2,850 ETET) 855 
North Berwick... 908 wes 992 wk si 681 907 


These figures take no account of the supply to the Dumbarton Burgh 
and County Tramways, which used 626,709 units in 1914. 


Mr. J. G. B. Stone (chairman) presided at Salisbury House, 
on July 29th, over the thirteenth annual meeting of the com- 
pany. ‘The CHAIRMAN, in proposing the adoption of the 
report, expressed regret that the accounts were not in the 
shareholders’ hands at an earlier date, owing to delay caused 
by the depletion of the head-office staff, many of whom had 
joined His Majesty's Forces. They would note the satis- 
factory wth in the number of lamp connections; in the 
case of elmsford they had to record a lower figure than last 
year, due to the withdrawal of a large customer whom they 
had supplied at an exceptionally low rate for a number of 
years. 80 the reduction in lamp connections was not accom- 
panied by a corresponding loss in profits. The Hendon Co., 
in which they were largely interested, was progressing most 
favourably, as evidenced by the handsome dividend they 


— 


received on their shareholding. The Dumbarton tramway 
paid the same small dividend, but they hoped would ulti- 
nately yield a better return. In connection with Dum- 
barton, last year he told thein they had arranged for a bulk 
supply for the town, but as the war caused considerable delay 
in the delivery of the necessary plant, it was only during the 
current year that the supply had become of beneficial use 
to them. As regarded the sale of current, he did not think 
they had been adversely affected by the war, as they had had 
an increased demand for power supply, more particularly in 
Dumbarton, which was an active centre for shipbuilding. In 
other places, dependent on visitors for their prosperity, the 
ordinary business had been replaced to a large extent by 
increased trade brought by the billeting of troops. As to the 
other side of the account, namely, the production of electricity, 
the actual cost during the year under review had not been 
very materially affected, though they would have to face 
higher prices for labour and coal in future. A very large 
number of their staff were serving with the Forces, and they 
had at present only 54 per cent. of the men who were in 
their employment at the outbreak of the war. They recom- 
mended bringing the renewals account up to a sum of £10,000, 
and proposed to continue paying for repairs and renewals out 
of the yearly revenue, unless they had to meet some abnormal 
expenditure. There was a considerable increase in their bill 
for repairs, due to renewal of their batteries. Most of their 
works had now been in operation for about ten-years, and a 
battery did well if it lasted for that period. It wae parti- 
cularly to meet battery repairs that this fund was built up, 
and it was gratifying to feel that pee carry out such 
work without trenching upon it. ey now proposed to 
inaugurate a general reserve fund, setting aside £3,000 for 
that purpose. Apart from general depreciation charges, they 
had to bear in mind that item on the balance sheet represent- 
ing the cost of issuing shares and debentures, and the share- 
holders would no doubt agree that it would be wise to make 
some provision of this nature. With regard to the dividend, 
the board did not think it politic to pay more than 23 per 
cent. The small additional payment under the present condi- 
tions was encouraging and marked the general improvement 
in face of the difficult conditions which had prevailed. 
The report was adopted without discussion. 


Bombay Electric Supply & Tramways Co., Ltd. 


THE ‘tenth ordinary general meeting was held on Thursday 
last week at Electrical Federation Offices, Kingsway, under 
the presidency of Sir C. OLLIVANTr, K. C. I. E. 

In proposing the adoption of the report (see p. 62), the 
CHAIRMAN said it was gratifying to note that the net revenue 
had continued to expand, notwithstanding many adverse fac- 
tors. The gross receipts amounted to £302,569, an increase 
of £26,100, and the net receipts to £157,582, an increase of 
£12,010, or of 8.25 per cent., as compared with the previous 
year. The adverse effect of the war upon the traffic had been 
mainly due to the heavy falling off in both the export and 
import trade of the port of Bombay, and to the measure of 
impoverishment resulting from the trade shrinkage. For the 
first seven month@of the year, prior to the outbreak of the 
war, they carried 24,192,216 passengers, as compared with 
23,092,082 during the corresponding months of 1913. But for 
the second five months they only carried 16,257,418 passengers, 
as compared with 17,599,940 the year before. Owing to the 
increase in receipts during the first half of the vear, the 
aggregate gross earnings for the twelve months showed a 
falling-off of only £788. The decrease in net earnings of 
£4,961 was, consequently, mainly attributable to the fact 
that the traffic expenses for 1914 exceeded those of 1913 by 
£4,173. This was due to the increased expenditure necessi- 
tated by the increased running during the earlier months of 
the year, and to the fact that the decrease in the later months 
under this heading was offset by the rise in the cost of 
materials and heavier expenditure on the maintenance of 
rolling stock and track. They would be glad to note that 
there had been a recovery in the scale of the traffic receipts 
since the commencement of the cnrrent vear, and this, so far, 
continued to progress. The progress of the electric supply 
branch of the undertaking had been very satisfactory, the 
net earnings showing the handsome advance of £17,700 as 
compared with those of the preceding year. They were fortu- 
nate in securing temporary supply for power purposes to two 
of the Bombay mills during the last six months of 1914; those 
mills were under contract to purchase electric energy from the 
Tata Hydro-Electric Co., so soon as that company was able 
to supply them, and it was in a position to do this early in 
February, when these two customers passed to the Hydro Co. 
As that company had now commenced supply at Bombay, it 
was perhaps desirable that he should remind them that 
under the terms of its licence it was restricted to supplying 
factories and railways whose annual consumption was not 
less than 500,000 units. The fields of operation of the two 
companies were, therefore, to that extent demarcated. In 
view of the loss of the temporary mill load, they could not 
look for the same increase in revenue from the supply branch 
this year as that recorded last year. But he was glad to be 
able to inform them that for the five months of the current 
year, for which returns had reached them, there had been a 
considerable increase in the number of units sold as com- 
pared with last ycar. All the extensions of the mains laid 
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last year were yielding good results. 
balance sheet, during the year the capital expenditure aggre- 
gated £46,461. Of this amount, £06,195 was expenditure in 
the supply branch, and £10,266 in the traction branch. The 
provision for depreciation was increased this year to £27,000, 
us compared with £23,500 last year. They had now at credit 
of that fund £113,400. The sinking fund for capital redemp- 
tion had been increased from 441.686 to £57,198. They had 
found it advisable to postpone for the present some extensions 
of the tramway lines which they bad in contemplation. The 
very heavy rise in the cost of materials and the adverse 
influences checking the normal growth of the traffic had 
dictated this postponement. But, on the other hand, they 
were steadily pursuing the policy of extending their supply 
mains into any districts of the citv not yet served by their 
distributors, where it was demonstrated as the result of 
careful canvassing that the returns in sight justified the 
expenditure. The progressive realisation by all classes of the 
Bombay public of the conveniences and economy of electric 
lighting, and the hygienic benefits of electric fans, had resulted 
in @ growth in the demand for both which rendered possible 
many extensions which could not have been justified a year 
or two ago. 

Mr. F. C. RIuINGTON seconded the motion, which was car- 
ried unanimously. 


With regard to the 


Yorkshire Electric Power (o. 


THR report of the directors for the half-year ending June 
goth, 1915, states that there has been an increase in the 
revenue from the sale of electrical energy, but owing to addi- 
tional costs occasioned by the war, the net profit after pay- 
ment of mortgage and other interest shows a small decrease 
on that for the corresponding half-year of 1914. Both wages 
and materials have become more costly during the war, and 
the conditions of the coal market have been especially difficult. 
11 0 net profits for the three half-yearly periods ending June 
th are :— 


1915. 1914. 1913. 
£9,873 8s. 9d. £10,414 5s. Od. 46,971 188. 9d. 


Under the powers conferred upon them by the Yorkshire 
Electric Power Act, 1914, the directors have declared a divi- 
dend for the ball-year on the amount paid up on the six per 
cent. cumulative preference shares, which will absorb £3,051 
38. 3d., and they are of the opinion that under the circum- 
stances the consideration of a dividend on the ordinary shares 
should be deferred until the end of the year. The advantages 
Which have repeatedly been claimed for a public supply of 
electricity have been emphasised by the present conditions. 
Old consumers have increased their demands upon the com- 
pany, and many important new consumers are being supplied. 
Power users whose premises are connected to the company’s 
mains find that with a minimum of expenditure and without 
delay they are able to mect the unprecedented requirements 
for war and other purposes. During the half-year applica- 
tions for £10,995 of the six per cent. cumulative preference 
shares have been received, and the balance unissued has now 
been reduced to £2,545. Owing to over® one-fifth of the 
company's employés having enlisted and to the growth of 
the 9 more work has fallen upon a depleted staff. The 
directors have pleasure in drawing attention to the cheerful 


spirit with which these extra responsibilities have been under- 
taken. 


Russian Electrical Companies, 


THR electrical concerns in Russia possessing a good organisa- 
tion, both for buying raw materials and selling their products, 
as Well as having abundant working capital, were never more 
prosperous than they have been of late. This can be scen 
from the following figures from the published reports for the 
working year 1914 :— 
Profits in roubles. 
1912. 1913. 1914. 

. 1.30.0600 1.750.000 2,070,000 
. 970.000 1.00.0000 3.340.000 
6400/0 59.99 
210.00 250.00 350.000 

— 1.300, 0% 1,150,000 

Amongst these concerns the United Cables Co. is partien- 
larly distinguished by its net profit, namely, 55.6 per cent. 
on its nominal capital, or more than double that of 1913. 

How, asks a Petrograd journal, has such an unprecedented 
Increase taken place in such an abnormal year, when other 
branches of industry were in more or less difficulty? This 
question is answered by the report of the company itself, 
which shows that at the beginning of the war, the company 
had in stock reserves of metals and other necessary goods for 
production, which had -been bought in the first half of the 
vear at low prices, whilst the finished products were sold in 
the second half cf the vear, when prices steadily rose. 

‘The satisfictory position of the company is explained, also, 
in part by its participation with three other concerns in the 
consumers’ syndicate, called the “ Abnehmer-Svndikat.” This 
is a union of consumers of capper which, on its part, is 
bonnd by agreements with the Russian syndicate of copper 
smelters, ealled the “ Myed.” Under such conditions it can 
be understood how the company in the last three years made 


General Electricity Co. 
United Cables Co. . 
Siemens & Halske Zips 
Duflon Constanovitch & Co. 
Siemens-Schuckert 


810.000 


a net profit of 6,000, 000 roubles, or the equal of its nominal 
capital. Further, the increase in the profits of this company, 
as well as of others closely associated with it—the General 
Electricity Co., and Siemens & Halske—is explained by the 
large orders given for war service. A considerable por- 
tion of the protits of all these companies has been put to the 
amortisation of the cost of buildings, ete., notwithstanding the 
fact that most of them, as shown below, have paid higher 
dividends than in 1913. 


Dividends per cent. 

1912. 1913. 1914. 
General Electricity Co. 9 9.4 10 
United Cables Co. ... 8 10 15 
Siemens & Halske .. 6 5 6 
Siemens-Schuckert ... — 6 5 


Duflon Constantinovitch & (Oo). —. 12 121 10 
In the first four companies named, down to the period of the 
war Gerinan capital was chiefly interested; but the last-named 
is French. The house of Siemens-Schuckert is an exception: 
its dividend was less compared with that of 1913. The decline 
in the profit of this large concern which, two years ago, with 
the co-operation of important German electro-technical groups, 
was formed from the Russian Schuckert Co., 1s explained by the 
fact that it was largely dependent on its foreign contractors, 
both financially and industrially. Some idea of this depend- 
ence may be found in the report of the said company. It 
savs that the result for 1914 is less satisfactory than that of 
the preceding year, because of the impossibility of executing 
certain portions of the contracts from the company s works, 
through the stoppage of the importation of special machines 
then being made abroad, and the impossibility of constructing 
machines in the factory of the company in time, in view of 
the complete stoppage of delivery of raw materials and half 
roducts. 
3 The report of the General Electricity Co. also specifies the 
lack of raw material as well as of fuel at the factory, and the 
impossibility of obtaining equipment, previously obtained from 
abroad, which had an unfavourable influence on the opera- 
tions of the company jn 1914. i l 
To-day, amongst electro-technical concerns, there is 
observed an effort to get rid of foreign control. Thus the 
board of Duflon Constantinovitch & Co., in its report points 
out the necessity of fresh extensions of the factory equipment 
due to the desire to experiment in some new branches of 
productive activity in the ephere of electro-mechanics to be 
installed in the workshops of the company, so as to take an 
active part in freeing Russia from that foreign control. 
At present accounts of three other large electric companies 
have also been published for 1914, and these show that the 
demand for electric current in 1914 was good. In con- 
nection therewith the net profits increased as compared with 
1913, as can be seen from the tables (in roubles) which 


sia 1912. 1913. 1914. 
Fletrie Lighting Co., 1886 5,350,000 6,040,000 6,840,000 


Petrograd Electric Construc- 
5 Co. oe sie . . 1,400,000 1,520,000 1,740,000 
Electrice Power Co. ... 500.000 1,050,000 1,400,000 


The dividends per cent. paid by these companies were as 


low :— | 
oo 1912. 1913. 1914. 
Electric Lighting Co., 1886 a ae | 11 11 
Petrograd Electric Constructions Co. . 9 10.2 10.2 
Electric Power Co. . os Sa a. — 9 9 


British Columbia Electric Railway Co., Ltd. 


OwIxG to the large decrease in the earnings of the company 
since the turn of the year, the directors are unable to recom- 
mend the payment of any further dividend on the preferred 
or deferred ordinary stocks in respect of the year to June 30th. 
In the last days of 1914, owing to the stagnation of business, 
brought about by the war, an extraordinary form of competi- 
tion suddenly arose; a large number of motor cars, most 
of them privately owned, started plying for hire in opposition 
to the company’s cars, at ordinary tram fares. In an endcavour 
to meet this competition the company has recently, as an 
experiment, reduced some of its fares. Sufficient time has 
not yet elapsed to enable a conclusive opinion to be formed 
as to the ultimate result of this step. The approximate net 
earnings of the company and its subsidiaries for the six 
months to December Sist last amounted to £190,585, a 
decrease of £61,252, or 21 per cent., as compared with the 
eerninus for the corresponding period of the previous year. 
For the six months to June 30th, 1915 (the period of motor- 
car competition), the approximate net earnings show a still 
greater decline of 152.379. or 651 per cent., as compared 
with the earnings of the corresponding period of the previous 
vear, making an approximate decrease in the net earnings for 
the vear of £213,681, equal to 44 per cent. The approximate 
net earnings fer the twelve months to June goth amount 
to £270,588. An extraordinary general meeting will be held 
on August 19th, for the purpose of passing resolutions con- 
firming two agreements which have been entered into between 
the company and two of its subsidiary companies, for the 
operation by the company of branch lines owned by the 
enbsidinry companies, and for matters incidental thereto.-- 
Financial News. 
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Kensington and Knightsbridge Electric Light- 
ing Co., Ltd. — Interim dividend of 3 per cent, on the 
ordinary shares, for the half-year ended Jane 30th, 1915. 


Vickers, Ltd. —The following interim dividends for the 
half-year to June 30th will be paid :—2} per -cent. (less income- 
tax) on the preferred 5 per cent. atock and 6 per cent. preference 
shares, and le, per share (free of income-tax) on the ordinary 
shares. 


Westminster Electric Supply Corporation, Ltd.— 
Interim dividend at the rate of 6 per cent, per annum, less income- 
tax, for the half-year to Inne 30th, payable on Sep’ember lst. __ 


Metropolitan Electric Supply (o., Ltd, —Dividend 
on the ordinary shares for the half-year to June 30th at the rate 
of 2 par cent. per annum. . 


London and Suburban Traction Co., Ltd.—The 
directors annouace that no interim dividend will ba paid on the 
ordinary shares at this time. . 


City of London Electric Lighting Co., Ltd.—The 
directors announce an interim dividend at the rate of 6 per cent. 
per annum, less income tax, on the ordinary shares for the half- 
year. | 


City of Buenos Ayres Tramways Co. (1904), Ltd. 
—The directors have declared a dividend of 1s. 34. per share (being 
at the rate of 5 per cent. per annum), less inoome- tax, for the 
three months ended Jane 30h. 


Blackpool and Fleetwood Tramroad Co.— The 
directors have decided to pay the usual dividend, at the rate of 
4 per cent, for the half-year ended at June. 


Official Notices re Companies.—The following com- 


pinies will be atruck off the register at the expiration of three 
months, unless cause is shown to the contrary :— 


Auto-Electric Vacuum Drying Syndicate. 
Automatic Centrifugal Pump. 

Boudjah Electric Lighting Co. 

Chapman Motor Starter Syndicate. 

East Kent Electric Supply CO. 
Filaments. 

Radiographic Processes. 

Ridge Sperd Indica.or Syndicate. 

8 lico Bitumen Co. 

Simplex Life Guard and Step Co. 

Small Power Dynamo and Motor Co. 
Society for the Protection of the Motor Trade. 
Treibel! Smoke Combustion Co. 


Para Electric Railways and Lighting Co., Ltd.— 
N3 interim dividend will be paid on the ordinary shares. 


— 


— 


STOCKS AND SHARES. 


' TueSDAY EVENING. 


Principal interest in the Stock Exchange continues to 
Upon the establish- 
nent of an active market in the scrip, there was a sharp fall 
in the price, the partly-paid dropping at one time to 23 
This, however, was halved at the beginning of 
the present week, and with the recovery in the stock, other 
iosestivent markets sympathised. The newcomer monopolises 
There is probably 
Gfteen to twenty times as much doing in the War Loan as 
in any other single security outside the Consol market. This 
atate of affairs is likely to continue for a week or two, after 
«hich business will quietly slide into the normal, although, 
of eourse, there are still many issues, in investment markets 
especially, which will have to come down in price, in order 
to conform to the lowered standard of levels—or, to- put it 
iu another way, the higher rate of yield—set up by the War 


entre in the 41 per cent. War Loan. 


41 chunt. 


bust of the business that is going on. 


L/ an. 


This is a condition which will apply to various stocks and 
Those people who ask why 
y otutions are not lowered straight away, to meet the altered 
eirvunastances, may be reminded that since the issue of the 
War Lian, at the end of June, business in most markets has 


sharea in our own price lists. 


m. 


been cf meagre character, and that, 80 far, only in certain 
cases have the markets been sufficiently tested to enable the 
It might be 
dificult to sell various of the stocks set out in our lists at the 
given prices, although we would venture to say that in the 
Majority of those enumerated the market has sufficiently 


quotation of approximately accurate prices. 
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accustomed itself to the War Loan atmosphere to permit of 


accurate prices being obtained. 


The Electrical Supply list is featureless and devoid of 
alteration. Dividend declarations so far have emphasised the 
cautious note sounded here at various times as to the effect 
of the war upon the profits of the electricity-producing com- 
panies. The Westminster has reduced its interim dividend 


r 


from 10 per cent. to 6 per cent., and this reduction of 4 12 85 
cent. is the principal cut announced up to the present. ihe 
St. James’ and Pall Mall, it will be remembered, lowered its 
interim dividend to 7 per cent., which is 3 per cent. less than 
that of the corresponding period last year. The Metropolitan 
2 per cent. goes against 4 per cent., and the Charing Cross 
declares 4 per cent. against a point higher. The oy of 
London and County of London, with. 6 per cent. and d per 
cent. respectively, make no difference in their distributions 
As may be supposed, the market is somewhat dull, but, as 
we have just said, there are no quotable changes. 
The Adelaide Electric Supply Co. has convened a meeting 
of its 5 per cent. debenture stockholders for next Monday 
week (August 16th), to consider and, if ‘approved, to pass 
certain extraordinary resolutions, the adjective being literally 
as well as formally correct. The debenture proprietors are 
asked to consent to æ variation of the trust deed, on the 
ground that the deed, as at present drawn, contains a clerica 
error in the matter of the amount of ‘money to be set aside 
towards redemption of the stock by 1936. The new clause 
to be proposed provides for an accumulative sinking fund, 
the effect of which would be to redeem the stock—certainly 
not in the twenty-one years from now, as at present provided, 
but in a considerably longer period. To talk about a clerical 
error in a trust deed when that error touches so vital a spot 
as redemption of the debenture stock seems to us most sur- 
prising. This debenture has been recommended here from 
time to time as a first-class security, well covered; and one 
of its attractions lay in its being redeemable at 105 in 1936. 
To move the date on, even by ten or twenty years, on the 
excuse that the trust deed contained a clerical error, is surely 
an attempt to infringe debenture rights which should be 
stoutly resisted; and those who have ollowed the suggestion 
that they should invest money in the security may be further 
advised to oppose the present proposals in every way possible. 
The Brazilian Traction Co. has declared a dividend of 1 
per cent. on its common shares in respect of the. past quarter; 
and if it repeats the distribution three months hence,’ the 
dividend for the year will be brought up to 4 per cent. What 
will happen after this, however, is a theme for much specula- 
tion. ill the company declare quarterly dividends of 1 per 
cent.? or is the present 4 per cent. to be continued? This is 
the point disturbing the market; and the price of the shares 
has fallen to 45 comparing, it may be noticed, with 66 on 
the eve of the outbreak of war. oe ee 
has been moving within the past few 
days against holders of Brazilian securities, although of this 
factor too much need not be made, in view of the speculation 
which is going on in the Exchange just now. The Argentine 
group is quiet, and Mexican descriptions are not affected by 
the news, for what it may be worth, that the Carranzists 
have already started on a scheme of pacification, and that 
regular communication between Mexico and Vera Cruz is 
about to be restored. The British Columbia Electric Railway 
has passed the dividends on its preferred and deferred stocks. 
Prices, naturally, are dullish. Nominally, the two issues 
sane at 45 and 35 respectively. The preference 18 
to 70. 
Telegraphs, on the whole, are weak and depressed. Little 
or no support has been forthcoming to counteract the fall of 
the past month. Prices continue to crumble, and this partially 
from the considerations outlined in our opening paragraphs. 
The American group has derived no benefit from the wild 
speculation in all kinds of United States industrials that is 
taking place in New York. Some of the Canadian stocks and 
shares are better because of it, and American Marconis fur- 
nished one of the surprises of the week with a jump from 14s. 
to 208. 6d. in a single day. Of this rise about a florin was 
subsequently lost. Canadian Marconis moved up in sym- 
pathy to 5s. 9d., and the parent shares benefited from the 
spurt in their progeny. Marconi ordinary rose temporarily 
to 2, and, being now ex-dividend, the net rise at 38s. 9d. 
amounts to 4s. 6d. per share; while the preference have 
hardened to 1 13/16, and even Spanish Marconis, from being 
scarcely saleable at 2s. 6d., soared to 6s. New York Tele- 
phones rose to 97, but subsequently lost the advance of 4 
point which this represented. The Eastern and Western 
groups are both dull, the deceased accounts not having yet 
been fully absorbed. an , need 
Home Railway stocks are steady, a fall of a point in Metro- 
politans being counterac i 


The Rio exchange 


by a similar improvement. in 
Districts, While Underground Electric issues maintain their 
recently-acquired firmness. | sta 
The Miscellaneous group shows little change. Manufac- 
turing shares are steady as a whole, but Telegraph Construc- 
tions fell a point to 31, and preferences are generally disposed 
to ease off. In the rubber market there is not much going on, 
with a consequent quietude in prices. The armament divi- 
sion is a little erratic. It may be mentioned, incidentally, 
that at one of the munitions-making companies which has a 
factory not a hundred miles froin the City, a gang of Stock 
Exchange men find more strenuous employment than h 
been their lot for many years past in the House. a 
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SHARE LIST OF ELECTRICAL COMPANIES. | 


Hos ELEOTRIOITY COMPANIES. 


Price i 
Dividend, Aug. 3, Rise or tall Yield 
1914. 1916. this week, p- o. 
£6 


Brompton Ordinary ee 0 0 se 10 8 — 5 0 
do. 7 per cent. Prell. 17 72 — 410 4 
Charing Oross Ordinary „ „ 6 4 — 5 0 
0. 0 a e Pref. ee H: 4 = 6 12 6 
do. do. City Pref. das” ee 8% — 616 2 
0. b. oe ee ee ee 4 80 — 6 0 0 
Chelsea ee ee ee ee ee 6 44 * 6 11 1 
do. eee ee ee eo 43 88 * 4 17 1 
City of London oe ae ee ee 9 18 -2 6 18 
do. do. 6 cent. Pref. ee 6 11 6 9 
do. do. 6 b. oe eo oe 6 100 on 5 0 
do. do. 44 Deb. ee oe 43 85 — 6 6 
County of London os oe .. 1 10 — 6 18 
do. o. s per cent. Pref... 6 10 — 6 14 
do. do. ist Deb. eo ee 4 90 -m 6 0 
do. do. and Deb. eo ee 85 _— 6 6 
Kensington Ordinary .. -- «+ 9 — 6 18 
London Blectrio eo ee ee ee 4 1 — 8 8 
do. E do. 6 er cent, Pref. se 6 4 oo 6 6 
do. do. eb. ee ee ee 4 80 5 0 
ö ee ee P i. oo 4 8 = ; a6 
0. er cent. Pret. oe o 
do. Be le oe ee ee a m 5 0 
do. Deb. ee eo ee 70 m 5 0 
St. James’ and Pall Mall oe . 10 7 — 1 0 
do. do, do. 7 per cent. Pref., 7 6} = 6 12 
do. do. do. 83 b. ee oo 88 70 3 6 0 
Bouth London eo oe oe rx) 6 8 — 6 18 
Westminster Ordinary ee ee ee 9 7 — 6 8 
0. 0 ee ee eo 44 4§ — 4 17 
TELEGRAPHS AND TSLEPHORSS, 
Angio-Am. Tel, Pref, oe ve ee 6 —1 6 8 
do. Def. ee es ee 13 a1 = 4 7 2 1 
Onile Tel bone ee ee oe ee 8 at = 6 18 
Ouba Sub. rd. ee se ee ee — 8 1 
0. e ee ee ee ee 10 15 — 6 18 
Bastern Extension ee se ee 7 11 aa $ 7 5 
e 4 Deb. ee ee 4 78 xd — 5 2 
Bastern Tele Ord. ee ee ee ee 7 120 —1 6 18 
0 8a ef. oe oe oe 85 70 — 5 0 
do. 4 Deb. oe se ee 0 -m 5 0 
Globe Tel. and T. Ord. ee es ee 6 93 —_ 1 7 4 
O. Pref. ee ee oe 6 10 = 6 0 
Gt. Northern Tel. eo ee ee 22 88 * 6 18 
Indo - Duropean oe ee 0 0 ee 65/- tO 6 10 
Marconi es ee ee . 10 115 xd + 76 5 8 
New York Tel, 4. 0 oe oo ee cand 4 18 
Oriental Telephone Ord. se . 10 14 — 5 6 
do. Pref, ee ee 6 18 -m 6 6 
Tel. t Deb. oe 0 ee os 4 20 -8 6 0 0 
United 0 Plate Tel. ee ee ee 8 63 m 7 19 10 
do. Pref, ee ee 6 4 — 5 3 7 
Wen ETa sni 05 rT oo > 11 — i 5 0 9 
ostern 8 egra ee ee ee a ES 0 
do. 4 Deb. ee oe 4 Bl * 4 16 6 
Aomun Rau. 
Central London, Ord. Assented. 4 14 +1 68 1 
Metropolitan si we oe. we ce 234 —4 5 6 5 
do. District es LEJ es Ni 14 + 1 Nil 
W Electrio Ordinary .. Nil 12 +3 Nil 
a do. 8 A ne se ee Nil 6/- R Nil 
do. do. Income ee 6 16 = *9 8 0 
Fonnien Teams, &0. 
Anglo-Arg. Trams, First Pref. 605 E 4 = 617 6 
do. and Pref. oe ee 83 bas 7 17 2 
do. 4 Deb. ee oe 4 15 — 6 6 8 
do. Deb, eo ee 4% 15 — 6 0 0 
do. 6 b. ee ee 6 15 = 6 18 4 
Brasil Tractions .. 3 sie „ 4 tot ~ N 8 17 10 
Bombay Electric Pref. eo ee ee 6 1 a 6 16 10 
0. 4% b. ee ee t 90 — 5 0 0 
Mexico Trams ee oe ee ee Ni 83 haz Nil 
do. 6 percent. Bonds .. — 60 — Nil 
do. 6 percent. Bonds .. — 80 — Nil 
do. Pref. eo ee ee Nil 80 — Nil 
do. lst Bonds eo ee = 46 = — 
Adelaide Bup. 6 sae cent. Pref. - 6 5 — 6 0 0 
do. 6 b. ee oe ee 99 — 6 1 0 
Maworacrunme COMPANIES, 
Babcock & Wilcox ee ee ee 14 * 6 4 6 
da. Pref. ee ee 6 s 6 9 9 
British Insulated Ord. eo ee ee 16 11 — 6 18 4 
do. „ ee ee eo 6 6 — 6 0 0 
do. 4 De ee ae ee ee 4 10 — 6 11 4 
do. 6 p. lien ee ee ee 6 100 SES 6 0 0 
Callenders eo ee es 0 16 11 — 6 16 4 
0. f. ee oe ee ees 6 4} = $ 6 6 8 
do. Deb. oe ee ce 44 90 — 4 14 1 
Castner- Kellner. 18 a: — 412 6 
Edison & Bwan, £8 pd. oe ee ee Nil 11/ -R Nil 
do. do. fully paid es . Nil 1 — Nil 
do. 0 Ded. ee ee ee 4 60 = 6 18 4 
do. do. 6 % Deb. ee ee 5 80 — 8 6 8 
Electric Construction .. .- 6 11,6 — 10 8 8 
do. do. Pref, .. a A 1 — 10 0 
Gen. Eleo. Pref, ee oe ee ee 6 97 = 6 8 1 
Henley ee ee ee oe se 20 14 — *8 8 8 
0 Pref, e ee ee ee 4 42 ZR 4 14 9 
do. Deb. ee ee eo oe 95 — 4 14 * 
India - Rub r ee ee ee ee 6 82 — 6 14 8 
Telegraph Oon. ee ee 0 0 ee 20 81 —1 7 15 0 


* Allowance made for dividends being paid free of inoome-tax. 
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' Charing Cross, West End and City Electricity 
Supply Co., Ltd.— Ioterim dividend on the ordinary shares of 
the West End undertakings for the half-year ended June 30th, 
1915, at the rate of 4 per cent. per annum. Warrants will be 
posted on August 14th. 
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MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other ciroumstances. 


Wednesday, August 4th. 


ts 
CHEMICALS, 40 5 
———— — — 
E Acid, hlorte ob ee per owt, ee 
E «a ee ee ee ee 7 oe 


E n Oxalic ee ee ee per Ib. 
E n Bulphurio ee eo ee per owt, 


7 Ammonia, Muriate (large crystal) per ton 
— powder oo e b oo 
Bisul o of Carbon ee 


a 

a 

a Borax ee 

a Sulphate ee ee ee 
a 

a 

a 

@ 


a Po ' to, in casks an 
2 Potash, Caustic (88/00 %) .. per ton 5 
E n lorate .. ee . der lb. 90 
a » Perchlorate ý 8 
a um, Cyanide (96/100 %) .. 10 Nom. E 
(for mining p onl 

ees edia ee ee peara ee 
2 Sul ate of Magn oe ee por ee ee 
1 Bublimed 55 ó £11 10 
a 70 Recovered oe ee m £8 ee 
a n Lump ee ee * £8 10 9 
a Boda, Caustic (white 0/73 %) ee 10 £10 2 6 ss 
a „ Oblorate .» «+ œ per lb. 


METALS, &0. 
Aluminium in ton lots. per ton ee 
Pa , in ton los | 
(1 to 14 8. W. G.) n $ 
" Sheet, in ton lots .. m oe ee 
Babbite’s metal ingote .. = 5 £50 to £221 a 
Brass (rolled metal 3° t0 12" basis) per lb, 1/13 to 1/2} 


Tubes (solid drawn) ee 1 


Saad es es eee ese o> 


» Wire, es ° ee 10 1/2 to 1/23 90 
Copper Tubes (solid drawn) .. 1/13 to 1/23 oe 
„ Bars (best sel ee per ton £102 £4 dec. 
90 Sheet ee ee ee ah £102 £4 deo. 
— Baw co on #288 27 dec 
leo oe ec 
5 man 8 A £106 27 deo. 
n 10 Rods 5 £94 £7 dec. 
10 n H.C, Wire per lb. 113d. zd. deo. 
Bbonite Rod eo ee ee * 87 0 
f 90 Bh ee oe ee w 2/6 e 
T 10 
u pero 6.. ee ee là] oe 
b India-rubber, ee ee 0 9/5 1 à. dec. 
i Iron (Cleveland warrants) .. per ton 66/- d. dec. 
Í „ Wire, galv. No. 8, P. O. qual. m £26 88 ino. 
g 6 lish ee ee os 0 £24 15 21 deo. 
. g Mercury ee per bot £18 6 es 
o Mioa (in original cases) small per lb. da. 4/6 se 
© n 10 n m " ee 


8 n n larg 
0 wiokel, sheet, wire, &0. ae ee n 


Phosphor Bronse, plain castin 2 1/1 to 1/34 è 
A 8 ú rellen Dars & rods á 1/2 to 1/84 ya 
9 4 rolled strip & sheet æ 1/84 to 1/54 À 
o Pia om ee ee ee ee per os, 185]- eo 
d Silicium Bronse Wire ., +> per lb. 1/3 ee 
Steel , in bars ee ee per ton £8J oe 
g Tin, Bnglish) ee se n 4158 £9 dec. 
a wue os. 1 to 18. . per lb. 2/8 Ša 
p White Anti-friction Metals .. ber ton £52 to £194 ae 
k Bino, Bh's (Vieille Montagne bnd.) m Nom. é 


Quotations supplied by— 
h Raward Till & Co. 


a G. Boor & Oo. 

b The British Aluminium Oo., Ltd, 

c Thos. Bolton & Sons, Ltd. 

Frederick Smith & Co. 

e F. Wiggins & Sons. a P. Ormiston & Sons. 

f India-Rubber, Gutta-Percha and o Johnson, Matthey & Oo., Ltd, 
Telegraph Works Oo., Lid. p i 

g James & Shakspeare, r W. F. Dennis & Co. 


K td. 
7 Richard Johnson & Nephew, Lid. 


.. 
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J. F. & G. Harris, Ltd. The directors report that the 
total number of shares allotted is 12,554 3 per cent. cumulative 
preference shares of 21 each, and 21,404 ordinary shares of 25. 6d. 
each, Seven of the ordinary shares have been allotted for cash 
and 178. 6d. has been received in respect of such shares. 12.554 
8 per cent. camulative preference shares and 21,397 ordinary shares 
have been allotted as fully-paid shares in accordance with the 
agreement between J. F. & G. Harris and this company, da 
June 22nd, 1915, The statutory meeting is to be held to-morrow. 


Stock Exchange Notices.— The Committee has ordered 
the undermentioned to be quoted in the Official List :— 


Caloutta Electric Supply Corp%ration, Li d.— 2, 1718 ordinary shares of £5 
each, fully paid, within Nos. 350,001 to 200, 000; and 2,014 5 per oent. camolative 
preference shares of £5 each, fully paid, within Nos. 909,001 to 210,000. 

Winnipeg Kleotric Railway Co.— urther issue of £400,000 4% per cents. per- 
petual consolidated debenture stock. 
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THE ELECTRICAL TRADE POSITION 
IN CHINA. 


By GEO. R. ARCHDEAOON, A. M. I. E. R 


Ar present China is in a state of muddle, out of which 
British, German or American influence will, in the 
near future, develop Law, Order and Commerce. 
The object of this article is to present to the British 
manufacturer, a few hints that may assist him in 
capturing the extensive trade that remains to be de- 
veloped in this great country of China. 

First and foremost, one must try to realise the 
appalling indifference of the Chinese to new ideas, 
and the intense suspicion of all forms of change in 
thought or action. Vet if the deeply-rooted Con- 
servatism of the country can be overcome, and the 
people's interest excited, there is to hand crude 
material out of which it is possible to make rapid 
progress in the most modern forms of civilization 
and culture. | 

In a recent paper on this subject, Prof. Middleton- 
Smith, of the Hong-Kong University, estimated that 


“for all practical purposes, China is entirely devoid 


of roads, and more than gg per cent. of the inhabi- 
tants are living under conditions which are the same 
as those which existed in China 2,000 years ago. 
Ninety per cent. of the inhabitants have never 
1 of a steam engine or a heat engine of any 
ind.’ l 

It is into this primitive country that the engineer 
must bring his wares, and by all the powerful aids of 
legerdemain and the usual tricks known to modern 
commerce he must so contrive to engage the atten- 


tion of the natives as to lull their suspicions and allay . 


all their fears of devils, fiends, demons and dragons. 

It is here where the British manufacturer’s “ slap- 
dash ° methods and “take it or leave it” system 
are of no avail. 
morrow,” China is the land of „next week. 
Nothing less than a devil or a demon can make John 
Chinaman hasten out of his usual bland contempla- 
tion of life and all its complexities. The British 
manufacturer may send out smart, well-groomed 
voluble representatives by the battalion, but few of 
them will return laden with orders. Talk carries no 
conviction to the Chinese mind. Past-master in the 
art of bluff himself, he is too old a bird ” to be 
caught in such a simple trap. 

It is first necessary to send out a man who has 
had previous experience in handling Chinese labour, 
one who is somewhat familiar with the Chinese and 
their peculiar temperament. 
abundance of tact and patience, with a sympathetic 
leaning towards the Chinaman, his objects and 
ideals; he must be most polite and obliging; above 
all, he must be scrupulously honest and just in all his 
transactions, but firm in whatever attitude he finally 
adopts. | 

The Chinaman always asks three times the amount 
he hopes to ultimately secure; consequently he ex- 
pects you to play the same game. After you have 
made your demands, both parties amicably settle 
down to an amusing and friendly argument, politely 
depreciating each other's criticisms, but slowly and 
surely reducing the price until you have finally ar- 
tived at your pre-determined figure. All this takes 
time, but unless you are prepared to engage in these 
friendly discussions and display no ‘haste to take 
your departure, precious little custom can the British 
manufacturer hope to obtain from this land of dirt, 
dollars and doubt. 

It frequently happens at home that, to assure the 
satisfactory working of a special piece of machinery. 
your representative must make a suitable impression 
upon the man who works that machine rather than 
the manager or director who simply buys it. The 


If Spain is the land of to- 


He must possess an 


author could some tales unfold of the unsatisfactory 
working of machinery that persistently refused to 
become efficient until the operator’s prejudice had 
been finally overcome. This item most especially 
applies to China, the great land of squeeze. The 
Chinaman loves squeeze. The author is of the 
opinion that a Chinaman would be perfectly happy 
if you were to reduce his wages, Say, 2S. per week, 
but allowed him to make 18. gd. per week in squeeze. 

Every Chinese makes squeeze —and that is 
why a representative who is strictly honest may be 


considered simple; yet he ultimately gains their 


respect and confidence, and when he has once accom- 
plished that feat the road to success is wide open. 

The Chinaman only accepts the evidence of his 

own eyesight, therefore I would suggest to British 
manufacturers that whenever there is a technical 
college or university opened in China, they should 
give it their strongest support. Let the samples of 
their work be in constant application in the various 
laboratories of those institutions, so that the rising 
generation of Chinese may be familiar with their 
products and convinced of the soundness of their 
adoption, to the exclusion of all other methods. Let 
all British manufacturers adopt the principle that 
all things of interest to China are of interest to 
us.. . 
Just to cite one small instance which, nevertheless, 
shows to what an extent the lack of interest and lack 
of information have hitherto permeated the British 
manufacturers in things concerning China. 

The author (at Hong-Kong) has personally re- 
ceived from engineering firms at home, letters 
stamped with 23d. stamps instead of 1d. stamps. He 
has also had, the same experience brought to his 
notice by other engineers domiciled out here.* 

The British Electrical and Allied Manufacturers’ 
Association and the China Association are both 
steps in the right direction. I would suggest that 
manufacturers should see that all their agents in 
China are constantly supplied with leaflets advertis- 
ing their wares written in Chinese. 

The two principal dialects are so dissimilar as to 
necessitate different translations; therefore the leaf- 
lets should be printed in Pekinese for North China, 
and Cantonese for South China. ; 

The Singer, Sewing Machine Co. have long 
realised this necessity, and not only do their leaflets 
abound, but wherever one goes a dainty Chinese 
lady may be observed on large advertisement boards 
sewing away on the inevitable Singer machine, 
whilst the accompanying letterpress matter is all ‘n 
Chinese. l 

Throughout the whole of China there are practically 
only three towns wherein the modern industries 
have been developed upon anything approaching a 
large scale. These towns are Hong-Kong, Shang 
hai, and Hankow. Hong-Kong is a British colony, 
and as such possesses all the marked features of 
British rule, namely, law, order, sanitation, and a 


general feeling of, peace, and security of life and 


property. Hong-Kong possesses two great ship- 
yards, run upon similar lines to those at home, 
equipped with all the latest machinery and appliances 
for shipbuilding and general engineering work. 
There is also a large Government shipyard equally 
well equipped: These three engineering works em- 
ploy between them about 600 Europeans and 10,000 
Chinese. In this colony we have two electrical com- 
panies and one tramway company. 

The Hong-Kong Electric. Co. operates on the 
island in the city of Victoria. Its station is a mixed 
one consisting of about 2,000 Kw. in Diesel engine 
sets, and about 700 kw. in steam plant. The Tram- 
way Co. possesses a generating station consisting of 
steam plant of 800.Kw. 

Across the water is situated Kowloon, on the 


* We are more familiar with a complaint that letters are 
insufficiently stamped.—Kps. E. 
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mainland about three-quarters of a mile from Vic- 
toria. In Kowloon one of the above-mentioned 
dockyards has its works. 

The China Light and Power Co., Ltd., operates 
the electric lighting scheme in Kowloon. Extensive 
developments are at present in hand, as this com- 
pany is changing from the 2-phase to the 3-phase 
system of supply, and is replacing a 500-Kw. suction 
gas plant by a 1,500-Kw. turbine station. 

Knitting and weaving factories abound in this dis- 
trict, also rope works, cement works, a sugar re- 
finery, and numerous small engineering works re- 
quiring a power supply of from 5 to 50 H. P. 

Some go miles from here is the famous city of 
Canton, the population of which is well over a mil- 
lion. The Canton Electric Supply Co. has a Diesel 
station of some 1,600 Kw. In this part of South 
China there are also small electricity stations at 
Fatshan and on the island of Macco. 

Striking out towards the North, we have Swatow. 
Amoy, and various small towns already equipped 
with pumping stations, mills, mines, and electricity 
supply stations. 

In North China there is the cosmopolitan city of 
Shanghai, which is a model of the development that 
can be brought about in China if British firms will 
spend more money, more time, and more energy in 
their attempt to open this great market that only 
awaits a well-directed policy for development. 

Can the British manufacturer realise that in Shang- 
hai, thousands of miles away from the beaten track 


carefully planned system of personal and banker’s. 
references, and his usual timid attitude of carefully 
dipping his big toe into the water to feel if it is too 
cold. 

Whilst he stands miserably shivering on the bank 
he will doubtless derive some pleasure (!) in watching 
the antics of his foreign and American competitors. 
who have boldly plunged in, and from their loud 
acclamations of joy seem to, be in no doubt of the 
success of their venture. 


< 


STROBOSCOPIC FREQUENCY 
MEASUREMENTS.* 


THE light emitted by an incandescent solid -varies much more 
rapidly than its temperature, and makes it possible to measure the 
frequency of an alternating current by observing stroboscopically 
the frequency of the illumination peaks in a thin, gas-immersed 
filament incandesced by the current in question. Referring to 
fig. 1, if A representa the impressed E.M.F. wave, and if, for 
eimplicity, the wire be taken to have zero temperature coefficient 
of resistance, the current wave will be undistorted and in phase 
with A, and the rate at which energy is dissipated will be 
represented by the sine-squared curve B. 

In the oase of a filament of infinitesimal thermal capacity (such 
as can be realised approximately by mounting a thin filament in a 
gas-filled bulb), the temperature of the wire at any moment is 
approximately represented by the curve B. 

The (monochromatic) candle-power curve c is mach more peaked 
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FROM A RAPIDLY-COOLED FILAMENT. 
e 


of his operations, there is a generating station of 
some 20,000 KW., fully equipped with all that is best 
in modern electrical practice? This district is also 
full of cotton mills, engineering works, mines, ship- 
building works, rope works, breweries, cement 
works, etc. 

The interior of China is beginning to waken up. 
Already there is in Yunanfu a 25,000-volt scheme with 
a transmission line of over 25 miles. Small isolated 
plants are gradually becoming dotted all over the 
country—at Nanking, Heungshan, Cheung Chow, 
Kongmoon, Hoihow, Peking, and Changsha. The 
best hotels are all equipped with electric light and 
electric lifts; and in many cases are generating their 
own power. How many British firms have their 
products installed in these various places ? 

German and American goods have held sway and 
secured most of the trade. Germany is, for the 
moment, removed from active operations. Are we 
going to step in and win, or are we going to stand 
aside and merely timidly angle with a few cheap cata- 
logues as our only bait, instead of boldly sending 
out good men with an ample supply of literature, 
plenty of samples, and having a fairly free hand with 
regard to credits, contracts, and a system of free 
trials with small machines? For a matter of about 
£700 a good man might be sent out to China on a 
twelve months’ tour. 

If the prospect before the eyes of the British 
manufacturer does not warrant the sporting risk of 
£1,000 to get a footing in the Chinese markets, let 
him by all means stick to his home trade, with his 


FIG. 2.—STROBOSCOPIC SCREEN. 


than the energy wave, and it is found that a gas-cooled filament 
will give sharp stroboscopic effects even when operated on sinu- 
soidal current. In the case of a thin filament operated in a 
vacuum, the considerably less peaked curve D of candle-power is 
secured. Gas immersion makes the heat capacity of a filament 
negligible, even though the latter is not excessively thin, and 
thus produces sharper stroboscopic effects than are obtainable from 
a vacuum lamp. 

Strobosoopic frequency measurement requires a dotted or other - 
wise marked disk and an intermittent illumination: either the 
speed of rotation of the screen or the frequency of the intermittent 
illumination must be proportional to the frequency to be measured, 
and the other factor, whichever it be, must be constant. The best 
procedure is to drive the stroboscopic disk at absolutely constant 
speed—eay by directly coupling it to a 10-pole attracted-iron 
synchronous motor operated by a vibrator making 10 contacts per 
second. Motor and vibrator windings and contacts may be con- 
pected in series across the A.C. supply, the frequency of which is to 
be determined. The motor runs in synchronism with the 
vibrator. To avoid hunting and facilitate synchronising, the 
moment of inertia of the system may be divided into two parts, 
one being that of a small fiy-wheel rigidly mounted on the arma- 
ture shaft, the other that of the drum on which the stroboscopic 
screen is mounted. The latter drum is best driven by rubber 
bands from the motor shaft or fly-wheel. This arrangement ensures 
absolute steadiness of rotation of the stroboscopic disk, and when 
the moment of inertia of the system is properly divided and the 
flexible connection properly adjusted, the motor drops into syn- 
chronism (one revolution per second) at once on being twirled by 
the fingers. 

Fig. 2 shows an improved form of stroboscopic screen contain- 
ing two series of alternating dots (as first used by Seashore). The 
soreen is mounted on the circumference of a drum, and the row 
of dots which apparently stand still, when illuminated by inter- 
mittent light in synchronism with the current examined, is readily 
identified since the rows on either side of it appear simply as 
streaks and give a marked “framing” effect. The screen illus- 
trated has 39 rows of dots; the number of dots in a row varies 


* Elec, Review and Wa, Electrician, 


Vol. 77. No. 1,967, Avausr 6, 1915.] 


THE ELECTRICAL REVIEW. 


187 


from 29 to 67, and the screen is thus suitable for indicating fre- 
quencies between 29/2 = 14'5 and 67 x 2 = 154 per second. A 
30-oycle current gives 60 illuminations per second, hence the 60-dot 
row appears stationary; 60-cycle current produces 120 illufnina- 
tion peaks per second, hence the 60-dot row again appears 
stationary, but with the dots at half their actual distance apart. 
The rows are numbered on two fixed scales—one for each series; 
the overlapping of the dots at higher frequencies does not prevent 
the detection of exact synchronism. The frequency indications 
are independent of the wave-form of the alternating current 
employed, and a simple portable reed vibrator gives sufficiently 
constant frequency of current interruption in the motor circuit for 
all ordinary purposes. 


ON AN UNBROKEN ALTERNATING 
CURRENT FOR CABLE TELEGRAPHY. 


By Lrevr.-Cotone, GEORGE O. SQUIER, Pn. D. 


(Abstract of Paper read before THE PHYSICAL SOCIETY OF LONDON, 
June 25th, 1915.) 


(Concluded from page 158.) 


THE ideal alphabet to employ in cable signalling would be one in 
which, other things being equal, each letter had the same limit 
of legibility ; because if this is not so, the speed of signalling is 
lowered to meet the legibility of certain letters only. In present 
cable practice, what may be called the ‘resolving power,” or the 
definition, is not equal throughout the letters of the alphabet. 

Letters like a or n,“ for instance, may be considered as per- 
fect letters, and whether sent by one complete cycle of E. Mu. . of 
a dynamo, or by two equare-topped waves of equal area and oppo- 
site sign separated by a time interval, produce on the siphon 

pproximate sine-waves. On the other hand, in the case of 
letters like "“ s or “h,” where three or four square-topped waves 
of the same sign are sent into the cable consecutively, the received 
record at high speed fails to resolve these separate impulses, and 
the siphon record becomes a more or less continuous hump of large 
amplitude, which the expert operator learns to read without being 
able to detect the individual impulses; in fact, some practical 
operators seem to prefer these letters to what are known as cross- 
lettere,” such as “a” and n.“ 

Careful experiments have been conducted through long cables, 
which prove, however, that the so-called cross-letters have a 
superior legibility, which obviously should be the case from 
theoretical considerations only. 

We may consider the siphon record of an uninterrupted alternat- 
ing current as possessing 100 per cent. definition, independent of 
the frequency, the voltage employed, or the particular cable used, 
and regard it as the standard of definition for all signals. Indeed, 
such a record is, in fact, a message composed of a series of the 
letter “a” joined together without spaces between. 

In present practice it is found necessary to insert a receiving 
condenser in series with the recorder coil, or an inductive shunt 
around the coil, for the purpose of improving the definition of 
certain letters of the alphabet, such as s and h, as well as to 
eliminate from the record the effeots of earth currents of very low 
frequency induced in the cable. 

One of the chief attractions in the use of an unbroken alter- 
nating current for operating the cable is the fact that for the 
first time we are ena to measure the constants of the different 
elements of the bridge and cable circuits employed under actual 
signalling conditions. Since one particular frequency is used and 
the current is never broken, it is necessary and sufficient to use the 
ordinary commercial hot-wire ammeters and voltmeters which are 
now available over suitable ranges. 

A tachometer is attached to the dynamo armature shaft, so that 
the frequency is indicated continuously, and these readings, in 
connection with those of the ammeter and voltmeter, are all that 
are required to determine the impedance and phase angle of 
any part of the transmitter circuit, including those of the cable 
itself, | 

In the present forms of battery transmitter a square-topped 
wave is employed, and, in addition, it is found necessary to 
disconnest the battery and connect the cable to earth during a 
portion of each individual signal sent. The reason for this is 
that, in this form of wave, the cable receives a charge dependent 
upon the time during which the key remains closed for the 
signal, and when the cirouit is opened it is necessary to give time 
for the cable to become discharged before the succeeding signal 
can be sent. This discharge is shown in the spark that is seen in 
the present form of transmitter when the circuit is broken. The 
percentage of time of each elementary signal during which the 
cable is connected to earth varies according to the cable, but in’ 
long cables it is usually about 25 per cent. of the whole time of 
the 2 


signal. 
This means that of necessity the cable is entirely disconnected 
from the battery at both ends for a period aggregating six hours 
per day, due to the present method of sending the individual 


This discharge of the cable has, indeed, been turned to account 
for a useful purpose by the late Mr. Gott (British patents 
No, 10,534 and No. 22,364 of 1912), who quite recently developed 
a system of transmission in which the discharge of the cable is 


ingeniously utilised to co-operate the tongue of a relay, which causes 
the succeeding signal to enter the cable with the opposite sign. 

This form of square-topped wave, when combined to make up 
letters and words, causes a broken and irregular form of current 
to enter the cable, which precludes the possibility of measuring 
the ordinary quantities, such as voltage, current, impedance and 
phase-angle of the different elements of the circuit. This is 
extremely unsatisfactory from an engineering standpoint, and 
retards progress. 

The development of the modern artificial line for simulating 
the action of the cable has required a large amount of patient 
and careful work extending over a number of years. goon 
as any form of break, with its consequent spark or arc, is 
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Fra. 6.—TRANSMITTING IMPEDANCE OF A TRANS-ATLANTIC 
CABLE AS THE SPEED OF SIGNALLING IS VARIED. 


removed from the transmitter circuit. and an alternating current 
of one frequency only is substituted, the artificial line can more 
faithfully represent the action of the current flowing in the real. 
cable, and ite construction may be simplified. . | 

In the case of long submarine cables having resistance and 
distributed capacity, self-induction and leakanoe being neglected, 
m 1 the well-known sine-wave formu!= for an infinite 
ca 


e = Zen in (% — Vicon) ove eee (1) 


i =E Jooſn en (wt — Mere xis) (2) 


e and i represent instantaneous values of the voltage and current 
at any point of the cable at a distance r from the origin and a 
time f. E is the maximum value of the E. M. F. applied to the cable, 
R and C are the resistance and capacity of the cable per unit 
length, w is 2 z times the frequency. 

These formu] are accurate for all practical purposes in the case 
of long cables, as will be shown presently. 5 f 

At the transmitting end of the cable xz = 0, and (2) becomes 


(SE Vcwjr sin (wt + 45) . . (8) 
i = 1 sin (wt +O)... . owe (4) 


where 1 is the maximum current and 0 is the angle by which the 
current leads the k. M. F. This angle is constant and equal to 45°. 
The transmitting impedance of the oable is— 


n = Eji = VBR w Nνl e N VS I/ S ei VIA .. (5) 
where ei is constant for any particular cable. 
I = E/Z; =E V ale, 85 ses eee (6) 
Let us assume— sy 
R = 4,89: ohms, C = 914 x 10° farads, length = 2,164 knots, 
which data represent one of the best trans-Atlantic cables. 
Substituting in (5) and (6) we have— 


21 9232 nm ce vee (7) 
I= E V 7/9232, 2. . (8) 


The graph (fig. 6) represents the impedance-frequency curve at. 
the transmitting end of this particular cable plotted from (7). 

For x = 5, or at 150 letters per minute, the cable impedance is 
412 ohms, or only 8'4 per cent. of the ohmio resistance of the 
cable. The impedance of this same cable, as measnred by the 
ammeter - voltmeter method, for a frequency of * = 503 is 
397 5 ohms. 

With 50 volts on this cable at the same speed of transmission 
the current flowing into the cable from (8) is 1 = 0°12 ampere. 

The transmitting impedance is most. sensitive to change of fre- 
quency at the lower frequencies, and by increasing the speed from 
n = 4, or 120 letters per minute, to n = 9, or 270 letters per 
minute, the cable impedance is decreased in the ratio of 3 to 2, and 
the current correspondingly increased. The same values of imped- 
ance and current deduced above apply to the equivalent artificial 
line, which is made to balance as far as possible the real cable. 

By inserting a hot-wire ammeter in the cable itself beyond the 
bridge, and also connecting the transmitting end of the cable to 
earth, through a suitable voltmeter (preferably an electrostatio 
instrument, to prevent any disturbanoe of the bridge balance), we 
have the means at hand for determining the best tranamitting 
conditions for any particular cable and frequency of signalling. 
Heretofore the values of the transmitting condensers in the duplex 
arms of the bridge have been more or less arbitrarily assigned by 
certain practical rules obtained by an expert study of the signals 
themselves. Here, however, we may approach the problem more 
ecientifically by so adjusting the values of the condensers or 
inductances, or both, in the bridge branches as to produce a. 
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maximum reading of the hot-wire ammeter in the cable itself 
for any particular voltage assigned. The oriterion for best trans- 


mitting conditions alone would be that the transmitting impedance - 


should be a minimum, or the current flowing into the cable as 
measured by a hot-wire ammeter should be a maximum for any 
particular signalling frequency. ; 

This practical method is, of course, entirely analagous to the 
present practice of inserting a hot-wire ammeter in the trans- 
mitting antenna of a wireless station, exoept in the latter case 
we can go much further and adjust for the maximum ourrent 
possible at the maximum point of the resonance ourve of the 
antenna, In the cable cirouit we are dealing, not with resonance, 
but with forced waves maintained by the dynamo. 

Submarine cables are at present operated by primary batteries 
giving an open-circuit voltage of from 50 to 80. The main reason for 
„this is, of course, the constant fear of subjecting the cable itself 
to undue electrical strain, particularly in the deep-sea portion, 
where repair is difficult and expensive. This is not the only 
reason, however, although it is the principal one. ‘ 

The present form of battery transmitter impresses: upon the 
cable square-topped waves, which may be analysed by Fourier’s 
method, and in the hands of Malcolm and a few others the wave- 
form can be worked out and predicted as the wave passes through 
the cable to the receiving end. Since we know that it is only the 
fundamental term of the Fourier analysis which produces an 
appreciable effect at the receiving end, all of the harmonic waves 
which are required to build up the square-top form of wave are 
impressed upon the cable at the transmitting end, and are absorbed 
in the cable i „and never reach the receiving end. These, 
therefore, t superfluous electrical charge impreseed upon 
the cable, and this charge for each signal must be got rid of before 
the succeeding signal can be sent into the cable. 

It is, therefore, probable that a practical limit would soon be 
reached in the present form of transmitter, where the magnitude 
of this extra charge sent into the cable would become so great 
that there would be little advantage in further increasing the 
L. M. r. 

The direct influence which inorease of voltage produces on the 
amplitude of the record received as the frequency changes is shown 
in the graph (fiz. 7). These data were obtained over a submarine 
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Frie, 7.—VARIATION OF DOUBLE AMPLITUDE OF SIPHON RECORD 
WITH CHANGE IN FREQUENCY, VOLTAGE CONSTANT, 


cable from New York City to Canso, Nova Scotia, of :—r = 13,700 
ohms; © = 231°4 x 10° farads; length = 8806 knots. The 
cable was used at the transmitting end simplex, without condensers, 
and at the receiving end the ordinary duplex arrangements were 
employed with 50 mf. condensers ; the cable recorder was adjusted 
once for all, and remained unchanged throughout the experiments. 
The receiving arrangements were not particularly sensitive, and 
the recorder wae not readjusted as the frequently was increased. 

It will be observed that, within the limits of these experiments, 
the amplitrde of the excursions of the siphon increased with the 
voltage for any particular frequency of the dynamo, and as the 
frequency was increased, the voltage remaining constant, the 
double amplitude of the siphon record gradually decreased. 
Theoretically, these lines are curved lines, but for observations up 
to 30 volte, with but one adjustment of the recorder, the right 
lines in this figure best represent the actual observations at each 
voltage. 

It is seen that these lines converge towards a commcn 
vanishing point st somewhere about n = 7, which means that, 
with the limited sensibility of the particular recorder used 
(which may be considered as an ammeter if properly calibrated), 
we cannot expect by any increase of voltage to signal faster than 
about z = 7 with this particular cable. 

This graph has been made from data of experiments made 
17 years ago, and since that date, due to the great improvement 
in sensibility of cable relays and amplifiers, the vanishing 


point at the present day for this cable would be moved to the 
right along the axis of abecisex, to some point corresponding to a 
considerably larger number than 7. 

The above outline will be sufficient to show that in the case of 
an alternating ourrent being impressed upon a oable, increase 
of voltage for signalling purposes should be considered from 
a new point of view, for we know that the power impressed in 
this case varies directly with the equare of the voltage used in 
W 

In (1) and (2) above, it is seen from the exponential factor that 
the maximum ordinates of the E. M. v. current waves 
decay according to the logarithmic law, and that the rate of 
decay is dependent upon the capacity and the resistance of the 
cable per unit length, and also upon the frequency. 

Assuming * = 5, or 150 letters per minute, the instantaneous 
value of ¢ or i, and also the maximum volts per volt at sending end 
have been computed for the Atlantic cable of fig. 6, and are shown 
in the following table :— 


Maximum volts 
per volt at 
Knots. e or i. sending end. 
0 1 1 
135 0°5135 0°6924 
270 0˙1755 0°3510 
405 0 0°2079 
540 —0 0616 01231 
675 i —0°0630 0 0729 
810 —0'0433 i 0°0482 
f 945 —0˙0222 002656 
1,080 —0 0076 0˙0152 
1.215 0 0˙0090 
1.350 0°0027 0°0053 ` 
1,485 0°0027 0˙0031 
1,620 0 0019 0°0019 


These relations are shown graphically in fig. 8. It is seen from 
the table that the maximum voltage impressed upon the oable has 
decreased to 1/500 of its original value in one complete wave- 
length, and to 0˙5924 of the original value in the first 135 knots 
from the tranamitting end of the cable. 
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Fic. 8.— VOLTAGE STRESS ON TRANS-ATLANTIC CABLE FOR 
n = 6, OR 150 LETTERS PER MINUTE. 


At this speed of signalling a complete wave is 1,620 knots in 
length; also we have: X = 1,620 knots, T = ljn = 1/5 second, 
total length of cable = 1°33 X. 

Rate of propagation of wave through the cable = A/T = 8,100 
knots per second, or, the time required for the wave to travel the 
length of the cable = 0°27 of a second. 

The frequency n has a marked infiuence upon the rate at which 
the amplitude of the wave decreases as we proceed along the cable 
from the transmitting end. The distance at which this amplitude 
will have ] /e of its original value is the reciprocal of the coefficient 


of x in the exponential term of (1), or z’ = /2/cRw = 258 knots, 
or 7 varies inversely with the square root of the frequency. This 
means that if we increase the speed of signalling from n = 4 to 
n = 9 the higher frequency wave will experience the same decrease 
in voltage in two-thirds of the distance from the transmitting end. 
In other words, the higher the speed of signalling attained on any 
cable for a given transmitting voltage the safer the cable is from 
electrical strain. Increase in efficiency of tbe cable plant means 
increase in safety also. 

With a battery, it is possible to subject every centimetre of the 
cable to the full voltage stress of the battery, as occurs whenever 
the usnal insulation resistance test of the cable is made, or in case 
the transmitting condenser should be accidentally short-circuited. 

With the alternating-ourrent dynamo, however, it is impossible 
either by accident or by design to produce in the cable in the deep 
sea portion any voltage, even momentarily, of more than a small 
fraction of the voltage used at the transmitting end. This 
suggests, as has been done before, that, by designing submarine 
cables with heavier insulation over comparatively short distanoes 
at the ends, we can employ higher voltages in signalling with no 
possibility of subjecting the cable to undue electrical strain at 
any point of its length. 

Submarine cables before laying are at present subjected to a 
stress of several hundred volts in the cable tanks for a considerable 
period, and if there is a material advantage in speed in increasing 
the signalling voltage there would seem to be no good reason for 
hesitating in the slightest degree to increase the voltage moderately 
in actual traffic. 
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In a long cable there is no reactive influence upon an ammeter cable itself, enables each end of the cable to be ently con- 
or voltmeter placed in any circuit at the transmitting end due to nected to earth, thus providing a drainage path for earth our- 


any variation in the form of apparatus inserted at the receiving 
end of the cable. Opening and closing the cable circuit produces 
no perceptible indication. The energy of the waves may be con- 
sidered as leaving the transmitting end of the cable along the 
conductor path never to return. 

We are, therefore, at liberty to consider the electrical conditions 
for best receiving, separately and independently of the conditions 
for sending, and then inquire how far these two sets of conditions 
can be made to harmonise with each other. 

Fig. 9 shows one of the standard arrangements for 8 on 
long cables in which the values of the condensers and th 
ance of the recorder coil as shown have become more or less fixed 


correct for letters like “a” and n.“ 
This lack of uniform resolving power for all letters at present 
limits the free use of any value of condenser in this arm which 
be the most suitable from electrical considerations to 
increase the value of an alternating current in the recorder coil. 
In fig. 9 the attenuated alternating current at the receiving end 
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Fic. 9. — Fon oF DUPLEX CIRCUIT USED ON LONG CABLES. 


of the cable is divided at the point 8 of the duplex bridge, and 
. subdivided at A and 0 inversely as the vector-impedances of 


In the recorder arm B C the ideal electrical conditions would be 
` go to assign values to the receiving condenser o, and the induct- 
ance and resistance of the recorder coil, as to cause this arm of 
the bridge to be in resonance, entirely independently of the oable 
itself, the artificial line, or of any other arm of the bridge. In 
other words, we should so arrange matters, if we could, that if the 
arm B O were short-circuited on itself its natural frequency would 
be equal to the frequency of the current it is required to receive. 
In the abstract, there would be an infinite number of solutions for 
this arm, depending upon the stiffness function L/c selected, each 
solution fulfilling the condition: 0 L w? = 1. 

The alternator has been designed for the particular purpose of 
operating a cable, and possesses some novel features. Since we 
cannot reduce the number of poles to less than two, we must 
rely on a high magnetomotive force, anda minimum clearance 
for the armature to produce, at such low frequencies, the voltage 
required. In addition, it is especially desirable to generate an 
accurate sine wave of E.M.F. These objects have been satis- 
factorily obtained in the design of the machine used in these 


5 

e resistance of each of the field coils is nearly 1,000 ohms, 
and the inductance of the armature largely controls the current 
in the armature cirouit, so that the machine can be short-circuited 
at full voltage without harm. 

In starting and stopping the dynamo no form of switch is 
used, but, instead, the motor which operates the dynamo, starting 
from rest, gradually builds up the E.M.F. from zero, which 
gradually dies down to zero at stopping. In this manner there is 
never any possibility of a break in any metallic circuit con- 
nected with the transmitting apparatus. 

Since the dynamo transmitter comprises the power plant for an 
ecean cable, it must, therefore, take its place on the instrument 
table, where the transmitter is direotly geared to it. The armature 
ig mounted on ball bearings, and runs with remarkable silence 
and smoothness under load. 

The developments of wireless telegraphy have introduced 
alternating-current dynamos of considerable power of 100,000, and 
even 200,000, cycles per second; but for the present purpose we 
require an alternator to operate at from 4 to 10 cycles per second, 
and to develop 100 volts or more. This type of dynamo possesses 
some interest to the engineer, because it may be said to represent 


the extreme infra-red end of the dynamo spectrum, just as the 


high-frequency machines mentioned above represent the ultra- 
violet end. It would be strange indeed if the needs of telegraphy 


should be ultimately responsible for the development of both ends 


of this 
It is seen that once we can employ a system of signalling in 
whioh we are dealing with one fundamental frequency only, and 
the circuit is never broken, the process of measuring the constants 
of the cable itself and the most suitable bridge arrangements for 

h efficiency is greatly simplified. 

removal of any form of aro or spark from the cable circuit 
has been shown very materially to increase the accuracy of 
balancing the duplex bridge, while the smooth type of waves 
employed in sending the signals has enabled this important object 
. with an accuracy greater than has been possible 

ore. 
Using the low- resistance coil of a transformer or auto- trans- 
former as the actual source of RM. v. in the circuit comprising the 


ae of all kinds induced in the cable, and also adding to its 
safety. 

The present forms of cable recorders, relays and amplifiers, 
when relieved from the necessity of recording consecutive impulses 
in the same direction, are liberated from some practical restrictions 
which have heretofore hampered them. In the example shown, 
the recorder coil of the gold-wire relay oscillates back and forth at 
a definite frequency, and the inertia of the moving parts is, there- 
fore, leas troublesome, and we are at liberty to increase the flux of 
the magnetic field, as well as to reduce the control of the coil so as 
to allow it to vibrate more freely at its natural frequency. 

No mention has been made of the possible application of this 
method of transmission to landlines, but it may be remarked that 
in the present Wheatstone automatic system there is great trouble 
caused by the induction of one line upon another, and if we could 
remove from the Wheatstone system the necessity of making and 
breaking the battery cirouit at comparatively high voltage we 
could at a single stroke, very largely reduce all such inductive 


It is known that certain characteristics are very desirable in any 
cable nyem, such as 

(a) AU signals should represent equal lengths of time ; 

(6) No two consecutive signals should be of the same sign; 

(c) The resolving power or definition of each letter of the 
alphabet should be as nearly as possible the came ; 

(d) The total quantity of electricity measured in coulombe 
impressed upon the cable should be as nearly as possible equal to 
zero for any two consecutive signals. 

It will be seen that the idcal solution for power transmission 
antomatically comprises each of these conditions, and, in additi 
has other advantages in safety to the cable property from undue 
electrical strain throughout every centimetre of its length. 


FOUR YEARS’ OPERATING EXPERIENCE 
ON A HIGH-TENSION TRANSMISSION 
LINE. 


TRE following abstract of a paper by A. Bana, read before 
the American Institute of Electrical Engineers in June, gives 
the operating record of a line which transmits energy at 
70,000 volts from the Pennsylvania Water & Power Co.’s 
hydro-electric plant on the Susquehanna River at Holtwood, 
to the same company’s terminal station at Baltimore, Md., 
where the current is stepped down for distribution purposes. 
Practically all the load consists of synchronous machinery, 
such as synchronous converters, frequency changers, etc. 

The line is about 40 miles long and consists now of two 
rows Of steel towers, each capable of carrying two independent 
three-wire circuits. The first of these tower lines (No. 12) 
was built in 1910, with both circuits installed; the second 
(No. 56) in the summer of 1914. On this latter at present 
only one circuit is installed (circuit No. 6). 

There is a considerable number of differences in the design 
of the two lines. The following is mainly a description of 
the new line, though wherever there is an essential difference, 
it is pointed out. 

Towers.—The towers are galvanised steel, designed for six 
power cables and two ground cables (on the old line only one 
ground cable); they are spaced about ten to a mile and the 
cables on the new line are anchored at every fifth tower at 
least. All the towers on the new line are set in concrete 
foundations, while on the older line, steel tripod foundation 
stubs .were used for the suspension towers. 

The height of the tower is 44 ft., from ground to the lower 
crossarm. The distance between the crossarms is 9 ft., 
against 7 ft. on the older tower line, and the ground wires are 
located 44 ft. above the upper crossarm. Contrary to what 
was the case on Line No. 12, where the power cables for 
each circuit were located all three in a vertical line one above 
the other,. the cables on the new line have been staggered. 
The conductors are 300,000-cir. mil, 19-strand aluminium cable. 
The ground wires consist of 3-in. galvanised seven-strand 
steel cable. The insulators are of the suspension disk type, 
10 in. in diameter. The units selected for the newer line 
have the following electrical characteristics: 


Individual dry flash-over voltage 95,000 volts. 
Individual puncture voltage 140,000 to 150,000 volts. 
Units on older line have a dry 

flash-over voltage 90,000 volts. 

and puncture voltage 100,000 to 107,000 volts. 


Eight units to the string are used on anchor towers and 
seven on suspension towers. Seven units correspond to a 
dry flash-over voltage of 378,000 volts. 

On the old line originally, five and six units, respectively, 
were used for suspension and strain towers. 


Il 
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Electrical Data.— 


Frequency mme. B cycles. 
Normal line voltage between 
phases : 60,000 to 70,000 volts. 


Ohmic resistance of one wire ... 
Ohmic reactance at 25 cycles is 
Impedance at 25 cycles is 
Losses in three lines at 200 

amperes „ 


12.1 ohms (12 deg. Cent.) 
13.1 ohms 
17.9 ohms. 


5,800 Kw. or 10 per cent. 
when 58,000 Kw. are 
transmitted. 
Capacity current = 3.5 amperes per wire. 


Operating Necord.— Below is given a tabulation of all the 
disturbances to normal operation of the system originating in 
the transmission lines, together with the cause of the trouble 
and the year it occurred. These disturbances have further 
been divided into three groups, depending on their seriousness, 
i. e., total interruptions (T. I.), where all the load was lost, 
though generally not more than for a few minutes; partial 
interruptions (P. I.), where a percentage of the load was 
momentarily lost; and, finally, mere voltage or frequency dis- 
turbances (V.D.), where no load whatever was lost. These 
disturbances have been recorded whenever the voltage changed 
suddenly five per cent. or more. 


TABLE I.—OpgRATING RECORD FOR HOLTWOOD-BALTIMORE 
TRANSMISSION LINE, JAN. 18, 1911, To Dec. 3187, 1914. 


Not only the insulators, but also the cable is liable to be 
damaged by lightning arcs. If the arc stayed at one place it 
would quickly burn the cable through. As a rule it is blown 
away from the power house, due to its own magnetic action. 

The plan was tried in 1912 of increasing the number of 
disks of a suspension string to seven and of a dead-end tower 
to eight. Before the lightning season of 1913 one whole 
circuit was equipped in this way; the resulé was, as shown 
by the power-house ground chart record, that in 1913 the 
lightning flash-overs were distributed between the two cir- 
cuits as follows: 


27 lightning strokes on circuit No. 1. 
20 lightning strokes on circuit No. 2. 
6 lightning strokes unknown on which circuit. 


In other words, the circuit with the many insulators showed 
the larger number of lightning strokes. Inspection showed 
that whenever the flash-over took place on a suspension tower 
(which generally was the case in preference to a strain tower) 
the lightning arc on a circuit with the five insulators in the 
string, would as usual rise upwards along the insulator | 
strings to the crossarm above, while on a circuit with the 
seven units in the string the are would in every case go just 
the opposite way, i. e., from the conductor to the crossarm 
below. This was naturally due to the fact that this clearance 
distance for the two upper conductors was materially decreased 
by adding two more units to the stnng. For the bottom con- 
ductor, the number of flash-overs was greatly reduced. This 


change in the location of the arc resulted in two distinct 


1911. 1912, 1918. 1914, | Total for gains. In the first place, the arc did not have nearly the 

Cause. oe same chance for n the insulators by beat, as it did 

T. I. P. . V. D. T. I. P. I. V. D. T. I. P. I. V D. T. I. P. I. V. D. T. I. PA. V. D. not pass alongside them ut away from them. The other 

5 ii 8 a advantage was that it proved to be easier to extinguish the 

Lightning ..| 3% — 10 8 19 8 17 111 6 7 80 42 82 arcs; that it could be done with much less loss of the 

W insu- : i a E synchronous load connected to the system (on account of the 

Slest aba — — — — — — 2 — — 2 2 1 2 preponderance of two-wire short circuits compared with three- 
Birds on line.. | 1 — — | — — — | 1 — 2/1 8 2 8 8 4 wire short circuits). ns , 

Wires blowing | Uo otea 1 Altogether the number of insulators removed from the line 

R 3300 * . due to lightning damage is small, not more than about 100 


It will be seen that the cause for all the disturbances can 
be covered under the five headings; of these the overwhelming 
cause of trouble is lightning. 

It may be of interest to recount a few observations made 
on the effect lightning has on a transmission line in operation. 

Though the lines are protected at both ends with aluminium 
lightning arresters, which duly eee during storms, light- 
ning discharges or surges will nevertheless give rise to flash- 
overs’’ on the line, which, once established, are maintained 
by the power from the generators. Such flash-overs practically 
always start at the towers where the clearance distances to 
ground (i.e., towers) are the smallest (a double or triple 
ground to the same tower is Peal in effect the same as a 
two- and three-wire short-circuit). e path of the flash-over 


Fic. 2. Fie. 8. 


Fio. 1. 


Fic. 1.— SUSPENSION TYPE INSULATOR, BOTTOM-PHASE, REMOVED 
AFTEB PARTIAL INTERRUPTION. 


Fria. 3.—INSULATOR STRING PUNCTURBED ON LINE. 
Fia. 3.—INSULATOR STRING PUNOTURED BY TEST. 


may vary. Thus, when circuits Nos. 1 and 2 originally went 
into service, the suspension towers were equipped with five 
units to the string and strain towers with six units. With 
this arrangement it was always found that the flash-over 
would occur upwards from the conductor, alongside the string 
of insulators. 

Fig. 1 shows a typical string of insulators, damaged by such 
an arc. It can be seen how the three lower insulators are 
coinpletely broken to pieces, probably mainly due to the heat 
generated by the arc; the bottom bolt shows a deep burn. 
It can also be seen from the marks on the string how the 
arc in this string, instead of travelling all the way from con- 
ductor to the tower in one unbroken arc, has broken into 
small individual ares, each encircling one insulator. That 
huppens frequently, though not always. 


per year, on the average, and the number is not on the 
increase. 

Far more important from a maintenance point of view is 
the continuous deterioration of the porcelain in the insulators, 
such as it was discovered a few years ago could be deter- 
mined on insulators of the suspension type by means of 
taking insulation readings between the pin and cap (megger 
tests). 

The first complete test of circuits Nos. 1 and 2 was made 
after about three years of operation, and the same line was 
gone over again about half a year after the first test. All told, 
four years’ operation produced 2,640 bad unite, or 11.7 per 
cent., an average of 2.9 per cent. per year. Judging from 
the last test. it seems as though this deterioration goes on at 
a rapidly increasing rate year after year. 

The two circuits had practically the same number of bad 
units, but the strain towers on both circuits show a very 
much larger percentage (17.1 per cent.) of damaged units than 
the suspension units (7.6 per cent.), indicating that the hori- 
zontal strain units are very much more & posed to this trouble 
than the vertical suspension units. 


Fig. 4.—NICHOLSON ROTARY FUSE BANK ; FUSE BLOWING. 


‘After a number of these units were removed from the line, 
a series of tests was made in an attempt to determine the 
cause of this trouble. While these tests were going on, a 
puncture of each and every one of a string of five insulators 
occurred one day on the line, during actual operation. No 
lightning was reported, the weather was clear, and no switch- 
ing was done at the time of the disturbance. Fig. 2 shows 
this string. 

It was naturally thought that this was a case of deteriorated 
porcelain, which could have been caught in time to prevent 
failure, if only megger readings had been taken of these 
insulators sometime beforehand. To prove this, five units 
removed from the line because of low megger readings were 
mounted in a string and high voltage was built up on them 
from a 70,000-volt, 10.000-KW. transformer, with a 10,000-g w. 
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generator behind it. The current was limited to about 250 
amperes by a resistance. 

e result of this test is shown in fig. 3; when the voltage 
reached about 30,000 volts, the insulator punctured, burning 
porcelain and iron being, so to speak, shot out from the side 
of first one, then another insulator, leaving holes of just 
the same nature as found in the insulator string punctured 
on the line. 

While the soregotng tests conclusively prove the serious 
nature of this insulator deterioration, they do not throw much 
light on the real nature and the cause of this trouble. The 
folowing tests were made with this object in view: On 
24 insulators discarded, the pin, cap and cement were dis- 
solved in a diluted solution of nitric and hydrochloric acid 
80 as to give an unobstructed view of the surface of the porce- 
lain, normally hidden by the pin and cap. Of these insulators 
seven showed clearly a tiny crack in the porcelain at the 
bottom of the head; three insulators showed similar cracks 
across the head; 13 insulators did not show any cracks; one 
insulator was destroyed during the test. 

Trying with the megger on the cracked insulators, it could 
readily shown that the low resistance was located right in 
the crack. On insulators where no cracks could be found, it 
is believed that the failure is due to porous material or lack 
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Upper diagram: Middle wave represents H.T. current at sub- station; outer 
ones, L.T. bus voltage at sub-station. Lower diagram: Middle wave 
represents H. r. current, others L.T. bus voltage at power house. 


Fic, 5.—THRER-PHASE SHORT CIRCUIT ON TRANSMISSION LINE. 


of vitrification in the burning, which gradually has allowed 
moisture to be absorbed by the porcelain in the same way as 
moisture has penetrated through the cracks in the cracked 
insulator. : 

When it was first discovered that a large percentage of the 
low megger readings was due to cracks in the rcelain, it 
was naturally feared that these insulators had lost a great 
part of their mechanical strength. This proved, however, 
not to be the case. | 

Working on the theory that the depreciation was at least 
partly due to pee internal stresses, set up by, temperature 
changes, the insulators were subjected to a hot and cold water 
treatment. i 

After each temperature change the insulator was tested 
with a megger and discarded if it gave a reading less than 

infinity.” If an insulator endured the treatment without 
any change in resistance it received in all 10 temperature 
changes, and was finally subjected to high potential. With 
one type of insulator no failures were recorded. 

Working, on the other hand, on the theory that, at least 

in part, this insulator trouble was due to absorption of mois- 

ture without accompanying cracks, the plan was tried of 

drying out some of the insulators removed from the line, 

ee hi eee and at temperatures varying from 50 ta 
eg. Cent. 

After only a few hours’ treatment, the insulation resistance 
decreases materially; after 24 hours’ treatment a material 
increase is, however, always found, and this continues steadily 
until many insulators reach the infinity mark, even when hot. 
All of them, without exception, will record infinity, when 
tested cold after two days’ treatment. 

After drying out, the insulators were given a high-potential 
test with 25 cycles. 

The result was that out of a total of 37 insulators tested, 
12 withstood a heavy flash-over test for 4 min. The reat of 
oem punctured at voltages varying from 30,000 to 90,000 


On the whole, the experiments all tend to show that the 
deterioration of the type of insulator in question is not due 
to electrical but rather to mechanical and ceramic causes. 

he most common cause of sleet trouble is that with the 
arrival of milder weather, the sleet will often fall off one full 
Span or several spans at one time, but still remain on other 
spans. Such conditions result in unequal loading, and if the 
Wires of different phases are in the same vertical plane, they 
are liable to come in touch with each other and produce short 
circuits. The few disturbances recorded as caused by sleet 
= aoe Baltimore transmission line have all been of this 

e. 2 

In building the new line it has been attempted to minimise 
this trouble by having the middle crossarm extend farther 
out than the top and bottom ones. 


Another method of preventing sleet trouble is simply to 
keep the transmission lines so hot that no sleet whatever can 
be foriiad on them. 

The birds troubling this line are turkey buzzards, and they 
often choose the towers as a resting place, and are liable to 
ground the.line to the tower through their own bodies. 
There is especial danger if they sit on the crossarm right 
below the live wire. Often they will fall down without even 
causing a voltage disturbance, but frequently they will give 
rise to an arcing ground, which may even develop into a two- 
wire short circuit. , ' . 

The one voltage disturbance recorded as being due to wires 
blowing together is of no special interest. : 

In order to maintain continuous operaHon, several different 
protective devices have been adopted. . 

Trouble from defective insulators, sleet, buzzards, and the 
wind swinging the wires together, generally results in grounds 
or short circuits that persist on the system until the voltage 
is taken off the faulty line. The method to safeguard opera- 
tion is to cut the damaged line out. 

The system in use consists simply of overload relays at the 
power house connected in series with the line current trans- 
formers and also one relay in the ground connection for the 
neutral of each transformer bank. At the sub-station, reverse 
current relays take the place of the overload relays at the 
power house. To prevent all three lines from going out by 
relay action, in case there should be a short circuit on all the 
lines at the same time, the trip circuits are interlocked. 

The interlocking relay arrangement is not sufficient as 
lightning protection, as lightning flash-overs very often occur 
on both circuits Nos. 1 and 2 at the same time. (It still 
remains to be seen whether they will occur on all three 
circuits at the same time.) When both circuits are in trouble 
at the same time, the clearing of both means a total interrup- 
tion. Experience showed that if only some means could be 
found to extinguish the power arcs, an interruption might be 
avoided. 

The system in use is the arc extinguisher arrangement 
invented and designed by Mr. L. C. Nicholson, Buffalo, N.Y. 
The pape of this arrangement is to shunt any arc that 
arises on the line with a fuse wire, so that the current, as 
long as the fuse lasts, will prefer this path to the arc. The 
fuse is calibrated to blow in from 5 to 10 cycles (25-cycle 
system), and this short time, experience has proved, is enough 
to extinguish the arc on the line; therefore as soon as the 
fuse blows, the line will be clear again. The fuse wires are 
connected across the proper wires automatically by means of 
specially designed magnetic relays and switches. The whole 
arrangement is placed right outside the power house. The 


design of the equipment is such that seldom more than one 


cycle will pass from the time the lightning arc is established 
until the switch is closed. It is in this speed that the 
apparatus has its greatest advantage, since it allows the arc 
on the line so very little time to spread and do damage. 

Fig. 5 shows two oscillograms which illustrate the 
action the short-circuiting of the lines with such fuses has 
on the system. This device is especially satisfactory on the 
Baltimore line when only a ground or two wire short circuit 
occurs; in such cases it saves all, or practically all, the 
synchronous load. On three-phase short circuits generally 


about 50 per cent. of the load can be saved. 


In 1913 and 1914 it cleared the line 25 times out of 40 times 
when it was struck. 

Another device in use, not to prevent lightning flash-overs, 
but to minimise their consequences by extinguishing the ares. 
13 a so-called field destroying and restoring device, invented 
by Mr. F. E. Ricketts, of Baltimore. The principle on which 
if operates is that when a short circuit occurs on the line, 


Fig, 6.—RELAY MOTOR AND REVOLVING DRUM ron BICKETTS 
FIELD DESTROYING AND RESTORING DEVICE, 


the field of all the generators is for.a moment destroyed, so 
as to allow the arc on the line to die out on account of lack 
of voltage, and then immediately after be built up again, so 
as to force the synchronous load into step again before the 
synchronous converters, frequency changers, etc., have come 
to a stop. 

The switching for this device is operated by relays, the 
action of which is delayed four seconds to give the Nicholson 
are extinguisher and interlocking relay arrangement the first 
chance to clear the trouble. - 
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To operate it a small continuously running motor is clutched 
to a contact drum, which, on starting, simultaneously opens 
all the ordinary field circuit breakers, at the same time short- 
circuiting the field windings across their respective discharge 
Tesistances, thus allowing the field gradually to die out and 
the line voltage to be reduced correspondingly. Meanwhile 
the drum continues to revolve and will, after a predeter- 
mined time (originally 5 sec., now 1% sec.), close other con- 
tacts which have the effect of slamming all the circuit breakers 
ia again. ,Immediately the fields and line voltage start to 
build up again. After some surging between the generators 
themselves individually and the generator and synchronous 
load, the vange will again be normal, generally after about 
one minute. e drum continues to rotate until it has made 
one complete revolution, after which time it is disengaged 
from the motor and the whole equipment is ready for another 
operation. 

The record for this device shows for 1913 and 1914 a total 
number of 12 successful lightning operations and 4 failures. 

The fuse arrangement has been given preference and first 
chance for acting, mainly on account of its quickness of action, 
which saves the line from too severe damage, and also on 
account of the excellent results it has produced in case of the 
lesser lightning disturbances like grounds and two-wire short 
circuits. 

The field-destroying device treats all lightning disturbances 
as equally severe and produces the same disturbance on prac- 
tically all of them, but seems, on the other hand, to have 
the great advantage of extinguishing the arcs with more 
certainty. l 

While lightning still gives rise to a number of disturbances, 
these have been very materially reduced by the use of special 
poeni devices. As to sleet, special operating methods have 

n adopted during such storms, which, it is believed, will 
prevent trouble from this cause. The approaching danger 
from deterioration of the insulators has been discovered at an 
early stage, and rigid and repeated elimination tests of bad 
insulators with the megger, have been adopted as part of the 
routine maintenance, so that it is felt that operation will 
have but little to fear from this source. 


NEW PATENTS APPLIED FOR, 1915. 


(NOT YET PUBLISHED). 


Compra expressly for this Journal by Messrs. W. P. Tnompson & Co., 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


10,433. ‘ Automatic electrical human target.“ J. Catsacnan. July 19th. 

10,453. “ Electrical driving of spindles.” SIEMENS SCHUCKERTWERKE G.m.B.H. 
July 19th. (Convention date, July 20th, 1914, Germany.) (Complete.) 

10,454. X-ray apparatus. Britisit THomson-Hovuston Co., LTD. (General 
Electric Co., United States). July 19th. 

10,485. Electro-magnetic recording apparatus for telegraph circuits.“ 
R. W. Jawes. July 19th. (Alexander Hill Annand.) (Complete.) 

10.521. Electrical element for heating machine tools.“ H. ToOMLINSON-LEE. 
July 20th. 

10,5385. Electric are ampe CLARKK, Charuax & Co., Ltp., and R. C. 
Hanrıs. July 20th. (Complete.) 

10.552. Holder or gallery for securing gas and electric shades and the 
like.“ W. G. Scorr. fiiy 20th. 

10,560. Armouring of electric cables for motor-cars and similar pur- 

. F. J. CuaPtis. July 2ist. 

10,598. Rheostat switches and the like.” J. ROOTHAAN & Ferranti, Lro. 
July 2ist. (Complete.) 

10,604. “ Electrolytic cells.” H. R. NEL8oN. July 2lst. (Convention 
date, Aug. 17th, 1914, United States.) (Complete.) 

10,605. Method of electrolysis.” H. R. NeLson. July 2lst. (Conven- 
tion date, August 17th, 1914, United States.) (Complete.) 

10.639. “ Portable telegraph and telephone apparatus, applicable for sig- 
nalling purposes. C. Dongrty & UNDERWOOD, LTo. july 22nd. 

10.667. “Electric alarm or calling devices used in receiving apparatus, and 
more particularly in wireless receiving apparatus.” A. H. Morse & THE 
InpPO-EurRoPEAN TELEGRAPH Co., Lro. July 22nd. (Complete.) 

10.668. Electric welding machines.” DEUTSCHE SCHWEISSMASCHINEN-Bau- 
UND-VERTRIEBS G. u. B. H. July 22nd. (Convention date, July 22nd, 1914, Ger- 
many.) (Complete.) 

10.669. Telephonic reproducers. C. STILLE. (Addition to 9, 644/13.) 
July 22nd. (Complete.) 

10.672. Wireless type-printing telegraph systems.“ L. C. Stewart and 
J. J. Lirrre. july 22nd. 

10.676. Ampere-hour electricity meters.“ LANxDIs & Gyr Akt. Ges. July 
And. (Convention date, July 22nd, 1914, Germany.) (Complete.) 

10.680. Couplings for armoured or protected cables and electric conduc- 
tors for use under water and elsewhere.“ V. C. Hastincs & G. FIORENTINO. 


July And. 
10.681. Utilising electric energy.” E. BachzlEzT. July 22nd. 
10.706. Electrically operated intermittent motion in cinematograph appa- 


ratus applicable to other purposes, such as ratchet or feed gearing or free- 
wheel mechanism.“ A. C. Mott & A. D. Morr. July 23rd. 


10.7009. Automatic telephone transmitters.“ EASTERN TELEGRAPH Coy 
Lto., & B. E. Prius. July 23rd. (Complcte.) 


10.711. Cooling or ventilating devices for dynamo-clectric machines.“ A. 
Mono. July Brd. (Maschinenfabrik Ocrlikon, Switzerland.) (Complete.) 


10.722. Electrical heating and cooking apparatus.“ C. G. Nosas, SEN., 
and W. W. Nosss. July 23rd. 


10.7265. Electro-magnetic levitating apparatus.“ . E. Bacueret. july 23rd. 

10.730. Screw fittings for electric lampholders, ceiling plates, and the 
like.“ W. Parsons & BIRMINGHAM CENTRAL SurrLy Co., Ltp. July 23rd. 

10.739. Method of generating high-frequency electric currents.“ T. F. 
Warr. July 24th. 

10.752. Electric motor = starters and controllers.” E. Scuattner, T. G. 
Travis, & J. R. Warton. July 24th. 


10.755. Coil for electrical purposes and method of winding same.” H. 
Wave. July 24th. (J. R. Leeson, United States.) (Complete.) 


10.759. Methods of signalling on submarine cables and other telegraphic 
circuits.“ C. V. DryspaLe. July 24th. 


10,768. Dynamo-electric machines.” Brimsnh Tnomson-Hovuston . Co., 
LTD., & A. A. Pollock. July Bth. 


10,769. Crystal detectors, particularly for wireless signalling.“ STERLING 
TeLernone & Exectric Co., Ltrp., and T. D. Warp-MiLLer. July Mth. 


i 


_ PUBLISHED SPECIFICATIONS. 


Copies of any of the Specifications in the n ier may be obtained 
of Messrs. W. P. THompson & Co., 285, High Holborn, Wc, and at 
Liverpool and Bradford; price, post free, 9d. (in stamps). 


: 19:13. 
25,951. TroLLEY Wires For ETrcraic RAILwayS AND in Ic. F. Lauten- 
dacher. November 18th. (December 2nd, 1912.) E 
26,631. ELZcrxid CŁocks. H. Aron, Elektricitatszahlerfabrik Ges. Nov- 
ember 19th. (February 26th, 1913.) 


26,899. ELECTROLYTIC MEASURING INSTRUMENTS. H. S. Hatfield and Cham- 
berlain & Hookham, Ltd. November 22nd. 


26,905. CIRCUIT AkRANGEMENTS FOR TELEPHONE OR OTHER SYSTEMS. Siemens 
Bros. & Co., E. A. Laidlaw, and W. H. Grinsted. November 22nd. 


— — 


1014. 


2,314. Spark-cap Devices ror WIHIrSSs TELEGRAPHY. R. Goldschmidt. 
January 37th. (January 27th, 1913.) 


2,290. Euecrric Massace Apparatus. M. Jakowlew. January 38th. 


9 9 ELZCTnId Switches. T. Jessen. February 20th. (February 24th, 


/ 
4,664. Propuction or Execrric Waves ron WIRELESS TELEGRAPHY, TELE- 
Zach. 1913) THE LIKE. Polyphos Electrizitats Ges. February 23rd. (February 
th, . l 


8,800. CIRCUIT ARRANGENENTS POR TELEPHONE Systems. Siemens & Halske 


‘Akt. Ges. April 7th. (April 7th, 1913.) 


8,806. Hotpsrs For Evectric Glow Lamps. C. A. Schaefer (frm of). Apri? 
7th. (April 15th, 1913.) 


9,103. CIRCUIT ARRANGEMENTS FOR TELEPHONE Syrus. Siemens & Halske 
Akt. Ges. April 9th. (Addition to 22,013/10.) 


9,105. TELEPHONE Excnancr Circuits. Siemens Bros. & Co. (Siemens and 
Halske Akt. Ges.) April 9th. (Additions to 11,251/10 and 4,698/12.) 

9,110. INCANDESCENT Exectric Laups. C. Gladitz. April 9th. 

9,278. MAGNETO-ELECTRIC MACHINES FOR MEDICAL USE. E. C. R. Marks. 


(oc. Gallot et Cie.). April 14th. 


9,718. °- ELECTRO-MECHANICAL SELECTOR. E. G. Godfree. April 20th. 

10,171. Carbon ELECTRODES ror GaLvanic CELLS. V. Scholz. April Bth. 

11,844. INDUCTION MBTER WITH THREE-ARMED Daivinc Corr. Allgemeine 
Elektricitats Ges. May 13th. (May 17th, 1913. Addition to 3,912/14.) 

18,062. ELECTRICO SIGNALLING SYSTEMS, PARTICULARLY FOR USE ix MINES, 
Sterling Telephone & Electric Co., Ltd., and F. G. Bell (partly Telephon 
Fabrik Akt. Ges. vorm J. Berliner). May 27th. 

15,939. Srartinc Devices rox ELectric Morors. W. G. Wilson & P. I.. 
Harlow. July 3rd. 

15,946. JUNCTIONS FOR OVERHEAD TROLLEY Wires, Cedes Electric Traction, 
Ltd., & K. D. Bowen. July 3rd. 

16,093. ARMATURE WINDINGS or ELectriC Motors or Dynamos. W. H. 
Scott. July 6th. \ 

16,315. FLECTRICAL DEVICE FoR CONTROLLING RACE-STARTING BARRIERS. A. 
Burt. July 8th. 
hay oy TrixcRITu Tr. E. C. R. Marks (Internationa) Quadrupluex Co.). 
uly 8th. 

16,418. RELAYS AND INDICATORS. Sterling Telephone & Electric Co. (Tele- 
phon Fabrik Akt. Ges. vorm J. Berliner). July 9th. 

16.471. ELECTRIC Rexays. Eastern Telegraph Co. & B. Davies. (Cognate 
application, 17,452/14.) July 10th. 

16,712. TELKPHONE SYSTEMS, MORE PARTICULARLY FOR POLICE AND Fire 
Alarms, G. L. Hughes & R. E. Cooper. July 13th. 

16,979. COOLING ARRANGEMENTS FOR DyNAMO-ELECTRIC MACHINERY. Siemens. 
Bios. Dynamo Works, Ltd., & E. O. Kieffer. July 17th. 

17.133. ELECTRO-DEPOSITION OF METAL UPON METAL BY MEANS OF HIGH-CurR- 
RENT DENSITY, SPECIALLY APPLICABLE FOR COATING PRINTING ROLLERS, HyDRAULIC 
RAMS, AND OTHER LIKE PURPOSES. T. R. Harris. July 20th, 

18.607. ATTACHMENTS FOR TELEPHONES AND THE LIKE. K. E. Zierau. August 
12th. 

18,661. ELECTRIC SIGNALLING SYSTEMS, PARTICULARLY FOR USE IN MINES. 
Sterling Telephone & Electric Co., Ltd.. F. G. Bell, and J. W. Dungey. 
(Patent of addition, 13,062 / 14.) August 14th. 

18.882. Sysrrus or Enrcrric DistrispuTion. British Thomson-Houston Co 
(General Electric Co.). August 20th. 

19.441. ELrerxic Starr EXCHANGERS. A. Douglas & H. H. Hodgson. Sep- 
tember 4th. (October 28th, 1913.) 

19,597. El. cri Circuit INTERRUPTING MEANS. British Thomson-Houston 
Co. (General Electric Co.). September 9th. 

20,286. ELecTRICAL Heating Unit. F. W. Ball. September 28th. 


21,046. Macnemc Lock ror Miners’ Lamps. John Davis & Son (Derby), 
Ltd., & W. H. Davis. October 16th. 


23,293. ELECTRICAL WATER-HEATER, S. le F. Varvel, November 30th. 


24,078. CONSTRUCTION OF LAMINATED SLOT-KEYS FOR DyYNANO-RLECTRIC 
Macutnery, C. B. Burdon (Siemens Schuckertwerke Ges,). December 15th. 


1915. : 


131. Erecrric FusmII Cut-ovts. H. P Liversidge & Pennsylvania Appli- 
ance Co. January 4th. 

821. CIRCUIT ARRANGEMENTS FoR TELEPHONE Sysrews. W. H. Grinsted. 
January 18th. 

2.767. MANUFACTURE OF ELECTRODES ror Evectronytic Purrosss. Siemens 
and Halske Akt. Ges. February 20th. (February 21st, 1914. Addition to 
60509.) 

5.184. Eurcrerc Licht SYSTEMS. MORP PARTICULARLY ADAPTED FOR VEHICLES. 
Robert Bosch (firm of). April Gth. (June 8th, 1914.) 

6.618. Evectric Motors or Dynamos. W. H. Scott. May 3rd. (Divided 
application on 16. 093/14, July 6th.) : 

6.619, Brusu-cravt ror Exnectric Motors on Dywamos. W. H. Scott. 
May 3rd. (Divided application on 16,093.14. July 6th.) 
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ELECTRICITY ON THE RAND. 


ON previous occasions we have printed full accounts of the 
extraordinary development of electricity supply on the 
Witwatersrand—respectively frem the point of view of the 
supply company, as represented by Mr. A. E. Hadley (ELEc. 
Rev., March 28th, 1913), and from that of the consumer, 
in the person of Mr. J. H. Rider (ELEC. Rev., April 23rd 
to May 21st, 1915). 

The presidential address delivered by Mr. Bernard Price 
to the South African Institute of Electrical Engineers, of 
which we publish an abstract in this issue, forms a fitting 
pendant to these articles, providing comparison between - 
the undertaking and other great schemes, and a general 
review of the whole system. 

The undertaking, as a whole, presents many unique and 
interesting features: it is one of the largest of its kind in 
the world, and has been carried out on independent lines, 
conforming to the special local circumstances rather than 
to the established practice of other installations; the 
pressure of transmission from the main station is very high 
(80,000 volts), and the distributing pressure is also 
unusually high (20,000 volta, a pressure which in this 
country has not yet been exceeded in the main transmission 
lines) ; no less than 99 per cent. of the supply is consumed 
by the mining industry, a feature which is hardly paralleled 
except in the case of large hydro-electric schemes carried out 
for specific industrial processes ; and the output is gigantic— 
four times the whole consumption of Manchester. The load 
factor, too, is extraordinarily high, and it will be noticed 
that even during the last three years the load has practically 
doubled. The enormous supply of compressed air to the 
mines represents an entirely unique departure ; nowhere 
else is such a system to be found on the grand scale here 
met with. 

The possibility’ of using the overload capacity of the 
plant to deal with peaks of short duration, of which Mr. 
Price had experience on Tyneside, is here utilised to great 
advantage; as he points out, the heat capacity of the 
machines and transformers is go great that the temperature 
on overload rises but slowly, and the boilers and turbines 
are well adapted to deal with temporary overloads, so that 
plant rated at the average load can deal with all ordinary 
fluctuations, and its efficiency can be maintained at a high 
level. Mr. Price states that these advantages increase in 
value with the size of the plant. | 

Another remarkable feature of the system is the large 
number of electric winders connected, a class of demand 
which is not usually regarded as very desirable, 
owing to the extreme variations of load; but 
Mr. Price holds that once a few winders have been 
connected, the more added the better. Probably there 
is no other district in the world where so many main elec- 
tric winders are energised by a single undertaking, and in 
the light of this development it is interesting to recall the 


[193] 


194 THE ELECTRICAL REVIEW. 


[Vol. 77. No. 1,968, AUGUST 13, 1915. 


detailed and pessimistic comparisons between steam and 
electric winding that were made in this country some ten 
years ago; there are always to be found amongst us 
people who declare that it can’t be done,” whenever any 
new proposition is brought forward, and though they may 
be confounded by the event, they bob up again somewhere 
else with undiminished scepticism. We have seen this atti- 
‘tude adopted with regard to main-line electrification, power 
supply from large central stations, the electric driving of 
textile mills, and, more recently, to the electric vehicle, 
electric cooking and heating, electricity supply at d. per 
unit, &c. Nevertheless, as in the case of electric winding, 
these things generally do come to pass in the long run, and 
sometimes very quickly. The prophet of failure has a 
thankless task, and indeed exerts a detrimental influence 
upon the community. 

It is somewhat singular that the load factor of the Rand 
supply is so high, in spite of the fact that in this case so 
little benefit is apparently derived from diversity of 


demand; but probably the method adopted for determining 


the diversity factor from smoothed curves, instead of instan- 
taneous maximum demands, masks the diversity to a great 
extent. The question naturally arises : what would be the 
effect of undertaking other classes of supply, in addition to 
the mining industry? As Mr. Price points out, the present 
load curve possesses a peak of long duration which would 
not overlap the peaks on the curves of a city supply for 
lighting and traction, and, therefore, the addition of such a 
load would improve the load factor. Carrying the process 
farther, Mr. Price is led to endorse the view of Dr. 
Ferranti, that if electricity were employed for all possible 
purposes an enormous saving in capital and fuel would 
result. It will be noted that in Chicago the week-day load- 
factor is already 56 per cent. Such a result can only be 
attained by the co-operation or concentration of all sources 
of supply in a district under a single management. 

Many other lessons may be derived from a study of Mr. 
Price’s interesting address, which revives our hopes that we 
may yet see electricity supplied for all purposes at a rate 
approaching gd. per unit. As a speculation, let us suppose 
that, owing to increased economy of working and improve- 
ments in plant, the cost of generation on the large scale 
could be halved every time the output was doubled; in that 
case we should reach the goal when the output was about 
16 times the present value. ' 


THE copper market has had a reac- 
tionary tendency in spite of fitful gleams 
of firmness. There can be little doubt that fundamental 
conditions are being affected by the growing production, 
which is particularly manifest in the United States, though 
it must not be overlooked at the same time that output is 
rapidly increasing in other parts of the world, more especially 
Africa and South America, where some very big properties 
have recently come into effective operation, and are shipping 
raw copper both to Europe and to the United States. The 
attitude of the leading producers continues te be one of 
passive resistance to the less favourable market tendencies 
observable, and so far as Europe is concerned they have, for 
weeks past, been practically out of the market, but in 
America they seem now more responsive to bids. As to 
Europe, they apparently assumed that their position was 
so unassailable that they could afford to play ducks 
and drakes with consumers by declining to make quotations 
on the basis hitherto obtaining, namely, of sterling 
prices per ton on c.i.f. terms, quoting instead in cents 
per lb. f.o.b. America. The natural consequence of this 
has been, of course, that people in Europe have stood 
aside ; consumers, rendered cautious by the excessively high 
prices ruling, and taught by experience that the American 
attitude has always been to drive up quotations wherever 
possible, have abstained from buying, and business has 


Copper. 


accordingly been limited to very small proportions. There 
was a sharp rise Joer after the holidays, the movement. 
causing some searching of hearts, because circumstances 
outwardly, at all events, do not appear to justify the 
increased confidence. It was stated that things had taken 
a better turn again in America, but this really seems. 
hardly possible, and the actual explanation of the fitful 
rise was that the Government had permitted several 
hundred tons of rough copper to be shipped from 
here to America, where it is to be turned into 
electrolytic metal, and reshipped to England. The 
Government have, by this measure, undoubtedly managed to 
secure a supply of cheap metal, and they have at the same 
time rendered standard copper a marketable commodity, 
which it had ceased to be, in consequence of the export 
prohibitions. Any movement which tends to increase the 
output of refined copper is good, and it is a matter for 
hearty congratulation that, at the eleventh hour, there seem. 
to be indications of a little common-sense in one of our 
Government departments concerned with trade, a quality 
conspicuously absent during the past 12 months. The statis- 
tical position in Europe is not much to boast about, and the 
possibilities are that there will be a further increase in. 
available stocks as time goes on. Consumption is almost 
limited now to the provision of war munitions, and business. 
of a general merchant character is actively discouraged by 
the authorities. So long as war munitions can be turned 
out on an ever-increasing scale, the consumption of copper 
is bound to expand, but it is exceedingly doubtful whether, 
under any circumstances, war consumption can equal the 
demands of . If it cannot, and does not, then refined. 
copper at the present rate of output is still pounds too 
high. This aspect of the position is beginning to attract 
some attention in the United States, and accounts for the 
fact that producers are showing impatience for another 
buying movement to develop. Generally they are, no doubt, 
well sold, but this is by no means the universal position of 
affairs, and, indeed, one of the largest interests is said to be 
wanting business for almost immediate delivery. No doubt 
a further buying movement is due soon, and no doubt also 
the utmost will be made of it, if and when it does appear ; 
bat the war position is so exceedingly disappointing, and 
financial conditions néed such careful watching, that a con- 
tinuance of high prices for such a commodity as copper 
seems to be out of the question, especially as output is 
becoming colossal. 


THE difficulties met with in the deter- 
mination of high temperatures under 
workshop conditions were formerly very 
great, and undoubtedly the lack of means of accurate 
measurement in this respect greatly retarded the 
scientific development of many industries, such as metal- 
largy and pottery; the use of small fusible cones 
composed of various substances, with melting-points that 
were approximately known, afforded a- fairly close 
estimate of the temperature, but in many cases the skill 
acquired by the workmen daring long years was relied upon 
to determine the temperature by eye, and the degree of 
expertness to which some of these men attained was 
truly marvellous. It is, however, extremely unsatisfactory 
to have to depend upon a human thermometer, who 
may fall ill or migrate to other works, and in any case is 
useful only within a narrow range of conditions. 

The development of the electrical pyrometer, therefore, 
to its present exceedingly high standard of accuracy and 
efficiency has conferred benefits upon certain industries 
which cannot be. over-estimated, and it is gratifiying 
to know that it has been so very largely due to the efforts 
of British scientists and instrument makers. We have 
now reached a stage at which Mr. C. R. Darling, a recog- 
nised authority on this subject, is able to make the claim 
tbat British electrical pyrometers are in advance of 
all others. There is still plenty of scope for research 
in this field; we publish elsewhere a summary of recent 
improvements, which may serve also to indicate the direc- 
tions in which progress is to be anticipated, and we hope 
that our lead will be maintained and increased. 


Electrical 
Pyrometry. 
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THE CASE FOR THE ELECTRIFICATION 
OF CANE SUGAR MILLS AND REFINERIES. 


By EBNEST P. HOLLIS, A. M. I E. E., A. Am. I. E. E., 
M. Aseoc. Mining Elec. Ing. 


(Concluded from page 164.) 


Before proceeding to a closer examination of elec- 
trification proposals, attention deserves to be paid 
to bagasse as a fuel. : 

The utilisation of the cane sugar refuse or bagasse 
as a fuel for steam-raising purposes is comparatively 
modern in origin, and whilst the chemical conditions 
attendant on its burning have been thoroughly in- 
vestigated, it is, nevertheless, burnt very frequently 
on unscientific and inefficient lines. Since the com- 
plete electrification of a new mill or the overhaul of 
an old one would probably mean the installation of 
a new steam-raising plant, and since the benefits 
accruing from the employment of electricity as a 
motive force are so closely interlinked with the effi- 
cient burning of the fuel, it becomes desirable in 
connection with any discussion on the electrification 
of sugar mills to appreciate the position in regard 
to the burning of bagasse. In a majority of mills 
little care is given to the fuel. It is fed into a 
furnace chosen with no particular regard to the 
fuel which had to burn in it or to the conditions under 
which the fuel would burn best; the efficiency of 
combustion has therefore been small. If the end 
aimed at is to be realised—viz., that the bagasse 
shall supply the whole of the power of the mill—it 


must be burned under the most favourable condi- 


tions. 

A typical sample of bagasse may contain, roughly. 
from 33 to 50 per cent. of fibrous matter, 32 to 56 
per cent. of moisture, and some sugar. In addition, 
the hydrogen and oxygen present ‘in the sugar 
and fibre occur in such quantities as to form moisture 
on burning, with the result that 1 lb. of bagasse con- 
tains on an average 0.215 lb. of carbon and 0.79 lb. 
of moisture. If the bagasse be burned just as it 
stands the heavy duty is imposed on the furnace of 


evaporating the moisture and raising it to the tem- 


perature of the flue gases, and, in addition, a much 
larger volume of air is admitted to the furnace due 
to the heavier rate of firing than would really be 
necessary if more perfect combustion were obtained. 
This point has been closely investigated recently, 
and it has been found that by drying the bagasse a 
great increase in efficiency is obtained. One pound 
of undried bagasse containing 53.7 per cent. of mois- 
ture evaporated 1.63 lb. of water from and at 212° F.. 
whilst the dried bagasse having 46.3 per cent. of 
moisture evaporated 2.3 lb. from and at 212°F., 
which shows a gain in evaporative efficiency for the 
whole of the fuel burnt of 41 per cent. It is de- 
cidedly economical therefore to dry the fuel, for 
which purpose the waste flue gases are utilised. 

A vertical chamber is inserted in the path of the 
flue gases which, propelled by a fan, pass upwards 
and emerge at the top. The bagasse enters at 
the top on a conveyor and falls downwards over a 
series of sloping drying trays, which are so adjust- 
able in slope that they permit the rate of falling of 
the bagasse to be varied according to its wetness, 
giving it a greater or less time for drying. On 
arrival at the bottom the bagasse drops on to a con- 
veyor and is passed on to the boilers. 

To burn bagasse, specially designed boilers are 
imperative, having large combustion chambers and 
preventing the admission of too much air as the fuel 
is admitted. A Dutch-oven type of furnace appears 
to be the best practice, working in connection with 
water-tube boilers. 

Outline of Electrical Scheme.—In putting the case 
for electrification before the manufacturer, it is of 
the greatest importance that concrete proposals for 


an electrification scheme be put before him, because 
there are so many special circumstances in sugar 
mills that put electrification questions on quite a dif- 
ferent level compared with an ordinary works. In 
fact, the sugar mull is just as special as a colliery. 

The following is an outline of a typical scheme. 
Steam would be generated in water-tube boilers, fired 
by bagasse delivered to the furnaces on a conveyor 
which passes through a chamber heated by flue gases 
in order to dry the bagasse before it is burnt. The 
steam would be superheated and passed on to ex- 
traction type steam turbines driving generators pro- 
ducing three-phase power at 50 cycles, and 440 volts, 
the generators working with an insulated neutral. 
The steam would be exhausted into a receiver. If it 
has to be transmitted any great distance care must 
be taken that a suitable amount of superheat is pre- 
sent, passing the steam, if necessary, through a 
superheater either separately fired or in the boiler 
furnace. This small amount of superheat has been 
found by experience to effect important reductions 
in the heat lost by the steam when passing through 
a long pipe-line. ` 2 

The steam would then pass on to the building 
through a well designed pipe-line, and would arrive 
at the pans in a state of saturation. The electrical 
power would be distributed to the various buildings. 
inside which it would be carried by acid-proof insu- 
lated cables on porcelain insulators, or in well 
drained conduit according to the circumstances, in 
order to protect the cables from the effects of mois- 
ture. Three-phase motors would be used throughout 
of the squirrel-cage type for machinery such as the 
centrifugal pumps, which do not require a very high 
starting torque or an adjustable speed, while for 
centrifugals where adjustable speed was desirable, or 
for conveyors which might have to start up on a heavy 
load, slip-ring motors would be installed.* Naturally 
the crushers and rolls call for slip-ring motors. All 
motors exposed to moisture would be. either totally 
enclosed or pipe-ventilated, and in those rooms where 
moisture was present only in small amounts, the 
windings of the motors would be specially impreg- 
nated, permitting semi-enclosed motors to be used. 

In preparing the scheme of electrification for a 
sugar mill, a big fight has to be put up for the driving 
of the crushers, which may be compared in one 
respect to the winder at a colliery. Asis well known, 
it is the practice to argue against the electrification 
of the colliery winder that as it consumes a large 
amount of power it is inefficient to convert the 
energy in the steam into electrical energy and then 
back again into mechanical energy, when the conver- 
sion into electrical energy may be avoided and the 
mechanical energy be taken direct from the steam. 
So it is said of the crushers, and in some large mills 
which employ electricity extensively the crushers are 
not electrified, the exhaust steam passing into the 
mains for steam heating the vats. During recent 
years, however, quite a number of these large 
crushers have been electrified, and, as might have 
been expected, it has been found that, while from 
the point of view of economy they have compared 
favourably with the steam drive, there have been 
other additional advantages which have amply justi- 
fied electrification. 

The Case for Electrification.—-The first point to be 
made for electrification is that it effects such economy 
that the purchases of additional oil and coal are 
eliminated. These economies are realised in the fol- 
lowing ways :— 

(a) The introduction of electrification with a 
modern steam generating plant allows the utmost 


*It is realised that for centrifugal driving the slip-ring 
motors with continuously rated rotor starters are quite satis- 
factory. There is no need to resort to the rather desperate 
expedient of a French sugar refinery where generators of 
different frequencies were installed, the motors momentarily 
taking their supply at a frequency giving the desired frac- 
tional speed. 
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to be made of what fuel is available, and enables it 
to be burnt under the most effective conditions. 


(b) Electrification permits the concentration of the 
various smaller power generating units into a few 
large ones ensuring a far higher efficiency. 


(c) Electrification permits turbines to be used in- 
stead of reciprocating sets. These turbines can be 
of the extraction pattern so that as much exhaust 
heat can be drawn off as required, and no more. The 
amount taken can be regulated at will. 


(d) The long lengths of steam piping for carrying 
steam to various engines are eliminated. A small 
loss in the electric wiring replaces a much heavier 
loss in radiated heat. 


(e) Power can easily be transmitted to distant 
pumps. 

These and minor other considerations combine to 
increase the efficiency of the plant to such a point 
that not only no fuel need be purchased but a reserve 
of fuel is available to generate more heat to enable 
maceration to be carried much further, as mentioned 
previously. Illustrating this point, the bagasse com- 
prises part juice and part fibre. About 12 per cent. 
of the total weight of the cane had consisted of sugar, 
and of this 10 per cent. has been removed at the 
crusher leaving 2 per cent. in the bagasse. Twenty 
per cent. of the total amount of sugar thus remains 
in the bagasse. 


‘It is found in electrified mills that fuel is available 
to permit maceration to be carried on to such a 
point that half the remaining juice is extracted, 
thereby making a 10 per cent. increase in production. 


Reverting to the question of electrifying the rolls, 


it will be found present in the minds of sugar manu- 
facturers that steam driven rolls fulfil the very useful 
purpose of affording a supply of low pressure steam. 
But with electrification the whole of the exhaust 
steam is taken from the extraction turbines, and the 


amount taken is just what is wanted and no more. 


There is no waste of exhaust steam. 


Facility of control is a great advantage in the 
electrically driven mill. There are no waits during 
the struggle to get the engines off the dead centres, 
and the steam packing replacements—a serious item 
—are eliminated. , 

A further valuable feature of the electric motor is 
its readiness to start at any time. Steam engines 
have to be dismantled, greased, repaired and recon- 
structed in the between- season hiatus. Indeed, the 
cost of this work, together with lubrication and 
packing, has been estimated at from three to four 
shillings per ton of sugar. This is eliminated with 
the electric drive. 

Cylinder lubrication is an important matter. Oil 
is a deadly enemy of efficiency in steam heating 
systems, and though it is attempted to design these 
engines so that they need no cylinder lubrication, it 
is known that the drivers rarely fail to apply the oil 
either openly or surreptitiously. And the tale is 
soon told in the steam heating coils of the evaporator 
and so forth. The ability to stop or reverse the rolls 
rapidly have proved a useful feature of the electric 
drive when foreign objects have found their way in, 
or when, as is rarely the case, human life is en- 
dangered. On the other hand, the rapid acceleration 
of the electrical motor is appreciated. 

In pumping work the excellent manner in which 
the motor and centrifugal pump“ hit it? together, 
and the consequent installing of these combined units 
to replace ram pumps, makes a marked improvement 
in the operation of the plant. With a few excep- 
tions, the whole of the pumping can be done by 
centrifugal pumps. Valve troubles and lubrication 
failures are eliminated. | 

Again, a saving in labour is effected; skilled labour 
is not necessary to start the electrical motor, whereas 
it is with the steam engine. 


In conclusion, sugar mill-refinery electrification 


‘affords ample scope for good business for the manu- 


facturer, and provided the scheme is tackled in the 
right way, results giving the fullest satisfaction to 
the consumer can be attained. There are here 
problems in steam and in electricity for solution, and, 
as in breweries, commercial success depends to an 
important extent on the arrangements adopted to 
secure the necessary adjustment between the energy 
taken from the steam for electrification and that for 
heating purposes. The actual technical electrica? 
problems offer no cause for anxiety. 


UNITS FROM REFUSE. 


By JOHN B. MORGAN, A. M. I. E. F., Horsham U. D. C. 
Electricity Works. 


Tue article in a recent issue of the ELECTRICAL REVIEW 
on this subject is one that should engage the attention of 
every engineer who is anxious not only to reduce fuel costs, 
but also to render his undertaking as independent as 
possible of the unsatisfactory condition of the coal market. 

Labour troubles and high prices have been, and are, a 
source of keen anxiety to those responsible for the running 
of many a generating station, and I quite agree that in 
neglecting to use house refuse as fuel a large waste of valu- 
able material is going on. 

Whilst in agreement, generally, with the author's deduc- 
tions, I think his comparisons between South Wales refuse- 
and other refuse that he has used should not be taken 
to apply generally. I believe that his experience has 
been gained in towns where coal is fairly cheap, and I 
venture to suggest that were he to see what a high degree 
of efficiency the householder has obtained in these parts in- 
the art of scientific cinder sifting, he would agree that there 
is a vast difference between the calorific value of the house 
refuse of Cambuslang and Aberdare, and that of a small 
provincial town in the South of England. In this town 
(Horsham) house coal was sold last winter at 42s. per ton, 
and even now costs 35s. per ton. This, of course, works 
both ways: it results in poor refuse, but, at the same 
time, a ton of coal saved here has a greater money value 
than at Aberdare. | 

Perhaps the results of the working of our destructor will 


be of interest, as showing that, while we are not able to- 


obtain such resulta as Aberdare, a refuse destructor is a 
thorough success, even in a small town working with low- 
e refuse. 

The population of Horsham is 11,900, and the town is 
the centre of an agricultural district. House coal costs 35s. 
to 42s, per ton, and coal for steam raising is proportionately 
dear 


The destructor is a two-cell plant in conjunction with a 
large water-tube boiler. The generating plant run in con- 
junction with the destractor is generally an 80-Kw. 
high-speed set, condensing. The destructor is furnished 
with an air heater and motor-driven fan, and an economiser 
is installed in the main flue. The boiler is fitted with a 
superheater. These particulars will show that the plant, 
although small, is quite complete with all the necessities. 
for economical running. The steam consumption for the 
set is 28°6 lb. per Kw.-hour at full load, and 30 Ib. at the 
average of the load at which it usually runs. The 
destructor plant is a recent addition, the combustion 
chamber having been built on to the side of an existing 
boiler setting. The boiler has a heating surface of 
2,437 sq. ft.; the steam pressure is 160 lb., and the steam 
temperature averages 520° F. The boiler is furnished with 
an external coal-fired grate. The running conditions are 
as follows :—The destructor banked fires (refuse) are blown 
up, and steaming begins at 6 a.m., and continues on refuse 
until the day’s collection is destroyed. During the summer 
months the coal fire has to be started about 3 p.m. In 
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the winter months the destructor often runs on until 6 p. m. 

The working of the destructor has been carefully recorded 
since its start, and the following figures are taken from my 
annual report to the Urban Council :— 


2 


18 19 28°0 
19 13 32˙5 
25 9/101°0 
31 10 132˙0 
30 7 10 
27 12 127 ˙0 
27 15 150˙0 


— — — | — —— — — 


11°56 | 107,690| 76°1 3320 8 730˙0 11 15 0 


12,982 105˙5 


An average of 761 units per ton is recorded for the 
whole year. As before mentioned, the destructor steams 
the day load, which is, in our case, the most inefficient con- 
dition of running. As an experiment, on one occasion we 
steamed the day load on coal and used the refuse on the 
evening load. The better running conditions gave us a 
figure of 120 units per ton. These results of ours compare 
very closely with those of Abérdare. Our running condi- 
tions are more efficient, but our refuse is of very poor 
quality. At this time of the year it is very little more than 
vegetable refuse, and there is no doubt that with refuse of 
fair quality and: turbo-driven generators, it should be 
easily possible to obtain 200 units per ton of refuse 
destroyed. 

Previous to the installation of the destructor, the refuse 
was carted to local brickyards on the town borders, where 
it was allowed to lie in unsavoury heaps until all vegetable 
matter was decomposed, leaving a residue of cinders, &c., 


which were used for brick burning. 
BALANCE SHEET. 
INCOME, 
Coal saved eee eee 888 eee £820 0 0 
Income from by-products __.... gee 68 9 0 
| £388 9 0 
EXPENDITURE. 
Interest and sinking fund 2178 15 0 
Repairs ... vue aie ii iis 400 
Labour ... 888 eee we Sea 78 0 0 
Balance, being net profit... 127 14 0 
N 2388 9 0 
This financial summary shows that a carefully-planned 


scheme can be operated to the benefit of the town and also 
of the undertaking, by rendering the generating station less 
dependent on coal supplies. In many towns the refuse 
costs considerable sums to cart away, and money would be 
saved on this item alone; but, in our case, no cartage or 
disposal expenses are saved, and so the electricity depart- 
ment is charged a sum for the refuse equal to the amount 
of interest and sinking fund on the loan, and as the 
destructor is under the electrical engineer’s control, the 
stoker’s wages are also charged. ` 


Knocked Out of Time.—As a result of a serious 
thunderstorm which 5 Edinburgh one day last week, 
the famous one o'clock e gun at the Castle was not fired. 
Certain electric circuit clocks in the city and the one o'clock gun 
are controlled from the Royal Observatory on Blackford Hill, and 
it appears that the controlling wire was struck by lightning. 
By this means the electric discharge entered the building and 
damaged an ammeter and a relay, with the result that the gun 
was put out of action. 


NEW ELECTRICAL DEVICES, FITTINGS 


AND PLANT. 


= Portable Searchlamp. 


A powerful portable searchlamp operated from a storage battery 
has recently been developed by ‘Thomas A. Edison, Inc., Orange, 
N. J., in co-operation with the GENERAL ELECTRIC Oo., 
Schenectady, N.Y. Use is made of a 20-in. waterproof projector 
and a 35-volt, 750-watt foous-type nitrogen-filled lamp. The pro- 
jector and battery are mounted on two wheels by means of 
trunnions, so that the apparatus can easily be handled by one man. 


FId. 1.—POBTABLE BaTTERY-OPERATED SEARCHLIGHT. 


The outfit is approximately 5 ft. high, 3 ft. wide and 3 ft. Jong. 


‘It weighs 600 lb. and is designed to operate continuously for seven 


hours on one charge. The concentrated beam is sufficiently 
powerful, it is declared, to show objects half a mile away. By use 
of the adjustable focussing device, the light may be spread out in 
fan-shaped beam for close-range work. The cquipment is designed 
particularly for city and factory fire departments; it is aleo well- 
adapted for night construction work, illumination of adver- 
tising, kc — Electrical World. : 


An Australian Automatic Cut-Out. 


Mr. Turnbull, assistant engineer with the N.S.W. Government 
Railways and Tramways, and the inventor of a special type of 
windmill for electric driving which has achieved popularity in 
that State (and was described in our columns), has recently intro- 
duced a novel form of automatic “ out-out more 5 for 
use in connection with windmill plants, where the generator is 
continually “cutting-in” and cutting-out with the battery 
whenever the wind velocity rises or falls. 


nm 


YN. 
To Bolfery + 


Fig. 3.—DIAGRAM OF AUTO- 


Fia. 2.—TUBNBULL AUTO- 
MATIC CUT-OUT. 


MATIC CUT-OUT. 


Mr. Tarnbull claims to have produced an apparatus which 
satisfactorily meets these conditions, but which is so simple in 
construction that its manufacturing cost is extremely moderate in 
comparison with that of existing designs ; this device was recently 
described in the Commonwealth Engineer, from which we gather 
that in the diagram, fig. 3, H indicates a glass tube, closed at the 
top and bottom by metal covers, through which pass iron or 
nickelled copper terminals A and B, of which A is adjustable 
within wide limite. 

The tube is about half filled with mercury, covered with a slight 
amount of light oil. Floating on the mercury is an iron cylinder E. 
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Surrounding the tube, but separated from it by an air space, 
is a shunt coil, c D, which is connected across the positive and 
negative mains leading from the generator. 

The generator eke is connected to A, while B is coupled to 
The 3 positive, the generator and battery negatiyes being 

coupled, 

A predetermined rise in generator voltage results in the cylinder 
Œ being sucked down owing to the action of the coil c D, thus 
forcing the mercury up to meet the upper terminal 4, and ocom- 
pleting the circuit from generator to battery. 

Owing to the fact that the iron cylinder will rise again, due to 
its buoyancy in the mercury, any reversal of the current is impos- 


eible ; in order to ensure that this action is definite, and to correct | 


the possible instability of the mercury in cylinder B, owing to 
extreme sensitiveness of movement of the cylinder, a few series 
turns are added to the shunt coil. 

It is stated that, in practical use, the apparatus acts not only 
satisfactorily, but perfectly. 


Glasshouse Pot and “ Vitrite” Cap Making at the 
Ediswan Works. 


The accompanying illustrations relate to a very interesting 
industry, which is little known to the electrical trades, but is 
carried on by the EDISON & SwAN UNITED ELECTRIC LIGHT 
Co., LTD., at their Ponder's End works. This industry is glass- 
house pot ‘making, the pots being used in the manufacture of glass 
for the Royal Ediswan lamps. 


Fio 4.—TEMPERINGd THE CLAY FOR Pots. 


The views show the interior of a room specially built for the 
making of glasshouse ; this room when filled holds 120 pots 
of a size suitable for the company's furnaces. The clay of which 
the pots are made comes from the Stourbridge district, and is the 
Gnest mixture which can be procured for this class of work; it is 
delivered to the works in bags in a dry state, and is taken in hand 
by skilled workers who add the requisite amount of water, after 
which the clay is allowed to stand by for a time. It is afterwards 
‘tempered, being turned and trodden by skilled men with their bare 
feet (see illustration) until it is in a sufficiently plastic state for 
the pot maker to start operations. 


— - 


s [See g] F ` 


Fic. 5.—GLASSHOUSE Por STORES. 


These pots require to be made at least 12 months before being 
used, the method adopted here being to dry them to a sufficient 
atate of hardness to allow of their being moved to aroom where more 
direct fire heat is allowed to play on them until they are sufficiently 
hard or dried to be transferred to the pot arch, when they require 
at least 14 daya to burn sufficiently to temper them before being 


being transferred to the furnace, ready to be charged with the 
ingredients for the manufacture of the glass. The last illustra- 
tion shows a machine for Vitrite lamp-cap making at the 


Fic. 6.—" VITRIRE Lamp-Cap MAKING. 


works, Formerly such caps were almost wholly of foreign pro- 
duction, but the caps used in the Royal Ediswan lamps are 
entirely manufactured at the Ponder's End works. 


Seamless Tubing. 


We have already noticed the seamless steel tubing manufactured 
by the ELLWOOD Ivins Tuse Works, Oak Lane Station, Phila- 
delphia, Pa., U.. A. Farther samples have now been received, 
including one of about No. 24 8.w.@. of seamless high-grade tool 
ateel, a remarkable production ; we are informed that it was made 
from the solid bar, and the sample was cut from a 75-foot coil. 
Larger tubes are made, up to 4 in, in diameter, in tool steel, low 
carbon steel, copper, brass, aluminium, &o., accurate to rovoth of 
an inch. we had not thought that the production of a 
thin steel tube th in. in diameter was possible, 


WAR ITEMS. 


The War and Electrical Supplies for South Africa.— 
The South African Mining Journal comments as follow: — As the 
weeks roll by the difficulty of obtaining supplies of electrical goods 
becomes greater. Round blocks, 34 in. for wall switches, are so 
soarce that two local mechanics have commenced making them at 
3a. 6 J. per doz., as compared with imported at Is. 6d. ander normal 
conditions. Ceiling roses are unobtainable in any quantity. 
Double pure rabber fiex up to municipal standard has advanced 
100 per cent., and is very difficult to obtain at that. Coils of wire 
have gone up to such an extent thet in some cases it makes it 
difficult for the smaller contractors to tender, especially as all 
other electrical goods have gone up from 20 to 25 per cent. and 
supplies cannot be relied on at these enhanced values, therefore 
the firms holding stocks necessary for a contemplated contract are 
the only people who can tender with any safety. Glass lamp 
shades, as well as all kinds of porcelain ware, have risen anything 
from 100.to 300 per cent. since the war started, simply because the 
Continental supplies have had to be replaced with British and 
American goods, also a few consignments from Holland. It is 
recognised that electrical smalls require very good and up-to-date 
machinery, which can only be provided by manufacturers dealing 
with big outputs, therefore very little can be done in a limited 
period. and not much can be expected from the Johannesburg 

tories, but what small makers are doing is to use up second - 
hand parts and put them together for lampholders and such like 
articles, at a cost of about double the imported; but what is that 
when any special lines are wanted for actual use? What is sur- 
prising is that the ordinary lamps have not afivanced much, which 
is explained by the fact that a British lamp was specially designed 
and made for the purpose of competing with the Continental 
variety, and ran neck and neck with the latter as regards the price 
before the war. 


——— on — T EER 
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History Repeating Itself.— A note in the Times Engineering 
Supplement reminds us that the Carron Oo., which has been estab- 
lished for over one and a half centuries, made quantities of 
shrapnel shell, under the iaventor, Major Shrapnel, in 1803 and 
1804, and that the carronade, which was adopted by the British 
Ea 1779, was so called because it was first cast at the Carron 

or 

Australia and Metals.—A Reuter dispatch, dated Melbourne, 
August 4th, states that on the previous day Mr. Hughes (the 
Commonwealth Attorney-General) conferred with representatives 
of the Mount Morgan Gold Mining Co. and the Electrolytic Oo. 
regarding the position of the Electrolytic Co., the exclusion of the 
Hirech interest, and the general development of the copper 
iadustry in Australia, In the Victoria Legislative Assembly, Mr. 
Mackinnon (the Attorney-General) introduced a Bill providing for 
the cancellation of all enemy contracts. 

In connection with the foregoing, Reuter's Agency in London 
states that at the outbreak of the war the Mount Morgan Gold 
Mining Co. and the Electrolytic Co., with which it works, found 
their operations practically brought toa standstill by reason of 
their comprehensive contracts with German firms, including Aron 
Hirech & Sohn, which company also held an interest in the Elec- 
trolytic Oo. It is now intended to reconstruct the Electrolytic 
Co. in such a manner as to exclude the German interest, and the 
freedom of the Australian companies from German claims will be 
secured under the legislation which has been initiated. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot a r until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. 
unless we hare the writer's name and address in our possession. 


Limitation of Price Coal Bill. 


I should like to draw your attention to a point in the above Bill 
which appears to be somewhat unfair, and which, so far, seems to 
have escaped criticism. 

I understand that the said Bill limits the price of coal at the 
pit head to that obtained during the year immediately preceding 
the war, plus an addition of 4s. per ton, to cover increase of costs 
owing to the war. Apparently, the additional 4s, per ton is to 
apply to all qualities of coal, so that the maximum price of gum 
coal," which previous to the war could be bought at the pit head 
for 4s, a ton, will be fixed at 8s. per ton—that is, an increase of 
100 per cent.; whereas in the case of coal used for household 
grates, which previous to the war could be purchased at 20s. per 
ton, an addition of 4s. per ton represents an increase of 20 per 
cent. only. 

Would it not be more equitable to state the additional sum 
allowed to cover the increased costs owing to the war as a 
= on the pre-war price, instead of a fixed sum of 4s. per 
ton 


á Roland Marshall. 
Electricity Works. Ayr, August 4th, 1915. 


THE ELECTRIO COOKING PROBLEM: 
AN AMERICAN EXPERIMENT. 


WRITING in the Journal of Electricity, Power and Gas, of San 
Francisco, Mr. R. E. FRicKey, engineer to the Northern 
California Power Oo., at Redding, Cal., discusses a solution 
to the above problem, bearing in mind the American view 
that electric cooking has been held back, owing to (1) high 
cost of cooking apparatus, (2) high cost of operation due to 
(a) inefficient application of heat, hence high Kw.-hr. con- 
sumption, (b) heavy demand of apparatus, hence large 
element necessary in rate for interest, depreciation, and main- 
tenance of services, meters, mains, etc., (c) high peak load 
overlapping normal station peak, hence large element in rate 
for station apparatus, (3) high cost of hot-water supply. Mr. 
Frickey realised these obstacles and believes he has found, 
for certain local conditions, a solution of the people; by the 
use of a thermal storage cooker, one type of which is illus- 
trated herewith. 

This apparatus has an internal heating chamber containin 
a number of cast-iron disks or radiators which are maintaine 
at practically constant temperature by a surrounding heating 
element which is kept in constant service, except under cir- 
cumstances referred to later. A cooking chamber is above the 
heating chamber, with a movable intervening cover, and the 
upper chamber is provided with a hinged steam-tight lid. Both 

ambers are surrounded by heat insulation and an outer 
water jacket, also heat insulated; means are also provided for 
filling and drawing off water from the jacket, and an immer- 
gion type heater can be provided, for hand or automatic use. 
, Moet of the heat flows outwards to the water jacket, the 
insulation being so d that the temperature drop with 
the normal heat flow, plus the fairly constant water tempera- 
ae 55 equal to the temperature desired in the heating 

amber. 


Teser voir b 


No letter can be published | 


Again, the cooking chamber is separated from the water 
suitable insulation; this insulation, as well as 
the metal lining of the chamber, is maintained at a high 
temperature, both by the surrounding hot water, and by the 
heat leaking through the cover of the heating chamber. 

The water jacket is constructed of tinned copper, and the 
cooking chamber is lined with seamless drawn aluminium. 

A convenient ane pee A. O. electromagnet is provided for 
lifting the cover of the heating chamber and the radiators, 
one at a time. 

Broiling, frying and similar operations cannot be performed 
in the cooker. For these operations a special radiant gail. 
having a demand of 700 watts (say, one horse-power) has been 
found adequate. This grill is 84 in. in diameter and is 
designed to broil or fry, as required; the deinand of this grill 
fixes the maximum demand of the entire apparatus for general 
cooking. This is so because the heating element within the 
cooker may be disconnected for short intervals without appre- 
ciably changing the temperature of the radiators; in practice, 
a double throw switch is used to disconnect the cooker while 
ene ee or other special device, as a percolator, is being 
used. 

For many cooking operations, the cooking chamber may be 


Fra. 1.— ELECTRIC THERMAL STORAGE COOKER UNDER TEST. 


used without radiators and without previously heating the 
food, In this manner cereals, rice, beans, and similar food, 
are thoroughly cooked over night. The energy for these 
operations comes through the cover over the heating chamber. 

or most cooking operations a single hot radiator is trans- 
ferred to the bottom of the cooking chamber. For roastin 
and for vang operations a radiator is used both below an 
above the food. When baking two or more pies or cakes at 
one time, one radiator more than the number of articles is 
used. 

A convenient attachment is furnished with the cooker as 
an extra. This consists of a radiant electric grid covered by 
a reflector and air baffe. A tube normal to the reflector at 
its centre point carries the feed wires. To use the attach- 
ment, the cover of the cooker is raised and the tube is in- 
serted through the steam valve opening in the cover. The 
cover is then closed and by means of the tube and suitable 
thumb screw the grid is adjusted to the proper height above 
the food to be cooked. , , 

This device is really not needed for baking or roasting, but 
many remarkable effectes can be obtained by its use; the 
loading is 400 watte. , f 

The author considers that the results obtained are superior 
and the operations more simple than for the ordinary fireless 
cooker. e cast-iron radiators or heaters are always ready for 
use; the cooking chamber is maintained at a constant tem- 
perature because of the equalising effect of the water jacket 
and heating chamber cover. 

An input of 200 watts has been found sufficient to heat 
ten radiators daily, and to furnish five gallons of water 
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daily, at a temperature sufficiently high for all domestic 
purposes. This number of radiators has been found to be 
adequate for cooking for a family of from five to ten ple. 
Additional hot water may be obtained as desired by the use 
of the immersion heater within the water jacket, but it 


ing of his type of cooker. With the usual type of range 
3,901 watt- hrs. were required for this dinner, but only one 
gallon of water was provided, as compared with two in the 
author’s case. 

The graphic curve shown in fig. 3 gives particulars of the 
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Fic. 2.—PLAN AND SECTION oF THERMAL STORAGE COOKER. 


should be remembered that the energy used for this purpose 


Is utilised at nearly 100 per cent. efficiency, since all losses. 


are already accounted for in the 200 watts normal input. If 
a constant daily demand exists for more water than is 
ncrmally provided, this should be obtained by a constant 
input, providing additional unity load factor load. 
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FId. 4.—CoOMPARATIVE LOAD CURVES FOR STANDARD MENU. 
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energy consumption of the thermal storage cooker in this 
case; for the rest of the day, there would be a constant load 
of 200 watts. 

The author gives a further comparison in regard to a 
“standard” daily menu, covering breakfast, dinner and 
supper, the comparative load curves superimposed being 
shown In fig. 4. 

The maximum possible demand of the range was 3,600 
watts, though the highest demand shown in fig. 4 19 2,500 
watts; the maximum possible demand of the cooker is 700 
watts. The cooker also produced 5 gallons of hot water in 
addition, while the range produced none except that used in 
the cooking operations; this additional hot water would have 
cost 158 if obtained by the method of the range at 3c. per 
KW.-br. 

The author concludes by pointing out that some coast com- 
panies are catering for irrigation business, giving an income 
of about 1 cent per KW.-hr., in every case building the supply 
lines, and expresses the opinion that if the power companies 
are willing to sell 100 per cent. load factor energy at the same 
price for the cooker described, a new era in electric cooking 
will result: he adds that the complete cooking equipment will 
cost less than the cost of transformers, services, and meters 
required for a standard range. 


RECENT PROGRESS IN PYROMETRY. 
By CHAS. R. DARLING, A R. C. Sc. I., F. I. C. 


(Abstract of paper read before the RO VAL Society or Arts.) 
In 1910 the author delivered four Cantor lectures before the 
Society on the subject of “ Industrial Pyrometry,“ which 
contained an account of the appliances in use at that time. 


l 
| 

? 
à 


awo a o 


e.av ele @ @ oao 


6 Lus FOAaSY BLEF 


1 Le 89 OZ. ON:ONS 2.83 PUDDING 


nO ATTENOANCH 


948. 917 OF Turns 


3 P. M. 


Fic, 3.— LOAD CURVE oF THERMAL STORAGE COOKER WHILE COOKING A DINNER. 


At 100 per cent. efficiency, approximately 10 gallons of 
water may be heated in 24 hours from 20 deg. C. to 75 deg. C. 
with au input of 100 watts. 

Under this condition it is possible econotnically to meet all 
deinands for hot water for domestic uses. The cooker 
described has been thoroughly tested under working condi- 
tions, and the author, taking a recent commercial report upon 
ap ordinary electric range, with which the energy used for 
each operation and load curves were given for the preparation 
of a standard“ dinner, makes a comparison with the work- 


During the intervening period many improvements have been 
introduced, and many new instruments designed. 

Apart from the work of Governinent institutions such as 
the National Physical Laboratory, practically all recent pro- 
gress in pyrometry has been due to the efforts of instrument- 
makers, and little of importance has emanated from our 
educational institutions. As the result of scientific methods, 
British makers of pyrometers are not merely independent of 
other countries, but stand unrivalled in regard to the quality 
and accuracy of the instruments they supply. 
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During the period under notice no pyrometers based upon 
hew principles have been introduced, and the udvances made, 
therefore, relate to methods previously in use, which it will 
be convenient to consider under separate headings. 

Thermoelectric Pyrometers.— The past few years have wit- 
nessed a great extension of the use of base metals in the 
construction of thermal junctions. This has been due not 
merely to the almost prohibitive price of platinum and 
kindred metals, but to the fact that properly-chosen base- 
metal couples develop a relatively high E. M. F., and therefore 
enable a strong and cheap indicator to be used in place of 
the sensitive instrument required for couples of the platinum 
series. The chief base-metal couples in use in this country 
are composed as follows :— 


Highest 


Positive. Negative, working | Maker. 
temperature. 
—— — — — yG : 
Iron se . Constantan  ... 900“ C. |All British 


Iron - nickel alloy 


| f Iron-nickel alloy firme. 
Jof different com- 1, 000“ C. R. W. Pau’, 


position 


i 
es .__ | f Nickel-chromium } | | 
Bria ae | {ally of different \ 1,200° C. sb nani gies 
y com position mee i 


For occasional readings, the last-named junction may be 
raised about 100 deg. C. above the limit mentioned. For 
work at lower temperatures than 700 deg. C., copper-con- 
stantan junctions are frequently used, as, for example, in 
measuring the temperature of superheated steam. Numerous 
other combinations are used, particularly in the United 
States. 

Considerable doubt has been thrown on the reliability of 
base-inetal junctions by Kowalke, who investigated a number 
ef couples supplied for commercial purposes by American 
makers. In all the cases examined sustained heating for 
twenty-four hours was found to alter the calibration by 
amounts varying from 20 deg. C. to 130 deg. C., the depart- 
ture being most noticeable at the higher temperatures used 
—SOU deg. C. and 1,000 deg. C. Depth of immersion in the 
furnace was found to cause discrepancies in the indications, 
and the general results showed that large errors might arise 
owing to defects in the couples sent out by the makers. 
With most of the junctions, however, it was found that 
prolonged heating induced a practically stable condition, and 
the conclusions to be drawn were: (1) the couple should be 
aged by continuous heating at its upper temperature 
limit before calibration; (2) the depth of immersion during 
calibration should be the same as that obtaining when the 
pyrometer is in use; and (3) metals which form solid solu- 
tions with one another give the best results. Since the 
publication of Kowalke’s work, I have tested an iron-con- 
stantan pyrometer which has been in use in my own labora- 
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Fic. 1.—POTENTIOMETER INDICATOR. 


tory for nearly three years, during which time it has been 
repeatedly heated to 850 deg. C. At the melting-point of 
zinc (419 deg. C.) the calibration was strictly correct, and at 
S00 deg. C. the reading was only 5 deg. too low. This pyro- 


meter is of the heavy type, made by welding a constantan 


rod to an iron tube, and the slight error thus shown after 
repeated use compares favourably not only with junctions 
made of platinum and its alloys, but with any type of pyro- 
meter whatsoever. The general experience of users of base- 
metal couples of British manufacture is that the changes in 
calibration are much less than those recorded by Kowalke, 
which, if generally true, would entirely discredit this class 
of instrument. 

An interesting investigation of junctions of carbon and 
graphite has been made by O. C. Bidwell, who finds that by 
the aid of these materials temperatures as high as 2,000 deg. 
C. may be read. It is necessary to subject the junction to a 
preliminary heating at this temperature before calibration, 
in order to remove volatile impurities, when constant read- 
ings can be secured. Both carbon and graphite can be 
obtained in thick rods, and can be machined, so that it is 
possible to build up a robust pyrometer with these substances. 
If this couple be found to meet the requirements of industrial 
practice, 16 should prove extremely useful for temperatures 
exceeding 1,200 deg. O., and may solve the outstanding 


problem of determining the temperature of molten steel in 
188 aoe Its utility in experimental work is already estab- 
ished. : 

Several new materials have been introduced to form the 
protecting sheaths necessary to shield junctions from the 
corrosive action of furnace gases. Alundum (oxide of alumi- 
nium) is now used for this popoe, but although it pos- 
sesses a high melting-point (2, eg. C.) it is too permeable 
to guses, particularly at high temperatures, to be of general 
service. The same remark applies to a new material of the 
carborundum type, known as “‘silfrax,’’ recently introduced 
in the United States. Another material with a carborundum 
basis, called silit,“ is said to give satisfactory results. All 
the three substances named are brittle, and consequently 
cannot be subjected to rough usage. A new type of sheath, 
for use with molten brass or bronze, possesses a tip of molyb- 
denum, connected to a nickel tube covered with a protecting 


. material, so that only the molybdenum and the protection 


come into contact with the metal. As molybdenum is a good 
conductor of heat, and only a thin tube is used, a rapid 
reading of the temperature is obtained, the molybdenum 
being unacted on by the molten metal. This sheath is said 
to be entirely satisfactory for this purpose; if so, a trouble- 
some problem in pyrometry may be regarded as solved. 
Foster's method, in which a junction of Hoskins’ alloys is 
dipped directly into the molten brass, gives rapid readings, 
but the junction is gradually eaten away. 

A new departure in the method of indicating temperatures 
in commercial instruments has been made by the Leeds and 
Northrup Co., of Philadelphia, who have adopted the poten- 
tiometer principle, previously only employed for accurate 
laboratory work. The electrical connections of an instrument 
of this kind are shown in fig. 1. A current from a two-volt 
accumulator B, passes through an adjustable resistance R 
a fixed resistance Ra and a uniform stretched wire DE. A 
the point D is attached one terminal of a sensitive galvano- 
meter G, the other terminal being connected to one contact 
of the pyrometer. The remaining wire of the pyrometer 
is fastened to a sliding-wire contact, F, which may be moved . 
along DE. A standard cell, S, is permanently connected to R, 
and may be joined to the galvanometer when desired by means 
of the switch A. To commence with, S is connected to the 
galvanometer, and R, adjusted until no deflection is obtained. 
The switch is then turned over to the pyrometer, and the 
slider F moved along the wire until the deflection is again 
zero, when the fall of potential between D and F will be 


equal to the E.M.F. of the heated junction. From the relation 
E.M.F. of junction Resistance of DF 
E.M.F. of standard cell R2 
the E.M.F. of the junction is determined; and as the tem- 
perature corresponding to this is known by preniong experi- 
ments, the point of balance on the wire may be marked with 
this temperature. Similarly, the whole length of the wire 
may be divided so as to read temperatures directly. It is 
essential to accuracy that the fall of potential along DE must 
not change; and as the voltage of the working cell B falls off 
with use, R; must be adjusted from time to time, so that when 
the standard cell is coupled to the galvanometer no deflection 
is obtained. The advantages possessed by an indicator of 
this kind are (1) great sensitivity, allowing the use of a large 
scale on which small differences of temperature may be read; 
and (2) the fact that the readings are independent of the 
resistance of the pyrometer, and its leads. On the other hand, 
an adjustment is necessary before taking a reading, and the 
working cell must be re-charged or renewed from time to 
time. A skilled observer could obtain closer readings than 


Fia. 2.—PRINCIPLE OF PAUL’S RADIATION PYROMETER. 


would be possible with an ordinary indicator, but in the 
hands of an untrained workman difficulties in use might 
easily arise. 

Another adaptation of the potentiometer principle to indi- 
cators has been introduced by the Cambridge Scientific Instru- 
ment Co., with a view to obtaining closer readings over a 
given range. If an indicator be graduated from 0 deg. to 
1,000 deg., and the working range be 500 deg. to 1,000 deg.. 
the useful part only occupies one-half of the scale, and accu- 
racy of reading is thereby restricted. If, however, it can be 
arranged that the pointer remain in the zero position until the 
pyrometer has reached 500 deg., the whole scale may then 
be used for the interval 500 deg.-1,000 deg., thus enabling 
finer readings to be taken. The way in which this may be 
accomplished may be understood by reference to fig. 1. If 
the galvanometer, G, be replaced by an indicator, coupled up 
so that the fall of potential between D and F opposes the 
movement of the pointer due to the pyrometer, no deflection 
will occur until this E.M.F. is overcome. If the value of the 
opposing E. M. F. be equal to that developed by the pyrometer 
at 500 deg., the pointer will only commence to move when 
this temperature is attained. and hence the whole scale may 
be devoted to the range 500 deg.-1.000 deg. Assuming that 
the indicator be sufficiently sensitive. it is evident that a full- 
scale reading could be obtained for a less interval—say 200 deg. 
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—the commencing temperature being regulated by altering 
the position of the contact F. In one form of indicator 
arranged on this principle, the changes in the voltage of B 
are automatically compensated by the standard cell; in a 
simpler form, the standard cell is abolished, and the varying 
voltage of B allowed for by adjusting resistances in a circuit 
until the indicator, on being switched into this circuit, shows 
exactly full-scule deflection. 

A similar result to the foregoing is attained by a different 
method in the instruments made by R. W. Paul. In these, 
the indicatur takes the position of the galvanometer in a 
Wheatstone bridge, the pyroineter being in the indicator 
circuit. By adjusting the resistances in the arms of the 
bridge, a small current from the external battery may be 
caused to pass aroan the indicator so as to oppose that due 
to the pyrometer. is Opposing current may, for example, 
be regulated so that the pointer of the indicator remains at 
zero until the pyrometer 595 attained 500 deg., thus leaving 
the whole scale available for graduation from 500 deg. up- 
wards. Examples of useful ranges on instruments furnished 
with a double scale are appended :— 


Janeton, | Full range, Special range, 
| C, C, 
Two iron-nickel alloys ee | to 1,000 700 to 900 
Platinum— Ps Ie eee %% 0 to 1,300 600 to 900 
Two rhodio- platinum alloys ...' @ to 1,600 50) to 1,100 


| 


Combined with this Wheatstone bridge arrangement is a 
device for correcting automatically for changes in the tem- 
erature of the cold junction. In the four arms of the bridge 
wo of the resistances are of manganin, which are unaffected 
by temperature changes, whereas the other two are of 
copper, which alters in resistance on heating or cooling. 
The bridge is accurately balanced at 20 deg. C., but at any 
other temperature a sinall current will pass through the 
indicator, the direction of which will depend upon whether 
the resistances have been raised or lowered in temperature. 
The cold junction is located so as always to possess the same 
temperature as the resistances, which are regulated so that 
the movement of the indicator pointer, when the bridge is 
out of balance, covers an amount of the scale representing 
the difference between 20 deg. and the temperature of the 
cold junction. This compensation is arranged to hold either 
for full or special range. 

A mechanical ‘‘hold-up’’ for special range work has 
recently been devised by the Cambridge Scientific Instrument 
Co. In this case the indicator possesses a suspended coil, 
and by turning a graduated head a twist is imparted to the 
suspension, Opposing that due to the current passing from 
the pyrometer through the coil. By turning the graduated 
head to a given mark, the zero of the indicator may be made 
to represent, say, 500 deg., and the whole scale used for the 
remainder of the range. 

The general use of superheated steam in engines, including 
locomotives, has opened a wide field for the useful applica- 
tion of pyrometers. In tbis instance it is necessary to arrange 
the pyrometer to withstand pressure, and to provide fittings 
whereby it may be fastened to a steam-pipe. Thermal junc- 
tions of copper and constantan are usually employed. In 
the case of locomotives, an indicator unaffected by vibrations 
is requisite, and can now be supplied by the various makers. 
_ Resistance Pyrometers.—There are few changes to record 
In connection with this class of instrument, the patterns in 
use five years ago having undergone little modification. 
Platinum, which is the metal invariably used, has been shown 
recently by Sir William Crookes to be measurably volatile 
above 1,000 deg. G., and this explains fully why the readings 
oi these pyrometers went astray when a continuous tempera- 
ture above this figure prevailed in the furnace. For work 
at low temperatures, such as occur in connection with cold 
storage, and also for use in chemical operations at moderately 
high temperatures, the resistance pyrometer is to be pre- 
ferred on account of its greater accuracy, and its use for such 
purposes is extending rapidly. An installation, consisting of 
a number of instruments connected to a single indicator 
through a switchboard, is now a common feature in cold 
stores or up-to-date chemical works. By its aid the attendant 
can read the temperature at any point by switching the 
pyrometer located at the spot on to the indicator, and the 
accuracy of the reading may be either 1 deg. or less if desired. 
For metallurgical work, resistance pyrometers find an applica- 
tion in cases where great accuracy is essential, and where 
provision is made to secure a precise adjustment of the tem- 
erature of the furnace. A common practice in large estab- 
ishments is to use thermoelectric instruments for the ordinary 
work, but to keep one or more resistance pyrometers for 
specially accurate work, and for checking the various indi- 
cators in general use. This is sound practice, as it makes 
the best use of both systems. 

Reference may be made here to the interesting researches 
of Northrup, which give promise of an extension of the resist- 
ance method to a range of temperature beyond its present 
limit of 1.000 deg. C. Northrup found that certain metals, 
such as copper, increase steadily in electrical resistance up to 
the melting-point, and that in the process of melting the 
resistance is doubled in value, after which the resistance of 
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the molten metal increases uniformly as the temperature 
rises. It may be possible to devise an instrument in which 
the temperature is deduced from the resistance of a molten 
metal; if so, the range of resistance pyrometers could be 
extended to at least 1,400 deg. C., and higher than this if a 
protecting sheath capable of withstanding a greater tempera- 
ture could be found. Another possible extension of the resist- 
ance method is suggested by the change in resistance shown 
by pyro-conductors with rise of temperature. These bodies, of 
which glass is an example, decrease in resistance with rise in 
temperature; thus alundum, at 1,100 deg. C., has a resist- 
ance of 6,100 ohms per cm. cube, whicb falls to 190 ohms at 
1,600 deg. C.—an average decrease of nearly 12 obms per 
degree. A very coarse instrument would readily detect a 
change of this order, and further investigations in this direc- 
tion may lead to a pyrometer based on this phenomenon. 

Radiation Pyrometers.—The drawbacks incidental to the 
use of thermoelectric pyrometers for temperatures exceeding 
1,000 deg. C. have led to a wide adoption of the radiation 
method in processes involving readings about this point. The 
Féry pyrometer, made by the Cambridge Scientific Instru- 
ment Co., is extensively used, and has been improved in 
details. In the early form, a suspended-coil galvanometer 
Was necessary as indicator, owing to the low E.M.F. developed 
by the junction on which the rays were focused. The use of 
an alloy of antimony and zinc, in atomic proportions, as one 
of the junction materials, has enabled pivoted indicators to 
be used, owing to the greatly increased E.M.F. obtained, which 
is a great advantage from the standpoint of portability. The 
gilt mirror formerly used has been superseded by one of a 
special alloy of higher reflecting power, and the focusing head 
graduated so that, without sighting, the pyrometer may be 
focused for any desired distance. Whipple has applied this 
pyrometer to the determination of the temperature of molten 
metals by mounting it at the open end of a fireclay tube, the 
closed end of which is dipped into the metal, and kept per- 
manently in focus. By this means readings as high as 1,500 
deg. C. have been taken in small ladles, but so far it has not 
been found possible to apply the method to large masses 
which cannot be approached closely. 

Foster’s fixed-focus instrument has also proved quite satis- 
factory for general workshop requirements, and has found 
many applications. This pyrometer as used for molten metals 
is attached to a fireclay tube, the closed end of which is 
immersed in the material. A feature of this arrangement is 
a vertical ventilating tube in front of the mirror, which pre- 
vents metallic fumes rising from tho fireclay tube, in case of 
breakage, from entering the upper end of the telescope, and 
thus avoids any damage which might arise from this cause. 
Being mounted on a light tripod, the instrument is portable, 
and ean be adjusted in height as required. A pivoted indi- 
cator is used. A special form of this 19 0 designed for 
lower ranges, such as 500 deg. C. to 1, 000 deg. C., can now be 

rocured. Another form of fixed - focus pyrometer, due to 
Thwing. has been marketed by R. W. Paul. The principle 
of working is shown in fig. 2, where E is a tube containing 
a polished cone, C, at the apex of which is fixed a thermal 
junction, T. Rays from the hot source 44“ enter the tube 
at D, and pass into the cone, being finally reflected on to T, 
which is connected to the indicator. So long as the lines 
joining the outside of the cone with the extremities of the 
entrance D, crossing at O, fall within the hot source, AA’, the 
reading will be the same at all distances. The actual pyro- 
meter 1s mounted on a tripod, with a Unipivot galvanometer 
as indicator, the scale, as in all radiation pyrometers, being 
divided into temperatures according to the fourth-power law. 

The certificates issued by the National Physical Laboratory 
with radiation pyrometers of al! types mentioned indicate 
the high degree of skill shown by the makers. The correc- 
tions are invariably small, and sometimes non-existent. . 

Mention may be made here of the results of various deter- 
minations of the value of the constant K in the radiation 
formula 

E= X (Ii — 1720, 
where E is the energy radiated by a black body in watts per 
square centimetre. Using the accurate pyrometers now avail- 
able, the value for K has been found to be 5.6 * 10. 

Recorders.— The advantages of continuous records of furnace 
temperatures have been widely recognised ear the last 
few years, and in consequence developments in this branch 
of pyrometry have been extensive. The modern form of the 
Roberts-Austen photographic recorder, made by the White 
Instrument Co., is used in many places; but the modern 
tendency is in favour of inked records, which are always 
visible, and require no photographic treatment. 

In the recorder made by the Foster Instrument Co., for use 
with thermoelectric or radiation pyrometers, the galvano- 
meter is pivoted horizontally, the pointer being vertical. At 
the tip of the pointer is placed a capillary tube, carrying an 
inked wick, so that a mark is made on the chart when the 
wick is brought into contact by the action of the presser-bar. 
This bar is actuated by clockwork, and presses the tip of the 
pointer on to the paper at definite intervals, between which 
the pointer swings freely under the influence of the pyro- 
meter. The chart is circular in form, and rotates on its axis 
at a definite rate. The radial lines from the centre to the 
circumference are divided into degrees of temperature; and 
hence the condition of the furnace at any given time may be 
read off. It is a strongly-made and serviceable instrument. 
The utility of the Thread Recorder, made by the Cambridge 
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Scientific Instrument Co., has been extended by adapting it 
for the purpose of obtaining several simultaneous records. 
Two indicators are fixed side by side, the pointers of which 
are depressed at intervals on to an inked thread, which 
touches the chert and makes a mark. A double chart is 
mounted on a single drum, which rotates by clockwork, and 
a separate pyrometer may be coupled to each indicator. When 
four records are required simultaneously, two threads, wetted 
with inks of different colour, are used: and by an automatic 
arrangement the pointer may be made to descend on each 
thread in turn. Two pyrometers are connected to each 
galvanometer, and are brought into circuit in turn, so that 
the records of each appear in a different colour; and thus 
four records in all can be secured on the same chart. It 
may be used for thermoelectric or radiation pyrometers. The 
Leeds and Northrup Co., of Philadelphia, have introduced a 
recorder which is actuated by an electric motor, instead of 
clockwork, and which may be used for resistance or thermo- 
electric instruments. A boom from the coil of a galvano- 
meter is placed between a systein of levers, and when on 


either side of the central position it enables the levers to 


engage and to cause a disk to rotate. The effect of the rota- 
tion is to readjust matters so that the boom is restored to the 
central position. Used with a resistance pyrometer, the 
moving disk alters the resisfance in one arm of a Wheatstone 
bridge until a balance is obtained, when the boom assumes 
the central position and the levers fail to engage. When 
connected to a thermoelectric pyrometer, the movement 
causes an arm to move over a potentiometer wire (fig. 1), 
until the E. M. . due to the pyrometer is counterpoised, when 
the boom will become central. The movements of the disk 
are communicated, by suitable mechanism, to a pen moving 
ever a chart. This recorder is much used in the United 
States, but has not yet been adopted in Britain. 

The motor-drive has also been applied in the recorder made 
by R. W. Paul. A special device is used to ensure a constant 
speed of rotation in the motor, which, by suitable gearing, 
actuates the chart and presser-bar. The pointer of the 
galvanometer is pressed periodically on to an inked ribbon. 
beneath which is placed a thin metal rod over which the 
chart passes. The speed of the various movements may be 
altered by changing the gear. A Unipivot galvanometer is 
used when records of thermoelectric or radiation pyrometers 
are being made; and when a resistance pvrometer is em- 
ployed a Harris indicator is used instead of the galvanometer. 
Multiple records may be secured with any type of pyrometer: 
and specially useful features are: (1) The provision of metal- 
faced joints in the cover, which makes the recorder dust- 
proof; (2) the construction of the apparatus in separate units, 
each of which ie easily replaceable; and (3) the use of the 
motor in place of clockwork, which enables a greater power 
to be used in actuating the various parts. 

Messrs. Siemens & Co., who were the first to introduce an 
ink recorder, have recently introduced several improvements 
in their instrument. The case is now constructed entirely of 
metal. jointed so as to be dust-proof. A pivoted galvano- 
meter is used, and the pointer, made of thin metal, is pressed 
down periodically on to an inked ribbon, beneath which is 
placed a metal knife-edge over which the chart passes, eo that 
a small dot is made at each contact. The case is made with 
a sloping front in which a window is inserted, thus enabling 
a large portion of the record to be seen at a glance. This 
front is hinged to permit of access to the clockwork, which 
is made in three separate parts, controlling respectively the 
forward movement of the chart, the ascent and descent of 
the presser-bar, and the movements of the rollers on which 
the record-paper is wound. Robust construction and small 
size are features of this recorder. 

At the present time, when all are in search of methods of 
adding permanently to our industries, the example furnished 
by the manufacture of pyrometers may be cited as a useful 
guide to success in this direction. All the establishments in 
which pyrometers are made in this country are under the 
direction of thoroughly skilled scientific men, who are con- 
stantly devising new instruments with a view to greater 
eficiency and a wider field of application. All are in close 
touch with the National Physical Laboratory, which has 
proved invaluable to them in regulating the calibration of their 
instruments. and securing a uniformity which ig now com- 
parable to that which exists in thermonieters. The result is 
a thriving and constantly extending industry, not threatened 
hy foreign competition, and not in need of artificial props 
to ensure its success. The instruments exhibited, all of 
British manufacture, cannot be surpassed. or probably 
equalled. by anv other country; and are examples of what 
may be accomplished by the intelligent application of science 
to industry. 


DISCUSSION, 


In the course of the discussion, the CHAIRMAN (SIR ROBERT 
A. HAD FIELD, F. R. S.) said that human eyes varied, and two 
observers trying to observe the temperature of the same 
heated object generally arrived at quite different conclusions. 
As showing the extremes of temperature which had been 
measured, it might be mentioned that Professor K. Onnes 
had been down to within 1} deg. of the absolute zero: on the 
otber hand, Mr. O. Lummer claimed to have reached as high 
as 6,090 deg. absolute (about 5.800 deg. C.), by impregnating 
the carbons of the are, and working it under high pressure, 


that artificial temperature of course approximating to that 
of the sun. Dr. Whipple, acting under strong advice which 
he put before him, was now in a position, to turn out pyro- 
meters for the supply of which we had hitherto been depen- 
dent upon the Continent. They were now ‘‘made in England. 
Nearly all the developments of special steel were due to the 
possibility of now being able to determine temperatures vary- 
ing from a few degrees to 1,200 deg. C. or more. The manu- 
facture of modern armour, projectiles, guns, material, and 80 
on, was now practically dependent upon accuracy of tem- 
perature observation. At certain physical temperatures a 
difference of even one degree Centigrade would considerably 
modify the physical qualities of the steel being treated. 
Ordinary carbon steel of tool-steel grade quenched at 725 deg. 
C. would bend considerably, and had a Brinell hardness 
number of 228. Quenched at 735 deg. C., the same material 
would only bend 1.5 deg., the hardness number being in- 
creased to 512. Quenched at 740 deg. C., or only 5 deg. C. 
higher, the bend was nil, and the hardness number was in- 
creased to the high figure of 713. Thus, there was the remark- 
able fact that by increasing the temperature only 15 deg. C., 
one had the phenomenon of complete hardening. The small 
difference of 15 deg. C. (27 deg. F.), within which range 
hardening or non-hardening results occurred, represented no 
more than the change in temperature between a spring and 
a summer day. vet such slight differences in temperature 
entirely revolutionised the structure of steel. In a difference 
of only about 4 deg. C.. complete revolution took place in 
the magnetic qualities of iron. For example. the thermo- 
couple temperature was kent steady for several minutes at 
733 deg. C. in one case without alteration in the magneto- 
meter deflection. which differed very little from that at 730 
deg. C. The furnace temperature was then raised verv 
slightlv. and, before the thermo-couple reached 734 deg. C. 
a rapid fall of magnetisation set in. In other words, that 
important revolutionary change in iron could only be deter- 
mined by the aid of very accurate pyrometers. They were not 
verv sure about temperature observations when they got up 
to 1.400 deg. C. and higher. Molten mild steel had a tem- 
perature of about 1.580 deg. C. Couples exposed to high tem- 
neratures were liable to become very brittle and. when 
immersed in fluid steel, disintegrated. In a general way, 
speaking from many years’ exnerience, the following renre- 
sented the exnerience of the laboratories in Sheffield. With 
reference to the best form of couples, nothing had been found 
for all-round service to supersede platinum and platinum- 
rhodium. There were some good base-metal couples, but thev 
were not serviceable for hich temperatures. He found it 
hest to use resistance wires of the platinum alloys throughout. 
The use of those couples was not so expensivé as might at 
first sight seem to be the case, because the scrap platinum 
from hich-temperature work was useful for low-temperature 
work. With regard to the various forms of pyrometer instru- 
ments. platinum resistance pnvrometers were too sluggish 
for quick readings. not suitable for high temperatures, and 
were costly to renair. Tt had been found that the thermo- 
electric tvne was best. The vital noint about these bad been 
to get an instrument of sufficiently high resistance made un 
of a material which would not vary with fluctuations of 
atmospheric temperature. High resistance was ahsolutelv 
necessary to swamp the changes in resistance of the circuit 
when using different lengths of connle. Makers were now 
waking up to this, and the Cambridge Scientific Instrument 
Co., Siemens Bros., and the Beichlee Co. of America. were 
found to be quite satisfactory in that respect. Carpentier, of 
Paris. also made an excellent instrument. having 1,000 ohms 
resistance, entirely of German silver, and giving a scale 
13 in. long. It had been fonnd essential for accuracv to 
keep the instrument in a fixed position and calibrate it in 
situ. With regard to recording nyrometers, there were very 
few instruments on the market of sufficiently high resistance. 
and nothing had been found to beat the Roberts-Austen photo- 
graphic recorder. made by the White Instrument Co., for 
serviceability. With regard to calibration, he strongly 
emphasised the desirability of calibrating with standard melt- 
ing and boiling points, in preference to relving upon the 
makers’ calibration or on standard couples. As an example 
of the cost of platinum and platinum-rhodium wire as used 
in modern pvrometers, he might sav that his firm, in 1913, 
spent on platinum and platinum-rhodium wire 4370. in 1914, 
£415. and the expenditure for this year would probably be 
about £600. They made many thousands of determinations 
each week. If any one of these were inaccurate it would 
mean bad work and the loss of hundreds of pounds. That. 
would give some idea of the importance of pyrometer work. 
Mr. CHARLES E. Foster thought the pyrometer-maker was 
ahead of the furnace-maker in so far as the control of tem- 
perature was concerned. The pvrometer-maker could 
measure to a finer degree of accuracy than the furnace-maker 
could make a furnace to maintain that temperature. In order 
to secure a base metal thermo-couple which was going to be 
stable, a great deal of refinement had to be given to the 
alloys before they were used. The base metal thermo-counle 
usually oxidised much faster than the noble metal. In the 
noble metal the chief danger was contamination either bv 
furnace gases and metal vapours in the furnace gases, or 
from the alloy (perhaps 10 per cent. iridium witb platinum) 
in the platinum wire. With base metal thermo-couples thut 
difficulty did not arise. Oxidation .and the inechanicaltrag> 
ture of the wire appeared to he-the msna end cf the hfe cf 
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the base metal thermo- couple, and that, in his experience. 
generally occurred long before the contamination had reached 
anything detectable within commercial limite. 

r. J. A. HARKER believed a lot of the difficulty with regard 
to certain types of pyrometer was not due to inherent lack of 
homogeneity in the wires themselves, but very often was due 
to lack of sufficient immersion to give the true temperature of 
the part which really mattered. With regard to the volatility 
of metals, supposing a glubule of silver was dropped down 
the porcelain tube of a resistance thermometer, and it was 
heated for an hour to 700 deg. C., it broke down the whole 
of the insulation completely. i 

Mr. Henry C. JENKINS remarked that it was very difficult 
to make alloys like constantan absolutely uniform. A very 
small difference in composition would very much alter the 
E.M.F. obtained from those thermo-couples. The question of 
the porosity of the sheaths was very important. A little 
metallic vapour was fatal to any accurate raont 

The AUTHOR, in reply, said that, speaking within practical 
limits, the more fragile the pyrometer, and the less material 
there was about it, the more accurate it was likely to be, but 
there were mechanical limitations which had to be provided 
for. There was no doubt that some of the pyrometers in 
use were far stronger than was necessary, and the strength 
was, put in at the ra 8 of accuracy. Whether a practical 
liquid element could made out for a furnace was a matter 
which, for the present at any rate, he preferred to leave to 
the instrument-maker. 
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Electrolytic Copper in Germany.— It is announced 
that the Huttenwerke Niederschonweide propose to erect plant in 
the vicinity of Bitterfeld for the production of electrolytic copper. 
The energy required is estimated at 2,000,000 Kw.-hours per 
annum, and would be obtained from the Electro Works Co., of 
Golpa Jessenitz, The carrying out of the scheme would increase 
to the number of works turning out electrolytic copper, the 
two existing being those of the North German Refinery Co. and 
the Kayser Metal Co. 


Private Arrangements, — VENNER’S ELECTRICAL 
CooxING AND HEATING APPLIANCES, LTD., 66 and 68, Wands- 
worth Road, London, 8.W.—In pursuance of the Companies (Con- 
solidation) Act, a meeting of the creditors of the above was held 
recently, when the liquidator (Mr. G. E. B. Venner) presented an 
approximate statement of affairs, which showed liabilities of 
£1,703 68. 8d. The assets consisted of book debts £167, plant and 
fixtures £500, estimated to realize £300, office furniture £136, 
stock in trade £819 and cash in hand £12, making total assets of 
£1,434, or a deficiency of £269. It was reported that the com- 
pany was registered in April, 1914, with a nominal capital of 
£100,000. The company was formed to take over certain patente, 
and the vendor (Mr. Venner) received as consideration shares of 
the face value of £83,500. A sum of £3,806 was also subscribed 
in cash for shares. It was pointed out that the company had 
carried out certain experimental work and had been placed on a 
satisfactory basis. Negotiations were in progress with a view to a 
reorganisation and the sale of tie patents and assets to a new com- 
pany. After discussing the position, it was decided that the meet- 
ing should be adjourned in order that arrangements for the sale of 
the patente and assets might be carried through. It was stated 
that the sale should provide sufficient to discharge the creditors’ 
claims in full. 

HAROLD BoURNE (trading as H. G. Andrews & Co.), electrical 
engineers, 16, Royal Arcade, Boscombe, and The Wharf, High 
Street, Swanage.—The creditors interested herein were called 
together recently, when a statement of affairs was presented 
which showed liabilities of £1,263. The indebtedness to the trade 
was £385, Mr. A. Bourne was shown as a cash creditor for £400, 
and there was an overdraft at the bank of £478. The assets were 
estimated to realise 8295, less £44 for preferential claims, leaving 
net assete of £250, or a deficiency of £1,013. No offer was made 
by the debtor, and it was decided that Mr. H. W. Buckinghan, of 
Messrs. Knapmann & Buckingham, Rood Lane, E C., should be 
appointed trustee of the estate, with a committee of three of the 
. creditors. It was stated that an attempt would be made to dispose 
of the stock by private treaty, failing which a public auction 
would be held. l 


Trade Announcements. —MR. Harry Nance, Dragon 
Buildings, Cardiff. is now representing the Premier Accumulator 
Co., Ltd.. for South Wales and Monmouthshire, his arrangements 
with Messrs. Pritchette & Gold, Ltd., having been determined 
on July 20th last, this being neceseary in connection with the 
amalgamation of the latter company with the E.P.S. Co. 

The agency for the British Isles for the electric vehicles (including 
the Ward Special,” recently deacribed in our pages) built by the 
WARD Motor VEHICLE Co. of Mount Vernon, N.Y., has been taken 
up by Mr. Dermot Mooney, 284, Gillingham Street, Victoria, S.W. 

The agency for the Century single-phase motors has been 
acquired by the SWEDISH GENLBAL ELECTRIC, Lro., Norfolk House, 
Cannon Street, E.C., and the London stock of Century motors 
is now under their control. This department of their business is 
heing oarried on by Mr, R. A. Marples, who for many yearn haa 
represented the Century (o. in the United Kingdom, 


For Sale.—The Visiting Committee of the County Asylum, 
Upton, Chester, have for disposal by tender three 35-Kw. steam- 
driven dynamos, main switchboard and feeders, also one vertical 
engine. Partioulars are given in our advertisement pages. 


Deeds of Assignment.— GEORGE BRAULIK, 8, Lambeth 
Hill, and Maiden Lane, London, E.C.—In the matter of a deed of 
assignment dated June 3rd, 1914, and registered on June 10th, 
1914, the statement of trustee's receipts and payments from 
December 4th, 1914, to June 30th, 1915, has been issued. The 
total payments into the London City and Midland Bank to 
June 30th, 1915, were £7,472 158. 6d., and the total payments to 
that date, £7,397 48. 5d. The amounts of liabilities and assets at 
the date of the execution of the deed as estimated by the debtor 
were £11,914 28. 1d. and £11,533 15s. 10d. The terms of the deed 
of composition have now been fully carried out and the estate bas 
been reassigned to Mr. Braulik. 

H. J. Booker, electrical engineer, 51, Tothill Street, West- 
minster, 8.W.—Particulars of claims must be sent by August 25th, 
to the Truatee, Mr. G. E. Corfield, Balfour House, Finebury Pave- 
ment, E.C. 


Liquidation. — PRESTED MINERS’ Gas-INDICATING 
ELEcTRIC Lamr Co., LTD., Upper Holloway, London.— Liquidator 
released July 31st, 1915. 


Motor Catalogue.— LANG DON-DAvIkSs Motor Co., 
110, Cannon Street, London, E.C.—New 20 pp. price list tabulating 
in detail partioulars, prices, weights. dimensions and code words 
of electric motors, squirrel-cage and slip-ring types, single-ph 
40 to 125 periods, and polyphase, 25 and 50 periods. | 

Book Notice. — Handbook of Patent Law.” By 
W. P. Thompson. London: Stevens & Sons. Price 2e. 6d. net. 


LIGHTING and POWER NOTES. 


Abingdon.— Extension or AREA. — The Abingdon 
Electric Light Co. is applying to the B. of T. fora prov. order to 
supply current to the outlying district. The R.D.C. has asked 
the company where the overhead system is to be used and also for 
the acale of charges. 


Barking.— PLANT ExTensions.—The T. C. last week 
considered the report of the electrical engineer on the necessity 
for new plant and extensions at the electricity works. Some 
months ago the Council's application to the L.G.B. for sanction to 
a loan of £18,000 for extensions was returned for amendment, the 
Board suggesting certain omissions. It was stated that in order 
to meet the demand for power during the next few months, and 
to guarantee a continuous supply during the coming winter, the 
installation of new plant was necessary, and it would also reduce 
the generation costs. The capital expended on the undertaking 
was over £60,000, but had been reduced by repayments to £30,000. 
The total loss on the undertaking to 1914 was about £9,000. The 
report was adopted, and the Council accepted tenders for new 
plant amounting to £13,536 : it was decided to submit a revised 
estimate to the L.G.B. based on the tenders accepted, and to include 
£1,600 for buildings. 


Belfast.—At the quarterly meeting of the City Council 
a lengthy discussion took place in regard to the question of re- 
organising the electric supply department. Apparently a special 
sub-committee has had the matter under consideration, and has 
decided that such reorganisation can only be effected by the chief 
engineer of the undertaking, and as the various schemes sub- 
mitted by him have not been adopted, the sub-committee reluo- 
tantly concluded that he should be given an opportunity of 
resigning ; it was admitted that this was not the view of the 
maj rity of the Tramway and Electricity Committee. The Council 
was asked to come to a decision on this matter, but following a dis- 
cussion, an amendment was moved, That all minutes relating to 
the reorganisation of the electricity undertaking be deleted, that it 
be an intimation to the Committee that the chief electrical engineer 
is subject to the supervision of the Committee, who have full control 
of the organisation and administration of the electricity department, 
until the Council decides otherwise, and carried by 25 votes to 19. 
In the course of debate, Ald. Sir Robert Anderson said that during 
seven years as chairman of the Electricity Committee, he never 
heard a single accusation brought against Mr. Bloxam (the 
engineer) for incompetence or anything else; he had been perse- 
cuted by every possible meane, but he never heard him utter a 
word against his persecutors. It was further stated that- Mr. 
Bloxam's scheme for reconstruction had never once been discussed. 


Blackbunrn.—The T.C. has been informed that the 
B. of T. has consented to land at Whitebirk being used for elec- 
tricity works. 


Bootle.—Ye1R's WorkING.—The report of Mr. T. D. 


Clothier, the borough electrical engineer, on the working of the 
electricity undortaking for the year ended March 3lat last, shows 
that 5,173,000 unite were sold, as compared with 4.683, 000 in the 
previous year, the ingrease being due to inoreseed power and 
private lighting sales, The maximum load was 2,480 KW.; the 
nominal generating plant capacity is given at 4.450 KW, bot this 
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it is noted, includes both the new Marsh Lane station and the old 
Pine Grove station, which latter is, to some extent, regarded as a 
stand-by. The total connections to the system, excluding tram- 
ways, amounts to 8,015 Kw. The new works at Marsh Lane have 
supplied the bulk of the output during the year, at a generating 
cost of 44d. per unit, as against ‘54d., the lowest cost recorded at 
Pine Grove station; had conditions as regards coal been normal, 
the cost per unit would have been reduced to 35d. The income 
for the year was £29,494, aud the gross profit £13,488 (as against 
311.186 in 1914), and, after meeting financial charges, the net 
profit was £3,014 (as against £1 340 in 1914). Of this surplus, 
£1,514 was placed to reserve (the fund standing at £3,556): £246 
was placed to renewals (the fund standing at £9,975), and £1,500 
was given in aid of the rates. The report gives tabular statistice 
of the Bootle Street lighting, from which it appears that there are 
395 electric lamps of 70,726 C. p. in use in main streets, and 39 such 
lamps in The candle-power shows a considerable 
decrease (39,000) compared with the previous year, due to war con- 
ditions. An agreement has been made to supply the Litherland 
Council after the war, and an interconnection with the Liverpool 
District Lighting Co., for supply to the Mersey Dock and Harbour 
Board, has been made. 


Bradford-on-Avon.—The U.D.C. has consented to an 
overhead E. L. cable being used by Meere. Spencer, Moulton & Co., 
to convey current to Abbey Mills. 


Bredbury and Romiley.—Prov. Orper.—The Stock- 
port T.C. intends to apply for a prov. order to authorise it to 
supply electricity within the urban district of Bredbury and 
Romiley. The DC. has decided to ask Stockport for a fall state- 
ment of its proposals. 


Bridlington.—L.G.B. Inquiry.—The adjourned L. G. B. 
inguiry into the application of the T.C. for sanction to appropriate 
a site adjoining the electricity works for the erection of a refuse 
destructor, was held on August 4th. Objection was taken to the 
site, the opponents including the East Riding of Yorks. County 
Council and Education Authority. The T. C. had previously 
declined to select any alternative site on account of loss of energy 
in transmission and the increased capital outlay. 


Canada.—Owing to the rapid increase in the con- 
sumption of hydro-electric power in the western portion of 
Ontario, the Hydro-Electric Commission has notified the Ontario 
Power Co. to prepare for furnishing the last 10,000-H.P. consign- 
ment of the 100,000 H.P. contracted for. The total revenue from 
the municipalities, railways and large users on the Niagara 
circuit of the hydro-electric system for the six months ended 
May let was $710,324.95 ; after providing $303,000 for the cost of 
power, $49,000 for maintenance, $155,000 for interest, $30,000 for 
operation, and $156,000 for ineering and construction, the 
sum of $69,808.37 has been applied to the sinking fund, and 
$50,210.36 to the depreciation and reserve account. In order to 
provide for future demands the engineering staff of the Com- 
mission is investigating the development at Niagara of a hydro- 
electric plant of its own. It is understood that the plans 
are being prepared for a 250,000-H.P. development, and it is 
expected that the Commission will shortly be able to announce 
something definite relative to this big undertaking.— Canadian 
Engineer. 

Chester-le-Street.—Street LIGHTING.— The U. D. C. 
proposes, when the present gas contract expires next year, to 
invite tenders for public lighting by electricity. 


Chester.— YEAR'S WORKING.—With reference to our 
Note under this heading last week, we may add that the total 
output sold by the electricity undertaking was 2,535,600 units, as 
compared with 2,531,709 in the previous year, the total costs being 
825d. against 839d. per unit, and the fuel cost ‘211d. as against 
281d. per unit, the actual total cost of coal used being substan- 
tially leas than in the previous year, owing to the use made of 
hydro-electric energy. The net profit of £3,194, together with 
the balance brought forward, amounted to £10,163, from which 
various allocations were made, as previously stated, including 
£6,933 to capital account, and a working balance of £1,358 was 
carried forward. The total of revenue contributions to capital, to 
date, amounts to £16,792, and the department aleo has a reserve 
fund of nearly £7,000. The total loans outstanding amount to 
£95,239, and the total of debt extinguished and revenue contribu- 
tions to capital amount to £64,494, 


Chesterfield. — Proposep PLANT Extensions. — The 
Electrical Committee has recommended the Town Covncil to 
approve of the plan and estimates for a soheme of exten- 
sions to meet the requirements for the coming winter, at a cost 
of £15,200, Subject to satisfactory financial arrangements being 
made, tenders will be invited for a 2,000-Kw. turbo-alternator, 
condensing and air-filtering apparatus, switchboard and cables, a 
water-cooling tank, an overbead travelling orane, two superheaters 
and two mechanical stokers, 

The Corporation has increased the charges for electricity for 
private lighting and power purposes by 121 per cent., except to 
consumers under special oontract,—Siefield Daily Telegraph. 


China,—The China Lighting and Power Co. is building 
a new power station to contain generating plant of sufficient 
capacity to deal with considerable jnoroases in load in the area at 
Kowloon which is supplied by it, The plant, which hes been con: 
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structed by the British Thomson-Houston Co., consists of two 
937-K.v.A. high-pressure B. T. H. three-phase, 60-cycle, 2,200-volt 
Curtis turbo-alternators with direct-coupled exciters, designed to 
run at 3,600 R. P. Mu. These sets will be supplied with steam at 
180 lb. gauge pressure, superheated 160° F. The condensing plant 
will be of the surface type, and will be equipped with rotary type 
motor-driven pumps throughout. The cooling water for the con- 
densers will be drawn from the sea through a duplicate set of 
suction mains. Ia connection with the turbo-alternators, suitable 
air filters will be supplied. A Lea recorder with integrating 
attachment will be installed. For controlling the output and 
distribution from these turbines a nine panel white marble switch- 
board will be provided, fitted with all the usual operating gear and 
instruments; the whole of the switchgear will be fitted with 
duplicate bus-bars to facilitate handling the loads. A B. T. H. 
Tirrill regulator will be included in this equipment. 

The B.T.H Co. is also supplying the equipment for the Hong- 
Kong aud Whampoa Docks. This will consist of two 350-K.v.4., 
250-volt, 900 R. P. M., six-phase, 60-cycle rotary converters. With 
these ate being supplied the necessary transformers aud control 
gear, the latter comprising in each case one high-tension alter- 
nating-current panel, one low-tension alternating-current panel, 
and one continuous-current panel. The B. T. H. rotary coon- 
verters are equipped with self-synchronising starting motors. 
Eastern Engineering. 


Chippenham.— STREET Licutinc.— The T. C. has 
approved of the feport recommending that electricity for public 
lighting be adopted for the recently-added area of the borough.— 
Western Daily Press. 


Continental. — Russia.— The Governor of Kieff 
has informed the local Council that the Minister of Trade aud 
Industry has authorised the Kieff Government to remit 32,000 fr. 
to Paris for the acquisition of electric meters in connection with 
the electric concern recently sequestrated, and also to send 55,000 fr. 
to Switzerland for the purpose of buying transformers. The 
management of the Kieff Electric Co. has notified the town 
Government that in view of the difficulty in obtaining coal it will 
be necessary to use liquid fuel. The management has ordered 
600,000 poods of mazout, and is asking for the requisite wagons to 
bring the fuel over from Ekaterinodar and Baku. It is said that 
the Government of the town proposes to organise a transport of 
petroleum in hermetically sealed casks or barrels on horse wagons. 


Crewe.— The B. of T. proposes to make an order autho- 
rising the T.O. to supply electricity to Manor House, Berkeley 
Towers and the Oaklands, premises situate outside the borough 


boundary. 


Darlington.—Loan Sanction.—The T. C. has received 
L.G.B. sanction to a loan of £26,100 for additional plant, &c., 
needed to supply current to the North-Eastern Railway and other 
works. The total loan applied for was £34,950. 


Dartford.—INcrEAsED Prices.—The U.D.C. has de- 
cided to advance the charges for current as follows as from 
Michaelmas :—Ordinary lighting, Id. per unit; long-hour lighting, 
4d. per unit; power, 1d. per unit. The charges will be readjusted 
as soon as coal can be purchased at or near the rates in force before 
the war. 


Dublin.—The report of the Electricity Committee for 
the quarter ended Jane 30th shows a credit balance on capital 
account for loans of £40,084. For short extensions, house services, 
meters, &c., £9,500 was available, which would carry them to the 
end of the year. Until a further loan can be raised no connections 
will be made except on a guarantee of consumption of £4 a 
year, and mains will only be extended on very exceptional 
circumstances. 


Hereſord.— PRICE Increase.—The T. C. has increased 
the price of current supplied to the waterworks department by 
10 per cent., as from June 24th. 


Heston and Isleworth.—VEAR'S WORKINq.— For the 
year ended March 31st last there was a total income of £10,494 on 
the undertaking, sn increase of £238 over the previous year. The 
total working expenses amounted to 4 5.453, an increase of £484, 
leaving a gross profit of £5,041. After paying interest and loan 
charges amounting to 54.65 1, there was a net surplus on the year's 
working of £390. By debiting the revenue account with the 
balance of £1,549, cost of consumers free wiring, this surplus is 
converted into a technical deficiency of £1,190. This is accounted 
for by the fact that early in the year it was decided to place all 
“t free wired consumers on the same terms as ordinary consumers, 
and to discontinue the practice of carrying out repairs to all free 
wired installations. In effect it means that thie year the Elec- 
tricity Committee repaye the Council as much of the borrowed 
money as it can—represented by its credit balances of the last 
few years—and carrying forward the difference to a future occa- 
sion. 1,509,237 units were generated during the year, compared 
with 1,407,351 for the previous 12 months, an increace of a little 
over 100,000 unite, 


Holywell} —Worrnovse Licatinc.—The B. of G. 
has decided to have inquiries made as to the cost of an E. L. installa- 
tion at the workhouse laundry, power to be derived from the 
electrio plant at the new infirmary, 
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IIkley.—E. L. SCHEME InavauRaTED.—On Monday 
last the Gouncil's new electricity works were opened by Dr. Bates; 
supply is given iu Ilkley and Middleton. The scheme has involved 
an outlay of £21,000 ; the plant, which includes two generators of 
100 Kw. and a large storage battery, is to be duplicated imme- 
diately, Some four miles of feeder cables and 15 miles of distri- 
buting cables have already been laid, and there are over 50 con- 
sumers on the mains. It is hoped that satisfactory arrangements 
will be made with several of the large local hydros to take 
supplies of current and to eventually supply outside townsbips. 
Dr. Bates, who started the plant, was presented with a gold key 
by Mr. George Wilkinson, consulting engineer to the scheme, on 
behalf of the contractors. 


Indja.—Messrs. Walker, Sons & Co., Colombo, Ceylon, 
have submitted their report regarding a proposed electric lighting 
scheme for Ootacamund, in the Madras Presidency. The report 
recommends the use of the Kunda River and Falle, and the 
installation of the three-phase alternating-current system, with 
overhead transmission lines to a central sub station in 
Ootacamund. In the latter there would be transformers for the 
atreet lighting and for local house lighting. The scheme is esti- 
mated to cost Rs. 2, 10.000, the annual maintenance charges 
at Rs. 37,000, while the income is placed at Rs. 52,000.—Jndian 
Engineering. 


Leyton. — L. G. B. Inquiry.—An inquiry into the 
Council's application for sanction to borrow £17,158 for generating 
plant, and £1,000 for mains, was held by the L.G.B. on the 30th 
ult. Of the last- mentioned sam £500 had been spent, the balance 
being required principally for extensions in connection with 
Government work. The Inspector expressed the opinion that the 
Board might grant the £500 expended, although he doubted the 


granting of the other £500 in prospect. With regard to the main 


application, it was pointed out that the Council did not press for 
an early sanction, but wished to be prepared for possible con- 
tingencies.— Walthamstow Guardian. 


Lincoln.— The T. C. has decided to arrange terms, on a 
sliding scale, for a supply of current for power to Messrs. Foster 
and Co., Ltd., engineers, on a five years’ agreement. 


Lytham.—PROPOSED LoAx.— The U. D. C. has instructed 
the electrical engineer to prepare the necessary plane, &o., to 
enable an application to be made to the L.G.B. for sanction to a 
loan for the purposes of electric lighting. . 


Manchester.—A notice of motion that a special com- 
mittee should be appointed to inquire into the working and the 
policy of the Corporation electricity department should have been 
dealt with at a meeting of the City Counoil on the 4th inst., but 
owing to lack of time the matter was adjourned for a month. 


Marsden.—E.L. PROPOSALS.— The U. D. C. has decided 
not to entertain the proposal of the Huddersfield Corporation to 


supply electricity to the district and apply for a provisional order 
therefor. 


Nelson.—Sewace Works Morors.—The T. C. has 
approved the decision of the Sewage and Streets Sub-Committee 
to install electric motors for driving the machiuery at the sewage 
works in preference to gas engines. An effort was made to refer 
the matter back last week, on the ground that a quarter of a mile 
of gas mains which had been laid to the works would practically 
have to be scrapped if electricity were adopted, but the recommen- 
dation was approved, the chairman of the Committee stating that 
it was satisfied it could economise as well as improve in effigiency 
by using electricity. 


Rochdale,—A free supply of electricity has been granted 
to the Y.M.C A. Soldiers’ Institute ; the Electricity Committee has 
also agreed that for the preeent no charge shall be made for the 
current supplied to the Ambulance Drill Hall Military Hospital. 

CoaL SuPPLY.—With a view to considering whether any benefit 
may be obtained by a readjustment of coal contracts, the town 
clerk has been instructed to prepare a report on the new Coal Act 
m „ effect on the contracts of the Electrioity and Gas 

mmittee. 


St. Annes.— The output of electricity sold during June 
was 68,136 units, against 72.486 for June last year; the chief 
reduction is on the tramway section. From April Ist to the end 


of June, however, the aggregate sale was 241,813 units, against 
225,756 last year. 


St. Helens.—Proroskp PLANT EXTENSIONS.— Subject 


to L.G.B. approval, the T. C. proposes to spend £ 15,000 on electricity 
extensions. 


Shanklin.—Street LIGHTINq.— The Isle of Wight 
E.L. Co. has declined to accept the proposal of the U.D.C. that 
the allowance on the charges for public lighting for the quarter 
ending March 21st (owing to restricted lighting) should be one- 
half of the contract price, and has offered to submit the matter to 
arbitration. The company had offered a rebate of £50, and to 
make a rebate for the Jane quarter based upon the number of 
units of current not supplied. The Council has decided to take no 
further ateps at present, but to abide by the offer already made, 


Stockton-on-Tees.—The T.C. has decided that it is not 


at present advisable to make any alteration in the existing prices 
for current. 


Torquay.—PROTOSED Loans.—The L. G. B. has informed 
the T. C. that it is prepared to sanction loans of £1,577 and £3,518 
for liabilities actually incurred, but it proposes to defer the issue 
of ita consent until it has been decided what other sums could be 
included. 


Turton.—SrREET Licutmnc.—The U. D. C. has decided 
that the eleotrio street lamps be reduced from 100 C. P. to 50 C. P. 
during the ensuing season. 


Waterford.—E L. ScHREME.— In reference to the ap- 
plication of the Corporation for sanction to a loan of £30,000 for 
an electric lighting scheme, the L.G.B. states that the scheme 
submitted may, from an engineering point of view, be regarded as 
satisfactory, but having regard to the present restrictions on bor- 
rowing by local authorities, the matter is one which must be 
postponed.— Freeman's Journal. 


Wednesbury.—Puant Extension, &c.—The accounts 
of the electricity undertaking for the year ended March 31st show 
alossof £116. The Electricity Committee recommends the pur- 
chase of additional plant for the King’s Hill sub-station, at a cost 
of £1,580, also an expenditure of £420 for mains, and an applica- 
tion is to be made to the L G. B. for sanction to a loan of £2,000. 
The Committee also recommends an additional expenditure of 
£815 on mains extension at King's Hill—Birmingham Daily 
Post. 


Wimbledon.—YeEar’s Workinc.—During the year 
ended March 31st last, the electricity undertaking sold 3,569,217 
units, as compared with 3,367,517 units in the previous year. The 
output sold included 1,369,382 units for power and lighting. The 
consumers numbered 7,041 (1,155 being supplied on the fixed price 
light system), and the total connected load was 9,850 Kw.; the 
generating plant capacity was 4,825 KW., and the maximum load 
2,120 KW., this latter being slightly lees than in the previous year. 
The total revenue was £38,668, and the gross profit £19,608 ; the 
net profit carried forward was £2,184. Tbe balance of the sus- 
pense account carried forward amounts to £7,849, while the reserve 
fund stands at £14,906. 

We note that in Wimbledon there are 1,155 consumers connected 
on the " fixed price light system, which was referred to in our issue 
of May 15th, 1914 ; these are practically all very small consumers, 
and their connected load is 138 Kw., while the revenue derived 
from them is nearly £7 per connected KW., as against only £3°3 
per Kw. connected from ordinary private lamps, motors, radiators, 
Ko., and about £4 per Kw. of total connected load including public 
lighting. These figures are evidence of the possibilities of the 
small consumer, if suitable means sre adopted for supplying 
this class of load. 


Wolverhampton.—Yerar’s Workine.—The accounts 
of the Corporation electricity undertaking for the year ended 
March 31st last show a gross profit of £28,631, as compared with 
£27,436 in the previous year; the net profit was £7,444, as com- 
pared with £8,676 ; £2,216 has been transferred to the relief of 
rater, and £5,229 to the reserve fund. - The total income shows an 
increase of £1,862. The number of units sold was 13,126,271, 
an increase of 112,357 over the previous year. During the year 
981 HP. in additional motors were added, the total H.P. of motors 
now connected being 9,745, while in connection with heating and 
cooking, apparatus absorbing 980 H.P. was connected. The total 
cost of production per unit sold was 551d., coal costing 220d. 
The maximum load was 6,260 Kw., and the connected load about 


14,000 kw. The balance of the reserve fund stands at £17,806. 


TRAMWAY and RAILWAY NOTES. 


Australia. — The construction of the Sydney City 
Railway is to be commenced as soon as the scheme has received the 
sanction of Parliament. Electric traction will be ured, and it is in- 
tended to connect with North Sydney and the Nelson's Point 
Railway. 

The estimated cost of wiring from the present Nelson's Point 
terminus to Hornsby is £108,000; in addition, further expendi- 
ture will be necessary to provide rolling stock, transmission lines 
and sub-stations. The question of funds for tbe electrification of 
the Neleon’s Point-Hornsby Railway is to be considered in con- 
nection with the next loan eatimates.—Sydney Daily Telegraph. 

The Victorian Railway Commissioners have stated officially that 
they have no intention at present to supply energy frcm the Newport 
power house for commercial purposes, The power house is designed 
as part of the suburban railway electrification scheme for the 
needs of the railways only, and it is not considered there will be 
any surplus available for commercial purposes.— Welhourne Age. 


Burnley.—The Tramways Committee has decided that 
all persons engaged upon the manufacture of munitions be allowed 
the privilege of travelling on tbe local care by workmen's dis» 
count tickets at any time during the week. 


(Continued on page 2110 
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ROBERT HAMMOND. 


By the death of Mr. Robert Hammond, on August 5th, the 
electrical engineering industry has been deprived of one of 
its most popular and influential members. Mr. Hammond 
a personality which rendered him unique amongst 
his fellows—bluff, hearty, sympathetic, and courteous, with 
a keen sense of humour and a ready wit; he was a flaent 
speaker, with a powerful voice, and his speeches always 
commanded the interest and attention of his audience. 
He took a prominent part in public affairs, particularly in 
connection with the Institution of Electrical Engineers, of 
which he was Honorary Treasurer for nearly 13 years, and 
his administration 
of the funds of the 
Institution was 
marked by sound 
finance and com- 
mercial acumen of 
the highest order. 
Born in 1850 at 
Waltham Cross, he 
became an iron- 
master and estab- 
lished works at 
Middlesbrough, but 
on the introduction 
of electric lighting 
he entered this new 
field with charac- 
teristic energy, and 
was the first to 
obtain a concession 
from the Auglo- 
American Brush 
Co. for the ex- 
ploitation of their 
system in this 
country. His first 
essay in electric 
lighting was carried 
out in 1880 at 
the iron-works of 
Messrs. Bernhard 
Samuelson & Co., 
of Middlesbrough, 
where he installed 
a number of arc 
lamps near the 
blast furnaces; in 
the following year 
he lighted the rail- 
straightening de- 
partment of Messrs. 
Bolckow, Vaughan 
and Co., entirely 
at his own risk, 
to enable a night 
shift to be run, and 
this enterprise was | 
so successful that many other firms immediately invited him 
to install arc lamps in their works. 

In October, 1881, Mr. Hammond laid down what he 
claimed was the first public lighting station in this country 
where arc and incandescent lamps were fed from a high- 
pressure circuit, using a Brush dynamo which gave 
10 amperes at 2,000 volts. This was at Chesterfield. In 
the same year he gratuitously installed electric lamps in the 
streets of York, during the visit of the British Association 
to the city, and a public lighting scheme was put in hand at 
Cockermouth. 

Mr. Hammond also lighted an exhibition at Brighton 
in the winter of 1881 with Brush arc lamps, under the 
charge of Mr. Arthur Wright, and at the request of certain 
local tradesmen he subsequently installed the plant on a 
permanent basis and commenced the public supply of elec- 
tricity in February, 1882; this undertaking shares with 
a station established by the Edison Co. at the Holborn 
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Viaduct the honour of being the first of its kind, supplying 
electricity for arc and incandescent lighting to private con- 
sumers, but, unlike the Holborn venture, which expired 
after a brief and troubled existence, it continued in operation 
for 18 years, and eventaally was purchased by the Brighton 
Corporation in 1894. It is interesting to note that the 
supply was carried on for some years with bare overhead 
wires at 2,000 volts; incandescent lamps were run in 
parallel-series, as at Chesterfield. ? 

Mr. Hammond was also responsible for the electricity 
works which were inaugurated at Eastbourne and 
Hastings in 1882; 
underground mains 
were used at East- 
bourne under an 
agreement with the 
Corporation, which, 
as a matter of fact, 
was entirely ultra 
vires; in 1890, 
however, the light- 
ing company ob- 
tained a provisional 
order. Mr. H. M. 
Sayers was the first 
engineer at East- 
bourne, and later 
became chief en- 
gineer of the works 
laid down for an 
English company by 
Mr. Hammond, at 
Madrid. The gene- 
rating plant con- 
sisted, as usual, of 
Brush arc dynamos, 
driven by semi- 
portable engines ; 
but in 1886 the 
alternating - current 
system was intro- 
duced, with Lowrie- 
Hall alternators and 
transformers, the 
latter being made 
at the Eastbourne 
works, and the 
success of this 
plan put an end 
to the series- 
parallel group- 
ing system. Both 
the Eastbourne 
and the Hast- 
ings undertakings 
were eventually 
purchased by the 
| local authorities. 
From the foregoing it will be seen that Mr. Hammond 


occupied a prominent position in the front rank of 


pioneers of the electrical engineering industry ; moreover, 
he claimed to be the author of the first book on the 
electric lighting of private houses, and the first in Europe 
to light his own house with electricity throughout. His 
activities, however, were not confined to innovation. Com- 
mencing practice as a consulting engineer, he was respon- 
sible for the design and erection of a large number of elec- 
tricity works in the United Kingdom, of which the principal 
were those at Leeds, Hackney, and Dublin, as well as eeveral 
foreign undertakings. He also acted as consulting engineer 
for a number of electrical tramways. Most of his work, 
which involved the expenditure of several millions sterling, 
was carried out in conjanction with municipalities, and he 
was credited with the possession of persuasive faculties 
which enabled him to convince the most sceptical town 
councillor of the soundness of his proposals. Another rôle 
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in which he was particularly successful was that of Parlia- 
mentary expert witness, in which capacity he took a large 
share in the various proposals for the improvement of the 
electricity supply to London; and as expert in legal actions 
and arbitrations he undertook heavy responsibilities, in some 
important cases himself acting as arbitrator. 

During the earlier years of electric lighting he paid many 
visits to the United States for the purpose of studying 
electrical developments there, and he travelled extensively 
also on the Continent and in South Africa. In 1905 he 
read an important paper on the distribution of electrical 
energy on the Rand, at the meeting of the British Associ- 
ation at Johannesburg; recognising the immense possi- 
bilities of the district, he outlined a scheme for supply on 
an enormous scale at 0°6d. per unit, and in the following 
year, in a communication to us, he formulated a trenchant 
criticism of the proposal to utilise the power of the Victoria 
Falls on the Zambesi River, 700 miles away. It is interesting 
to note that the hydraulic scheme was abandoned, and 
a huge power station was erected at Vereeniging, the 
site which he put forward in his B.A. paper as the most 
suitable for supplying the Rand. 

In 1902 Mr. Hammond took bis son, Mr. R. W. Hammond 
(who is now on active service as Captain in the Pablic School 
Battalion of the Royal Fusiliers) into partnership, and the 
style of the firm became Robert Hammond and Son.“ 

Perceiving the necessity of making provision for the train- 
ing of students in electrical engineering, as long ago as 1882 
Mr. Hammond established a school called the Hammond 
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this institution were taken over by the Electrical Standard- 
ising, Testing and Training Institution (“ Faraday House), 
in the management of which from the first he played an 
important part. He was a Member of the Institutions of 
Civil, Mechanical, and Electrical Engineers, as well as of the 
Association of Consulting Engineers and of the South African 
Institution of Engineers. An ardent politician, he was a 
member of the leading Liberal clubs, and of the Whitehall 
Club, which is the home of many electrical engineers. He 
was the author of many papers and addresses before the 
Institution of Electrical Engineers and other societies, 
and was an enthusiastic statistician; in pursuit of this 
hobby, as Chesterfield Junior ” he conducted in Lightning 
a detailed analysis of the costs of production of electricity in 
British works. His paper on the “ Cost of Generation and 
Distribution of Electrical Energy,” read in 1898 before the 
I.E.E., contained an enormous mass of data, which he 
classified and discussed in masterly style. His stalwart 
presence and his rugged eloquence will be sorely missed at 
the meetings of the Institution, and his innumerable friends 
will long mourn the loss of his hearty good-fellowship and 
cheery greeting. 

The funeral took place on Monday last, at Golder’s Green 
Crematorium, in the presence of relatives and a large gathering 
of friends, amongst whom were noted Sir John Snell, Dr. 
Alex. Russell,and Messrs. J. H. Rider, W. M. Mordey, Spencer 
Hawes, John May, F. Ince, H. M. Sayers, A. H. Preece, Frank 
Gill, J. E. Kingsbury, A. A. Campbell-Swinton, A. M. Sillar, 
Alex. Siemens, H. W. Wyld, Sydney Sharp, A. W. Heaviside, 
W. P. Nicholas, and Wm. Soper. 


AN important step towards the electrification of Japanese 
trunk lines was taken with the adoption of electric opera- 
tion on the Usui-Toge Railway, a line crossing the chain of 
mountains some 120 km. to the north-west of the metro- 
polis and passing through 26 tunnels. 

In order to overcome the difference in level of 560 m. in 
a track length not exceeding 11 km., the Usui-Toge line is 
designed as a single-track mixed adhesion and rack railway, 
on the Abt rack principle; the rack system, apart from the 
approaches, is constructed with a gradient of 1: 15, and the 
adhesion sections with a maximum gradient of 1:40. Inthe 
centre of the line the only turn-out is situated on a stretch of 
level ground 125 m. 
in length, confined 
between two rocky 
ridges. The maximum 
train length is deter- 
mined by the length of 
this turn-out, which 
has no continuous 
rack. The line is of 
the standard Japanese 
gauge of 3} ft., with 
rails 30 kg. per m., 
and the iron sleepers, 
to which the triple-bar 
rack is also fixed, are 
placed 80 cm. apart 
and anchored. 

The electrical energy 
for the whole plant is 
obtained from a power 
station specially erected 
in the neighbourhood 
of Yokogawa. Three 
vertical 1,000 - kw. 
Curtis turbo - genera- 
tors built by the G. E. 
Co. (New Vork) have 
been installed and 
supply current at 6,600 
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boiler plant was constructed in Japan, and local coal is used. 
The current generated at the power house is led to two 
sub - stations through underground armoured cables, and 
stepped down to 240 volts by transformers, to be converted 
to direct current at a pressure of 650 volts, by means of 
four 450-Kw. rotary converters. Each sub-station has been 
provided with a stand-by in the form of a buffer battery of 
812 cells having a capacity of 1,822 ampere-hours, in con- 
junction with a 100-Kw. Pirani booster, which arrangement 
is also of service in dealing with peak loads. 

The comparatively low pressure of 650 volts was chosen 
mainly on account of the difficulty of securing satisfactory 


ELECTRIC TRAIN, USuI-TOGE RAILWAY, JAPAN. 


volts and 50 cycles, while exciting current is provided by two 
75-KW. 125-v. exciters, direct coupled to vertical steam engines. 

Steam is supplied by eight water-tube boilers, fitted 
with superheaters and automatic stokers. The whole 


insulation in the narrow tunnels, which made the adoption 
of a H.T. overhead line impossible. On the other hand, 
with the outputs and currents in question only the third 
rail system could be considered for the rack section of the line. 
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On the side tracks, at the stations of Yokogawa and 
Karuizawa, where the installation of a third rail would have 
been difficult owing to the intricacy of the points and cross- 
ings, and no heavy currents have to be transmitted, the 
current is collected from an overhead line having a section 


of 100 sq. mm. The form of suspension adopted is the well- 


known catenary * 
system, a special 
messenger cable 
being employed. 
The overhead line 
is fed by four insu- 
lated feeder cables 
connecting each 
converter station 
with the line, which 
is carried on wooden 
masts in the open 
and on insulators 
in the tunnels; the 
current is returned 
through the rails 
and special cables 
laid beside the 
track. 

The electric loco- 
motives are de- 
signed on what is 
known as the 
mixed system, i. e., with separate drives for adhesion 
and rack operation respectively, and will haul a train of 
90 tons, or, when two locomotives are used, a double train 
of 180 tons, on a gradient of 67 per cent., at a speed of 
about 16 km. per hour. 

The drive is effected by elevated motors and parallel-crank 
mechanism, this arrangement being entailed by the con- 
siderable output, as well as by the design of the locomotives 
for rack running. The weight of the locomotive (42,000 kg.) 
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GENERAL VIEW OF LOCOMOTIVE, 


allows carrying springs of sufficient resilience to be used, 
thus protecting the sensitive electric apparatus, which would 
otherwise be ex to heavy shocks. 

The inside frame also carries the driving motor for the 
rack gear, which is partly spring supported. The motor is 
free to rotate in a cast-steel trestle on the inside frame, and, 
like the adhesion 
motor, works on 
to toothed wheel 
gearing, and thence 
through a connect- 
ing rod directly 
on to a driving 
pinion axle. The 
two axles are con- 
nected together by 
coupling rods. The 
cranks are set at 
an angle of 90°, 
as in the case of 
the adhesion drive. 
Both motors are 
subdivided, the 
upper half, like 
the armature, being 
lifted and fitted by 
means of a crane. 

A friction clutch, 
which slips on a 
given torque being exceeded, is fitted between the armature 
shaft and the pinion and protects the driving gear, which is 
rigidly coupled by the rack and the driving pinions, in the 
case of sudden jerks, short-circuits, &c. 

The current is collected from the underside of the third 
rail by sliding shoes, fixed at the front and rear of the 
locomotive. Two trolley collectors (one for each direction 
of travelling) are provided on the roof of the the locomotive, 
for the overhead line of the side tracks, 
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VIEWS SHOWING TUNNEL ENTRANCE BEFORE AND AFTER ELECTRIFICATION, 


is distributed nearly uniformly over three adhesion 
driving axles; the output of each motor is 350 U. b., at 
650 R. P. . 

The motor intended for adhesion operation is firmly fitted 
into the spring- suspended main frame of the locomotive, and 
works through a cog-wheel transmission of 1: 6˙4 on to the 
intermediate shaft, and thence through a parallel-crank 
mechanism on a loose shaft firmly mounted in resilient 
frames, whence the last drive is effected by means of 
connecting rods. 

The two driving pinions are mounted on the inside frame, 
which is firmly mounted on two axles. This arrangement 


The motors of the locomotive are controlled by a set of 
32 contactors, arranged in side compartments lined with 
asbestos. The contactors and the reversing switch in- 
stalled on one side of the locomotive are worked by an 80- 
volt auxiliary circuit from a battery of 40 cells. When this 
battery is exhausted it is replaced at special charging stations. 

The adhesion motor when on the adhesion section is used 
exclusively for the operation of the locomotive. The rack motor 
at the same time runs idle, at a speed approximately equal to 
that of the adhesion motor, thus allowing the locomotive to 
change to rack operation when running at considerable speed. 

Synchronism between the loaded motor and the rack 
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motor running idle is obtained by the field of the latter 
being in series with the field and armature of the adhesion 
motor, while the armatures of the two motors are connected 


Ricip_InsipE FRAME OF LOCOMOTIVE. 


up in parallel. The conditions determining speed are the 
sume for both motors, pressure drop and armature reaction 
being neglected. 

A small resistance connected up to the armature of the 
rack motor partly compensates for the practically rigid 
coupling; this is indispensable, as on switching in the 
current, while the adhesion motor is running, a considerable 
slackening of speed would otherwise take place, the adhesion 
motor armature being short-circuited through the idle rack 
motor armature, while running in a strong field. 

The same resistance also gives the system the elasticity 
required in respect of the wear of the uncoupled wheels, 
and thus facilitates the entrance on to the rack section. 


FRONT VIEW OF LOCOMOTIVE, SHOWING VACUUM PUMPS, 


The motors are worked on the rack section in ordinary 
series-parallel connection, with 15 starting steps. During 
the first nine steps the motors are arranged in series, and 
during the remainder in parallel ; on the ninth and fifteenth 
steps the motor fields are shunted. By altering the shunt 


resistances the distribution of load between the two motors, 
which varies according to the wear of the running wheel 
diameter, is adjusted as required. 

The first six positions of the controller are used to actuate 
the electric brake. In the case of the short-circuit brake, 
which is always used in travelling downhill, the armature of 
one of the motors is connected up in series with the field of 
the other motor and a set of resistances. This“ crossed” 
brake connection ensures absolute security in braking 
effect, irrespective of the position of the reversing switch. 

The current generated is converted into heat in the 
resistances which serve for starting. 

The arrangement of connections on the locomotive pre- 
vents the rack motor from being switched in on the 
adhesion track, so as to race as a series motor working 
under no load. This is effected by a relay which 


350-H.P, TRACTION Motor, Usui1-ToGE RAILWAY. 


interrupts the controlling circuit of the contactors 
carrying the travelling current, and at the same time actuates 
the vacuum brake of the whole train whenever the “ group ” 
drum on the adhesion section is not adjusted to a.” The 
relay in this case receives current through a switch on the 
roof of the locomotive, which is actuated by a stop provided 
on the track besides each rack entrance. If the “ group ” 
drum is adjusted to “a,” another relay prevents the former 
from working. 

Each locomotive has been equipped with two cable drums 
each carrying about 60 m. of cable. This arrangement 
allows two locomotives, at the lower end and in the centre 
of the train respectively, to be coupled together electrically, 
so as to be controlled from one driver’s cabin. 

The pneumatic brake generally used in the case of steam- 
operated rack locomotives has been replaced by a short-circuit 
brake, working as described, on amply designed resistances ; 
this brake, on going downhill, is assisted by a vacuum brake, 
in addition to which a hand-brake, combined with the levers 
of the vacuum brake and a hand-operated hand-brake working 
on the driving pinions, has been provided. 

The vacuum is generated by two vacuum pumps fitted in 
the front of the locomotive, one of which works permanently 
ata low speed, while the locomotive is in motion, thus maintain- 
ing the vacuum, and is only operated at full speed in order to 
release the brake quickly. The other pump serves as stand-by. 

The locomotives above described have been in operation 
for nearly two years. After overcoming a few initial diffi- 
culties in connection with the parallel-crank mechanisms, 
electric operation has been going on quite smoothly, and the 
excellent results obtained in the service have induced the 
Japanese Railway Department to consider the electrification 
of other lines. 


. | 


vol. 77. No. 1,968, Abovsr 13,1915.) THE ELECTRICAL REVIEW. 211 


TRAMWAY and RAILWAY NOTES. 


(Continued from page 206.) 


Continental.— IrALVY.— By recent Royal Decrees the 
following electric tramway schemes have been authorised: 
Les Tramways Florentins, three extensions in the city of Florence ; 
Municipality of Milan, two extensions and the conversion to double 
track of an existing line: Società Anonima Livornese, construc- 
tion and working of an electrio funicular tramway for passengers 
and goods from a point near the city of Leghorn to the Santuario 
della Madonna di Montenero ; Società Anonima Tram vie e Ferrovie 
Elettriche di Roma, construction and working of a branch from 
the existing Ganzano-Velletri tramway to Lauuvio (Civita 
Lavinia); Società Romana Tramways Omnibus, construction and 
working of a branch from the existing urban tramway at Porta 
Cavalleggeri to Madonna del Riposa; the firm of Marsaglia (Ditta 
Marsaglia), concession, without subsidy, for an electric tramway 
from San Remo to Ospedaletti and Taggia; and the Societa Tramvia 
Elettrica Offida, construction and working of an electric tramway 
from Offida Castel di Lama to the city of Offida. 


Dublin.—PETROL-ELEOTRIC TRacTIoN.—The Dublin 
and Blessington Tramway Co. has introduced the firet petrol - 
electric car used in Ireland. It is well-appointed, lighted by elec- 
tricity both inside and outside, and has seating accommodation for 
75 passengers. The current is generated by a 65-Kkw. petrol- 
electric set in the motorman’s compartment, but the car can, if 
necessary, run over the Dublin United Tramways system—in which 
case the motors are supplied from the trolley wire in the usual way. 
Other cars of the same type will shortly be introduced on the 


Blessington route. i 


Wanchester.—War Bonvuses.—The Tramways Com- 
mittee was paying £7,142 per year in war bonuses, prior to the 
recent award of the Government Committee on Production, and 
that is now to be raised to about £17,000 under the award. To 
heve acceded to the request of the workera would have meant 
an expenditure of over £20,000 per annum, , 

Wan SERVICES.—The collections on the tramcars, which have 
now been suspended for a time, have realised nearly £14,000 for 
various relief funds. The enlistments from the tramway depart- 
ment number 2,000; the holidays of the present employés are 

, and staffs are having to work overtime to deal with the 
work. In the electricity department there have been 320 enlist- 
mentes, and the office staff is having to work late every night. 


Rochdale,—The construction of the new car-shed is to 
be huug up for some months. An arrangement was proposed 
whereby the contractors would go on with the work, themselves 
defraying the expense, and they were to be reimbursed at the end 
of the war. It now appears that the contemplated arrangement 
has fallen through. 


Salford.—War Bonuses, &c.—The Tramways Com- 
mittee has agreed to allow Red Cross nurses serving in local 
military hoepitals to use the cars free during the period of the 
war. A war bonus of 2°. each per week has been granted to 
inspectors, timekeepers and receiving clerks in receipt of 388. 
per week or less, with a smaller amount to those receiving over 
38. and under 403., sufficient to raiee the normal weekly wage 
to 402. . 


Worcester. — ELECTRO VEHICLE. — The Electricity 


Committee has recommended the purchase of a 3-ton Edison lorry, 
but, according tothe Commercial Motor, the matter has been referred 
back for further discussion. 


TELEGRAPH and TELEPHONE NOTES. 


Australia.—Next year's estimates provide for the instal- 
lation of more automatic telephone systems in Melbourne and 
Sydney. The amount, according to the Post master-General, will 
be 8220 000. No more switchboards of the existing type will be 
erected in these cities. 


Italy.— Certain modifications were made in the tele- 
graphic service when the mobilisation of the Italian army was 
ordered towards the end of May. Telegrams within Italy and 
Libya must be in Italian, Those coming from or directed to 
foreign countries must be in clear language and in French or 
Eoglish. All telegrams are accepted at sender's risk, and no 
claims or reimbursements for any reason are admitted. In internal 
telegrams the use of telegraphic addresses and signatures is 
allowed. The Post Office recommends that letters be posted open, 
in order to facilitate the work of censorship. Insured letters will, 
as heretofore, be accepted closed and sealed. For money remit- 
tances the use of the P.O. order is rec)mmended. 


South America.—From statistics drawn from an 
American source, published in the Rerista de Correos y Telegrafos, 
it appears that the number of telephones jn January, 1911, in 


Central and South America was as follows :—Argentina, 74,296 
apparatus; Mexico, 41,861 ; Brazil, 39,183 ; Chile, 19,708 ; Cuba, 
16,097; Uruguay, 18,589 ; Venezuela, 5 029; Peru, 1, 000; Colombia, 
3,177; Ecuador, 2,926: Panama, 2,635; Bolivia, 2,500; Guate- 
mala, 1,769 ; San Salvador, 1,728. Argentina thus holds the first 
place with 32 per cent. of the total number of apparatus, The 
three States having the largest sums invested in telephones are :— 
Argentina, £3,246,800 ; Brazil, £2,261,300; and Mexico, £1,081,700. 
The revenues from these three premier States were as follows :— 
Argentine, £1,937,000 ; Brazil, £1,139,500 ; and Mexioo, £49,400 ; 
and the extent of their networks 142,153 miles in the case of 
Argentina, 49,169 miles in that of Mexico, and 38,304 in that of 
Brazil, the next in order being Chile with 23,000 miles. The 
yearly volume of mesages was: Argentina, 10,628,000 ; Chile, 
5,900,000 ; Mexico, 5,285,000 ; and Brazil, 4,300,000. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—ADELAIDE.—September Ist. Condensers, 
testing sets, rheostate, Morse sounders, and Wheatstone trans- 
mitters for the P.M.G. See Official Notices July 23rd. 

PERTH.—August 25th. Common battery telephones, for the 
P. M. G. See Official Notices July 30th. 

September 29th. Telephone switch board parts, for the P. M. G. 
See Official Notices July 30th. 

SYDNEY.—September 13th. Council. A. C. and P. C. electric 
motors. Specification (108. 6d.) from E. L. Department, Town Hall.“ 

September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at Richmond 
pumping station.“ Acting Secretary, 341, Pitt Street, Sydney. 

August 26tb. Telephone parts, switchboard parts, coal-tar 
composition, soldering solution, and tape, for the P. M. G.“ 

September 23rd. Condensers, galvauometers, relays, and 
sounders, also incandescent electric lamps, for the P.M.G.'s Dept. 
See Official Notices to-day. 

October 25th. Six electrically-operated wharf capstans, for the 
Sydney Harbour Trust. Forme of tender from the Engineer-in- 
Chief, Harbour Trust Offices, Circular Quay. 

MELBOULNE. — September 29th. Fuse blocks (complete and 
spare porcelain bases and fuse clips) for the Victorian Railway 
Commissioners. Particulars at the Contractors’ Room, Spenoer 
Street. 

HAWTHORN.— November 30th. Refuse destructor plant, for the 
Hawthorn-Malvern-Camberwell and Kew Destructor Trust. Speci- 
fication from the Trust Engineer's Office, Town Hall. 


Bristol.— August 23rd. Corporation. One 6,000-Kw. 
three-phase steam turbo-alternator with condensing plant. See 
“ Official Notices July 23rd. 

August 20th. Electric lighting, base supply sheds, Avonmouth, 
for the Corporation Docks Committee. Mr. T. A. Peace, Engineer 
Cumberland Road (returnable deposit of £1). 


Earby.—August 16th. Dynamo, wiring, &, for electric 
light at the sewage disposal works, for the U. D. C. Mr. J. E. 
Aldersley, Eagineer and Surveyor (returnab!e deposit of EI 1s.), 


London, — H.M. Orrick or Works. — August 13th. 


Twelve months’ supply of incandescent electric lamps. See 
“ Official Notices August 6tb. 

August 20th. Enameiled electric conduit and fittings. See 
“ Official Notices to-day. 

L. C. C. August 23rd. lastallation (71 wiring points, 93 lighting 
points) at Winchester Street Elementary School. Pentonville 
Road, N. See Official Notices to day. 8 


Nottingham. — August 19th. Twelve months’ supply 
of coal for the Electricity Committee. Specification from Mr. 
H. J. Talbot, Electrical Engineer. 


South A frica.— JOHANN ESET RGAH. August 25th. 8,600 
drawn-wire spiral filament traction lamps, spare parts for tramcars, 
for the Municipal Council.“ 

September 25th. For the T.C. Two turbo-alternator gets, con- 
densing plant, switchgear, &c. Specification, &c., on deposit of 
£2 2s., from Mr. J. H. Dobson, General Manager.“ 


Spain.— Municipality of Cullera, Province of Valencia. 
Iastallation of an electric lighting system for that town. Some 
particulars published in the Gucctu de Madrid may be inspected at 
the Board of Trade Commercial Intelligence Branch in London. 

Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London, 


CLOSED. 
Aldershot.—The U.D.C. has accepted the tender of 


Meesra. George Kemp & Co., at £89, for alterations to the electricity 
station, | 
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- Australia.—The Melbourne City Council has accepted 
the following tenders for the Electricity Department :— 
Rabcock & Wilcox. Lt 1.— Four mechavically-fred boilers, £840. 
W. & T. Avery, Ltd.—Coal-weighing machine, £2,740. 


Strachan, Murray & Shannan.—Two fuel economisers, £1,816. 
C. W. Webster.—Arc lamp carbons of Spanish manufacture, £8,481. 


—The Age. 


Dartford.—The Electricity Committee has purchased 
the following quantities of coal :— 
E. J. & W. Goldsmith, Ltd.—200 tons Hetton Wallsend, at 97s. per ton. 


Beadle Bros., Ltd.—200 tons Yorkshire rough small, at 95a. 6d. per ton. 
John Hudson & Co., Ltd.—Threo barges (240 tons) South Hetton, at 288. 9d. 


r ton. 
J. Waddell & Sons.—100 tons Yorkshire 1}-in. rough smell, at 24s. 6d. 
per ton, and 100 tons Yorkehire 12- in. rough small, at 258. 6d. per ton. 


Glasgow. — The T. C. Committee on Tramway Works and 
Stores recommends the acceptance of the following offers: — Blinds 
for Govan depét, Messrs. John Bryden & Sons: Witting armature 
coils, Manchester Armature Repair Co. 


Hampshire.—The County Council has accepted the 


tender of Messers. Hill, Upten & Co., at £15,849, for electric plant . 


at Park Prewett Asylum. 


Hull.—The Electricity Committee has accepted the 


tender of Messer. Dick, Kerr & Co., Limited, at £13,315, for the 
supply of a turbo-alternator. 


Reading.—The T.C. has accepted the tender of Messrs. 
Dick, mth & Oo., Ltd., for 7 motors and 12 controllers for tram. 
cars, gears, pinions, and gear cases, and standard t “K” 
controllers, at £1,596 net. gä 


Rotherham.—The tender of Messrs. Chadwick & Co., 
Ltd., at £1,854, for extending the boiler house at the electricity 
worke, has been accepted. 

The Tramways Committee has considered tenders received for 
the supply of stores, and recommends the Council to enter into no 
contracts this year for the supply of heavy metal goods, the tram- 
way manager to purchase them as required. No contracts are to 
be entered into for the supply of cable and electricity meters 
during the ensuing year ; the engineer is to purchase as required. 


Salford.—The Electricity Committee has accepted the 
tender of Messrs, Gerrard & Sons for alterations and additions to 
buildings and construction of foundations at the Frederick Road 


electricity station, in connection with the additional 5,000-Kw. 
turbo-alternators. 


Sheffield.— The Electricity Committee has accepted the 
tender of Mesare. H. Boot & Sons, at £2,853, for the erection of a 
pump room at the Neepsend power-house. 

The following tenders have also been accepted by the Electricity 
Supply Committee iu connection with the emergency Westinghouse 
generating plant :— 

Mellowes & Co.—Cast-iron cistern and brackets, £5. 

Stewarts & Lioyds.—Steam pipes, £60. 

The Lea Recorder Co., Ltd.—Water-recording apparatus, £115. 
Wragg & Biggin, Ltd —Ironwork, £40. 

Sharpe & Co.— Water pipes, £200. 

Reyrolle & Co., Ltd.—Switchgear, £240. 


Wigan.—The Tramways Committee has placed a contract 


with the Woods-Gilbert Rail Planer Co., Ltd., for the remodelling 
of the narrow-gauge track. 


FORTHCOMING EVENTS. 


Salford Technical and Engineering Association.—Saturday, August lat. 


M oe Messrs. Pilkington's Tile & Pottery Co., Clifton Junction. Ladies 
Vi 0 


REVIEWS. 


Alternating-current Electricity and its Application to Industry, 
Firat Course. By W. H. Ting and H. H. Hiacsir. Tor- 
den: Chapman & Hall. Price 8s. 6d. net. 


The authors state in their preface that this book is planned 
to meet the need tor an elementary text-book on alternating- 
current electiicity. simple enough to be understood bv begin- 
ners, and, at the same time. complete enough to be a proper 
foundation for engineering practice or for later advanced 
study. Accordingly, very little mathematical knowledge is 
assumed—in fact, an appendix explains the simple trigono- 
metrical functions and their fundainental relations—and the 
reader is not expected to possess more than a sound elemen- 


tary acquaintance with the laws of continuous-current elec. 


tricity. 
Beginning with this very modest equipment on the part of 
their pupil, the authors aim at giving him ẹ knowledge of 


the subject of alternating currents which shall be at least as 
thorough as that conveyed by a good many of the text-books 
which cater for students who start with a much more 
advanced training. Naturally, the result is a work of con- 
siderable dimensions, ard the present volume of some 540 
pages is only one half of the complete course. 

fe may say at once that the authors have carried out their 
plan admirably, and we have nothing but praise for the care 
ful and thorough manner in which they lead the student on 
step by step from the simplest and most tangible conceptions 
to those which are more difficult and less easily realised. We 
would only say that for any student who has had a somewhat 
broader education than that assumed by the writers, even if 
he possesses no knowledge of alternating currents, a less 
laboured treatment would be much more easily followed, and 
a freer use of equations in mathematical form would be a 
relief. The reader who has already some general knowledge 
of electrical engineering will often feel some impatience at 
the careful but elementary method of approaching every new 
part of the subject. 

Numerous problems and examples are interspersed through- 
out the book, and afford useful practice for the student who 
is studying the subject for the first time; while at the end of 
each chapter is placed a useful summary of its contents in 
large print, followed by further problems. Perhaps the num- 
ber of problems (nearly 1,500) 18 too great for the average 
student to work through; but as they are well chosen, and 
many of them are of a very practical character, they may 
be expected to prove an attractive feature of the book. 

It may be useful to give a brief statement of the contents 
of the volume before us. 

The first chapter is devoted to a general descriptive account 
of modern systems of power transmission, in which the part 
played by alternating-current machinery and apparatus in 
the general scheme of power distribution is explained and 
illustrated. 

The second chapter deals with the fundamental ideas of the 
nature of an alternating current, while the third treats of 
current and voltage relations and series and parallel circuits. 


Subsequent chapters deal with power and power-factor; induc- 


tive reactance; single-phase generators; polyphase generators: 
wave-form of generator E.M.F.; armature windings of alter- 
nating-current machines. : 

Hydraulic analogies are freely used in the earlier parts of 
the book for conveying qualitative and physical conceptions 
rather than a quantitative or mathematical appreciation of 
the principles under discussion. While this plan is helpful 
in the case of a book which is purely introductory in char- 
acter, it has disadvantages which have already been alluded 
to in the case of works which have a more extended scope. 

The second volume is to contain a more detailed treatment 
of matters relating to the construction and characteristics of 
operation of the various common types of alternating- current 
machines and appliances. 

In conclusion, we may repeat that the book is excellent 
from the point of view of the elementary student who wishes 
to plod his way steadily and surely to a fair working know- 
ledge of alternating-current machinery and appliances. 


Automatic Telephony. By A. B. Smita (formerly Professor 
of Telephone Engineering, Purdue University) and W. L. 
CAMPBELL FELLOW, A. I. E. E. London: Hill Publishing 
Co., Ltd. Price 178. net. 

It is not so very long ago since one of our enterprising 
London dailies asserted with a characteristic tone of finality 
that automatic telephony was merely an inventor's dream. 
Ií any refutation were needed, it is to be found in the com- 
prehensive work before us. Automatic telephony has come, 
and one has but to glance through these pages to appreciate 
what has been done in the process of realising this“ inventor's 
Pra and bringing it within the actualities of everyday 
ife. - 

A considerable amount of literature in the forin of contribu- 
tions to current technical journals and papers read before 
various societies has appeared on the subject of automatic 
and semi-automatic telephony, but this work may fairly be 
regarded as the first exhaustive treatise on these subjects 
which has yet appeared. 

The authors do not attempt to deal with all the various 
svstems in operation, but confine themselves to those types 
which will prove most important and instructive, although 
when dealing with long-distance line equipment, central- 
office design, and development and traffic studies they follow 
evclusively the practice of the Automatic Electrice Co. 

The sixteen chapters into which the work is divided deal 
with trunking, awitchboard appliances. subscribers“ equip- 
ment, the automatic systems of the Automatic Telephone Co., 
Siemens & Haleke, and Lorimer, traffic distributor equip- 
ment, the Clement auto manual, Western Electric automatic 
and semi-automatic systems. The concluding chapters are 
devoted to long-distance euburban and rural line equipment. 
power plant and testing equipment, etc., and include some 
interesting considerations on development studies. office loca- 
tion. ultimate capacities, annual charges, and operating costs, 
maintenance, ete. 

The description of the Siemens-Halske traffic distributor 
equipment is taken from a paper delivered by the Engineer- 
in-Chief to the British Poet Omoe before the Institution of 
Electrical Engineers, and will doubtless be familiar to many 
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of our readers. Considerable space is given to Clement's 
semi-automatic system, which, in its present form, and under 
certain conditions, is a sericus rival of the full automatic; and 
it may be remembered that a number of years ago Mr. Clement 
predicted that the exchange of the future would be the semi- 
automatic. Whether Mr. Clement's forecast will eventually 
prove to have been correct time alone can tell; but there are 
many to-day who are in agreement with him. 

The reader will find no unessential or obsolete matter in 
this work. The descriptions of systems and apparatus are 
illustrated throughout with excellent diagrams and reproduc- 
tions of photographs, which are of great service in enabling 
one to follow the context. 

The authors are to be congratulated on the production of 
the first comprehensive manual on the subject of automatic 
and auto-manual telephone.—A.F. 


Motor Cycles: A Practical Handbook on their Building, Care, 
and Management. With special chapters on Ignition. 
Edited by BERNARD E. Jones, Editor of Work. London: 
Cassell & Co., Ltd. Price ls. net. 


The handbook now before us would seem to be the joint 
product of a number of writers, who all appear to be 
thoroughly conversant with the sections of the general subject 
they handle. Whether, however, a good deal of the matter 
ircluded in the pages will appeal to motor-cyclists is another 
question, which we cannot altogether answer in the affirma- 
tive. For instance, although we have no fault to find with 
the text, in view of the fact that, as is stated in the book 
itself, practically all modern motor-cycles are fitted with the 
high-tension type of magneto for ignition purposes, it seems 
unnecessary to devote over a fifth of the work to an elaborate 
disquisition on the now superseded types of accumulator-coil 
and low-tension manne forms of ignition. There are also 
two long chapters which, while interesting and instructive in 
themselves, will, we fear, appeal to but a limited circle of 
amateur mechanics. We refer to those entitled Making a 
Two-stroke Engine and Building a Light Frame and Com- 
pleting the Machine.“ 

Apart from these subjects, however, there is a good deal 
of useful matter in the book. The first four chapters, for 
instance, deal respectively with How the Engine Works, 
The Elements of a Motor Cycle.“ Carburettors and Carbu- 
ration, and ‘‘ Locating Engine Faults,” the different subjects 
being not only treated in an exhaustive manner but elucidated 
by clear illustrations. The first chapter should be especially 
useful to novices, as it deals very thoroughly with the prin- 
ciple of working of internal-combustion engines of both the four 
and two-cycle type, the latter of which has in recent times 
made great strides as regards its adoption for motor-cycle 
propulsion.—C.J.W. 


Dynamometers. By FREDERICK JOHN JERVIS-SMITH. Edited 
and amplified by CHARLES VERNON Boys. London: Con- 
stable & Co., Ltd. Price 14s. net. 


Than the late Rev. Frederick John Jervis-Smith, M. A., 
F. R. S., there was no man more competent to present to 
engineers an authoritative volume relating to dynamometers, 
a subject which Jervis-Smith had made peculiarly his own. 
Though trained for the Church, the author of the work under 
review had immense mechanical aptitude, and soon after he 
took charge—in 1886—of the Millard Engineering Laboratory 
attached to Trinity College, Oxford, he did work on the 
measurement of the torsion of rotating shafts which is the 
basis of the means now adopted on large turbine steamships 
for measuring the power transmitted by the turbines. We 
are reminded of this fact; and also of his interest in telephonic 
matters, in an excellent obituary notice which the editor of 
the volume, Mr. Charles Vernon Boys, F. R. S., has included 
in Jervis-Smith's monumental work. In his introductory 
chapter the author emphasises the importance of dynamo- 
metric methods, and quotes John Penn's dictum of 1858: 
There could not be too many dynamometers,”” which is 
peculiarly true to-day, when the need for exactitude in 
machine construction and power measurement 1s greater than 
ever. As the author says, the dynamometric test either 
of a prime mover, such as a steam or gus engine, or of a 
driven machine, such as a dynamo or spinning loom, should 
form a definite part of the workshop procedure of the 
mechanical and the electrical engineer, since such tests would 
definitely show progress or the reverse in the machine pro- 
duced in. the works.“ 

The three classes into which dynamometers may be divided 
— the gravity, the frictional, and the transmission forms—are 
considered in order by the author, and well-known types. such, 
for example. as those by Brotherhood, Morin. Heenan and 
Froude, Morris and Lister, and Watson, are described with 
the help of illustrations, in which the volume is unusually 
rich, Jervis-Smith's own machines, of course, not being 
omitted. The chapter dealing with dyvnamometric tests of 
motor-car engines and high-speed internal-combustion engines, 
and the peculiar difficulties—e.g., the necessity for flexible 
couplings—which are introduced by the testing of such 
engines, is not the least interesting and valuable section of a 
book which the editor has succeeded in bringing right up- to- 
date, and on which he is deserving of the congratulations ag 
well as the thanke of all engineers engaged on testing work, 


NOTES. 


The “ Electrical Review” Telephone Number.— 
We shall be obliged if our readers will kindly take note that the 
number of our telephone for the Editorial Department is unaltered, 
but for Advertisement and other business oommunications the 
number has now been changed from Holborn 933 to City 997. 


Field Telephones.—Before the Royal Society of Arts 
on Jaly 28th, Mr. Chas. R. Darling delivered a special war lecture, 
with experimental illustrations, on Field Telephones.” The 
speaker dealt with the duties of the fleld telephonist, and with 
the components and operation of field telephones as now used in 
the British Army. The Japanese were the first to make extensive 
use of the telephone in large scale warfare, and, during the past 
year of trench warfare, the telephone has proved an indispensable 
and generally the only practicable means of communication in the 
fighting zone. | 

As source of current two small dry cells are invariably employed. 
These rapidly become exhausted, and the range of voltage for 
satisfactory communication is only from 1'5 to 1°3 volts per cell. 
A high-pitched buzzer is used for calling purpoges and also for 
telegraphiccommunication by Morse code. Speech transmission is 
rarely practicable near the firing line. To save weight and space 
the induction coil and buzz er may be combined in a single apps- 
ratus, and the latest Service buzzer, the D-Mark III, with bipolar, 
double-wound magnets and a double-ended reed oscillating about 
its centre, gives a remarkably pure and even note, considerably 
better than that given by older patterns of buzzer with reeds 
vibrating about one end. Watch pattern receivers and carbon 
granule microphones are invariably employed. With a head 
receiver strapped in position, a sleeping operator is awakened with 
certainty by the calling buzzer. Earth return is always employed, 
and since the receiver cord forms part of the line cirouit, there is 
special advantage in using two receivers in parallel, apart from 
the possibility of two persone then listeniug at once to important 
messages. The standard D-Mark III field set, complete with 
leather case, weighs just over 8 lb. Certain privately-manufac- 
tured sets, which are now being used in addition to the Service 
equipment, are a little lighter, but have not the special Mark III 
buzz er. 

For quite temporary communication, the Japanese practice of 
using kiogle iron wire lines varnished for insulation, is generally 
followed. Such wire is not worth picking up again, More per- 
manent installations demand the use of stranded steel wire with 
weatherproof insulation ; copper is never used, chiefly on account 
of the ease with which it is broken. To prevent frequent interruption 
of sarvice by spies cutting wires or by shell aplinters breaking the 
lines, an irregularly-constructed ‘‘ ladder” line is often used, this 
consisting of two main lines interconnected by as many rungs” 
as possible. Many branches in the nstwork thus formed may be 
broken before through communication is interrupted, but it is not 
always easy to make the numerous joints required when laying the 
line, and earth faults at breaks may place the line out of service 
in wet localities before through connection is broken. An 
alternative is to provide multiple conductors brought into one or 
more intermediate dug - outs, but not interconnected by rungs. 
Operators in the intermediate dug-outs test the lines at frequent 
intervals and make cross-connections as required to replace a 
broken section of one line by the corresponding section of one of 
the other lines available. A broken line being thus disconnected, 
gives no trouble by earth faults. | 

In conclusion, Mr. Darling pointed out that drill, discipline 
and bravery were not sufficient to make a useful telephonist. 
Knowledge of the construction and methods of working and 
repairing his instruments was essential, and the speaker suggested 
that teachers from polytechnics and secondary schools, now on 
vacation, should offer their services to train field telephonists. If 
electricity and pbysics teachers would do this, substantial units 
of trained telephonists could quickly be formed in every district, 
aud though his suggestion in this respect wa; not in any way 
inspired, he hoped some definite arrangement might be made to 
apply the voluntary effort of technically trained civilians to this 
most important military need. 


Foreign Trade.—TuHe Juty Ficures.—The following 
are the electrical and machinery figures given in the offloial 
returns for July :— l 


IMPORTS. 

Electrical goods Month Inc. Seren Inc. 
and apparatus, of or months, or 
exoluding ma- July, deo. 1915. dec. 
chinery and un- £ £ £ £ 
insulated wire 98243 — 41,098 553,456 — 390,535 

Machinery * 896,510 + 263,578 5, 273,900 + 496,624 

EXPORTS. 

Electrical goods 
and apparatus, 
excluding ma- 
chinery and un- 
insulated wire 262,051 — 92,534 1749,089 — 309,765 

Machinery 1,715 229 — 1,589,659 11,516,970 —11,258,473 


The Electric Vehicle Association of America.— The 
aunual meeting of the Association is to be held in Cleveland, O. 
in Oətober next, The Association now embraces 16 local 
sections, and hes an individual membersbip of 1,058, the 1,000 
mark having heen passed in June last, 


——— 
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New Inventions Board.—The Minister of Munitions 
has constituted a Munitions Inventions Branch of the Ministry, 
and has appointed as Comptroller Mr. E. W. Moir, M. Inst. C. E. 

The branch, which for the present ie located in Armament 
Buildings, Whitehall Place, will have the duty of considering 
projects for inventions relating to munitions for warfare on land, 
or matters appertaining thereto. 

The Comptroller and staff of the branch will be assisted in their 
work of examination, and, if thought necessary, in the investiga- 
tion and development of any projects that may be considered 
worthy of being developed, by a panel of honorary soientiflo and 
other experts. Amongst those who have accepted Mr. Lloyd 
George's invitation to act on this panel are: 

Mr. W. Duddell, Dr. S. Z. de Ferranti, Dr: Glazebrdok, Sir Robert 
Hadfield, Sir Alexander Kennedy, Mr. F. W. Lanchester, Mr. 
Michael Longridge, Mr: W. H. Maw, Sir Hiram Maxim, Sir Henry 
Norman, Mr. F. G. Ogilvie, Mr. James Swinburne, Sir J. J. 
Thomson, and Mr. A. J. Walter, K. O. 


All communications should be addressed to the Comptroller at 
the above address. 


Institution and Lecture Notes. Institute of 
Metals. — The following are amongst the papers to bs submitted 
at the meeting of the Institute of Metals on September 17th :— 
“The Corrosion of Gun-Metal,” by Dr. C. H. Desch ; A Thermo- 
stat for Moderate and High Temperatures,” by Meseres. J. L. 
Haughton and D. Hanson: (a) Structural Changes in Industrial 
Brasses, (b) “Hardness of Copper-Zinc Alloy,“ by Dr. D. 
Meneghini ; Speoifloations for Alloys for High-Speed Superheat 
Steam Turbine Blading,“ by Mr. W. B. Parker; Deteotion of 
Internal Blow- holes in Metal Castings by Means of X-Rayr, by 
Mr. C. H. Tonamy. Farther particulars can be obtained from 
Mr. G. Shaw-Scott, Secretary, Caxton House, 8.W. 

British Association.—Amongst the papers to be read at the 
meeting on September 7th-11th, at Manchester, are the following: 
—“ Thermal Efficiency of a Gas Engine, by Professors Asakawa 
aud Petavel ; ‘‘ Apparent Specific Heats in Gaseous Explosions,” by 
Prof. W. M. Thornton; Gas- Producer for Steam Boilers, by Mr. 
E. C. Mills; Thermal Conductivity of thin Air Films, by Mr. 
A. A. Griffith; Electric Oscillations in Coupled Circuits, by Dr. 
Eccles and Mr. A. J. Makower; Capacity of Aerials,” by Prof. 
G. W. O. Howe; and Eddy- Current Losses in End-Piates of Turbo- 
Generators, by Prof. Miles Walker. 


Volunteer Notes. — ENGINEERING INSTITUTIONS’ VOLUN 


TEER TRAINING Coups. — Headquarters — Marconi House, Strand, 
London, W. C. 


Company Orders. By Lieut.-Colonel C. B. Clay, V. D., Com- 
mandant, for week ending August 21st, 1915. 

Monday, Wednesday and Friday. — Drills, 6.30 and 7.30 p. m. 

All applications for enrolment should be sent to the Com- 
mandant, Marconi House, Strand, from whom all particulars can 
be obtained. E. G. FLEMING, 

Company Commander and Acting Adjutant. 


The General Committee of this Corps includes the names of 
many of the prominent members of the three principal branches 
of Engineering, and among them we note the Presidents and also 
the Secretaries of the Institutions of Civil, Mechanical and Elec- 
trical Engineers. The Corps has not only the hearty support of 
the heads of the engineering profession, but is warmly supported 
by General Sir O’Moore Creagh, V. C., the General advising the 
Central Association V. T. C. 

To enlarge the usefulness of the Corps further recruits can be 
accepted either from among the membersb ip of the Institutions, 
or from others who are willing to be trained in fortress engineer - 
ing work. under the Staff of the London Electrical Engineers 
(T.F.), at their Headquarters in Westminster. 


3BD BATTN. (OLD Boys’) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Grant (Offi er Com- 
manding), Thursday, August 11th, 1915 :— 

Week-end Paradex.—Satarday.—The Battalion will parade as 
strong as possible at Cumberland Gate. Regent’s Park, 2 30 p. m., 
on Saturday nest, the 14th inst., and proceed by march route to 
Wembley, rió Gladstone Park. Dress: Fall parade kit with 
rucksacks. 

Sunday, 7 a. m., Reveille ; 10 a. m., Church Parade; 10.20 a. m., 
Parade under Company Commanders; 2.15 p. m., Battalion Parade. 

Musketry.—Acton Range will be open for those who have not 
yet qualified, as follows :—Tuesdays, 2.30 p.m, B and “ D ” Com- 
panies; Thuredays. 2.30 p.m., “A” and C“ Companies; Satur- 
day, voluntary. First 21 men sending in their names to Head- 
quarters not later than Friday, 6 p.m. 

Bisley Na vie. On Saturdays, as usual, for men who have 
qualified at Acton. and not yet shot at Bislev, 12.45 pm., at No. 9 
Barrier, Waterloo, ander Seret. Cotter and Corp. Crabbe. Names 
to be in at Headquarters by Fridays mid-day. 


A. G. JOINER, Captain and Adjutant, 


Lieut. Greely and His Patent Insulator.—A_ good 
story is told of the experiences of the late General A. W. Greely, 
at one time chief of the Signal Corps, US A., with a patent tele- 
graph insulator. 

Lieut. Greely—he was a plain lieutenant then—went to Texas 
in November, 1875, to build a telegraph line to San Antonio from 
Fort Brown. He had an insulator which he and other experts had 
gotten up in Washington especially for thia line. It consisted of 
a well-lacquered sheet-iron cap over a dry wood screw and had the 


general appearance of a tomato can on the end of a broomstick, 


when in position. 

The line was built 400 miles and for two weeks ora month it 
worked like a dream. Suddenly warm weather set in, and when 
warm weather strikes lower Rio Grande it takes hold for keeps. 
The thermometer crawled up to 100, and after several weeks of 
this spell the line began to get mysterious kinks in it. There was 
trouble somewhere and plenty of it. The line was not down, but 
it seemed to have its grip on all through messages. San Antonio 


had to do all its business with Fort Brown by relaying at Laredo. 


In a few days Laredo could only telegraph as far as Ringgold 
Barracks, south, or to Fort Clark, north, and through messages 
from San Antonio to Fort Brown had to stop off three times en route 
and take a rest. At the end of the week the trouble was woree, 
yet Lieut. Greely sent couriers galloping down the whole circuit. 
They could not find a place where the wire was down or in contact 
with trees or with anything else, but they reported something 
queer with the “insulators.” Lieut. Greely was wild with 
indignant surprise. The idea of an insulator going wrong which 
had been concocted in Washington especially for Texas. Still the 
telegraph line was not working any better as a telegraph line than 
as a fish line or a clothes line, so he borrowed a mule from a 
quartermaster and started out to investigate. He came back in 
light marching order that evening with a sad secret in his heart, 
several lamps on his countenance and minus the wayward army 
mule. 

The simple truth was that the Texas hornete, which are lazy 
beasts, thought the new insulators were a shelter kindly provided 
by the Government for their special use and had gone to work and 
filled every blessed one of them from San Antonio down with mud, 
sour honey and general cussedness and the line was literally 400 
miles of Hades in active eruption. Lieut. Greely wrote to 
Washington experts, who promptly got a new breed of insulators, 
solid as a brick and burglar proof. They were shipped and Lieut. 
Greely induced a gang of unsuspecting linemen to sign a cast-iron 
contract to take the old insulators off. The “repairing party 
left Fort Brown on April 10th. By this time the: hornets had 
raised an uproarious family in each insulator and the first lineman 
who shinned up to serve the writ of ejectment got a dose of trouble 
that made his hair curl, and in his haste down let the pole slip 
up throngh his hands, burning them, besides taking all the buttons 
off his clothes. The way the hornets expressed their opinion of 
signal service hospitality was sinful. It cost the contractor 46 
able-bodied men, 19 barrels of bread poultice and a oask of refined 
arnica to repair the first eight miles, and operations ceased. 
When the linemen got so they could eee well enough out of one 
eye to shoot, they went gunning for Lieut. Greely, but he had 
already fled the State in a blue fog, and the next that was heard 
of him he had barricaded himself somewhere in the neighbourhood 
of the North Pole. The line remained in an active and warlike 
status until winter and the telegrams were forwarded by the aid 
of a slow bat persevering mule. After the first blizzard had 
calmed the hornet families into solid lamps, the contractor resumed 
his labours and recouped his loss by shipping the insulators to 
Baltimore for canning clams, and seven dozen crates of assorted 
stings to England for sale as sewing machine needles.— Telegraph 
and Telephone Age. 


Fatalities.— George Fernie, a young electrical engineer, 
was killed almost instantaneously in the new pit at Kinglassie 
Colliery, Fife, through coming into contact with a live wire. 


Archibald Hemingway, 39, a car cleaner in a Halifax tramway 
shed, was cleaning the top of a double-decked car when another 
cleaner heard a scream and saw Hemingway lying on his side in a 
atate of collapse. He died shortly afterwards. It is thought that 
the insulation of the electrical equipment of the car was damaged 
in the storm the previous day, and that Hemingway touched a 
live part. 


Appointments Vacant.—Three shift engineers (£104) 
and switchman (37s. 6d.), for Birmingham electric supply depart- 
ment. Particulars are given in our advertisement pager. 


Educational Notes.—UNIVERSITY oF EDINBURGH.— 
The preliminary or entrance examinations in the Ergineering 
Department will be held in September for the new session, which 
opens on October 12th. 

NORTHAMPTON POLYTECHNIC INSTITUTE.—The Engineering 
Day College entrance examinations in Civil, Mechanical, and 
Electrical Eagineering will be held on September 28th and 29th. 
Day Courses commence O:tober 4th. Particulars are given in our 
advertisement pages. 


Smoke Abatement.—The proposed Smoke Abatement 
Exhibition to be held at Glasgow has been postponed, at the 
request of the Board of Trade Armaments Committee, as manu- 
facturers at present employed in the manufacture of munitions 
who might exhibit require all their time and attention for the. 
output of Government work. 


Capturing Foreign Trade.—The following letter, 
signed W. G. S., appeared recently in the Journal of the British 
Chamber of Commerce for Italy (Inc): —“ Will you allow me to 
point out how our foreign trade is handicapped? I am a com- 
mercial traveller representing a British house on the Continent of 
Europe. Fortunately for me, my firm has adopted the metric 
system, otherwise business would be impossible. There are, how- 
ever, thousands of British manufacturers who oould get a footing 
in Continental markets, but Who fail to do 80, not (through any 
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fault in their products, not even because their prices may happen 
to be high. but solely because they refuse to quote and invoice 
in decimal coinage and in metric weights and measures. 

Time after time have customers shown me offers received from 
British firms, the same being made out in & a. d., cwt., qr., Ib., ft., 
in., &). What we have to realise is that such offers are largely 
meaningless to the Continental buyer, and that if we wish him to 
5 our goods we must at least make ourselves intelligible 


„Naturally, great waste and inconvenience are caused in having 
to oonvert from one system to the other. Why, then, cannot we 
as a nation boldly adopt the international standarde, and so 
facilitate our trade with other countries ? 

“The metric system is now taught in our elementary schools. It 
is-so simple that it can be mastered in a few minutes. It is con- 
ducive to accuracy and rapid reckoning. Being a time-saver, it 
lowers the cost of production. We wish to extend our foreign 
trade. Then why handicap ourselves by retaining methods which 
our competitors have discarded as obsolete?” 


New Battery Signalling Bell. At a meeting of the 
North of England Institute of Mining and Mechanical Engineers 
at Newcastle-on-Tyne, on the 7th inst., De. W. M. Thornton read 
a paper on A New Battery Signalling Bell.“ He spoke at some 
length on the igniting power of an electric break-spark, and in 
demonstration caused a considerable explesion, which left no sign 
upon the bell apparatus. The new device, which could be fitted 
to any existing bell, was a small attachment by means of which 
the spark at the trembler contact was prevented, the current 
which caused the spark being diverted through a by-pass. So long 
as the device was in normal action ignition could not occur. In a 
letter, Mr. H. R. Kempe (late of the G. P. O.) expressed the opinion 
that the use of the device should be made compulsory, while Dr. 
Wheeler, of the Home Offloe, wrote that he had tested the new 
bell, and could testify to its efficiency. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.— The Salford Electricity 
Committee has granted permission for the borough electrical engi- 
neer to act on the Sub-Committee of the Manchester Munitions 
Committee, with respect to the appointment of inspectors for the 
inspection of war materials. 

The Ilkley District Council has approved the appointment of 
Mr. Z. H. BILL as electrical engineer and manager as from August 
Ist, at an annual salary of £250. Mr. Bill received his early 
training at Birmingham University and with the Westinghouse 
Co., including six months in America. Afterwards he visited South 
Africa, and upon his return was appointed chief electrical engi- 
neer to the Mersey Dock Board ; he was later chief engineer of a 
large brewery in Birmingham, but resigned this post to take the 
position of clerk of works in succession to Lieut. Wilkinson, of 
Harrogate, who is now a prisoner of war in Germany. Mr. Bill 
was granted a commission in the Army Service Corps at the out- 
break of war—he having already resigned his position with the 
Birmingham brewery to take up a position in Germany, which he 
had to relinquish owing to the war—and was engaged in com- 
mandeering motor vehicles for the service. His commiasion was, 
however, later cancelled on account of an old bullet wound. 

The Kingston-on-Thames T. C. has increased the salary of MR. 
KINGHAM, chief assistant at the electricity works, to £3 per week, 
with an advance to £3 10a, in November next, and to £4, a year later. 

Mr. W. E. CLARET, station superintendent at the Maidenhead 
Corporation electricity works, has accepted the appointment of 
chief electrical and mechanical engineer to the British Xylonite 
Co., Ltd. He is succeeded by MR. W. LEIGHTON CHUBB, of Stafford. 
Mz. H. D. GAMBLE, of the electricity staff, has also resigned. 

Mp. Davip DUNN, of the Kilmarnock electrical and tramway 
department, who has received an appointment in London, kas been 

ted with a suit case, and an umbrella for Mrs. Dunn. Mr. 

was formerly with Mesars. Siemens Bros. and the Silvertown 
Co., and for six years had charge of the electric power plant at 
Messrs. Andrew Barclay's works. 

We are informed that an error occurred in the paragraph in our 
last issue, which stated that MR. R. H. Fox bad been appointed chief 
electrical engineer at Musselburgh; Mr. Fox has been appointed 
chief assistant engineer, and his salary is not as stated. 

Mr. R. H. Parsons, superintendent of the municipal power 
plant at Edmonton, Alta., has tendered his resignation to the Com- 
missioners, and has returned to Manchester, England, where he is 
now connected with a large factory engaged in the manufacture of 
munitions of war. MR, C. E. Cops, chief engineer of the plant, 
has been recommended to succeed Mr. Parsons. 


Tramway Officials.— Another Blackburn soldier has 
been commended for gallantry in the field, the honour falling to 
Private F. GERTSON, who was formerly employed in Blackburn 
Corporation tramway department. 

The marriage took place at Oxton, on July 3 Ist, of LIEUTENANT 
SAMUEL WILFRID CARTY, of the Army Service Corps (Mechanical 
Transport), who was chief of the overhead line department of the 


Birkenhead Corporation Tramways, and Miss Maud Eleanor Hedley 
daughter of the late Mr. Matthew Hedley, Chief Inspector, Depart- 
ment of Agriculture for Ireland. 

Mr. C. R. EVERSON has been appointed manager of the Ply- 
mouth Corporation Tramways for a period of three years, at £450 
per annum, with house, 


General.— The marriage took place last week at 
Hallgarth Church, of MR. J. CRAOGS, electrician at Horden 
Colliery, and Miss Edith Thompson, daughter of Mr. John 
Thompson, Sherburn Hill (Co. Darham). 

Second-Lieut. ARTHUR R. CROKER, who was on the staff of the 
British Insulated and Helsby Cables, Ltd., of Prescot, has been 
gazetted temporary Lieutenant in the Second Field Company, Home 
Counties’ Divisional Engineers. 

Lance-Corporal P. V. STENT, of the Fifth Service Battalion, 
Oxford and Backs Light Infantry, who was on the staff of Messrs. 
biesu & Robinson, has been awarded the D.C.M., for service in 

rance. 

On the occasion of his marriage to Miss Nellie Howard Halford, 
elder daughter of Mr. John Halford, of Rugby, MR. Jonn P. 
THOMPSON, son of Councillor J. Thompson, J.P., of Stanhope (Co. 
Durham), has been presented with a marble clock by the staff of 
the Longhborough Electrical Engineering Co. 

In the list of aliens to whom certificates of naturalisation were 
granted during July the following appear :— ; 

CHRISTIAN FREDRIK BARNHOLDT (Sweden), electrical engineer, 
residing at Preston. 

FREDERIOK WILLIAM BECKER (Germany), telegraph engineer, 
residing at New Barnet. 

Mr. A. S. BRODIE, contract manager for the Post Office tele- 
phones at Blackburn, is about to leave to take up a similar appoint- 
ment at Aberdeen, and it is understood that the Blackburn 
vacancy is to be filled by the transfer of MR. SHEARS, who is at 
present contract manager at Chester. 

Lance-Oorpl. WM. STENTON, 8th Batt. Manchester Regiment, 
who has just been awarded the D.C. M., was till recently employed 
at the British Westinghouse Co.’s works, 

Mer. V. A. F. BELLAMY, second assistant engineer of the Manx 
Electric Railway Co., has been appointed assistant outside super- 
visor to Messrs. J. B. Saunders & Co., of London. 

Mr. D. H. SLAOK, of the firm of Messrs. Bauer, Imrje & Slack, 
chartered patent agents, has been promoted to the rank of Captain 
in the Kent Fortress R.E. (Lights Companies). 


Roll of Honour.—Rifleman HENRY OAK WEIL Woop, 
of the Rifle Brigade, who was on the staff of the Kingston-on- 
Thames Corporation electricity department, has been killed in 
action in France. 

Private ROBERT DENNIS, of the 7th Battalion Lincs. Regt., who 
was with the Urban Electricity Co., at Stamford, has been killed 
in action. He joined the regiment last August, although in his 
50th year, and went to the Front a month ago. With the 2nd 
Lincoln Regt. he went through the Boer War. 

Private A. H. Day, of the 7th West Yorkshire Regiment, who was 
on the electricity staff -at Leeds of the Great Northern Railway 
Co., has died from wounds received in action. 

Sergeant GEO. WM. JACKSON, D. C. M., of the Coldstream Guarda, 
who has been killed in action in France, served his apprenticeship 
with Messrs. Siemens Bros, at Stafford. He joined the Guards last 
September, and went to France in December. l 

Lieut. H. L. Downes, of Mesars. Downes & Davies, electrical 
supply agents, of Stanley Street, Liverpool, is reported as 
“ believed to be killed in action in France. Lieut. Downes was 
last seen during a bombardment of the trenches, getting bombs 
through to the front. He was in the Irish Battalion of the King’s 
Liverpool Regiment, and went to France in April. 


Obituary.—The death recently occurred of Mr. ERNEST 
J. MAYNE, late of the electricity supply department, Dublin. 


Will.—The estate of the late Mr. C. E. P. SPAGNOLETT!, 
of Frognal Lane, Hampstead, late chief electrical engineer to the 
Great Western Railway Co., has been proved at £35,070. 


NEW COMPANIES REGISTERED. 


Snyder Electric Furnace Co., Ltd. (141,210).—This com- 


pany was registered on August 6th, with a capital of £1,000 in 4,1 shares, 


to acquire and turn to account any inventions relating to the manufacture of 
iron, steel, metals and chemicals of all kinds, to carry on the business of 
electrical, mechanical and general engineers, founders, machinists, tool makers, 


chemical manufacturers, ete. The subscribers (with one shure each) are: 
G. J. Stuck, The Villas, Middleton St. George, Darlington, analytical chemist; 
C. J. H. Stock, 34, Swinburne Road, Darlington, analytical chemist. Private 
company. The number of directors is not to be less than three or more 
than seven; the first are G. J. Stock, C. J. II. Stock, G. H. Watson, and 
F. T. Snyder. Qualification, £1. Solicitors: Watson & Watson, Darlington. 
Registered by Jordan & Sons, Ltd., 116-7, Chancers Lane, W. C. 


Accumulators, Ltd. (141,197). — This company was regis- 
tered on August th, with a capital of £100 in £1 shares, to carry on any 
business bearing on the application or employment of electricity, electrical 
batteries and accumulators, and the business of engineers, machinists, ete. 
The subscribers (with one share each) are: W. J. Matthews, 69, Freegrove 
Road, W., accountant; H. Fulton, 1, Lawrence Pountney Hill, E.C., solicitor. 
Private company. The number of directors is not to be less than two or 
more than five; the subscribers are to appoint the first directors. Qualifica- 
tion, one share. Registered office: Maybury Hill, Woking. 
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Irish Hydro- Electric Syndicate, Ltd. (141, 203).— This com- 
puny was registered on August 6th, with a capital of £10,500 in 10,000 ord. 
shares of £1 each and 10,000 shares of 1s. each, to acquire water and other 
power, and rights and concessions in respect of the use of waterfalls, rivers 
and waterwa$s for the generating of power, and any other properties and 
hereditaments, to carry on the business of suppliers of power by water and 
electricity, etc. The subscribers (with one share each) are: E. J. Hayman, 
18, St. Swithin’s Lane, E.C., secretary; W. Pocock, 11, Bowen Road, Harrow, 
clerk. Private company. The number of directors is not to be less than two 


or more than five; the subscribers are to appoint the first. Registered by 


Ingle, Holmes Sons & Pott, Capel House, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Simmonds Brothers, Ltd.—Charge (supplemental to vari- 
ous agreements) on moneys payable under army contracts, dated July And. 


1915, to secure all moneys due or to become due from company to Parrs 
Bank, Ltd. . 


CoHey’s Patents, Ltd. Particulars of £6,000 debentures, 
created by resolutions of January 2nd, 1906, March 14th, 1907, and July 8th, 
1915, filed pursuant to Section 93 (3) of the Companies (Consolidation) Act, 
1908, the amount of the present issue being £3.00. Property charged: The 
company’s undertaking and property, present and future, including uncalled 
capital. No trustees. 


Carville Site and Power Co., Ltd.— Issue on july 28th, 
5 £10,000 debentures, part of a series of which particulars have already 
been filed. 


La Plata Electric Tramways Co., Ltd. (101,431).—Capital, 
450,000 in 200,000 pref. and 250,000 ord. shares of £1 each. Return dated 
May lith, 1915. All shares taken up; £170,007 paid on 170,007 pref.; £279,993 
ued as paid on 29,993 pref. and 250,000 ord. Mortgages and charges: 
4 100,000. 


Nairobi Electric Power and Lighting Co., Ltd.— Issue on 
July 26th, 1915, of C1. 000 debentures, part of a series of which particulars 


have already been filed. 


Hart Accumulator Co., Ltd. Charge on 35 and 10, Marsh- 
gate Lane, Stratford, dated July 27th, 1915, to secure all moneys due or to 
h. come due from the London County and Westminster Bank, Ltd., Lothbury, 
E. C. 


Pritchett and Gold and Electrical Power Storage Co., Ltd. 
— Deposit on July 29th, 1915. of deeds of freehold land and buildings at High- 
fields, Feltham, dated July 29th, 1915, to secure all moneys due or to become 
due from company to Barclay & Co., Ltd., 95, Victoria Street, Westminster. 
Stumped to cover £4,000. 


CITY NOTES. i 


Tyneside Tramways and Tramroads Co. 


THE directors’ report for the half-year ending June 30th, 1915, 
shows a surplus of receipts over expenses of £5,411, which, 
with the balance brought forward from last half-year of £732, 
makes a total to the credit of profit and loss account of £6,143, 
and after deducting interest on debentures, loans, etc.. 
ainounting to £1,012, there remains an available balance of 
£5,131. This profit the directors propose to appropriate as 
follows :—Dividend on preference shares at the rate of 5 per 
cent. per annum (less income tax), £601; dividend on ordinary 
shares at the rate of 3 per cent. per annum (less income tax), 
12.008; reserve for renewals, depreciation, and other con- 
tingencies, 41.200 (this, with £303 interest on investments, 
will increase the fund to 420.666); reduction of registration 
and formation expenses, etc., £330, leaving to be carried for- 
ward to next half-year £991. The traftic receipts show a 
decrease of £422, as compared with the corresponding period 
of last year. The shareholders are asked to sanction the 
contnbution by the company to charitable purposes in con- 
nection with the war of a sum not exceeding £200 during the 
half-year ending December à1st, 1915. 

The half-yearly meeting of the company was held at 
Newcastle-on-Tyne on the 10th instant, Dr. J. T. Merz (the 
Chairman) presiding. In moving the adoption of the report, 
the CHAIRMAN said the revenue had been £400 less than in 
the corresponding half-year. and the profits had been almost 
exactly the same as last half-vear. A very large item in the 
receipts in the first half of the year was usually the holiday 
trafic; this traffic. owing to the races at Gosforth Park not 
having been held this year, had been very much less. Thev 
had lost in that way. compared with the corresponding half- 
vear, £17,457, but on the other side they had made up about 
41.0% on the ordinary traffic, owing to the increased work- 
men's trafic. Thex had been obliged to run fewer cars owing 
to the reduced staff. The receipts per car mile had gone up 
from 10.48. last year to 11.06d., and the expenses had gone 
up from 6.58d. to 7.15d. The expenses had been the same 
for the half-vear as in the corresponding six months, although 
wages had gone up. Their men had been verv loval, and had 
worked considerable overtime. The dividend they proposed 
was the eame as last year. The reserve fund amounted to 
£20,666. They had invested £20.306, but as against that thev 
had a debt to the bank of £4,000. They had exercised the 
option of converting Consols into War Loan, and they would 
hold over £9,000 in the Loan, which would be nearly half of 
their reserve fund. This would mean an increase of £23 in 
their income. Thev had insured against aircraft and bom- 
hardment for £20.000, and that would cost about £86. The 
traffic receipts were still going up. 


Mr. Georce E. Henperson seconded the adoption of the 
report, which was carried. l l 

A letter was read from two shareholders protesting against 
the proposal to devote £200 to charitable purposes. It waè 
stated ilat a similar sum was given last half-year. 

The CHAIRMAN explained that they had only spent £132 of 
the sum last voted, of which £98 was paid to the dependents 
of men who had enlisted, so that only £34 was spent on 
charitable contributions, which was equal to the amount that 
the employés had spent. , 

The meeting agreed to the proposed contribution. 


French Electrical Companies. 


The extracts published a few weeks ago from the annual 
reports of various French supply companies showed, in general, 
that they have suffered from the effects of the war, whilst in 
the case of the Parisian companies in particular a further dis- 
advantage was experienced by the transfer of their under- 
takings within the municipal area of the city to the Com- 
pagnie Parisienne de Distribution d’Electricité at the begin- 
ning of 1914. The unfavourable results find fresh confirma- 
tion in the following list of other companies engaged both in 
the supply business and transport services :— 

The Compagnie Générale de Distribution d'Energie Elec- 
trique records net profits of £28,000 for 1914 on an ordinarx 
share capital of £610.000, this sum comparing with £50,900 
in 1913: No dividend is in contemplation, whereas £1 per 
share was distributed in the previous year. 

The Société Lyonnaise des Forces Motrices du Rhône earned 
net profits of £97,000 in 1914 on a share capital of £1,200,000. 
The sum of £41,000 bas been allocated to an experiment 
account, and the balance allows of the distribution of 128. 7d. 
per ordinary share, as contrasted with 188. 9d. in 1913. but 
the holders of deferred shares, who received 19s. 7d. in 1913, 
have been passed over for 1914. 

The Compagnie des Tramways de Paris et du Departement 
de la Seine, which bas an ordinary share capital of £2,200,000, 
realised net profits of £70,000 in 1914, as contrasted with 
£87,000 in the preceding year. Notwithstanding the decrease, 
the dividend remains at 8s. per share, as in 1913. As fresh 
capital is needed, and the issue of a definite loan appears to 
be doubtful of success for the present, it is intended to raise 
the money by the offer of short-term bonds for £500,000. 

The Compagnie Générale des Omnibus de Paris, which not 
only monopolises the motor omnibus services, but also the 
principal tramways in the central parts of the city, reports 
that thé conversion of the lines to electric traction was com- 
pleted in 1914. After the motor buses were requisitioned. by 
the military authorities the receipts were solely derived from 
the tramway traffic, the compensation paid for the vehicles 
being £893,000, which is said to represent an appreciable loss 
to.the company. The net profits have permitted of the pay- 
ment of a dividend of 16s. per share on the capital of 
£3,320,000, the loan capital amounting to 44, 000.000. 

The Société Le Triphasé (Nord Lumière), which is a subsi- 
diary of the Secteur de Ja Place Clichy, experienced a heavy 
decline in the net profits in 1914 in consequence of the dear- 
ness of coal and the great diminution in the consumption to 63 
per cent. of the former average consumption. As a result, 
the net profits receded from £143.000 in 1913 to £8.000 last 
vear, and the dividend from 29s, 3d. per share to no distribu- 
tion in the two years respectively. The ordinary share capital 
is £607,000, and the loan capita) £453,000. of which the sum 
£365,000 is invested in other electricity supply under- 
takings. 

The Société du Secteur de la Place Clichy, whose supply 
undertaking was absorbed by the Compagnie Parisienne de 
Distribution d Electricité on January Ist, 1914, has since 
devoted its efforts to the supervision of subsidiary companies, 
including the Triphasé. The net profits for 1914 are returned 
at 416.000. as compared with £100,000 in 1913, when a divi- 
dend of £5 8s. per share wae declared, but no distribution is 
proposed for last year. The repayment of share capital of 
£240,000, which was decided upon in July, 1914, has been 
rendered impossible, as the partial disposal of shares held 
in the Triphasé has been out of the question under the 
changed circumstances. 

The report of the Société d' Eclairage et Force par UFlec- 
tricité, which was formerly known as the Secteur Rothschild, 
discusses the unsound rivalry which prevailed among the 
different lighting companies in connection with competitions 
for concessions, and mentions that the coneession for the dis- 
trict of St. Denis has been transferred to the Compagnie 
Parisienne de Distribution. At present the Société d' Eclairage 
only carries on. or is interested in, suburban and provincial 
concessions, and under the altered conditions the gross profits 
declined from £166,000 in 1913 to £34,000 last year, and the 
net profits from 438.000 to 422.000 in the two years respec- 
tively. Tt is, however, not intended to pay any dividend. 


Victoria Falls and Transvaal Power Co., Ltd. 


THE report for the year ended December 31st. 1914, states 
that the issued share capital amounted to £3.000.000 and the 
debenture capital to 44.543.920, £82.580 of the 54 per cent. 
second mortgage debentures having been purchased during 
1914, towards the amounts falling due for redemption in 
January, 1915, and January, 1916, in the terms of the trust 
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deed. The year's business has resulted in a profit of £555,694, 
which, with the £105,199 at the credit of the profit and loss 
account as at December 31st, 1913, remaining after payment 
of the dividend on June 17th, 1914, makes a gross total of 
£660.893. After providing for interest on debentures for the 
year 1914, amounting to £234,843, and for depreciation, income 
tax, etc., amounting to £159,603, the balance remaining is 
£266,447, in respect of which a dividend was declared on 
December 17th last, at the rate of 6 per cent. per annum, 
less income-tax, for the six months ended June 30th, 1913, 
on the preference shares, and a further dividend on the pre- 
ference shares also at the rate of 6 per cent. per annum, less 
income-tax, for the ten months ended April 30th, 1914, was 
declared on June 10th, 1915. These dividends were paid on 
January 6th, 1915, and June 21st. 1915, respectively, and 
abaorbed £160,000, leaving £106,447 to be carried forward. 
Since the last report three 10,000-H.P. compressors have been 
brought into commission, together with the necessary boiler 
plant, etc., and considerable extensions to the air pipe system 
of the Rand Mines Power Supply Co., Ltd., have been made 
and put to work. At the Brakpan power station 33,500 H. p. 
of electrical plant has been added and half of this is now in 
ecmmission. The combined companies have now an ample 
reserve of air and electrical plant installed at their several 
stations. The judgment which was given against the company 
in the action by the Consolidated Langlaagte Mines, Ltd., 
was reduced by the Appeal Court from £29,000 to £19,000. 

The directors record the death of Mr. R. G. Fricker, and the vacancy on 
the board has beea filled by the appointment of Lord Brabourne as a director, 
Mr. H. L. Cripps retires in accordance with the Articles, but on account of 
ill-health his name is not submitted for re-election. On the outbreak of war, 
Mr. Rathenau, being a German subject resident in Germany, ceased to be a 
director, The Press has since reported the death of this gentleman. Mr. 
Brakhan resigned his seat on October 15th last. It is not proposed to fill 
these two vacancies. 


Annual meeting: August 20th. 


Puebla Tramway, Light and Power Co., Ltd.— 


According to the Financial Times, a meeting of the holders of the 
first mortgage thirty-year 5 per cent. gold bonds was recently 
held in London, at which a resolution sanctioning the modification 
of the rights of the bondholders was unanimously passed by votes 
representing upwards of two-thirds of the outstanding bonds. 
The effect of the resolution is to make the interest on the first 
mortgage bonds during the five years from January Ist, 1915. 
payable only if and when there are any earnings of the company 
available for the purpose; to enable the company to satisfy any 
interest unpaid at the expiration of five years by the issue of 
5 per cent. non-cumulative income warrants at par; to suspend 
the operation of the sinking fund for a period of five years, and to 
extend the date of maturity of the bonds for five years from 1937 to 
1942. The service of the prior lien bonds has been duly met. 


L. & N. W. Railway Co.—This company held a special 
meeting last week, at which authority was given for the issne of 
new preference stock in place of consolidated stock authorised in 
190], and not now required. The iseue is for £1,500,000 10-year 
redeemable preference stock, which is required for the completion 
of the Easton and Watford Electrio Railway, and for other pur- 
poses. The price of issue is 96, and the interest 41 per cent. 


Oldham, Ashton and Hyde Electric Tramways 
Co., Ltd.—The directors have declared an interim dividend of 
5 per cent. per annum on the ordinary shares for the past half- 
year, payable on the 16th inst. 


Chelsea Electricity Supply Co., Ltd.—The directors 
have declared an interim dividend at the rate of 4 per cent. per 
annum, lees income-tax, on the ordinary shares for the half-year, 
payable on September 15th, 


Northampton Electric Light and Power Co., Ltd. 
—The directors have declared an interim dividend at the rate of 
5 per cent. per annum (6d. per share) on the ordinary shares for 
the past half-year, 


Telephone Development Co., Ltd.—The accounts for 
the year to June 30th show a surplus of £10,458, which it is 
proposed to carry forward. 


Western Union Telegraph Co.—The report states 
that for the six months to June 30th the income was $24,019,260 ; 
expenses, including maintenance and reserves, $19,359,746 ; intereat 
on bonds, $668,600 ; net income, $3,990,915, being an increase of 
$1,891,080 above the corresponding period of last year. : 


South Metropolitan Electric Light & Power Co., 
Ltd.—The transfer books and register of members will be closed 
from August 18th to Sist, 1915 (both days inclusive), for the 

tion of warrants for dividends payable 3 Ist inst. on the 
7 per cent. cumulative first preference shares and 6 per cent. 
ci mulstive second preference shares. 


Brompton and Kensington Electricity Supply 
Corporation, Ltd.— Interim dividends for the half-year to 
June 30th—On the ordinary shares at the rate of 9 per cent. per 
annum (less tax); on the preference shares at the rate of 7 per 
cent. per annum (less tar). 


STOCKS AND SHARES. 


‘TUESDAY EVENING. 


An unusual number of interesting incidents have developed 
this week in the Stock Exchange markets; and although, 
generally speaking, the volume of business is meagre, in cer- 
tain sections there has been something approaching activity. 
This is more particularly the case with the Marconi group; 
while upon Brazilian Tractions, and various of the companies 
—Canadian and American—engaged on war work. for the 
Allies, a lot of attention has been focused by reason chiefly 
of the boom in industrial shares on the other side of the 
Atlantic. 

On this side, we have seen nothing so sensational as that 
provided by the trans-ocean brigade in Wall Street. The 

ndon Stock Exchange does not deal, for instance, in 
Bethlehem Steel shares, the price of which has risen from 30, 
some fifteen months ago, to about 300 at the present day. 
Markets here are unacquainted with Electric Boats—whatever 
these may be—the price of which gyrates to the tune of 80 
1 a day, and seems to think nothing of it. Westing- 

ouse issues are known on this side only through the medium 
of the British Westinghouse capital—the shares and deben- 
tures in the local company moving not at all what time their 
namesakes in America are undergoing all sorts of volatile 
fluctuations. 

The boom over there, however, has certainly been instru- 
mental in waking up the Marconi market, and also in stimu- 
lating business in New York Telephone bonds, as well as in 
a few other specialised departments. The market for the new 
War Loan has settled down to a steadiness and composure 
which have an effect in permitting public interest to switch 
on to other markets. Several of the big Home Railway com- 
panies are known to be contemplating fresh issues of capital, 
following the example of the London & North-Western and, 
some months ago, of the North-Eastern Railway. 

Mexican stocks and shares show a reviving tendency. The 
Latin-American Conference, held a few days ago in Washing. 
ton, has been adjourned to New York, where it is to be 
resumed when the spell of torrid weather is broken. A caustic 
observer remarked that in dealing with such hot stuff as 
Mexico, it might have been supposed that the warmer the 
weather, so much the more appropriate it was. There does 
seem to be a chance, however, of serious effort being made at 
last by the United States to explore the possible avenues 
leading to pacification, although, as we have pointed out 
previously, such talk in the past has so frequently proved 
abortive, from the practical point of view, that scepticism may 
be pardoned for demanding visual proof of good intentions 
before it invests money in Mexican securities. 

At all events. Mexican Light & Power shares are in timid 
demand at a risc of about 5 points, and the Company’s first 
mortgage bonds, which were marked down to 40, have 
steadied to their previous quotation of 45. Mexico Trams are 
better also, and it is possible to sell certain of the issues 
which for weeks past have been a drug in the market. 

The cut in the dividend announced by the Brazilian Trac- 
tion Co. was followed almost immediately by a vivid rise in 
the price of the common shares. which carried it to 51 before 
a slight reaction occurred which took it back to 49}. By odd 
coincidence, the rise took place on the day following the 
declaration of the decreased dividend. from which it was 
inferred that there must have been bears who were only 
waiting for the news to be announced before they endeavoured 
to cover their tracks. In this supposition there was a reason- 
able amount of likelihood; but, as it happened, just about 
that time the Brazilian Government rather unexpectedly paid 
off some of its treasury bills, and this evidence of its financial 
position put fresh heart into the supporters of Brazilian 
issues in general. The company, as we have shown before, is 
doing well; and if it were not for the low rate of exchange, 
the 6 per cent. dividend could have been easily maintained. 
For the first five months of the company’s current year, the 
aggregate net earnings of 18 million mils. showed an increase 
of 767,000 mils. above those of the corresponding period in 
the previous twelvemonth. 

Most of the Latin-Canadian Power companies are making 
good money. The Alabama Traction announced that pay- 
ment of its bond interest will be resumed next month, and 
the expansion of earnings is quite satisfactory. The Con- 
solidated Gas, Electric Light & Power Co., of Baltimore, has 
a useful increase of $136,000 for the eleven months of the 
company’s financial year, the total net earnings being nearly 
three million dollars. The Pennsylvania Water Co., the 
Shawinigan and the Mississippi River Power Companies are 
all doing better than they were a year ago. The market in 
most of the securities is firm, from the reflection of the 
strength in the War Specials to which reference has been 
already made. Business in the United States advances sub- 
stantially month by month, but there is a good deal of depre- 
cation, even in New York, of the gamble which the specu- 
lators have set going in the shares of American-Canadian 
armament and allied companies. i 

The most active market of all at the present time, after 
that in the War Loan, is in Marconis. American Marconis ` 
have been varying between a guinea and 17s. 6d., closing this 
(Tuesday) night at 20s. Each reaction brings in a fresh set 
of buyers, of whom it is claimed that the majority send orders 
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from the United States. The mere fact of the company not 
having paid a dividend in respect of the past yeur carries no 
weight with the present buyers. Those people who invested 
their moucy in American Marconis what time the shares were 
placed upon the market, must be thanking their lucky stars 
tor the unexpected turn in fortune’s wheel, particularly those 
who made the investment with borrowed money. Canadian 
Marconis bave come into demand at 6s., and Spanish are 
about the same price. New York ‘Telephone bonds rose a 
tritle to 963. and have changed hands as high as 973. 

Bevond this Marconi excitement, there is nothing very 
cheering about telegraph stocks. The decline in Eastern Tele- 
graphs continues, the ordinary having slipped back to 117. 
The 4 per cent. debenture stock, however, is a point harder 
at 81; aud Anglo-American deferred recovered the 4 which 
it lost last week. United River Plates have receded a little. 
The Western Telegraphs which have been recently on offer 
round about 114 are being steadily absorbed. Electricity 
Supply shares are mainly firu, the only exception being 
Metropolitan ordinary, which fell to 23. The reduction in 
the interim dividends has rendered the market a trifle un- 
steady as a Whole, but there is not a great deal going on. 

British Westinghouse preference and. debenture have both 
given way, the latter shedding 2 points to 68. British Insu- 
lated ordinary, while nominally 11, could probably be bought 
in the neighbourhood of 108; half-aalozen sellers of small lots 
have appeared in a market unsupported by any buying orders, 
and those who wish to pick up shares at a low price might 
easily be able te do sa with a bid below the figure quoted. 

The Victoria Falls & Transvaal Power’ Co. has just issued 
an excellent report, showing un increased profit of £33,000. 
This enables the company to pay 8 per cent. on its preference 
shares for the vear, which brings the dividend on these up 
to April 30th, 1914. The substantial sum of £106,000 is car— 
ried forward, so it seems obvious enough that it will not be 
very long before all the arrears are cleared off. The price of 
the preference is firm at 15s., and the ordinary are quoted at 


The Adelaide Electric Supply Co. has issued a further letter 
to the holders of its ö per cent. debenture stock, and a modifi— 
cation is suggested ot the previous proposals—quoted here 
last week—with reference to the placing of the sinking fund 
on a l per cent. cumulative basis. Instead of this, it 18 now 
proposed to substitute 3 per cent. for 1 per cent., and the 
directors calculate that this would have the effect of redeein— 
ing the whole of the issue in 20 years, that is, slightly earlier 
than the due date of 1056. The root of the objection to the 
scheme seems to us to he in the tampering at all with the 
trust deed, which should be kept inviolate. To adinit the 
principle that trust deeds can be altered for any reason what- 
ever 1s a dangerous excursion in finance; and, however excel- 
lent may be the reason for suggesting it, to our mind the 
principle should be held sacrosanct in the interests of public 
confidence in any such security. 

The Armament group is a little more active, though with- 
out any corresponding movements being caused in prices. 
Rubber shares are good. The tone seems to have taken a 
change for the better; and although the florin shares standing 
round about par are still somewhat neglected, they will 
probably participate before long in the present demand for 
higher-priced shares in this market. The public disposition 
seems willing to buy more or less speculative shares vielding 
high rates, in order to mix with the War Loan, with its 42 
per cent. return, and thus by the selection to obtain about 
6 to 7 per cent. on the money. As a pure investment, the 
War Loan is by far the most popular stock in the markets; 
and it may be of interest to the curious in such matters to 
learn that the weight of the scrip certificates which have 
been handed out within the past month—each individual 
certificate weighing about 4 0z.—amounted in the aggregate 
to nearly twenty tons. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


l 

Month | Receipts for og Route 

Locality. ended | the 8 Total to date, miles 

(4 wks.) month, 2 8 open. 

| 2 2 | £ £ 8 

| 

Blackpool-Fleetw’d July 31 5,001 1.2.6 30, 17.812 — 8,920; 8 we 
Bristo ise es „ 30 40,446 T 669 31 i 230,9.2 4 21,164 8055 
Chatham and Dist. is . 9 Ae e e a é =~ ae 
Cork. . „ 29 2.195 |— 95 30 14,829 — 302 5425 
Dunn „ 30 2% 1,54 30 184,039 | + 5,905 9 ˙89 
Hastings Re „ 29 4.319 — 7222 ea — 1,957 198 .. 
Lancashire United „, 21 | 7.67 T3 29 49,013 4 1,151 42 |) 
Llandudno- Col. Bay „ 80 1,993 — 409 385 10,058 1 48 BS] ., 
Tyneside .. is 0 a 2,629 |+ 98 | 4; 2,404 (4 225 11 $5 
Anglo-Argentine .. Aug. 5 203.782 | -19,937 30 1.559.027 —14$1,203! .. ie 
Auckland .. June 80 19,139 f 116 62!) 257,218 |+ 914 25˙42 1°06 
Calcutta ae ee July 81 17,947 — 731 | ee ee Se 6,178 ose ee 
Kalgoorlie, W. A. May 3, 269 54 21; 18,472 T oe ee 
Madras. . July 17 4.017 + 26 28! 21,90 — 198. 
Montevideo . July 25,161 | -1,256 89 251,858 81,810. 


Dublin. Lucan Rly, | July 3 | 676 — 98 4 676 — 9 7 


o | | 


SHARE LIST OF ELECTRICAL COMPANIES. 


Hon ELECTRICITY Companiss. 


Price 
Dividend, Aug. 10, Rise or fall Yield 
1914, 1916, this week. p. o. 


Brompton Ordinary... a .. 10 8 — 26 5 0 
do. 7 per cent. Pref, .. as 1 13 — 4 10 4 
Oharing Cross Ordinary ia oe 6 4 — 6 5 0 
do. do. City Pref. be o 4 B — 6 16 2 
do. 4 Deb. ee ce ee se 4 80 — 6 0 0 
Chels es 8 4h — 5 11 1 
do. 43 Deb. ee ee ee ee 43 88 — 4 17 10 
City of London. i es ee 9 18 — 6 18 6 
do. do. 6 per oent. Pref. .. 6 ll — 5 9 1 
do. do. 5 eb. ee ee ee 6 100 — 5 0 0 
do. do. 43 Deb. ee ee 43 85 SR 6 6 0 
County of London ss Se a 1 1 ~ 618 4 
do. do, 6 per cent. Pref. .. 6 10 — 614 8 
do. do, lst Deb. ee ee 4 90 — 5 0 0 
R oo 85 and Deb. ee ee 9 85 — A 15 5 
ensington Ordinary .. 3 a's — 
London Electric .. 888 ate 88 ry i — 8 B 1 
do. do. 6 percent. Pref. .. 6 4 — 6 6 4 
do. do. 4 eb. es ee ee 4 — 5 0 0 
Metropolitan .. .. «se ee 24 — 6 1 9 
do. 4 r cent. Pref, ee BY — 6 0 0 
do. 4 eb, ee ee ee 4 90 ae! 6 0 0 
do. 8 e ee ve ee 70 -e 5 0 0 
St. James’ and Pall Mall 10 7 — 1 0 0 
do. do. do. 7 per cent. Pref, 7 63 — 5 12 0 
do. do. do. 84 eb. ee ee Ba 70 oe 5 0 0 
South London „„ ee 6 8 — 6 18 4 
South Metropolitan Pref, .. ee 7 lg — 6 4 5 
Westminster Ordinary .. s.. ææ% 9 7 — 6 8 7 
do. 64 Pref, ee es ee 43 4 = é 17 4 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel, Pref, ., ès sa 6 07 — 6 8 6 
do. ef... ae oe 12 21 1 4 71 2 
Chile Telephone .. 88 ae Ke 8 6 — 5 18 6 
Cuba Sub. Ord. ee ee ee ee 5 —_— 6 1 8 
do. Pref. oe ee ee ee 10 16 — 6 18 4 
Eastern Extension ee oe ee 7 11 — 27 5 6 
do. 4 Deb. - oe ee 4 73 — 5 2 7 
Eastern Tel. Ord. ee oe ee es 7 117 3 *6 17 6 
do. 8a Pref, ee ce 84 70 — 5 0 0 
do. 4 Deb. ae è ee 4. 81 +1 419 0 
Globe Tel, and T. Ord, ee 0 ee 6 94 sune 27 d 4 
do. Pref, eo eo ee 6 10 — 6 0 0 
Gt. Northern Tel, ee ees ee 92 88 — 6 18 4 
Indo-Baropean oe ee ee ee 65/- 60 = 6 10 0 
Marooni se ee se oe oe 10 2 +2/- 4 18 8 
New York Tel. 43. ° ee ee ee 43 962 — 4 18 8 
Oriental Telephone Ord. ae . . 10 2 + 6 0 0 
do. Pref, eo 0 0 6 11 — 6 6 8 
Pel. Eg |] Deb. oo ee oe ee 43 80 — 6 0 0 
United R. Plate Tel is - 8 6 —} 8 6 6 
O. Pref, ee ee 6 4 — 6 2 q 
West India and Pan se ae 1 1 — 8 17 9 
Western Telegraph ie ee ee 7 11g — 6 10 0 
do. 4 Deb, ee ee 4 81 — 4 16 5 
Bome Ras, 
Central London, Ord, Assented 9 4 73 —1 6 8 1 
Metropolitan ee . ee ee 1 — 6 6 5 
do. District .. Se æ -Ni 14 — Nil 
Ondergrond Electric Ordinary . Nil 14 — Nil 
o. do. , oA as ee Nil 6/- — Nil 
Forsien Trams, &0. 
Anglo-Arg. Trams, First Pref, i% 4 — 6 17 6 
do. Ind Pref, ee ee 84 — 7 17 2 
do. 4 Deb. 135 s 4 78 —2 6 9 7 
do. 4 Deb. ee ee 44 75 — 6 0 0 
do, 6 eb. ee ee 5 75 — 6 18 4 
Brazil Tractions .. ee e s 4 4 +4 7 1 5 
Bombay Electric Pref. .. we os 6 1 — 6 16 10 
0. és Deb. es ee 4 90 8 5 0 0 
Mexico Trams... Ss =e os Ni 89 — Nil 
do. 5 percent. Bonde .. — 60 == Nil 
do. 6 percent. Bonds .. — 85 +5 Nil 
Mexican Light Common ae . Nil 25 +6 Nil 
do. Pref, oe ee oe Nil 80 — Nil 
do. Ist Bonds os _ — 45 — — 
Adelaide Sup. 6 per cent. Pref, * 6 6 — 6 0 0 
do. 6 Deb. ee ee es 6 99 -n 6 1 0 
MANUFACTURING ComPanins. 
Babcock & Wilcox 85 ee oe M 2 — 6 4 8 
British Aluminium Ord. ex oe 5 10 — 414 1 
do. Pref, os ee 6 18 / — 6 9 9 
do. Pref. ee eo ee 6 6 — 6 0 0 
British Westinghouse Pref, .. ae 7a 81/6 —2 /. 9 10 6 
do. 4 Deb. ee ee se ee 4 68 = 2 6 14 4 
do. 6 p. lien ee ees ae 6 100 = 6 0 0 
Callenders ee ee ee ee ee 15 11 — 6 16 4 
do, 5 Pref... ee ee ee 6 43 — 6 6 8 
do. 4 Deb. eo oo oe 45 95 — 4 14 9 
Castnor-Kellner .. ee Be . 15 a — 412 6 
Edison & Swan, £8 pd. ee ee ee Nil 11 — Nil 
do. do. fully paid ee ee Nil 1 — Nil 
do. do. 4 Deb. ee ee ee & 60 — 6 19 4 
do. do. 6 %5 Deb, oe se 6 60 — 8 A 8 
Electrio Construction .. sa ss 6 120 ＋6d. 10 0 0 
do. do. Pref. .. së 7 1 — 7 0 0 
Gen. Elec. Pref. .. oe oe we. 6 93 — 6 8 1 
Henley ee . ee eo ee 20 14 — +a 8 B 
do. Pref, ee eo ee ee 4 42 = 4 14 9 
do. 4 Deb, es ee ee ee 4 95 8 4 14 9 
India-Rubber ae ee ee ee 6 8? — 6 14 8 
Telegraph Con. .. as sa . 20 81 — 7 16 0 


* Allowance made for dividends being paid free of income-tax. 


Pacific Gas and Electric Co.—The accounts for the 
year 1914 show a gross operating revenue of $16,912,688, an 
increase of $1,043,682, while the net income rose by $1,435,451 to 
88,306,582 The available balance, however, is only $992,621 
higher at $3,645,666. After deducting dividends and allowances 
for depreciation, a balance of $1,476,320 is carried forward.— 
Financier, 
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METAL MARKET. 
Fluctuations in July. 
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The Glasgow Iron Market was closed on July 16th and 19th. 
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U.S. Central Station Users of Electric Vehicles, — 
A recent issue of the Central Station, New York, contaios tabu- 
‘Yated data referring to the use of petrol and electric vehicles 
by 250 central stations in the States, from which it appears that 
328 of the former and 864 of the latter are in use in the stations 
enumerated. Foremost in the list are the Commonwealth Edison 
Co., Chicago, with 114 electrice, and the New York Edison Co., 
with 130 electrics, neither company showing any petrol cars in 
use. The Boston Edison Co. operates 56 electric and 3 petrol cars ; 
the Rochester Railway and Light Co. has 53 electric cars and 
1 petrol car; the Philadelphia Electric Co. has 40 electric and 
26 petrol cars; the Baltimore Consolidated Co. has 27 electrio and 
8 petrol cars; the Detroit Edison Co., 25 electric and two petrol 
cars ; the St. Louis Union Co., 20 electric cars only; and so on, 
these being the principal station users in the list. 


King Albert's Civilian Hospital Fund,—An urgent 
appeal is made for assistance for the civil population of the 
portion of Belgium still held by its heroic people, which presents 
a picture of overwhelming distress. It is proposed to establish 
-amall movable hospitals which can be quickly set up in villages as 
necessity arises, and managed as self-contained units. The ground 
over which the fund will work must be traversed by our troops as 
they advance, and it is imperative that it should be quickly 
restored to a healthier and more sanitary condition. Cheques may 
be made payable to The London County and Westminster Bank,“ 
crossed “King Albart’s Civilian Hospital Fund.“ and sent direct to 
the Bank at 62, Victoria Street, S. W. Contributions of clothing, 
boots, linen, medical stores, sheets, blankets, bedding, household 
requirements, foodstuffs, &., will be gratefully received at the 
Hospital Dəpôt, care of Harrod's Stores, 116, Brompton Road, 
S. W. g 


THE FUTURE OF EXPORT TRADE. 


t 


AFTER a year of war, and the prospect of hostilities still 
being continued for a further period, the length of which 
it would be impossible to specify with any degree of cer- 
tainty, the question of the future of the export trade of 
some of the nations which are engaged in the present 
contest has had provisionally to be subordinated to the 
absolute necessity for meeting requirements in the matter of 
adequate supplies of arms and ammunition, which have been 
shown to be more essential than ever under existing condi- 
tions of position fighting, in order to bring the war to a 
successfal conclusion in favour of the Allies as soon as 
possible. Under these circumstances it is comprehensible 
that while the general object of capturing a large portion of 
the export trade hitherto carried on by Germany and 
Austria-Hungary is not by any means being lost sight of, 
some relaxation of effort must have occurfed in view 
of the more important problems which await a satisfactory 
solution at the present time. In this connection it has to 
be borne in mind that the financial conditions in several of 
the Republics of South America—one of the great markets 
which was held in prospect for development—had become 
extremely critical before the outbreak of the European war, 
and the situation in these countries has heen aggravated 
indirectly by the war, whilst nations in other parts of 
the world are also suffering indirectly from the world 
conflagration. Naturally, the cultivation of export trade 
under existing conditions is a matter of difficulty to some of 
the belligerents, and quite impossible to the others. 

But even the North Americans (United States), who, less 
than 12 months ago, were equally as zealous as British firms 
in the desire to capture German export trade, particularly in 
South America, have been greatly disillusioned with regard 
to South American markets, notwithstanding that the United 
States have retained their freedom of activity through 
not being involved in the war as belligerents. Instead of 
increasing their export trade to the whole of the South 
American Republics, and to British, Dutch and French 
Guiana, the figures issued by the Department of Commerce 
at Washington are reported to show a decrease of 
£4,400,000 in the value of the exporte to those destinations 
in the financial year ended with June, 1915, as compared 
with the previous year, whereas the imports from those 
countries increased by £1,000,000 as compared with the 
year 1913-14. The imports into the United States from 
Canada experienced a still greater advance, whereas the 
value cf the exports to Canada underwent an enormous 
diminution. 

If then the efforts put forth by British firms to expand 
their export trade in the past 12 months have not been 
crowned with that particular measure of success which was 


originally expected, the explanation lies chiefly in the 


financial situation of transmarine countries all over the 
world as affected indirectly by the war, and we have at 
least the consolation of knowing that North Americans, 
although not directly hampered by the war, have hitherto 
failed to make any material progress in the South American 
markets notwithstanding the swarms of travellers who were 
sent out expressly to get into touch with possible buyers. 
It is, however, lees with the past than with the future that 
we are concerned at the present time, and the same obser- 
vation applies to France, Russia, Italy, and Germany and 
Austria-Hungary; Belgium, Serbia and Turkey do not 
come into consideration for the time being. Now each of 
the allied countries is determined to render itself inde- 
pendent of enemy countries as far as is possible in regard 
to manufactures and other products which were previously 
imported from them. But when we reflect on the export 
side of the problem, we find that whilst almost 
complete unanimity prevails in Great Britain as to 
our future possibilities, a diversity of opinion exists 
both in France and Germany, where both pessimists and 
optimists give expression to their beliefs. In France, where 
certain commercial associations have been formed recently or 
developed from a pre-war period, the formation of export 
banks is advocated, which would enable exporters to 
ascertain the solvency of foreign customers and regulate 
payments according to the customs and in the currency of 
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the countries concerned. The suggestions made by M. E. 
Morel, vice-president of the Lyons Chamber of Commerce, 
best summarise the opinions of many circles. He states 
that Frenchmen must (1) learn to know foreign customers, 
for they do not know them; (2) send out travellers who 
speak the language ; (8) manufacture products required by 
customers instead of forcing upon them French products ; 
(4) offer the goods freight and duty free, and accept pay- 
ment in the currency and on the conditions prevailing in the 
foreign market; (5) deliver the goods punctually; (6) 
learn the art of packing the goods in a faultless manner ; 
(7) agree cautiously to the usual system of credit abroad ; 
and above all (8) desire to conquer foreign markete. Whilst 
these objects are praiseworthy from the French point of 
view, there is another side of the question to be dealt with 
before the French can hope to succeed in the former aims. 
This particular side refers to the setting in order of French 
domestic affairs, to which M. Victor Cambon, the well- 
known economist, recently devoted a series of lectures, which 
were delivered before the Association of Engineers in Paris. 
The lecturer stated that the goal would be reached with 
France exhausted of men and money, the lack of which 
would be most seriously felt, apart from the absence of the 
hundreds of hoasands of Belgian, German, and Italian 
workmen who were employed prior to the war. The 
financial difficulties, he declared, would be considerable, and 
apart from those now engaged on Government orders, most 
of the industrial companies would be half ruined, some 
through the stagnation in business and the others through 
the destruction of their works. And yet thousands of 
buildings and works will have to be rebuilt in part of the 
country, concurrently with the reconstruction of railways, 
roads, underground water and sewer services, and other public 
installations of different kinds. M. Cambon, who is far 
- from being sanguine as to the future, aske, if Germany 
becomes exhausted and ruined, what can the Allies do in 
regard to an indemnity with a country which has sacrificed 
its last pfennig on the continuation of the war? 

Turniing now to Germany, where the future of the export 
trade is equally occupying increasing attention, a Mr. 
J. Marz discusses the problem in a pamphlet which has just 
been published in Berlin. He remarks that pessimists 
declare that the exasperation created in enemy countries 
through the war must produce a feeling which will last for 
years after the conclusion of peace, and that it will induce 
those countries to adopt far-reaching measures for protect- 
ing themselves against German goods, facilitated by the 
boycotting movement and the activity of the associations 
formed for this purpose. Although the author does not 
assume that all these proposals will be carried into effect, he 
considers that the danger of such a propaganda in regard to 
the renewal of commercial relations should not be under- 
estimated. As far as Great Britain in particular is con- 
cerned, it appears that opinions of German manufacturers 
and merchants are divided. On the one hand serious 
apprehensions are entertained, while on the other it is con- 
tended that British firms will resume their long-standing 
trading relations with their former German friends, especi- 
ally in so far as they bring business to the former. Even 
the most embittered economic war, in the opinion of 
the author, will be unable to secure the renunciation of the 
principles which regulate international trade—the law of 
supply and demand—and the participation of Germany in 
the world’s markets has so strengthened the position of that 


country, that it is submitted that it cannot be shaken. 


even through the complications of the world war. In addi- 
tion, it is held that the great specialisation of German 
industry, and the independent inventions on the basis of 
economy, industry, and technics, would not allow of ber 
share in supplying the world markets being appropriated by 
other countries without much difficulty, whilst Germany 
herself requires certain raw materials, semi-finished materials, 
and manufactures for which substitutes could not be pro- 
vided at once in neutral countries, The author, therefore, 
concludes that the assumption is justified that after the war 
commercial relations between the belligerent countries will 
probably soon have to be resumed, and that Great Britain, 
France and Russia will sell. goods to Germany, and in turn 
will have to procure commodities from the latter country. 
It ie reasonable to assume that when a period of peace 


once again prevails in Europe, the resources of France and 
Belgium will be very largely, if not entirely, absorbed by 
the national requirements in the direction of the reorganisa- 
tion and rehabilitation of the districts which have been 
devastated by the enemy, unless it should prove to be 
possible to carry out these works gradually and con- 
currently with the driving out or withdrawal of the 
hostile armies; we are, however, rather inclined to acce 
the opinion of M. Victor Cambon, which, if it should 
prove to be correct, would imply delay in the execution 
of the programme. outlined by the vice-president of the 
Lyons Chamber of Commerce. 

In the case of Germany the situation as it affects Great 
Britain is extremely delicate. On one point, however, there 
can be no shadow of doubt, with the present terrible results of 
the war before us—that whatever we can produce for our- 
selves or, failing that, whatever we can import from 
countries other than enemy countries, we shall not seek to 
procure from Germany or Austria-Hungary in the future. 
Bat, in other respects, it will scarcely be possible to avoid 
an interchange of trade. It is, however, particularly in 
the oversea export markets that the commercial contest 
will become keen—keener by far than in recent years—and 
we must necessarily steadily prepare ourselves by all means 
in our power for the great economic struggle of the future. 
It is doubtless correct that the finances of Germany will by 
that time have become so greatly exhausted that it will no 
longer be possible for that country either to produce as 
economically as in the past, or to continue the long credits 
which have been the custom in oversea countries; but we 
must not place too much confidence in this assumption, or 
in the supposition that neutral countries, on account of 
Teutonic atrocities, will not resume their former business 
relations with Germany when the war is over. All we have 
to do is to be in a state of readiness to meet the great trade 
contest, and the preparations which are in progress for this 
purpose should be continued as vigorously as is possible 
under the conditions prevailing at the present time, and 
those which may be expected to exist in the period which 
lies before us. 


POWER SUPPLY TO THE RAND MINES. 


THE latter part of Mr. BERNARD PRICE'S presidential address 
to the South African Institute of Electrical Engineers 
delivered in May last, dealt with the above subject, and 
comprised a description of the main features of the Power 
Co.’3 business and a comparison of ite characteristics with 
those of other typical schemes. The following is an abstract 
of his remarks:— ` nee 

The business is controlled by two companies, the Victoria 
Falls & Transvaal Power Co., Ltd., and the Rand Mines 
Power Supply Co., Ltd., the latter company being a subsi- 
diary of the former, and the combined system being operated 
and managed by the Victoria Falls & nsvaal Power Co., 
Ltd. For present purposes, therefore, the business may be 
treated as one complete scheme, and as such it ranks as one 
of the largest in the world. 

The following general description of the system is necessary 
for a proper appreciation of the statistics which follow. Typi- 
cally the scheme is one which supplies a angle industry, 
comprising a relatively small number of relatively large con- 
sumers scattered over a compact area. The area takes the 
form of a narrow strip about 45 miles long, stretching from 
east to west. There are three generating stations along this 
strip, namely, Brakpan, at the far eastern end, Rosherville at 
about the centre, and Simmerpan between the two. There is 
also an outlving station on the Vaal River at Vereeniging, 
situated about 35 miles due south of Johannesburg, whic 
feeds into the area at Robinson Central, a point about five 
and a half miles west of Rosherville. It will be seen, there- 
fore, that there are four points of supply along the narrow 
area, and as the density of the load is greatest in the neig 
bourhood of these four points, the average distance of distribu- 
tion is small compared with that which would be necessary 
in many schemes. 

Distribution is carried out at 0.000 volts overhead or under- 
ground over all sections of the area, excepting that in the 
neighbourhood of Simmerpan and a small portion of that fed 
from Brakpan. where the pressure is 10,000 volts. The choice 
of these relatively high pressures has been determined by 
considerations of economy in capital cost of lines, cables and 
switchgear, rather than of pressure drop. The main trans- 
mission system virtually consists of overhead inter-connectors 
at 40,000 volts hetween the four points of bulk supply and of 
two similar lines running west from Robinson Central ta 
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feed the relatively smal] section of the load at the extreme 
western end of the area. The power generated at Vereeniging 
is transmitted to Robinson Central at 80,000 volts. The rail- 
age charges on coal from the Middelburg colliery district 
(which lies some 70 miles to the north-east of the area of 
supply) are heavy, and the supply of cooling water within the 
area is restricted. It has, therefore, proved advantageous to 
expend capital 5 transmission lines from an outl ing 
etation situated favourably as regards water supply and in 
close proximity to a colli and to transmit energy there- 
from in the form of electricity rather than in the form of 
fuel. Under these conditions, the stations at Vereeniging and 
Brakpan, which are nearest to the source from which their 
fuel is drawn, are operated at the highest possible load factor, 
and Simmerpan and Rosherville are left to take the remainder 
of the load at a lower load factor. The following table gives 
particulars of the demand and consumption of the three 
classes of consumers served by the companies :— 


PARTICULARS OF CONSUMERS OONNECTED TO THY POWER 
COMPANIES’ SISTEM. 


Aggregate of non- 
No.of sim ultansous maximum 
Class of oon · demands at points of Units consumed 
consumer, sumers. delivery, January, 1916. per annum. 
a — E — 
Per. Per- 
KW centage Millions centage 
of total. of units. of total. 
Mining ... ee 65 95,000 98°0 514°5 99 00 
Industrial eee 8 1,100 1˙1 2˙8 0°65 
Bulk supplies to 
municipalities... 5 900 09 23 0 45 
Totals eee 78 97,000 100 519˙6 100 


It will be noted as an outstanding feature that no lesa than 
99 per cent. e business is represented by supply to the 
mining industry. 

Figs. 1 and 2 give a general idea of the type of supply taken 
by such mining consumers as have completely electrified their 
mine. Fig. 1 is for a mine working single shift and fig. 2 
for one working double shift. The compressor load for this 
latter mine is probably somewhat higher than that for an 
average case, but otherwise the charts may be considered 
typical. I shall return to these diagrame later, but in the 
meantime it may be noted that the load in both cases is at 
its highest between the hours of 8 a.m. and 4 p.m. in the 
day time. Fig. 3 shows certain load curves of the power 
companies’ system, including only the electric business proper. 
As you are aware, the Rand Mines Power Supply Co., Ltd., 
also supplies upwards of two million tons of compressed air 
per annum at a gauge pressure of about one hundred o Poa 
per square inch, and a portion of this air is compressed or 
means of electrically-driven compressors at Robinson Cen 
As I am now dealing solely with the electric power actually 
sold aoe = e wer ‘eed ir driving the power companies’ 
com n excluded. The curves shown on the 
left- and a ede “of fig. 3 have been plotted from half-hourly 
readings of the units sent out from generating stations on 
Friday, January 5th, 1915, and Sunday, January 7th, 1915, 
whilst the week-day curves shown on the right represent the 
average of six normal week-days during January, 1915, and 
January, 1912, the Sunday curve being an average of four 
Sundays i in January, 1915. All three curves on the right have 
been obtained from hourly readings, and the curves on the 
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Fig. 1.—TYPICAL SINGLE-8HIFT MINE LOAD. 


left have been included merely to show the half-hourly 
fluctuations which occur on a normal day. A similarity be- 
tween the shape of the load curves of typical consumers and 
of the power companies’ system will be at once apparent, this 
similarity being due to the fact that the cycle of operations is 
virtually the same on all mines. Whilst no doubt a certain 
number of consumers work double shift, this does not influ- 
ence the fact that the periods of maximum demand for all 
consumers overlap. The shape of these curves is of first 
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importance, because upon it depends to a very large extent 
the eost of furnishing the supply, and it may therefore be of 
interest to carry the analysis somewhat furt 

It will hardly be necessary to explain that the cost of pro- 
ducing and furnishing a supply of electric power is y 
dependent upon two factors, namely: (a) Capital and other 
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Fie. 2.—TYPICAL DOUBLE-SHIFT MINE LOAD. 


fixed charges, which are dependent upon the capacity of the 
plant and system required for meeting the maximum rate of 
supply; (b) running charges. The first of these two charges 
varies inversely as the load aoo whilst the second item, 
though also dependent upon the load factor, to a very con- 
siderable extent, is not directly 5 proportional to the 
load factor. The load factor of the combination of a num 


of individual supplies may be influenced by both the load 
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Fig, 3.—TYPICAL DAILY LOAD CURVES. 


factor and the diversity factor of the individual supplies, and 
the inter-relationship between these two factors is not always. 
easy to follow. The complexity of the subject is, however, 

reduced when dealing with a very large system such as that 
under consideration, because the effect of all short-time- 
fluctuations may then be ignored. Standard plant of the type- 
and size now in use, when fully loaded by the hourly average 
rate of undue at is capable of meeting the short-time peaks. 
without undue strain. Large generators and transformers. 
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absorb a considerable quantity of heat for a relatively small 
Increase in temperature, and consequently respond but 
sluggishly. in temperature to the fluctuations of heat generated 


within them. Similarly the boiler plant has a considerable 


storage capacity for energy, and one of the special charac- 
teristics of a steain turbine is its ability to meet heavy over- 
loads without distress. It may, in fact, be said that as the 
size of a system Increases the percentage short-time variation 
in load tends to decrease, whilst the ability of the plant to 
deal with such variations increases owing to the increase in 
the size of units of plant which can be usefully employed. 
Although some of the winders in this district are unusually 
large, the largest of thein represents a momentary peak of 
only about 34 per cent. of the system peak, and at times 
when two such winders happen to synchronise the variation 
will be only about 7 per cent., lasting for a couple of minutes 
at the most. The average rate of supply taken over un hour 
is therefore a satisfactory guide as to the amount of plant 
required for meeting the service, and for this reason statistics 
regarding loading are taken on the basis of units per hour. 
I will refer to load curves made out on this basis as Smoothed 
Load Curves, that is, curves on which the short-time fluctua- 
tions have been averaged over an hour, This basis is very 
convenient in every-day practice, because integrating instru- 
ments have to be provided in any event for measuring station 
output and consumers’ consumption, and such instruments 
are very reliable and accurate. Moreover, it is a simple matter 
to provide attachinents to the substation integrating instru- 
ments which will record on a dial the maximum of the hourly 
consumptions., thus rendering it unnecessary to record each 
of the many hundred hourly figures, and to then select the 
maximum therefrom. These attachments operate on the same 
principle as a maximum and ininimum thermometer. By 
means of a clock the mechanism of the integrating watt-hour 
meter is brought into gear with the attachment at a given 
time, and thereafter for one hour the movement of the 
meter turns the pointer on the dial of the attachment round 
the seale of units. At the end of an hour the clock resets to 
zero the mechanism which has been actuating the said pointer, 
leaving the pointer itself where it is, and this process is 
repeated during the second hour, and so on. If the number 
of units consumed during one of the subsequent hours is 
greater than that during the first hour, the actuating 
mechanism reaches the pointer before the end of the hour 
and moves it further round the scale, so that it may register 
the greater consumption. The position of the pointer at any 
given time, therefore, shows the maximum of the consump- 
tions taken during successive hours since the time when the 
pointer was last set back to zero by hand. The installation of 


such apparatus at every point of supply throughout the system 


enables accurate and complete data to be obtained regarding 
the load factor and diversity factor of the smoothed curves 
of the various supplies. 

The diversity between any given selection of supplies may 
he considered as being of two independent types. Firstly, 
there is such diversity as may be due to a fundamental 
difference in the shape of the smoothed load curves of com- 
ponent supplies, having due regard to time ( fundamental 
diversity“); and, secondly, there is the diversity which is 
due to irregularities in that portion of each of the smoothed 
Joad curves which falls within the period of the maximuin 
demand on the system ( general diversity °). In most large 
schemes the general shape of the load curves of individual 
supplies differs more or less for the several classes of con- 
sumer served on account of differences in the type of busi- 
ness carried on, and differences in the cvele of operations 
peculiar thereto. In other - words. most schemes derive con- 
siderable benefit from fundamental diversity between the 
demands made by several different classes of consumers. 
whereas there is virtually no fundamental diversity on the 
system of the power companies in this district at the present 
date. The diversity here may be attributed entirely to general 
diversity, that is. to the inter-leaving of the fluctuations on 
the smoothed load curves of individual consumers during the 
period of maximum demand of the resultant supply. Refer- 
ence to figs. J and 2 will show. however, that this general 
diversity will not be inconsiderable, as the amplitude of the 
hourly fluctuations on the smoothed load curves of individual 
consumers during the period of the peak is by no means 
small. The clearest way to express diversity is to take the 
ratio between the aggregate of the individual maximum 
demands (which are non-simultaneous), and the maximun 
aggregate of simultaneous individual demands taken at the 
points of delivery in each case. The aggregate of the non- 
simultaneous maximum demands is arrived at by adding 
together the readings of the maximum demand attachments 
of the sub-station watt-hour meters above described. The 
maximum aggregate of simultaneous individual demands 
cannot be conveniently measured at points of delivery which 
are scattered all over the area, but is arrived at by selecting 
the maximum number of units sent out from generating sta- 
tions during the successive hours of the period in question. 
and then correcting this figure for loss in transmission and 
distribution. In fig. 4 statistics are given regarding the load 
factor, diversity factor, and losses for the power companies’ 
svetem in the form of monthly figures extending over the last 
four vears., It will be observed that the diversity factor 
(which is calculated as above described) vanes between 1.2 
and 1.25. which means that 20 to 25 per cent. more plant 
would have been required to meet the supplies if there bad 
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MILLIONS OF UNITS 


not been diversity between the hourly humps and hollows 
on the shape of the smoothed curves of the individual supplies. 
This factor, being obtained from smoothed curves only, 
eliminates the very much greater amount of diversity which 
must exist between the short-time fluctuations on the charts 
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FIG. 4.—STATISTICAL CURVES, POWER Co.'s SYSTEM. 


obtained from curve drawing watt-meters. Such short-time 
fluctuations of the individual supplies are almost entirely due 
to the winders and haulages, and there are so many of these 
that very complete diversity takes place between them. The 
following table is interesting in this connection :— 


PARTICULARS OF WINDERS CONNECTED TO THE POWER 
COMPANIES’ SYaTeM, 
Total installed Average 


No. of capacity at size at 
Type of winder. ' winders. continuous continuous 

rating. rating. 
H.P. H. P. 

Underground winding — 
A. O. winding motors shy 62 17,600 284 

Surface winding 

A. C. geared hoists ... E 52 21,800 430 
A.C. direct coupled hoists ... 10 12,700 1,270 
Ward Leonard hoists s 19 21,400 1,180 
Totals aoe eee eee 148 74,000 517 


Continuous rating of largest Ward Leonard hoist about 5, 000 H. P 
Present momentary peak demand for ditto ... . 9,000 H. P 
Continuous rating of largest ac. hoist ... Sa . 6. 1,600 H.P 


The above figures are specification ratings. 


It will be noted that the system supplies no less than 143 
winders (exclusive of haulages) aggregating 55,000 Kw. at 
continuous rating. I do not think there is another scheme in 
the world which is supplying such a large capacity of this 
class of load. An intermittent supply of this type, involving 
us it does a very heavy momentary peak, which is often 
taken at relatively low power factor, is generally considered 
an unfavourable type of supply from the power companies 
point of view, but this is only partially true. The reduction 
In power factor is undoubtedly most objectionable, but 
whereas a small number of such loads connected to a rela- 
tively small system would necessitate an increase in both 
the kilowatt and k. v.A. capacity of the momentary system 
plant for the sole purpose of meeting the momentary demand 
caused by synchronisation of the individual peaks; and where- 


us such loads would prejudicially effect the voltage and speed 


regulation of the system, a large number of such supplies 
connected to a large system, diversify very fully and have no 
prejudicial effect other than the reduction in power factor. 
Tt may, in fact, be said that having once connected a few 
winders to a large system, it is beneficial “so far as the 
diversity and regulation of the system is concerned, to add as 
many as possible. Under the conditions obtaining on the 
power companies’ system to-day, the addition of a new large 
winder has no more effect upon the load curve of the system 
than the addition of a load having a smoothed curve similar 
to that of the winder. In fig. 5 an attempt has been m 
to show how the power companies’ system load curve 18 our 
up. To do this accurately would involve the collection 0! 
an enormous amount of data; in fact, it would be necessary 
to obtain the actual smoothed load curve of each Section 9 
each component supply. A sufliciently close approximate 
can, however, be obtained by assuming certain 1 
factors for the several components and by calculating i e 
maximum demand from particulars of the total insta 8 
capacity of each class of plant on consumers’ premises. 16 
tuin assumptions have also been made with regar to z 
shape of the load curves of individual sections of the oppo 
but I think the following conclusions may be safely aa oe 
from this diagram: (1) If it were not for the load taken D! 
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compressors and winders the system load curve would be 
very nearly flat and would probably have a week-day load 
factor of over 90 per cent. As a corollary the miscellaneous 
load on the surface and underground has a relatively high 
load factor. (2) There is a pronounced valley in the system 
load curve between the two shifts on the mines, that is at 
about 6 a.m. and 6 p.m. The relatively small rise in the 
load after 6 p.m. and until 6 a.m., as l with the large 
rise between 6 a.m. and 6 p.m., shows that a large majority 
of the minas now work single-shift. This point is brought out 
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very clearly when comparison is made between the week-day 
load curves shown on the right-hand side of fig. 3 for 1912 
and 1915. In January, 1912, the height of the night peak 
(taken from the mean of the bottom of the two valleys) is 
about 65 per cent. of the height of the day peak taken from 
the same point, whereas in 1915, three years later, the per- 
centage had fallen to about 25 per cent. 

This increase in the proportion of day peak to night peak 
is largely due to many mines changing from double to single- 
shift since 1912. | 

It has been mentioned that the load factor of a combina- 
tion of supplies may depend upon both the load factor and 
the diversity factor of the components. Fig. 5 shows this; 
each supply to stamps and tube mills has a week-day load 
factor of close on 100 per cent., due to the high load factor 
of each individual mill and tube mill motor. In this instance 
diversity plays practically no part. The winders and com- 
pressors, on the other hand, have a relatively low load factor, 
but as their smoothed load curves are similar and overlap, 
the diversity is confined to general diversity, and this is, 
therefore, a case where some benefit, but not much, is 
derived from diversity. The remainder of the load, however, 
is made up of a multiplicity of miscellaneous loads under- 
ground and on the surface, the operation of which in many 
cases is not governed by any particular schedule. No doubt 
some of the loads have high load factors individually, but, on 
the other hand, a large number have very low load factors 
and diversify greatly on account of the fact that the con- 
sumer's business is in progress night and day, rendering it 

ible for intermittent work to be spread over the twenty- 
our hours. It must be borne in mind, nevertheless, that the 
major portion of this diversity takes place between motors 
on a given mine, and there will not, therefore, be very much 
diversity between the smoothed load curves of the miscel- 
laneous supplies of different mines, 

The week-day load factor of the system for January, 1915, 
as calculated from the six days’ average curve in fig. 3, is 
80.6 per cent., and it will be observed that the monthly load 
factor as shown in fig. 4 now varies between 70 and 75 per 
cent., depending largely on the proportion which the number 
of Sundays bears to the number of week-days in the month. 
In January, 1912, the week-day load factor calculated from 
the curve in fig. 8 is 90 per cent., and the monthly load 
factor at that date as shown in fig. 4 was about 80 per cent. 

If the load factor had remained at this figure of 80 per 
cent. instead of falling to the present average of 72.5 per 
cent., the plant capacity required on the power companies’ 
system would to-day be reduced by about 8,500 Kw., together 
with a corresponding reduction in the margin of spare plant 
of 2.100 KW., making a total reduction of 10,600 Kw., so that 
one large generating set could have been dispensed with, and 
this shows, roughly, the effect of the adoption of single-shift 
working on the power companies’ electric business. 

The position as regards load factor and diversity factor may, 
therefore. be summed up by saying that the load factor of 

power companies system is high because each and every 


consumer hag a relatively high load factor. As compared with 
most schemes, diversity plays a very minor part. 

Fig. 5 also shows the variation in the power factor of the 
total electric load on the system during a typical week-day,. 
including the supply to the electrically-driven compressors at 
Robinson Central. 

The motors which drive these compressors are of the 
synchronous type, and are over-excited to take leading current. 

The power factor shown on the curve does not, therefore, 
represent that due solely to the loads demanded by con- 
sumers, but it will be observed that under the conditions 
obtaining. the figures average about 77 to 78 per cent. during 
the peak. : 

The third curve in fig. 4 shows the variation in the efficiency 
of transmission and distribution during the last four years. 

The factor is the ratio which the total number of H. r. 
units delivered to sub-stations bears to the total number of 
units sent out from generating stations during each month. 

Although the units taken by consumers are measured at the 
L.T. bus-bars in the sub-station, 2 per cent. is allowed to the 
power companies in the case of mining consumers to cover 
transformer losses and the overall efficiency down to the L.T. 
meters in sub-stations is, therefore, about 2 per cent. less 
than the figures shown on this curve. The efficiency’ has. 
fallen off slightly, and now averages about 92 per cent. (about. 
90 per cent. on the L.T, bus-bars). This is due to the increas- 
ing output generated at the distant station at Vereeniging; 
the fluctuations are accounted for by changes in relative load- 
ing of the stations, and consequently in the distribution of 
load over the transmission system. 

The loss of only 10 per cent. in efficiency is évidence of the 
distribution at relatively high pressure over relatively short 
distances. 

Fig. 4 also shows the growth of the maximum sustained 
load and of the total output of the system since January Ist, 
1911. The maximum sustained load means the maximum 
number of units sent out from all generating stations during 
the successive hours of the month, or, in other words, the 
maximum hourly average load. ; 

This now exceeds 90,000 Kw., and including the compressor 
supply at Robinson Central reaches well over 100, KW. 

An interesting comparison can be drawn between the power 
companies’ business and that of the Chicago, New Lork, 
Johannesburg and Randfontein systems, for which fig. 6: 
shows the smoothed load curves for a single week-day, pro- 
rated to that of the power company. 

In this the curve for each scheme is proportioned up or 
down, so that it may have the same summit as the power 
companies’ curve. It will be seen that the load factor of the 
latter is higher than that of either of the three systems 
which supply a miscellaneous collection of different types of 
consumers, whilst the load factor at Randfontein is higher 
than that of the power companies’ system. 

The Randfontein curve is, however, not strictly representa- 
tive as abnormal conditions prevailed at the time. e week-. 
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Fie, 6.— PRORATED LOAD CURVES. 


day load factors calculated from these curves are approxi- 
mately as follows :—Chicago, 56; New York, 44; Johannes- 
burg, 47.5; Power Companies, .79.5; Randfontein, 91.5. The 
period of duration of the upper portion of the peak on the 
power companies’ curve, namely, from 9 a.m. to 3 p.m., does 
not overlap the peak of any of the other curves excepting that 
of the neighbouring system at Randfontein, which latter also 
deals solely with supply to the gold mining industry. 

Taking first the New York Edison curve, it will be observed 
that this is typical of power and lighting supply to a large 
city; the Johannesburg curve is similar in shape, except that 
there is a minor traction peak in the morning, and the evening 
peak occurs at a different time, it being a summer day in- 
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Africa and a winter day in America. The Chicago curve 
shows clearly the benefit which that concern is securing from 
a railway load. The morning peak is more pronounced, and 
the average load during the day is a large proportion of the 
evening peak. The Randfontein curve shows the same period 
of peak as the power companies’ curve, but flatter. 

e characteristics of the power companiés’ load may be 
compared with that of, say, Chicago on another basis, namely, 
by taking the number of hours of use of various percentages 
of the full amount of plant in service during the pon , 

These curves, which may be termed ‘‘load duration 
curves,” are shown in fg. 7. f 

It will be observed that the power companies use 90 per 
cent. of the peak capacity of plant for 1,000 hours per annum, 
as against less than 100 hours for Chicago, and that 50 per 
cent. of the plant is used for about 8,400 hours and 2,700 hours 
respectively. 
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It will be clear from these comparisons that conditions 
here on the Witwatersrand are unique. The present method 
of operating the mines results in a load curve having a peak 
of considerable duration, but this peak occurs at an unusual 
time, and would not overlap the peaks on the curves of a 
traction or a city lighting and power supply if these latter 
were added to the power companies’ system. As engineers, 
we desire to get the best possible results out of our work; as 
business men, we want to supply the greatest possible amount 
of service at the lowest possible cost to the consumer, and 
the greatest possible profit to our own particular concern; 
but whether we be engineers or business men, or both, we 
all desire to avoid unnecessary waste of capital and the world’s’ 
resources. Mr. Ferranti, when addressing the Home Institu- 
tion in 1910, boldly outlined a scheme for the generation and 
distribution of electric power for the whole of Great Britain, 
and showed the enormous saving in capital and in fuel which 
would result if electricity were to become the universal 
medium for supplying all heating, lighting, and power require- 
ments. I, personally, believe that some day this vision will 
materialise in a broad form, if not in detail, and that even 
in the more spareely populated continent of Africa the con- 
servation of the country’s resources by the aid of electric 
power will be deemed to be matters of national import. The 
difficulty is that changes of this order can only mature gradu- 
ally, and small advances do not permit the large economies 
which would be secured if it were possible for the ideal 
scheme to be laid out from the beginning. There is, never- 
theless, a vast field for conservation within immediate grasp. 
The power problem in London is an outstanding instance, and 
it is gratifying to see that there is at least some prospect of a 
combination of interests in that important field. America is 
already leading the way, as witness the rapid development of 
the Chicago Edison Co. during recent years. The strong 
position to which that vast concern has attained and the result- 
ing benefits to consumers is the outcome of the concentration 
of various types of supply in one large system, under the 
enterprising and far-sighted guidance of Mr. Samuel Insull. 
Here on the Rand, it may be said that the field is a relatively 
restricted one, but its possibilities have not yet been exhausted. 
The eastern portion of the Rand promises well, and it is 
reasonable to hope that a further extension of this vast gold- 
bearing area will some day be discovered. 


NEW PATENTS APPLIED FOR, 1915. 


(NOT YET PUBLISHED). 
Compiled expressly for this Journal by Messrs. W. P. THOMPSON & Co., 
Electrical Patent Agents, 285, High Holborn, London, W. C., and at 


Liverpool and Bradford. 


10,785. Rumblers and the like for electrolytic purposes. C. J. Lane 
and D. L. Honeyman, July 26th. (Complete.) 
10.803. ** Vacuum drying and impregnating device, more especially suit- 


able for treatment of the coils of electrical machinery and apparatus.“ E. 
Harrrty & Co., AKT. Ges. July 26th. (Convention date, July 24th. 1914, 
Switzerland.) (Complete,) 


10.837. ** Flexible electric conductors.” A. J. Downes. July 26th. 
14,845. ‘* Electric ignition devices.“ A. L. Kavanacu. july 27th. 
10.851. Joint or intersection boxes and means for connecting electric 


éables thereto.” J. Coates & G. J. Jones. july 27th. 


10,901. Manufacture of electric apparatus.“ M. Secre. july 27th. 
(Complete.) ý 

10,938. “ Electric switch controlling devices.“ A, W. House. July 28th. 

10,957. Electric railway systems.“ THe Rr. Hon. H. L. SamMuEL, W. 


Suixco, H. C. Gunton, & C. H. Douctas. July 28th. 
(Complete.) 


10,958. Electric railway systems.” 
Stinco, H. C. Gunton, W. H. POWELL, & J. R. KINGSTON. 
tion to 15,539/14.) (Complete.) 


10,959. Electrical dry and wet heating pad and bandage and the like.“ 


(Addition to 14,984/14.) 


Tus RT. Hon. H. L. Sanur, W. 
July 28th. (Addi- 


W. E. Stpay. July 28th. 

11,011. Process for electrolytically depositing a strongly adherent and 
malleable layer of tin on iron and other metallic surfaces.“ P. MARINO. 
July 29th. (Complete.) 

11,013. “ Electric switch plugs.“ A. E. Rute and Fero Bros. & Co., Lro. 
July 29th. ' 

11,033. ‘‘ Magnetos.“ M. A. Copp. July th. (Complete.) 


11,050. “ Perpe:ual magnetic power wheel.“ H. M. Grorxz. July 30th. 


11,072. Identification of electric cables.“ B. J. Kar and CaLLENDER‘’S 
Canty & Construction Co., Lip. July 30th. 
11,074. ‘‘ Electrodes.” British THomson-Hovuston Co., Lp. (General 


Electric Co., United States.) (July 30th.) 

11.088. Process and apparatus for the separation of suspended bodies 
from electrical insulating fluids, more aay ages gaseous fluid.” E. MOLLER. 
July 30th. (Convention date, July 31st, 1914, Germany.) (Complete.) 

11.123. Sparkin “plugs and the manufacture of the same.“ T. Crosssuz 
AND Sons, LTD., an . J. Spicer. July 31st. 


11,139. Switch device for car-light and like dynamos. ALBION Moros 


Car Co., LrD., and B. Murray. July 31st. (Complete.) 
11.14. Electric heaters.” ICRA MIO ELECTRIC Co., Lro. (Cutler-Hammer 
Manufacturing Co., United States). July 31st. (Complete.) , 
11.157. Wireless telegraphy.” J. LONC MAN. July 31st. 


11,158. Telephonic receiving apparatus.” J. Loncman. July 318k. 


PUBLISHED SPECIFICATIONS. 


1913. 


27,059. METHOD or AND APPARATUS FOR SEPARATING Dust PARTICLES FROM 
GASES OR AIR BY MEANS OF HIGH-TENSION Current. G. A. Krause. November 
24th. (November 25th, 1912.) 

97,060. METHOD oF SEPARATING SUSPENDED PARTICLES FROM GASES BY MEANS 
or Hicu-tension Execrricity. G. A. Krause. November 24th. (November 
25th, 1912.) 

27,157. SUPPORIS FoR ELECTRIC INCANDESCENT Lamp FILAMENTS AND THE 
MATERIAL FOR THE SAME. G. Ludecke and Brimsdown Lamp Works, Ltd. 
November 25th. 

97,496. Exeorrio VACUUM-LICHT APPARATUS. Moore-Licht Akt. 
ember 28th. (November 28th, 1912. Addition to 1,218/13.) 

27,473. AMPERE METER AND VoLt METER FOR VEHICLES AND THR LIKE. 
Schocller & Co. November 28th. (February 10th, 1913.) 

27.515. CONTROL OF ELECTRO-MECHANICAL SWITCHES FOR TELKPHONE EXCHANGES. 
H. Baron (F. Aldendorff). November 29th. 

27,590. Cramp BELTS ADAPTABLE AS ELECTRODE CONTACT CRAMPS AND HOLDERS 
AND FOR OTHER PURPOSES. J. S. Romanes. December Ist. 

28,291. ELECTRO-NECHANICAL SWITCHING SYSTEMS FOR INTERCONNECTING TaLe- 
PHONE Lines. H. Baron (F. Aldendorff). December 8th. 

28,362. SWITCHING SYSTEMS AND APPARATUS FOR INTERCONNECTING TELEPHONE 
Lines. F. Aldendorff. December 9th. 


28,502. SWITCHING APPARATUS FOP INTERCONNECTING TELEPHONE LINES BY 
ELECTRO-MECHANICALLY-CONTROLLED SWITCHES. F. Aldendorff. December 10th. 

28,833. METHOD OF INTERCONNECTING LINES BY EL&ECTRO-MECHANICALLY-OOK - 
TROLLED Switcues. H. Baron (F. Aldendorff). December 13th. 

29,946. TRANSMITTING ARRANGEMENTS FOR HIGH-FREQUENCY WIRELESS TELE. 
GRAPHY AND TELEPHONY, G. G. Con Arco & A. Meissner. December 30th. 


Ges. Nov- 


1914. 
984. Axor or HARD-LEAD FOR ELECTROLYTICAL PURPOSES. 
(Siemens & Halske Akt. Ges). January 5th. 
299. DEVICES FOR BRAKING ALTERNATING-CURRENT CoMMUTATOR MOTORS. 
Siemens Schuckertwerke Ges. January 5th. (January 4th, 1913.) 


450. SEMI-AUTOMATIC OR AUTOMATIC GRADED SERVICE TELEPHONE SYSTEMS. 
H. Baron (G. Heimann). January 7th. (Addition to 11,888/13.) 


452. TRANSNITTER FOR DISTANT CONTROLLING-APPARATUS FOR ORDNANCE. R. 
Girardelli. January 7th. (Convention date not granted.) 


459. NUMBER IMPULSE INSTRUMENT FOR AUTOMATIC OF SEM-AUTOMATIC TELE- 


E. C. R. Marks 


PHONE SYSTEMS. Siemens & Halske Akt. Ges. January 7th. (April 17th. 
1913.) l 

742. ELECTRODE FURNACES WHICH HAVE AN ARRANGEMENT FOR AUTOMATICALLY 
Mixinc ue THE Cuarce. Fried Krupp Akt. Ges. January 10th. (January 
17th, 1913.) 

828. ‘THeRMostTaTic Recunatinc Devices. W. C. Heraeus Ges. January 


12th. (January 29th, 1913.) 

900. SELY-Lockinc ELECTRIC LAMPHOLDER. F. Cacha. January 13th. 

963. ELECTRICALLY-DRIVEN Venictes. K. Von Kando., January 13th. 

3,318. TROLLEY Heap ror ELECTRIC Tramcars, Locomorives, Rore Rail- 
was, AND THE LIKE. L. Johnston & G. W. Green. February 9th. 

9.289. CONTROLLING SWITCHES rox ELECTRICALLY-ACTUATED Lirrs. G. 
Dirks. April 14th. (April 14th, 1913.) 

9,444. SPaRKING ‘PLUGS OR IGNITERS FOR 
P. H. Tismer. April 16th. 
23,185/13, October 14th.) 

13.933. ELECTRIC CABLES AND CABLE SYSTEMS AND JOINTS FOR USE THEREIN. 
E. G. Walters and Callender’s Cable & Construction Co., Ltd. June 9th, 
(Cognate application, 14,946/14.) 

14.294. ELECTRIC CONTROLLERS. A. West. June 15th. 

16,111. Gtoves ror Preventinc Execrric Suocks. J. G. Conway. July 6th. 


INTERNAL-COMBUSTION ENGINES. 
(October 16th, 1912. Divided application on 


16,149. Honpers ror ELECTRIC Incanpescent Lamps. F. Smith & T. J. 
Loach. July 7th: 
16.411. Automatic TreLepHone Systems, Relay Automatic Telephone Co. 


(formerly known a: Betulander Automatic Telephone Co., Ltd.), G. H. Bryant 
and F. M. Ward. July 9th. 

16.583. APPARATUS FOR ELECTRICALLY TRANSMITTING PATTERNS AND PICTURES 
IN TEXTILE Macuines Osterreichische Siemens Schuckertwerke and Regal 
patente Ges. July th. (July 12th, 1913.) 

16,595. ELECTRIC ALtarms. J. Banneyer. July llth. 

16,869, ELECTRO Meters. British Thomson-Houston Co., 
Electric Co., United States). July 15th. 

16,986. CooLixnc OF DyNAMO-ELECTRIC MACHINERY, 
July 17th. 

17,037. Systru FOR THE OPERATION or ELECTRICO Wixvinc MOTORS AND THR 
Like S. H. Eckmann. July 17th. 

17.089. PROCESS AND APPARATUS FOR THE ELECTROLYSIS OF HALOGEN ALKALIES. 
Siemens & Halske Akt. Ges. July 18th. (July 26th, 1913. Addition to 
18,102 13.) ‘ 


Ltd. (General 


Hon. Sir C. A. Parsons. 
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GERMAN INDUSTRY AND THE WAR. 


Muca attention bas been given of late by our French Allies 
to the past and future relations between their industries 
and those of Germany, and an intense desire to free them- 
selves from the fetters which their enemies have forged 
about them bas been manifested. ` Every effort is to be 
made to enable France, by her own resources and those of 
her Allies, to become’ independent of imported German 
products, and if possible to exclude them altogether. To 
this end the Socié:¢ d’Eocouragement pour l'Industrie 
Nationale has organised a series of lectures by specialists 
upon the means to be adopted in the industrial war which 
will inevitably follow the military struggle, and-seeing that 
we have to face a similar problem, the views expressed are of 
interest to ourselves. One of these lectures was delivered 
by M. Henri Hauser, professor of the University of Dijon, 
who demonstrated that the war was not due, as commonly 
held, solely to the ambition of the military party in Ger- 
many, but mainly to the excessive and too rapid develop- 
ment of German industry and commerce, which rendered 
war, if not a necessity, at any rate so tempting a proposi- 
tion, even to financiers and business men, that it could not 
be resisted. (termany is by no means over-populated and in 
need of room for expansion, although she may have laboured 
under that hallucination; in point of fact, emigration from 
her shores fell from 200,000 a year in the eighties toa tenth 
of that number of late, while some three-quarters of a 
million of foreign workmen enter her bounds each year. 

The evolution of German industry, which in 40 years has 


raised the Empire from commercial obscurity to the 


second place in the ranks of industrial nations, beaten 
only by Great Britain herself, is to M. Hauser 
a most remarkable phenomenon ; it his been achieved not 
by spasmodic efforts, but by patient, tenacious, methodical 
labour, never relaxed. Germany possesses a genius for 
organisation, for utilising men and drawing from each the 
maximum output, and if she apparently has lost the talent 
for making great new discoveries, she is expert in the art of 
applying the discoveries of science to industry ; her pros- 
perity is due to the union of the laboratory and the work- 
shop. The rapid rise of German industry deprived it of 
the long and slow preparation which character.sed that of 
Great Britain, and had the gravest effects upon the internal 
economy of the country, foremost amongst which were the 
migration of the rural population to the towns, and the 
abrupt cessation of emigration to foreign shores. An agri- 
cultural state is independent and self-contained ; but the 
industrial state which thus took the place of the agricultural 
had totally different wants, including imported food and 
thus it was no longer 
was forced upon it, 


raw materials, capital, and clients ; 
self-sufficient, and the“ World-policy ” 
with its subsidies, cartels and external “ dumping.” 
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In addition to the open and above-board methods of 
pursuing this policy, M. Hauser describes how the German 
“ tentacles” have laid hold of French industries, under 
disguise—and not only French, but also Russian, Turkish, 
Italian, Swiss; not only do they control the industries, 
but by holding the shares in the psendo-native companies 
they convert the financial system into a veritable pump, 
sucking wealth in Italy or Switzerland, and discharging into 
Germany. They suborn the Press, and corrupt political life 
in the countries that they infest. Above all, Great Britain 
was the moat prominent competitor with Germany, and it 
was necessary to bring about her downfall. By degrees the 
idea of a necessary, almost desirable, war grew upon the 
industrial classes, and the extent of its hold is proved by a 
study of German literature, from which a warning could 
have been derived had it been heeded, for years ago it 
plainly outlined the fature trend of German policy and the 
ine vitableness of war. 

The Germans, in their dreams of the future, look for- 
ward to an industrial victory to the triumph of the busi- 
ness map. That dream has proved illusory: ‘* Time does 
not spare that which is made without it.” But none the 
less, when vanquished by the Allies, Germany will patiently 
and obstinately resume her labours, and those who would 
not be crushed must now mobilise their forces for this new 
war. 

In a note published in the Bulletin of the same Society, 
M. Henry Le Chatelier criticises the tendency of many 
industrials to take too narrow a view of the situation, 
limiting their proposals to the establishment of new tariffs, 
the extension of working hours, the demand for the banks 
to support French industries more effectively—all pro- 
posals which require no effort on their own part but involve 
increased cost to consumers. He also attacks the sugges- 
tion that scientists should be called upon to place their 
services at the disposal of industrials, pointing out that the 
former cannot dip into this or that subject at random, 
unless they either charge fees out of proportion to the 
services rendered, or accept a remuneration equally inade- 
quate to compensate them for their work. The scientist is 
not an Admirable Crichton, able to pronounce a valuable 
opinion op every subject under the sun; his value lies in 


the scientific method on which he works, and the proper 


course is for the industrial to give continuous employment 


to engineers and chemists at adequate salaries. In Ger- 


many every works has its own laboratory. In addition to 
these private laboratories, there should be syndicated 
laboratories working for all the firms in a particular industry, 
to prevent waste of effort by overlapping and retraversing 
the same ground; and above all these should be the 
great State laboratories, such as our National Physical 
Laboratory, collaborating with the lesser ones. This system 
is largely responsible for the success of German industry. 
On the other hand, it entails the gradual disappearance of 
the small factories, and requires the possession of knowledge 
of laboratory practice on the part of the technical 
directors of works. The small works cannot afford the cost of 
maintaining a laboratory, or of the technical and commercial 
organisation which is indispensable to low cost of produc- 
tion, high quality of products, and an assured outlet for them. 

Unless the technical director is familiar with laboratory 
practice, he will be incapable of utilising a laboratory to 
advantage ; he will not know what problems to entrust to 
it, or how to define them, and his laboratory will be a 
white elephant. M. Chatelier deplores the exaggerated 
importance attached to mathematics and abstract science in 
France, whereas the urgent need is the study of the experi- 
mental sciences, upon which all industry is based; 
provision must be made to fill this want. 


To meet the German competition it is useless to attempt 
to erect insuperable barriers ; it is necessary to adopt their 
methods of working. The process involves a somersault of 
opinion on the part both of the Government and of the 
industrial world. Our Goverment has already executed that 
feat, and shows every indication of earnestness and sincerity 
in carrying out the new policy ; but without the concurrence 
of our indastrials the effort will be in vain. 

It is useless to place fine tools in the hands of unskilled 
labourers, and that will be the effect of training young 
physicists and chemists for research work if they are to be 
subordinate to men who are incapable of utilising their 
abilities to the best advantage. 


LEAD has had a sharp depreciation in 

Lemi, prices since last writing, but the decline 
has probably proceeded about far enough, and there have 
been intervals, indeed, when the market has assumed a 
decidedly more healthy appearance. The wholly fictitious 
level of values, which has been brought about largely by 
excessive speculation both in America and on the London 
market, has been followed by the usual aftermath of liquida- 
tion, and the past fortnight or so has seen a thorough 
weeding out of the overbuilt fabric of bull commit- 
ments. There is no doubt that the original speculation in 
the United States, which put up the price of lead on this 
side momentarily to £30 a ton, was intimately connected 
with share considerations, and had little or nothing what- 
ever to do with the position of the metal. The upward 
swing in America, of course, brought in a lot of rag-tag 
buying here, and this has been the source of trouble ever 
since, because those who bought lead as a speculation being, 
as is too often the case, unwilling to cut their loss, have 
held on, and disastrously. The existence of this unhealthy 
element in the situation was, of course, perfectly well known 
in the market, but it has by now been practically all 
eliminated, and to this extent the technical position is 
undoubtedly much better than it has been for quite a time. 
Considered from a purely statistical point of view, the price 
of lead should certainly be quite high enongh, as will be 
seen from the following details, showing the. United 
Kingdom imports of pig lead and sheet lead during recent 
months :— 


July. Jan.-July. 

F. om 1914, 1915, 1914. 1918. 
Spain sae 2. 7,082 10,140 49,371 61,903 tons. 
U.S. A ... 2,846 1.760 13,296 38,877 „ 
Mexico wae 233 cas 1,595 250 „ 
Australia . . 6,940 10,059 45,370 46,455 „ 


Other countries... 1,653 1,961 18,226 11,158 „ 


Total . 17,754 23,920 127,858 158,643 „ 

The excess of supplies this year over last, as will be seen, 
exceeds 30, 000 tons, the most remarkable increase being in 
connection with the United States, which country has 
increased its contribution by about 200 per cent., while 
Spain is more than 25 per cent. up. There is practically 
no alteration in the amount coming forward from Aus- 
tralia, while in respect to other countries there is a falling- 
off. All accounts agree that the actual amount of busi- 
ness being done by the general consuming trade shows a 
very distinct reduction compared with the pre-war period. 
On the other hand, it must be remembered that the con- 
sumption of lead for munitions purposes is on a wholly 
unprecedented scale, and that huge requirements in this 
connection are inevitable until the war is actually over. 
Large demands for pig-lead continue to reach the London 
market from Russia, and considerable quantities of lead are 
being dispatched from here to our Northern Ally, the total 
shipments of English and foreign lead from British porte 
during last month being about 4,000 tons. Farther per- 
mite for shipment continue to be issued, and this tends to 
wipe out the excess quantities of metal arriving here. Pro- 
duction has been greatly stimulated by the prevailing high 
range of prices, and when this point is given the promin- 
ence which is due to it, the tendency is rather to take a 
rather conservative view of price movements in the near 
future, though there are always, of course, speculative 
elements to be considered. 


Vol. 77. No. 1,969, Avavsr 20, 1915.] 


THE ELECTRICAL REVIEW. 


227 


LAMP AND LIGHTING DEVELOPMENTS 
IN THE NEAR PAST AND FUTURE. 


By L. CROUCH. 


ARTIFICIAL lighting is largely out of season just now, partly 
by reason of the long hours of daylight, but chiefly owing 
to the real and supposed military exigencies—to which one 
accedes, but not without mental reservation of many kinds 
concerning the necessity and rationale of certain regula- 
tions! Nevertheless, the present seems a more favourable 
opportunity than has existed for many years past for taking 
stock of the means of lighting at our disposal, and in par- 
ticular for examining whether the lines along which lighting 
has been developing during recent years, are desirable and 
suitable for further pursuit when peace again reigns, and 
provision, rather than obliteration without extinction, of 
artificial lighting again becomes a practical problem. In 
resuming ion of home trade, and in extending our 
lamp and lighting activities abroad, it is very desirable that 
we should follow the best lines compatible with local con- 
ditions and demands. Both in lamps and fittings we are 
engaging on a good deal of new work, and at the time of 
taking this up, and during the temporary suspension in 
many more or less established lines of activity, there is an 
opportunity which will not recur to set our old furniture in 
order, and see that our new ventures are well started. 

Devoting first a few words to the most obvious phase of 
present public lighting — its absence — there are some useful 
lessons which have been and may yet be learned from this. 
The circumstances of wholesale reduction of lighting were 
so urgent and unprecedented that no doubt the first means 
adopted were far from the best. When it became obvious 
that dim lighting would be required for a considerable period, 
numerous efforts were made to improve the results, while 
still conforming to the requirements of the authorities. 
Guided by experience gained from the first crude methods, 
a considerable measure of success was secured, showing that 
abnormal and temporary as the present conditions may be, 
they are capable of yielding permanently beneficial results. 
Taken all in all, the inconvenience of reduced lighting (as 
now reduced) is far less than could ever have been antici- 
pated. Except in isolated cases there is little difficulty 
at any rate in the writer's experience —in seeing kerbs, 
pedestrians and vehicular traffic, though he must confess to 
frequent anxiety as to whether the drivers of buses and 
taxis can pick him out before they run into him. In the 
more dimly lighted str@&ts, instances of almost complete 
invisibility by a sort of natural protection or light-and-shade 
matching, are often to be observed. No doubt the Purkinje 
effect is frequently operative; for instance, it is often 
impossible to see the scarlet armlet of the National Guard. 

Through all the dimming of street lamps the object in 
view—or which ought to have been in view—was to give 
as satisfactory traffic illumination as possible and as little 
light as possible directed upwards, whether directly or by 
reflection, diffusion and haze forming. Such an end is, 
broadly, desirable in peacetime as well as when unwelcome 
aerial visitors are expected, and it will be a great pity if 
advantage is not taken of the present opportunity to inves- 
tigate completely the question of the best polar distribution 
for street 1 with regard to the use of new 
types of globes and reflectors. The public have become 
accustomed to a state of affairs very different to the hitherto 
accepted standard, and before reverting to the old and often 
crude system of street lighting, steps should certainly be 
taken to see if permanent good cannot be brought out of 
the present evil. It is not likely that ever again so good an 
opportunity will be found for conducting street lighting 
experiments on a large scale, and with variations from 
accustomed systems which could hardly be tested after the 
old order of things had been even temporarily restored. 
The result of improvements in this direction would naturally 
be more effective lighting at reduced cost. 

At the other end of the scule to the street lighting now 
provided in our cities, lie the White Ways” of America. 
Many of these are very fine in appearance, but others are 
literally glaring atrocities. Still, whether good or bad as 
jadged by us, “ White Ways” undoubtedly appeal to the 


already often obtained). 


American temperament, and effectively boost a street or 
town (again to Americans). To that extent they justify their 
existence, and by the same argument they are hardly likely to 
find favour in their most aggressive form in this country. 
Our own display lighting is relatively unobtrusive, the 
American style being generally reserved for fair grounds. 

We might very well imitate America, however, in dealing 
with street lighting problems more lavishly. For instance, 
very large scale comparisons have been made in Chicago 
between half-watt tungsten and arc lamps for street 
lighting, and as a result of these testa it was decided to 
utilise the former as a standard in place of the latter, which 
were adopted two years ago, some 10,000 being in use. 
Imagine the amazed consternation (and uncompromising 
disapproval) with which the British anything - but - elec - 
trical Electricity Committee would receive such a suggestion ! 
The Chicago tests were probably the most complete yet made 
as between half-watt and arc lamps, and it is interest- 
ing to note that they decided in favour of the newer lamp 
which has, of course, lower nominal efficiency than any 
arc lamp. The arcs to be replaced are 450-watt units, 
yielding 1,100-1,200 maximum C. P. at 30° below horizontal. 
This candle-power is subjected to 8 per cent. absorption 
loss by a new inner globe, and to nearly 50 per cent. loss 
after the globe has been in use for a time, owing to deposits 
and etching, which brushing will not remove. Even wash- 
ing the globe restores only three-fourths the original effi- 
ciency, so that practically the same working illumination is 
obtained from 300-watt filament lamps giving 600 maximum 
0. P. and provided with prismatic, refracting globes to obtain 
improved lateral, long-distance distribution. Maintenance 
costs are estimated to be the same at present for arcs and 
half-watt lamps, and will be less for the latter when longer 
life than 1,000 hours can be guaranteed (actually, it is 
The first cost of the tungsten 
equipment is half that of the arcs. 

Even more important than the elimination of former 
defects in public street lighting after the war is the proper 
control of privately-owned lamps and signs on the exterior 
of buildings. What is needed in the electric sign field in 
particular is fewer restrictions and more control. During 
recent years the restrictions in most oities in this country 
have practically prevented the development and use of really 
effective electric signs, but they utterly failed to suppress 
many which are an eyesore by day and a nuisance by night. 
In this respect, again, it must be admitted that the States 
are far ahead of us. Of electric signs as they are under- 
stood in the States, we have here no examples. Where our 
signs are not hopelessly prosaic, they generally suffer from 
one or more of the defects of unsuitable lighting, erection 
and operation. The average man will look longer and with 
more interest at a sign which is really artistic and interest- 
ing than at one which is simply a startling jump and glare. 
It is difficult to see any difference in principle between a 
badly-designed, placed and operated advertising sign and a 
man who shouts out of his window or commits other 
nuisance to attract attention. One of the most elementary 
measures which might be taken to improve matters is to 
insist upon architects making some provision for the har- 
monious accommodation of electric signs when designing 


buildings on which it is certain such will be used. 


Whether the illumination of the exteriors of buildings as 
a whole is desirable, or would appeal to people in this 
country, is a very moot point, but in this as in their best 
electric signs, American engineers employ surprising amounts 
of energy and obtain very effective results. The illumina- 
tion of the outside of the Woolworth building, for instance, 
absorbs 175 Kw. (approximately the maximum station load 
in such towns as Grangemouth, Cromer, Berwick, Car- 
narvon, Dorking or Bray). Six hundred 250-watt nitro- 
gen-tungsten lamp projectors are used, in addition to 24 
I-Kw. lamps in the tower. Some of the projectors shine 
upwards and some downwards along the face of the build- 
ing, which is bathed in light without the source of the 
latter being obvious or in any way annoying. The motif of 
this scheme is, again, a matter of national temperament, 
but from the illuminating standpoint it is unquestionably a 
triumph. To descend to a much humbler but perhaps 
more utilitarian plane, similar methods might very well be 
adopted here in the illumination of poster hoardings. As 


228 


THE ELECTRICAL REVIEW. 


[Vol. 77. No. 1,969, AUGUST 20, 1915. 


ordinary mortals we would gladly see every hoarding swept 
off the face of the earth, but as advertisers are hardly likely 
to agree to such a proposal, electrical manufacturers and 
central station engineers should take active measures to 
point out that a properly lighted hoarding is more effective 
and pleasing by night than by day. There is stil] room for 
much improvement in the means of lighting extensive 
vertical surfaces and in determining the most effective 
nature and amount of light. By using a number of 
5 coloured lights in turn (with an intermediate 
and longer exposure to white light), considerable attention 
could be attracted by the weird colour distortion produced; 
during the illumination by white light, the watcher takes 
the medicine! 

Agreed as we all are on the desirability of low intrinsic 
brilliancy in luminous sources, it is curious that we seem 
ever to get further away from our ideal. The reason is, of 
course, that we employ almost exclusively lighting by 
incandescence, so that every improvement in efficiency 
depends on higher working temperature and increased 
intrinsic brilliancy. The effect of the latter is to increase 
the importance of fittings (reflectors, refractors and diffusers) 
which alone produce tolerable results from an intolerable 
source and distribute light which is generated economically 
but very locally, in an economical and suitable manner. 
The use of appropriate fittings is practically inevitable with 
all high efficiency lamps, and though this frequently 
involves considerable loss of efficiency in some directions, 
the fitting often does much to pay for its absorption losses by 
recovering and applying rays which would otherwise be wasted. 

Though the view may be very heretical, the writer is 
strongly of the opinion that in many directions scientific 
precepts have been carried too far in illuminating work; 
too much importance being attached to the almighty foot- 
candle and the power expenditure necessary to provide it. 
Illuminating engineering itself is anything but an exact 
science, and there are so many variables and so many 
empirical factors concerned, that it is difficult to see that 
the design of illuminating schemes can ever be much 
more than the application of glorified “ rule of thumb.“ It 
must be admitted, at least, that many of the rules and 
methods advanced encourage a false sense of security, and 
are apt to give very disappointing results when applied by 
‘‘illaminating engineers of limited experience and great 
faith. 

Just as the managers of commercial and manufacturing 
undertakings are coming to realise that the total cost of 
lighting is a trivial fraction of their total operating expenses, 
whilst the extra cost of good as compared with bad lighting, 
is yet more negligible, so the ordinary householder is realis- 
ing that the total cost of lighting is not a serious item if 
modern electric equipment be used, and that it is worth 
paying a few pence a week for a more pleasing effect with a 
little less efficiency. Those fittings which give the highest 
efficiency always look, somehow or other, as though they 
were doing it. There seems always an air of cold virtue 
and severity about them and their illumination, which 
contrasts unfavourably with the cheery and somewhat 
mechant air of fittings which are less particular about a few 
per cent. absorption and misdirection. The writer would 
not for a moment suggest that inefficiency is desirable per 
se, but simply that the most pleasing effects seem always to 
be obtained with equipment which is not of the highest 
possible efficiency, and there is no doubt that psychological 
effect is an increasingly important factor in determining the 
commercial success of lighting equipment. 

It is no use telling or even proving to a man that a 
certain lighting scheme is the most economical available for 
his home. The argument may prevail outwardly, but if the 
“effect” of the lighting scheme is not right, that scheme 
is not, and never will be, satisfactory. Foot-candles and 
distribution may be perfect as judged by the most 
voluminous tables and formula in the illuminating 
engineers’ pocket book, but if the room does not look right 
to plain Mr. Smith directly he enters, the probabilities are 
that it is of right. There are elements in illuminating 
engineering which cannot be expressed by figures and 
factors— prejudices, if you will—which cannot be overcome 
by “ educating the public.” 

(To be continued.) 


- light drop pendants. 


THE SELLING SIDE OF ELECTRICITY 
SUPPLT.—III. 


TRE internal arrangement of showrooms offers 
scope for a great deal of ingenuity. In giving 
play to this, however, one must not lose sight of 
the demands of good salesmanship. Having 
through the effect inspired by the window display 
induced the prospective customer to walk in for a 
further inspection, everything must be done to turn 
that first curiosity into something more concrete; 
therefore no less attention and care is required in- 
side than is bestowed on the front. Size and shape 
must determine the general lay-out. The ceilings 
and walls are naturally claimed by fittings. With 
regard to these, although their sale is not regarded 
as the main objective, it is usually an important 
branch of showroom business; properly equipped 
it will be a convenience to many contractors who 
are without extensive showrooms of their own. A 
sufficiently large turnover must be obtained there- 
fore, to secure the over-riding or factors’ discount 
that will enable you to sell to the trade; for the 
contractors who come to you will naturally expect 
the full discounts to which they are accustomed. 
A great many shops are oblong in shape, and 
where this is the case it lends itself very well to 
breaking up, so as to display panels of fittings. One 
of this nature recently inspected had been arranged 
with a considerable amount of skill and taste. The 
ceiling had been divided into four sections by three 
rows of corona dining-room pendants. There were 
four of these in a row, at both ends of each row 
two 2-light bedroom counterweight fittings were 
fixed, and, closer still to each wall, two hall lanterns. 
They had thus a display of one dozen dining-room 
fittings, one dozen bedroom slide fittings, and a 
dozen lanterns, which showed up very well without 
any appearance of crowding. The spaces between 
the rows were filled with various cord and chain 
suspension fittings, mostly of the three and five-light 
variety. At the extreme ends were rows of single- 
Coinciding with the spaces 
broken by the rows of dining-room pendants, the 
side walls were divided off into four panels on each 
side. These panels were fitted up with a large num- 
ber of various types of brackets, several panels 
being reserved for period styles. Round the show- 


‘room three narrow benches were fitted forming 


three steps up from the floor. These were filled 
with appliances, radiators, etc., broken here and 
there by standard lamps. The general effect was 
excellent, the pretty coloured silk flounces of the 
dining-room pendants and the shades of the standard 
lamps making it quite a fairy-land, and no doubt 
many visitors were induced to look in on that ac- 
count. 

An ambitious showroom assistant should fami- 
liarise himself with the principal styles of architec- 
ture and interior decorations; a superficial know- 
ledge at any rate should be acquired. By super- 
ficial, I mean something more than Anstide Pujol’s 
memoria technica for the instant recognition, by the 
vulgar, of the three orders in architecture, ‘‘ cab- 
bages, Corinthian; horns, Ionic; anything else 
Doric.“ 

He should have some acquaintance with the prin— 
cipal French, English, and Dutch period styles, which 
should extend to some detailed knowledge of the 
dainty work of Adams Bros., Chippendale's choice 
frets, Sheraton’s chaste designs, etc. Many people 
are verv undecided and helpless in selecting fittings 
and welcome the assistance of the salesman if he 
impresses them as a man of good taste. One is 
often asked to suggest a suitable fitting for a room 
furnished and decorated in some special style. Some 
help can be had by studving the catalogues of lead- 
ing manufacturers, as sections will usually be found 
devoted to the subject. Care is required, however, 
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as frequently the classification is open to dispute. 
and some of the fittings have incorrect detail, giving 
bizarre effects. 

Flemish and French, particularly Louis Seize 
candelabra, are very strong sellers, and are 
worthy of a good deal of space if the class of dis- 
trict in any way warrants it. A disadvantage (from 
the consumer’s point of view) of candelabra is 
that considerably more current is required for illu- 
minating a room than in the case of ordinary direct 
fittings. My experience of indirect and semi-indirect 
fittings is that these have not sold very well when 
mixed up with direct types. When shown in a room 
by themselves, however, they sold very well indeed, 
even with a display of only 40 pieces; the semi- 
indirect type appear to meet with the greatest favour. 

There is a lot to be said for the semi-indirect 
fittings; from the station point of view the fact that 
about 50 per cent. more candle-power is required 
than with the direct style is a recommendation in 
these days of high-efficiency lamps. From the con- 
sumer's side they have the advantage that less 
wiring is required than for several bracket points, 
and one large lamp is cheaper to buy than several 
smaller lamps, and also much stronger. Then the 
well-balanced soft light, with a complete absence of 
eye-strain, alone provides a fund of argument for the 
fitting and for electric lighting. 


ELECTRICITY SUPPLY IN MELBOURNE. 


Ix the course of his presidential address to the Victorian Sec- 
tion of the ELECTRICAL ASSOCIATION OF AUSTRALIA, Mr. W. H. 
ALABASTER compared the output of electric supply undertakings 
in Melbourne during the years 1904 and 1914. ‘ The number of 
units disposed of and the average price obtained for them 
during those years were summarised as follows :— 


Unite consumed, 


Average price 
obtained (pence). 


1904, 1914. 3 1904. ! 1914. 8 
eo A eh ee te os Se — — — — 
Light ... . | 3,302,973| 12,739,742 | 285°7 | 4°46 3°57, 19°95 
Power and heat 986, 189 14,776,853 | 1,898°0 | 2°19: 1°46; 333 
Pablic lighting | 1,440,151| 1 985.915 379 2˙52 1.25 504 
Traction we — 5,102,015 — — | 1°10 — 
Balk supply ... — 1,395,251; — — 149 — 
„%%% ens ete ogee at „„ 
Total. . | 5,729,313 35,999,776 628°0 | 3°58 2˙14 402 
n „ | 5 
No. of consumers 2,256 29,316, 1,200 | 


_ This comparison, he said, denoted substantial progress made 
in so short a period, but the possibilities ahead of them were 
still greater. Increased sale of current, provided that the 
increase did not adversely affect the existing load factor, had 
the effect of decreasing practically every item of expendrture, 
which made materially for lower selling rates. 

average price of electric light in Melbourne compared 
favourably with that obtaining in the old world. It was not 
until recently that sufficient inducement was held out to the 
large manufacturer to relinquish his existing motive power 
in favour of a supply from the power station. Suitable 
modifications of the tariffs had now been introduced, and it 
Was certain that the consumption for this purpose would be 
greatly increased. 

The average price obtained per unit for private lighting had 
decreased 20 per cent., and the increased efficiency of metal 
filament over carbon lamps might be taken at 200 per cent., so 
that for equal lighting the consumer now paid about 27 per 
tent. of what he paid in 1904. A half-watt lamp would, of course, 
greatly improve upon these figures; from what he had seen 
of these lamps, they had a very large future before them. 
Taking the average life of a 130-watt ordinary tungsten lamp 
as being 1,200 hours, the higher efficiency of the half-watt 
lamp would pay for its additional cost during a life of 450 

ours when current was charged at 33d. per unit. 

The consumption of energy for power and heating purposes 
showed a wonderful advance during the period under review, 
and there was sled indication of the rate of increase being 
not only maintained, but accelerated. The supply of energy 
for refrigerating purposes had been responsible for a con- 
siderable portion of the power load recently obtained, and 


æ 


this supply, with its Joad factor in the region of 100 per 
cent., was very welcome to the supply undertaking. 

ln the near future, units supplied for cooking and water 
heating would be in demand on every day in the year and at 
any time of the day or night. With a view to obtaining the 
fullest inforination, he had so equipped his kitchen that the 
whole of the cooking and water heating (except bath water) 
was being carried out electrically, 0 during the last 16 
months he had tried various types of apparatus. The con- 
sumption of current during that time (including current used 
for ironing) had averaged 32.6 units per week for a household 
of three adults and one child. He was convinced that reliable 
apparatus was obtainable, and that faults were more likely 
due to the manner in which the apparatus was installed and 
to unsuitable flexible cords, etc. Meat or pastry cooked in an 
electric oven was infinitely preferable to that cooked in a 
gas oven. ‘There was, however, rooin for improvement in 
the appliances designed for boiling, as the cost of vessels with 
self-contained elements did not permit of the same range of 
vessels generally associated with the gas ring, and hot plates 
at present were too slow. The latter difficulty would pro- 
bably be shortly overcome either by the hot 91 with oil- 
immersed element or by the radiant type of plate. One of 
the latter type showed an overall efficiency of 53.7 per cent. 
when raising three pints of water to boiling point, which was 
equal to the best results obtained with existing types of hot 
plate. This efficiency was increased to 67 per cent. by 
roughening the bottom of the kettle and to 75 per cent. by 
blackening it. The rapid heating of large quantities of water. 
such, as were required for a bath, was not practicable at 
present; a much more satisfactory arrangement was to pro- 
vide a well lagged cistern, and to heat the water by means of 
a small quantity of energy, supplied over a long period. He 
had had one of these cisterns in his kitchen during the past 
four months, and it had been found very useful in supplying 
all the warm water required in the kitchen, and also for a 
child’s bath. Such apparatus, with its high efficiency and load 
factor, could easily compete with the heating of water by 
other means. 

Perbaps the greatest obstacle to the advance of electric 
cooking was the first cost of the appliances and of their instal- 
lation, but this was largely due to the very small demand. 
In order to introduce it satisfactorily, it would be necessary 
for some responsible body to obtain complete outfits in large 
quantities and to dispose of them by means of some system of 
hire purchase. 

Suppliers of cooking apparatus stated that the present in- 
adequate tariffs were responsible for the small demand and 
consequent high cost of apparatus, whilst undertakers replied 
by questioning the use of a special tariff for so sinall a number 
of consumers. He thought the supply authorities should take 
the first step, and by introducing a suitable and payable 
tariff, they would very soon increase the demand. 

The individual load factor of an average consumer was 
undoubtedly very poor, but he reckoned that the average 
annual load factor of a number of such consumers would be 
equal to about 25 per cent. He estimated that from 1,000 to 
2,000 cooking outfits could be connected without increasing 
the maximum demand upon the generating station. 

For the tariff, he preferred a system wherein a fixed monthly 
charge (depending upon the size of installation or probable 
M.D.) was made, and a secondary charge for every unit con- 
sumed. The present was a very opportune time for the adop- 
tion of such a tariff, as it would tend to guarantee a definite 
annual revenue to cover the fixed charges, which were now 
met by the higher rate charged for lighting. 

With regard to public lighting, the advance had been at 
least as marked as in any other of the spheres of electric supply ; 
here also, reduced cost per unit had been combined with 
greater efficiency in lamps used. 

Ten years ago they had no electric traction in Melbourne. 
but now there were some 56 miles of single track in successful 
operation, with 46 miles in course of erection. These were all 
additional lines erected to meet the great demand for this 
form of transportation, and the electrification of their tran- 
ways, which must be commenced shortly, would greatly in- 
crease these figures. The electrification of their suburban 
railways was one of the biggest projects of the kind ever 
undertaken, and would greatly widen the field of the electrical 
industry in Victoria during the next few years. 

Recent years had seen electricity so pply extended to the 
majority of their suburbs, and although extension by any 
means was preferable to none, it was obvious that some of 
the modes employed were not the most economical and efh- 
cient. A number of the local councils, desirous of running their 
own systems, purchased current in bulk, and retailed it them- 
selves; this might give fairly satisfactory results, but when 
matters were further complicated by such a council re-selling 
in bulk for distribution by a third party, the proceeding was 
manifestly inefficient. 

The units disposed of by Melbourne supply undertakings 
during the year 1914 amounted to 36 millions, and it was 
estimated that in five years’ time this figure would be 
augmented as follows: : 


Private supply for light and power ... 35 million units. 
Electrification of cable tramways ... . 24 g a 
Additional tramways bee aa oe “AO 5 1 


Total increase 
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This gave an estimated output of over 100 million unite per 
annum, which, added to 129 million units, estimated to be 
generated for the suburban railways, would make a total 
output of 229 million units for Melbourne and suburbs. 

rapid extension of the undertakings had materially 
affected the systems of generation and distribution of energy. 

Ten years ago (as at present) the major portion of the 
energy was generated by two stations, the centre of the cit 
being supplied with D.C. at 460 volts, and the suburbs wi 
single panao A. C. supplied through 2,000-volt overhead feeders 
and house transformers. To overcome the unreliability, 
danger, and inefficiency of the latter system, underground 
mains had been laid to sub-stations, where the current was 
converted from 4,000 to 400 volts to supply local networks of 
bare hard-drawn copper. The size of generating units during 
the period under review had increased from Kw. to 5, 
xw. Owing to the difficulty experienced in obtaining reliable 
direct-current generators of sufficient size, it was deemed 
advisable to install three-phase generators at the supply 
station and obtain D.c. by means of converters. Most of these 
converters had been placed in a eub-station near the centre 
of that half of the D.c. area which was farther from the works, 
thus tending, not only to minimise the units lost in mains, 
but to increase materially the capacity of feeders already laid. 

Three-phase supply was being given to some of the neigh- 
bouring municipalities, and it was intended ultimately that 
the existing single-phase system should be supplied from the 
three-phase generators by means of two sets of auto-trans- 
formers placed across the outers, so that eventually the whole 
of the generation in the city station might be carried out by 
the three-phase plant. 

Vhen the existing stations were designed, the huge outputs 
which he had forecasted were not anticipated, and in a few 
years the sites would become inadequate. When this time 
arrived, it would probably be advisable to select a site with 
access to fuel by land and water, and with an ample supply 
of water for condensing purposes. High-tension three-phase 
current would be supplied to the existing undertakings for 
the necessary transformation; and as the plant in existing 
stations became obsolete, or relatively inefficient, the load 
would be taken up by this new station. 
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A NEW PRINTING TELEGRAPH SYSTEM. 


Tue excellent work done by Mr. Donald Murray in developing 
first the automatic printing A ogia 85 system, which we 
described in our issues of March 13th-April 8rd, 1903, and 
later the Murray multiplex system, described by the inventor 
in a paper betore the Institution of Electrical Engineers 
(abstracted in the ErecrRIicaL Review, May 19th, 1911), is 
well known to our readers, and the latter has been exten- 
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sively 1 by British and foreign administrations. In 
1912, Mr. Murray sold his U.S. patent rights in the multiplex 
system to the Western Union Telegraph Co., and the latter 
entered into collaboration with the Western Electric Co., of 
Chicago, with a view to the development of the invention; a 
detailed description of the apparatus as manufactured by the 
latter company was recently given by Mr. Pau M. RAINEY in 
the Electrical World, from which we extract the following 
particulars :— 

Some of the various methods of operation which have been 
standardised are as follows: 


TRANSMITTER, 


1. One-Way Method of Operation.— This method provides 
one traffic channel, which may be used in either direction 
at the rate of 45 words per minute. This system is intended 
for short-haul traffic over lines comparatively free from induc- 
tive disturbance and not exceeding the equivalent of 30 miles 
of underground cable. 

2. Two-Way Method of Operation.—This method of opera- 
tion provides one traffic channel in each direction simul- 
taneously without involving the use of duplex balancing 
apparatus. Its traffic-carrying capacity is equal to, roughly, 
45 words per minute in each direction, or a total of 90 words 

r minute for the line. This system is operative over any 
ength of line not requiring the use of repeaters. For economic 
reasons it would ordinarily not be used for lines longer than 


500 miles. 

8. Double-Duplex Method of Operation.—This method of 
operation provides two traffic channels in each direction. 
Simultaneous transmission in each direction is obtained by 
means of the duplex balance. The traffie- carrying capacity of 
the circuit is, roughly, 45 words per minute per ch 90 
words per minute in each direction, and a total for the line 
of 180 words per minute. : 

4. Triple-Duplex Method of Operation.—This method of 
operation provides three channels in each direction, simul- 
taneous transmission in two directions being obtained by 
means of the duplex balance. The traffic-carrying capacity is, 
roughly, 45 words per channel, 135 words per minute in each 
direction, or a total of 270 words per minute for the line. 

5. Quadruple-Duplez Method of Operation.— This method of 
operation provides four channels in each direction, the simul- 
taneous transmission in two directions being obtained by 
means of the duplex balance. The traffic-carrying capacity is, 
roughly, 45 words channel, 180 words in each direction, or 
a total of 360 words per minute for the line. 

The methods of operation described above by no means 
represent the limit of flexibility of the system, for if line 
conditions will permit, the number of channels may be 
further increased. Moreover, the working speed per channel] 
is not limited by the apparatus, but rather by economical 
operating conditions. Forty-five words per minute is thought 
to be an economical working speed. Satisfactory operation of 
the 1 has been had at 52 words per minute per 
channel on a quadruple- duplex, thus making a total of 416 
words per minute for the line. 

In the case of the quadruple-duplex, triple-duplex, double- 
duplex, and two-way services, the messages are first prepared 
on tape by an operator using a keyboard perforator, as shown 
at the right of fig. 1. When each key of the perforator is 
depressed, several holes are punched in the tape, and their 
arrangement determines the combination of positive and nega- 
tive currents which will be sent to line when the tape is fed 
through a transmitter (fig. 1) working in conjunction with a 
distributer (fig. 6). The impulses thus transmitted over the 
line operate a polarised line relay at the receiving station, 
which, in conjunction with another distributer, passes the 


PERFORATOR. 
Fic. 1.—CoMpLeTE TRANSMITTING AND PERFORATING EQUIPMENT. 


impulses along to a receiving printer (fig. 1, left), which 
translates them into the predetermined letter or figure and 
prints them in column form, so that when a message is 
completed it may be torn off and is ready for delivery. If 
so desired, the message may also be received in the form of a 
perforated tape. This is accomplished by means of a re- 
perforator which works in conjunction with the printer. The 
tape thus prepared may be used for retransmission on another 
line operated by any of the methods described above. 
Ordinarily, for one-way service, keyboard transmission is 
adopted, instead of tape transmission. In either case the 
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home printer may or may not be used to provide a record of 
all traffic passing over the circuit. However, when desired, 
use may be e of tape transmission for this class of ser- 
vice, which possesses the advantage of affording a simple and 
efficient storage of signals, thus keeping the speed of trans- 
mission constant. This is of particular advantage in Ne 
over a difficult circuit; for example, a line which would easily 
permit of a fair average seed: but which would not be 
capable of transmitting the signals at the maximum speed of 


the operator. 

The code used in this system is an equal-letter five-unit code; 
that is, each signal consists of five units or current impulses, 
and all signals require the same amount of line time for their 
transmission. This is generally known as the Baudot code, 
because of its use in the Baudot system, which has been 
extensively used throughout Europe, particularly in France, 
for upward of 30 years. In a five-unit code, assuming that 
each unit is represented by a pulse of positive or negative 
current, there are available 31 combinations which are suffi- 


STATION Y 


Fie. 2.—DIAGRAM OF MULTIPLEX OPERATION. 


cient for all the letters of the alphabet and the functions— 
carriage return, line feed, letter shift, figure shift, and space. 
The various figures and additional functions are obtained by 
preceding these signals by the i baker signal. Before 
returning to letters, it will then necessary to send the 
letter-shift signal. In addition, the column printing feature 
requires signals to lift the paper vertically and return the 
carriage for a new line. e transmission of these extra 
signals over the line occupies line time, and this loss of time 
has been found to average about 10 per cent. of the working 
time, for ordinary telegraph traffic. In other words, the code 
employed in this system may be considered to average 5.5 
units per character so far as line transmission is concerned. 
As regards the economy of line time, the five-unit code has 
an cdvanteds over the Continental Moree code as 5.5 is to 
9.08, an advantage of 65 per cent. 
The equal-letter code permits of the use of the multiplex 
principle, which is employed in the quadruple-duplex, triple- 
duplex, double-duplex and two-way methods operation. 
Fig. 2 shows dia atically the method employed to secure 
multiplex operation. If each of two metal rings, one at each 
station, x and Y, is divided into four quadrants, A, B, C and D, 
at Station Y, and a’, B', o', and p“, at Station x, and 5 
brushes E and EV, are connected to the line as indicated, an 
if the contact brushes start from the same relative position 
and sweep over the contact segments with the same uniform 
angular velocity, quadrant 4 will be connected through the 
line with quadrant a’, quadrant B with quadrant B’, quadrant 
c with quadrant c', and quadrant D with quadrant p', once 
r revolution, the interval of each of these four connections 
ing equal to the time of one-quarter of a revolution of the 
rotating brushes. If each signal consisted of one pulse of 
current, it would then be possible to send one signal per 
quadrant per revolution. If, instead of having solid quad- 
rants, each is divided into five segments, it will be possible 


Fic. 3.—ARRANGEMENT OF F1VE-PART QUADRANTS. 


- 
a A 


to use the five segments of one quadrant at one end for the 
transmission of five current impulses, which constitute the 
signal for a given letter or figure in the code just described, 
and the five segments at the other end may be used for 
receiving these impulses and distributing them in such a 
manner that they may be used to select the letter determined 
by the combination of impulses. In fig. 3 the quadrants are 
shown thus divided; each quarter of the circumference con- 
sists of five segments, each segment of quadrant 4, station Y, 


being connected to a contact lever so arranged as to connect 
this particular segment with the ground circuit or battery, 
depending upon its position between the fixed contacts, while 
the segments of quadrant a at station x are connected to the 
relays as shown. Normally all of the levers 1, 2, 3, 4 and 5 
are in engagement with contacts connected to ground. If, 
now, any lever is moved over to engage its battery contact 
during the quarter of a revolution in which the rotating brush 
E moves over the quadrant A, a current impulse will be trans- 
mitted to the line through the rotating brush E, and since 
the rotating brush Ei is synchronously wiping over the seg- 
ments 1’, 2’, 3’, 4’ and 6’ at the same time that the rotating 
brush E wipes over its contacts 1 to 5, the corresponding relay 
at station x will be momentarily energised. If provision can 
be made to change the combination of levers during the time 
that the brush sweeps over the other three quadrants, it will 
be seen that during each revolution a different signal can be 
sent from quadrant a to quadrant a’. What has been said 
regarding quadrants 4 and a’ applies equally to the other 
quadrants. Thus it will be seen that the multiplex principle 
permits us to send and receive four character signals per 
revolution. In actual operation the functions of the levers at 
the sending end, station y, will be performed by the trans- 
mitter, and the operation of the five relays 1’, 2’, 3’. 4“ and 5 
is utilised in the printer to select the predetermined letter 
or figure. It will also be understood that by dividing the ring 
into a different number of segments it might be possible to 
send and receive a greater or lesser num of signals 
revolution. What has been described above constitutes multi- 
plex operation. If the line is worked duplex, the same can 
be accomplished in both directions at the same time. An 
essential requirement of such a system is that the rotating 
contact brushes at the two ends must be made to rotate in 
synchronism. This has been accomplished in the system 
herein described, the means employed being briefly as 
follows: 

Referring to fig. 4, it will be noted that segments 1 to 5 
station at yY are connected to levers 1, 2, 3, 4 and 5, 80 


Fic. 4.—- CONNECTION S TO SYNCHRONISERS. 


arranged that they may send to the line positive or negative 
current, depending upon their position. e brush k connects 
these segments consecutively with the solid ring which is 
connected to the line. At station x the line is connected to 
ground through the windings 1, 2, 3, and 4 of a polarised 
relay. The tongue T of this relay is connected to the solid 
receiving ring Rs. The marking contact m of this relay is 
connected to a grounded battery, and when negative current 
from the distant end is passing through the relay the tongue 
rests on the spacing contact 8. As the brush E rotates it con- 
nects the solid receiving ring Rs with the receiving segments 
1’, 2’, 3’, 4’ and 5° (f B, consecutively. The receiving seg- 
ments are made shorter than the sending segments, so that 
the receiving brush ki picks out only the centre portion of 
each current impulse, or of each repeated current impulse, 
since the signals sent over the line are repeated by means of 
the .polarised relay. Assuming perfect synchronism between 
the sending brush k and the receiving brush Ei the receiving 
brush should be at the point ci midway between receiving 
segments 1’ and 2’ when the sending brush passes from seg- 
ment 1 to segment 2, and at cz midway between receiving seg- 
ments 2“ and 3“ when the sending brush passes from segment 2 
to segment 3, and so on. Thus it will be seen that for a change 
of polarity, which can take place only when brush E passes 
from one segment to another, the receiving brush Ei should be 
at some point in the circumference midway between two 
receiving seginents. The receiving distributor is therefore 
provided with additional rings pz and B.. called correcting 
rings. R. is a solid ring connected consecutively to the seg- 
ments in Rz by the brush Fy These segments are half the 
length of the sending segments, and are, therefore, double in 
number. They are connected into two groups—a and b, as 
indicated. The brushes are so arranged that when the receiv- 
ing brush Fi is midway between any two receiving segments, 
say at Ot, the correcting brush pz is just about to engage one 
of the a segments, say at d, Circuit provisions are made 80 
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that a short pulse of current is generated locally at each 
reversal of the line current. When this reversal finds the 
correcting brush Es on an a segment it causes the operation 
of a mechanism which automatically sets back both brushes 
Ei and Fz. Now, if the motor driving the receiving distributor 
is arranged to run elightly faster than the motor driving the 
sending distributor, the tendency will be for brushes ki and Fz 
to be gaining, and the intermittent stepping back, as already 
described, will result in maintaining the receiving brush Ei 
in the proper phase with the sending brush E at the other end 
of the line. It will thus be seen that at each reversal of the 
line current the position of the correcting brush on the seg- 
mented correcting ring determines whether a correction of 
phase relation shall be made. Since the motor at the receiv- 
ing end is running faster than the one at the sending end, 
sooner or later it will engage an a segment at the time of a 
current reversal. This causes the brushes to be stepped back 
through a small angle, so that the current reversals take 
place only while the correcting brush is on b segments. Thus 
the signalling impulses are made to provide correcting im- 
pulses, which are used to maintain synchronism. 

The shortening of the receiving segmente to one-half the 
length of the sending segments provides an ample angle for 
this purpose. It also possesses the advantage that only the 
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Fic. 5.—DISTORTION OF SIGNALS. 


centre portion of the signal is utilised for signalling purposes, 
and the system is less subject to the effect of inductive disturb- 
ances. Diagram 4, fig. 5, shows the form of signals sent to 
the line by the distributor. When the signals are received at 
the distant end, they are more or less distorted. Diagram B, 
fig. 5, illustrates this distortion. It is near the point of 
reversal at the time the line current is weak that inductive 
disturbances are able to affect or further distort the signals. 
If any advantage were to be gained, the segments could be 
shortened still further, since the relays operated from them 
are connected in local circuit and require a very short impulse 
for their operation. It will be appreciated, then, that the 
shortening of the receiving segments is not a sacrifice in any 
sense of the word. In actual practice the line is worke:l 
duplex and the sending and receiving distributors are com- 
bined and run by one motor, means for maintaining syn- 
chronism being used at only one end. 

Fig. 6 shows the distributor face with the brushes. It will 
be noted that this is somewhat more complex than the dia- 
grams which have been explained. The outside ring, No. 1, 
of this distributor is the receiving ring, only alternate seg- 
ments being used for selecting purposes. The intermediate 
segments in each quadrant, however, are used for a specific 
signalling p , as will be described later in connection with 
the printer. e second ring from the outside, No. 2, is the 
correcting ring and corresponds to ring Ra of fig. 4. The third 
ring, No. 3, is the sending ring and corresponds to the sending 


FIGO. 6.—DISTRIBUTOR. 


ring at station y, fig. 4. The fourth ring, No. 4, is called the 
local ring and performs a very important function, which will 
be understood from what follows. Referring back to fig. 3, it 
will be remembered that while the brush is travelling over 
quadrants B, c and D, the combination of the levers 1, 2, 3, 
4 and 5 should be changed to the combination of the next 
letter. Likewise, while the brush travels over quadrants o, D 


and A, the transmitting apparatus connected to quadrant B 
should change its combination to the signal of the next letter, 
and so on. At station x the printer connected to quadrant a’ 
receives a letter during one-fourth of the revolution, while the 
brush Ei is passing over the segments of quadrant 4“: but 
while the brush is passing over the remaining quadrante, 
“, C“ and p', the printer has time to complete its printing | 
operution, move the paper and clear out, so as to be in readi- 
ness to receive another signal. The segments in this local 
ring, No. 4, are used to perform these functions; that is, cer- 
tuin segments are used to change the signal combinations set 
up in the different quadrante. Likewise, they are used to 
start the printing mechanism after selection has been made, 
so that it may be able to complete the printing operation in 
time to receive the signal for another letter. It will be noted 


* 


Fic. 7.—ELecTRICALLY DRIVEN TUNING FORE. 


that the brushes connect these various seginented rings with 
solid rings 5, 6, 7 and 8. Each brush holder is insulated from 
the spider, and the individual brushes are made up of a 
number of strands of small hard-copper wires. 

The motors used to drive the distributors are of the well- 
known phonic wheel type and are driven by impulses from 
an electrically driven tuning fork. This assures a constant rate 
of vibration, since the frequency of a tuning fork varies by 
only about 0.01 per cent. per deg. C., and is little affected by 
changes in voltage applied to the driving magnet. Fig. 7 
shows the fork used, while the motor distributor and mechani- 
cal corrector are shown in fig. 8. The mechanical corrector, 
which is shown mounted between the distributor and the 
motor, is the mechanism which is arranged to step back 
mechanically the brushes when they have advanced too far, 
as already explained. The speed of the motor is determined 
by the rate of vibration of the fork. Large changes in the 
rate of vibration of the fork are accomplished by addin 
weights to the two prongs, a set of weights being provid 
with each fork. Small changes in the speed of the motor (a 


Fic. 8.—DISTRIBUTOR AND CORRECTOR. 


fraction of a revolution per minute) are obtained by turning . 
the handle at the front of the fork, which, by means of gears 
and a screw, moves a small fork forward and backward. 
The shutters on the end of the prongs are used for strobo- 
scopic observation and are not essentially a part of the system. 


(To be concluded.) 
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TWO AMERICAN ELECTRIC FURNACES. 


Amonast the ever-widening uses to which electricity is now 
being put, none promises a greater sphere of usefulness than its 
application to furnace heating and for melting purposes. The 
electric furnace may be said to have gone along way towards 
solving the fuel difficulty in those countries where solid fuel is 
costly and water power plentiful, and it is in localities where such 
conditions prevail that the greatest progress in electrical furnace 
practice may be expected. In the refining of steel in particular, 
the electric furnace is now playing an important part, as due to 
the greater accuracy of control and improved conditions of opera- 
tion, a much superior product can be ensured, than under pre- 
electric conditions, and there are at the present time over 70 
electric steel furnaces in use in Europe and America. . 
In a paper read at the San Francisco Convention of the National 
Electrio Light Association, Mr. W. M. McKnight described the 
first Stassano aro furnace to be installed in the States. This 
furnace was at the Warman Steel Casting Co.'s works at Redondo, 


Fia. 1,—STASSANO FURNACE, WARMAN STEEL PLANT, U.S.A. 


Cal., ite introduction being due to the costliness of the crucible 
process on the Pacific coast. 

The Stassano furnace, which has now been in continuous use in 
these works since November, 1913, except for relining intervals, 
has a capacity of 1 ton, and six heats can be operated daily: de- 
ducting time taken in relining, there are 24 full operating days 
of 24 hours each per month. It requires two days three times 
a month to reline the furnace, magnesite bricks being used, the 
cost being $225 per lining, including labour and material, no 
cement being required. 

The furnace turns out steel castings of up to 1, 600-Ib. weight for 
automobile fittings, gears, water-wheel 
buckets, and where great strength is required. 
Its primary features are a completely closed 
melting chamber, and a three-phase electric 
arc above the metal, preventing the carbon 
and other electrode impurities from entering 
the metal, and allowing a thorough mixing 
duriug any desired time. The metal reaches 
approximately 3,000° F. before being poured. 

The furnace is suspended in trunnions 
and tilted for skimming and pouring the 
metal by means of gearing. The three 
electrodes dip towards the centre of the 
farnace at an angle of about 15°, converging 
to a point about 2 to 3 in. above the 
metal. The average aro is about 10 in. long, 
although at times an 18 in. arc is drawn. 

While the original furnace was closed at 
the top, the Warman Co. has altered it so 
that the roof is removable and additional 
farnaces to be installed shortly will embody 
this improvement. 

The carbon electrodes are 8} in. in 
diameter and 6 ft. long and burn down to 
stubs about 18 in. long. The electrodes enter the furnace 
through a water jacket and are fed individually by hydraulic 
pressure regulated from control valves at an operator 's stand, the 
water being circulated by a 2-H. . motor-driven pump through a 
cooling tower to a tank which supplies the water jackets and 
the hydraulic control, under a 20-ft. head. 

The current consumption of the furnace is from 800 to 2,000 
amperes per terminal on a three-phase 150-volt circuit. Current 
is supplied through flexible cables connected to three single-pole 


double-throw and one three-pole double-throw knife switches, con- 


necting the transformer secondaries in either interconnected star or 
a at pressures of 150 and 100 volte respectively, with the 
urnace. 


To keep the balance a ground connection is tapped through an 
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Fig. 2—CHABT SHOWING LOAD VABIATIONS, STASSANO FORNACE, 


oil switch and overload release to the middle point of the Y on 
the main circuit. Heavy copper bus-bars lead from the switches 
to the secondary terminals of three 100-K.v.A. Westinghouse 
transformers, which are specially designed, oil cooled and wound 
for 10,000 volts primary and 110 to 150 volts secondary. 

The entire consumption for the installation is registered by a 
primary meter, which togéther with the transformers is placed in 
a galvanised iron sub-station, and controlled by a 10,000-volt oil 
switch with overload trip coils; the service is protected by a fused 
pole-top switch operated from the ground. 


The double transmission line is fed from two near-by sub- 


stations, each having an approximate capacity of 2,000 kw. ; these 


sub-stations are sapplied from the Southern California Edison Co.’s 
10,000-volt and 33,000-volt transmission lines. 

Aside from steel, ferro-silicon, ferro-manganese and anthracite 
coal having 90 per cent. of fixed carbon, are ingredients necessary 
to the finished product. 

There is very little variation in load from day to day, as shown 
by graphic chart, the average demand being about 225 Kw. The 
flactaation of the load, which is non-inductive, scarcely affects 
the regulation of the 10,000-volt line. 

Another American furnace described by 
Mr. W. P. Lass in the Vining and Engineering 
World, is one used by the Alaska-Treadwell 
Gold Mining Oo. for treating by-products ; 
this by-product, consisting of 2 tons of slag, 
300 Ib. of matte, 500 lb. of refinery refuse, 
fiae dust, &c., was formerly treated in a 
24-in. water-jacketted blast furnace, but in 
1914 a single-phase electric furnace was 
substituted. - 

The furnace was constructed from an old 
steel acid drum, in the bottom of which a 
cable of bare copper strands was introduced, 
the strands being spread fan shape, and 
embedded in powdered graphite to form the 
lower electrode. 

The farnace sides were built up of fire- 
brick, leaving a chamber 14 in, in diameter 
and 20 in. high. The upper electrode is of 
graphite or carbon rod 3 in. in diameter, 
arranged to joint to new lengths without 
shutting down or wasting stubs. The 
arrangement of the furnace is shown in 
fig. 3. Three openings in the cover provide 
for feeding the charge, for gas escape and 
for the centre electrode, the latter being 
large enough to allow of charging round 
the electrode ; escaping gases are extracted 
by a fan, the furnace being operated on 
a lighting circuit through a 50 KW., 
60-cycle, 110-volt transformer. 

A water rheostat is provided to lower the voltage when starting 
or when there is a bath of metal in the bottom of the furnace, 
which would otherwise allow too much ourrent to pass. The 
material to be treated in the furnace is mixed in certain 
proportions, the material added during the melt being 8,507 Ib., 
of which 5,870 lb, is by-product material—old slag, the residue 
from burning old mill launders, sweepings, &c., of the following 
percentage compositions: —S10Oz 40'l, Fe 16˙0, CaO 1611, Cu 5˙9, 
Pb 3'0, Za 5˙7, Alz Og 2˙0, 8 3˙6, moisture 4°0, gold $1,096°6 per ton. 
Coke is added to the charge as a reducing agent. 


In starting, the furnace operates as an arc furnace until 
thoroughly hot, when the charge is added, the electrodes being 
raised as the current increases until the chamber is filled with 
the charges and the upper electrode extends into the melt a foot 
As the charge continues to melt, the electrode is moved, keeping 
the amperage nearly constant. At this stage the furnace has 
automatically transformed itself into a resistance type furnace, 
the molten charge acting as a resistant. 

After the charge is in quiet fusion (about 2 hours 10 min.) power 
is turned off, and the charge allowed to settle before tapping. 

Both graphite and carbon electrodes are used, the former costing 
$2.95 each, and the latter $1.20; power cost is less than 1c. per 
KW.-hour. 7 ze 

The labour required for the operation of the furnace, including 
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charging and tapping, is one half one man's time, when melting 
1 ton in 24 hours, The following data is given :— 

Running time, 128 hours 40 minutes. 

Average weight, charge added, 160°6 lb. 

Average fusion time of charge, 2 hours 25 eo 

Total number charges, 53. 

Graphite electrodes used, 1 per 24 hours. 

Total power used, 4,440 kW.-hours. 

Power per Ib. material fed, 52 Kw.-hour. 
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The electric furnace shows a saving in mechanical loss of gold in 
flue dust ; results in a lower grade slag, allows of fine temperature 
regulation, and benefits the health of the operators (who are not 
specially trained in its use). 


COMPARATIVE COSTS OF VARIOUS TYPES 
OF PIT LOCOMOTIVES. 


ALTHOUGH pit locomotives are very little, if at all, used in this 
country, the following data, referring to tests carried out under as 
similar conditions as possible in a number of German coal mines, 
are of interest as indicating Continental practice and experience ; 
complete details of the installations and trials appeared in 
Gluckauf, The object of the present tests was to compare the 
costs of compressed air, accumulator, D.C. trolley and single-phase 
pit locomotives. The track and load conditions in the several cases 
examined are shown in Table I. 


TABLE I. 


Length No of Weight Performance 
of 4 of laden per J. hour shift. 


Average 


Type of H. | radient laden 
locomotive. igarts in 1,000). metres) trucks. ne 1 . a 
l 

Compressed air... | 35 | 333 | 1,290 35 32 800] 615 325 
Accumulator ...| 16 1°25 1,100 25 25.300 446 226 
D.C. trolley  ... | 30 2'78 1,300 30 ;31,040| 765 423 
One-phase—A ... | 30 345 | 1,500 30 29.150 815 392 
—B... | 40 3°45 | 1500 40 39.000 900 420 

—0 . 30 +435; 1,250 35 40,865) 962 430 

— 286: + 1A 


The battery locomotive installation was supplied from a 3,250-volt 
three-phase line through a rotary converter at the pit bottom, feed- 
ing a charging station in-bye. The overall efficiency from generator 
to battery was about 42 per cent., that of the battery alone being 
65 per cent. The station output averaged 0°12 per total and 0'23 
Kw. - hour per useful (coal) ton-km. 

The p. c. trolley installation was supplied through motor- 
generators from a 1,000-volt three-phase network, and the overall 
efficiency, allowing for light-load losses and 2 per cent. loss in the 
H. T. conductors, was 53°2 per cent. In this case, the station output 
hoe 08 and 0°15 Kw.-hour per total and per useful ton-km, respec- 
tively, 


Three types of single-phase locomotive were tested, sapply being 
taken from 1,000-volt three-phase mains through track trans- 
formers supplying overhead trolley wires, The overall efficiency 
of this scheme was found to be 74°5 per cent., and the station 
output averaged 0°16-0°17 Kw.-hour per usefal ton-km. 

The average total cost data as shown in Table II assume the 
cost of energy to be 035d. per Kw.-hour, and allow 4s.-5s. wagis 
per man per shift and 300 working days, each of two shifts, per 
annum: ö per cent. interest is charged and 25 per cent. depreciation 
is reckoned on locomotives, 10 per cent. being allowed on H.T. 
equipments, converters, buildings, reserve plant, &c. The capital 
cost of the type of accumulator locomotive tested was £670, that 
of the p. C. trolley locomotive, £355, and that of the single-phase 
locomotives from £315 to £420. Part 1 of Table II assumes the 


TABLE II, 
Total costs. Accumu- Compressed 5. o. Single- 
Pence per lator. air. trolley. phase. 
(1) Total t. km. ... 0530 0'435 0'294 0 247 


Useful t. km. 2*ͤ« 1120 822 517 494 
(2) Total t. km. ... 0587 0'435 0'840 0:305 
Useful t. km. Fen 1'150 822 646 611 


locomotives to be worked to their full capacity; there is little 
difference between the total costs of the D.C. and single-phase 
trolley installations, but these are considerably cheaper than com- 
pressed - air locomotives and still cheaper as compared with acou- 
mulator locomotives, If the equipment is not worked to its full 
capacity, but is idle for, say, 1'5 hours in each 7-hour shift, it 
will usually be possible to refill air tanks or change accumulators 
during these intervals, and, by thus. avoiding interruption of 
service for these operations, the specific cost of working air or 
accumulator locomotives rises more slowly than that of trolley 
locomotives, as is shown by part 2 of Table II. Where yet longer 
idle intervals ocour in working, the specific cost of all the systems 
considered rises in about the same proportion. 


d 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Electrically-propelled Chairs, 


The expositions now in progress on the Pacific coast offer visitors 
the novelty and comfort of riding about the broad intramural 
avenues in silent, easy-going electric roller chairs. More than 200 
such chairs are in use at the San Francisco fair, and a leseer 
number are in service at San Diego, where the accompanying 
photograph was taken. 

Each chair carries two p2rsons, one of whom steers and controls 
the chair. The average speed is about 3 miles per hour. Some of 


FId. 1—ELECTBICALLY-PROPELLE!D CHAIR. 


the chairs are equipped with extending bumpers which are ocon- 
nected with the control apparatus and brakes. If such a chair 
runs into an obstruction of any kind the pressure on the bumper 
instantly throws off the power and sets the brakes, bringing the 
car to a stop within a few inches. The battery equipment averages 
ten 150 ampere-hour cells, which are capable of operating the 
0'5 H.P. motor about eight hours on one charge.— Electrical World, 


Domestic Water Heating. 


In order to get over the difficulty of water heating where con- 
sumers are substituting electric for coal ranges, the WASHINGTON 
WATER POWER Co., of Spokane, has developed an electric water 
heater, to be connected with the ordinary domestic hot-water 
tank, and operated when the customer's electric range is not in 
operation. 

The heater consists of a brass tube about 3 ft. long, and having 
an internal diameter of 1'75 in. Around the tube is wound a 
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double spiral of square copper wire about O 128 in. wide and spaced 
0˙125 in. apart. High- resistanoe wire is wound in the grooves on 
asbestos seats, and the entire unit is treated with three aoats of 
enamel and then baked. To minimise heat radiation the unit is 
insulated with a covering of magnesia. . oi 
Tests made with this heater in actual use indicate the following 
results: Starting with cold water in the tank, hot water was 
available in 15 minutes, By permitting the heater to operate 
during the entire night preceding washday, sufficient hot 
water was obtained for an ordinary family washing. From 
February 12th to April lst, a meter on the tank showed a con- 
sumption of 636 KW.-hours, or 13°6 Kw.-hoursa day. An analysis 
af the earnings from 12 2-KW. ranges over a period of 100 range- 
months showed that they conaumed on the average about 
155 arene a year each, or 2°] Kw.-hours a day. Electrical 
ord, 


Electric Supply in a Ball-Bearing Factory. 


In the well-known Hoffmann ball-bearing factory at Chelmsford 
power is supplied for driving the machinery at 110 volts; the 
generators are driven by Diesel engines, and the first installation 
comprised two 220-KW. Witton” generators coupled to three- 
cylinder Dierel engines, having cylinder dimensions of 450 mm. 
diameter x 660 mm, stroke. A recent addition to the plant took 


Fic. 2.—GENERAL VIEW OF THE TWO 220-KW. AND ONE 700-KW. 
t WITTON GENERATOR IN THE BALL-BEARING FACTORY 
OF THE HOFFMANN Co. 


the form of a 700-K W. Witton” generator driven by a four- 
cylinder Diesel engine, with cylinder dimensions of 510 mm. 
diameter x 660 mm. stroke. This engine has water-cooled pistons 
and cylinders. At the low speed of 187 R. P. M. the machine had 


large dimensions, and the problems involved in its construction — 


Helsby Patent Condensers. 8 


The growing importance of improving the power factor in 
A.C. systems, together with sucoessive improvements in the con- 
struction of condensers, has had the natural result; “power” 
type condensers are now made by the BRITISH INSULATED AND 


HELSBT CABLES, LTD., of Helsby, who have just issued a 


Fig. 4.—Box or 50 1-MFD. HELSBT PATENT CONDENSERS. 


descriptive pamphlet on the subject. The Helsby patent Power 
type condensers are of the Mansbridge self-sealing type, and are 
either oil-immersed or solid impregnated,” the former type 
being recommended in cases where the working pressure exceeds 
250 volts A. O., and the condensers are continuously in circuit. They 
may be employed for improving power factor, suppressing arcing 
at contact-breakers and in switches, for reducing the current or 


i 


Frc. 5.—METHOD OF MOUNTING CONDENSER UNITS OF 1 MFD., 
i i EACH. 


voltage on electromagnets and other electrical devioes in high- 
pressure circuits, for wireless telegraphy, and for other purposes. 
The Mansbridge system of construction has been fully described 
in our pages; it consists essentially in the use of paper coated on 
one side with metal, two such sheets being rolled up together 
so as to form a cylinder. 

Amongst other advantages, this method of construction possesses 
that of being self-sealing ; if a pin-hole in the paper permits of a 
short circuit, the spark volatilises the thin coating of metal in the 
neighbourhood of the defect and the insulation is restored. The 


Fig. 3.— TRE 700-kw. “Witton” GENERATOR, FITTED WITH 


“ HOFFMANN” ROLLER BEARINGS. . 


can be realised by the fact that the full load current of the 
generator is 6,400 amperes. Special care was taken in the design 
and construction of the commutator and brush gear, a split com- 
mutator being adopted to carry the heavy current. An interesting 
feature of the installation is the fact that the machines are 
equipped with “ Hoffmann” roller bearings. 

The generators. for this installation were supplied by the 
GENERAL ELECTRIC Oo., LED., of 67, Queen Victoria Street, E.C. 


Fic, 6.—HELSsBY OIL-IMMERBSED THREE-PHASE CONDENSER OF 
165 K. v. A. 


dielectric losses are very small, the efficiency at ordinary fre- 


quencies and temperatures being over 99˙5 per cent.; and the 
temperature rise of large capacities at rated voltage and 50 
cycles does not exceed 20° F. The condensers are manufao- 
tured in units of about 1 MFD., and are suitable for working 
pressures up to 550 volts A. C.; the units are assembled in strong 
sealed metal cases in such numbers as may be required, but prefer- 
ably not exceeding 50 MFD, in one case. These cases are further 
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assembled in strong wrought-iron frames or cast-iron cases, and 
provided with suitable switch and fuse gear. Fig. 4 shows such 
a 50- MD. case, measuring 10 x 11 x 73 in. and weighing 75 lb.; 
and fig. 5 shows the method of mounting the unite. Fig. 6 is a 
view of an oil-immersed three-phase condenser of 1,740-MFD. 
capacity, installed in a colliery generating atation ; the output is 
165 k. V. A. at 550 volts, 50 cycles per second. Such a condenser 
used in conjunction with a generating set supplying 460 k. v. A. at 


a power factor of 06 would reduce the E. v. A. to 350, and improve 


the power factor to 0'85, thus enabling the generator to deal with 
an increased load of 30 per cent. 

The pamphlet points out the advantages of condensers over 
ranning machinery for improving power factor, including the 
convenience of connecting a condenser directly to each machine 
that has a low power factor, and thus providing the compensation 
at the precise place where it is needed. The principles of power 
factor improvement are also explained, with examples showing 
how to ascertain the amount of capacity required. As a rule, it is 
sufficient to correct the power factor to 0°95, as the amount of 
capacity required to raise it to unity is much greater in propor- 
tion than at lower power factors. 


ED 
a 


CORRESPONDENCE. 


Letters receired by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 


unless we have the writer's name and address in our possession, 


Staff Engineers and Labour Exchanges. 


With regard to the present regulations req uiring all applicants 
for positions to make their applications through the Labour Ex- 
changes, I think it advisable to call attention to possible abuses 
which are in danger of being overlooked. 

The officials of these places are accustomed to inquiring as to an 
applicant's character, &., from his last employer. Presumably 
they will do so in the present circumstances, whether the applicant 
be a workman out of work or a staff engineer applying for another 

It has always been accepted that applications for staff 
positions are treated as confidential by the advertiser, to avoid any 
trouble between employé and employer. There now seems to be a 
possibility of the introduction of the Exchanges breaking down 
this most desirable understanding. In many cases doubt as to 
this point has prevented many men applying for positions for 
whioh they are well qualified. | 

Again, what is there to prevent an unscrupulous employer stat- 
ing, irrespective of its truth, when such an inquiry is made, that 
the employé in question is on war work, thus blocking the way to 
his advancement for selfish ends, and enabling himself to retain 
the man without increase of salary ? 

In addition, cases have occurred where men, who have obtained 
a post elsewhere, have been told that under the new Act they 
could not leave their present work, even where these men could 
not, with any truth, be said to be engaged on munitions (as at 
present defined). 


As in these ways men willing to serve their country have been 


held, and as there is still likelihood of similar acts against the 
spirit of the Munitions Aot to the men's detriment, as well as the 
country’s, a statement from some authority as to the position 
scems to be required. 

Alcor. 


— 


Units from Refuse. 


In reply to Mr. Morgan, of course we all know that the refuse 
in his part of the country and around London is generally very 
poor staff, but after all it is a very small portion of the United 
Kingdom to which this does apply, and even in such places refuse 
is worth using. As Mr. Morgan shows, the existing stations where 
fuel is very expensive are naturally equipped to burn coal 
„ and therefore they can do likewise with refuse as 
a fuel. 

I must not pretend to know as much about the conditions at 
Horsham as Mr. Morgan, but I should be interested to know 
whether he has gone into the matter of buying washery dust 
instead of coal and mixing it with his refuse, so that his destructor 


would carry him through both hie day and evening shifts. In 


other words, why should not the Horsham refuse be brought up 
to the same calorific value as the Aberdare refuse by means of 
very cheap washery dust stored in a hopper above the refuse bin, 
and a little let down every time refuse is tipped? It will come as 
a surprise to Mr. Morgan (as it did to me when | arrived here) 
to learn that coal in Aberdare is not even fairly cheap, and 
ially does this apply to house coal. The larger pits around 
here sell the best steam coal in the world in very large quantities, 
and do not trouble themselves by small local sales. I find in 
normal times that house coal from Lancashire is cheaper than in 
Aberdare, taking railway carriage and cartage into consideration. 
The only criticism of Mr. Morgan's plant that I make is that 
the combustion chamber—like mine—appears to be away from 
the boiler tubes, and that he does not therefore get anything like 
the full benefit of the heat. 


A. J. Abraham, General Mu nager, 


Electricity and Tramways Department, Aberdare. 
August 16th, 1915. 


. came along with his A. C. machine. 


The Late Mr. Robert Hammond. 


I have read with very much interest your obituary notice of 
the late Mr. Robert Hammond, of whom too much good could not 
be said. I was associated with him for. years at 110, Cannon 
Street, and well remember hie bluff ‘manner and bronze laugh, 
as it was called. 

The tales I could tell about the Brush 40-lighters, their 2,000 
volts ard bare copper conductors, would be unbelievable nowa- 
days. 

He loved a joke—often at his own expense—and the book you 
refer to, entitled The Electric Light in Our Homes,” in the pro- 
duction of which I had the honour of aesisting, produced endless 
fon. I have a copy somewhere, It was written in conjunction 
with a tour round the principal towns of England to demonstrate 
the advantages of the light. 

The travelling properties comprised a portable drawing-room, 
about 15 ft. square, a eet of 24 large accumulators (fully charged), 
and other things. The railway charges for accumulators in those 
days were wicked, and when I called Mr. Hammond's attention to 
them (to Exeter £1 each—£24), and explained that it was because 
they were full,“ he said return them as “empty ” ; and I did 80 
ever after. I sup the railway people won't stand that now. 

One thing I think deserves mention, and it, curiously enough, 
relates to one of that select company still with us, but of whom 80 
many have gone. I refer to Mr. Ferranti, who about 1882 or 1883 
No one would look at him (in 
a businees sense) until Mr. Hammond did, and the firm of Ferranti, 
Thomson & Ince, of Appold Street, resulted. 

The Lowrie-Hall development came after this, and was really 
engineered by Fowler s, of Leeds, but it was owing to Mr. Hammond's 
snsistence—backed with money—that electric lighting, 80 far as 
the development.of the alternating ourrent is concerned, has much 
to be thankful for. 


London, W., August 16th, 1915. 


Harry South. 
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WAR ITEMS. 


War Relief Funds, &c.—The employés of the India-Rubber, 
Gutta-Percha and Telegraph Works Co., Ltd., have, since September 
laat, been contributing tothe National Relief Fund, British Red C 
Society and Belgian Relief Fand, and last week the total reached 
£1,002. 2500 has been sent to the first-named fund, E 250 to the 
Red Croes Society, and £225 to the Belgians, leaving a balanoe in 
hand of £27. This, it will be agreed, ia an admirable record, and 
an excellent example to other works. 

The Board of Education has issued an appeal for books for the 
4,000 British civilian prisoners of war now interned at Ruhleben, 
in Germany. These books are needed for use in the educational 
classes in connection with the Camp Education Department,” 
which has recently been formed for the benefit of these civilian 
prisoners, and a liat of the works specially req uired can be obtained 
from Mr. Alfred T. Davies, Board of Education, Whitehall, London, 
S.W., to whom all communications on the subject should be 
addressed. It will be noted that ordinary books, novels, &c., are 
not required; no books should be sent but those named in the list. 

Germans in Russla.—The public subscription of 500,000 
roubles to support victims of the war has, says the Noroye Vremya, 
led to a discovery showing the ramifications of German operations 
in Russia, even at the present time of war. Among the sub- 
scribers was the firm of Bogan & Co., of Moscow, whose nationality, 
when attention was drawn to the firm’s name, was y 
shown to be German; two of the partners, named Mark, had, 
indeed, become naturalised immediately on the declaration of war. 
Moreover, a syndicate was formed at Petrograd under the style of 
the Union of Cable Manufacturers, partners in which were the 
firm of Bogan & Co., and the firm of Felten & Guilleaume, of 
Mannheim. This syndicate now dictates the price of copper in 
Russia, as it is part owner of the works at Bielaretz, Kolchurgin, 
and other places, practically controlling the output of copper goods. 
The firm of Bogan having interests also in the copper mines in 
the Caucasus and the Ural, disposes of immense stocks of copper, 
and some idea may be formed of the profits earned by the syndicate 
from the rise in prices of from 50 to 100 per cent. in copper, and 
from 75 to 100 per cent. in copper goods. - 

Patriotic Tramway Men.—The Manchester Corporation Tram- 
ways Department has just compiled another roll of honour, giving 
the names and addresses of the employés who have joined the 
Colours. The list contains the names of more than 2,000 men 
and youths who have responded to their country's call. 

Women Munition Makers’ Wages.—The wages to be paid to 
women engaged in Manchester engineering shops which are turn- 
ing out munitions have given rise to a dispute. It appears that 
a conference took placea few days ago at which the employers 
were represented by Messrs. W. Collinwood, A. P. Wood, and F. G. 
Goodbehere, and the workpeople by Messrs. J. Binns (A. . E.). 
R. H. Coates (U. M. W.), and J. Rowan (Electrical Trades). A pro- 
posal was put forward for a £1 a week minimum for all women 
over 18 years old engaged on munitions, but the employers 
declined to pledge themselves to the proposal, and it is now. 
probable that the matter will be taken to arbitration. Mr. 
Rowan, of the Electrical Trades Union, stated in an interview 
that employers showed a strong inclination to employ women in 
the making of shell parts. Ia quite a number of shops they were 
at work on capstan lathes and the like. In seeking to secure s 
minimum of £1 a week for the women the Trade Unions, in his 
opinion, were making a reasonable claim, 
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LEGAL. 


ELECTRIC ACCESSORIES DISPUTF. 


In the City of London Court, on August 12th, before his Honour 
Jadge Rentoul, K.C., a claim was made by Mr. George Braulik, 
electrical engineer, 8, Lambeth Hill, against Mr. G. H. Banning, 
Criterion Works, 33, Hurat Street, Birmingham, electrical engi- 
neer, for £3 148. 8d. for FEolipse electric lamps and other 
accessories supplied. Defendant paid £1 11d, into Court for 
discount which had been deducted, but disputed the balance. He 
said he had returned some of the lamps because the voltage was 
marked on them in ink, and his customers would not have them 
so marked. They were returned for the voltage to be engraved, 
and the plaintiff had not since sent them tohim. Other lamps 
sent to him were defective. 

HR. MAYERS, plaintiff's salesman, said that the lamps were sent to 
the defendant in proper condition, and they were returned broken. 
There was no mechanical defect in the lamps, All lamps were 
tested before they were sent out. 

JUDGE RENTOUL found for the defendant, with oosts, and said 
the plaintiff ought not to have sued a Birmingham man in London 
for 43 148. 8d. There was probably the expectation on the part 
of the plaintiff that the defendant would rather pay the amount 
than come to London and defend the action. 


THEFT OF COPPER. 


Ar Salford, on the 11th inst., Phillip Hawkley (36), of 13, Fern 
Street, Salford, and Wm. Brookes (53), Hayfield Street, Pendleton, 
were charged with stealing 1 owt. of scrap copper, value 25, the 
property of the British Westinghouse Electric and Manufacturing 
Co., Ltd. Wm. Dobson (51), 18, Hayfield Street, Pendleton, was 
charged with receiving the copper, knowing it to have been stolen; 
and Thos. Wilson (37), broker and coal dealer, of Railway Street, 
Pendleton, and his brother, Matthew Wilson (31), 2, Peter Street, 
Pendleton, agent for lamps and fittings, were charged with receiv- 
ing the property from Dobson, knowing it to have been stolen. 
Brookes was an outside labourer employed by the Westinghouse 
Co. and Hawkley was employed in the firm’s copper department. 
All the prisoners were committed for trial at the Salford Sessions, 
bail being allowed. - 

There were two other charges against the two Wilsons, and they 
were committed to the Sessions on these also. 


ELECTRICAL WORK AND COUNCIL'S TEST, 


payment for electrical work could be withheld until the passing 
of such work by the local authority, though such testing was not 
included in the terms of the contract. The action was one in 
which the plaintiff, Mr. J. W. Russell, electrical engineer, of Loates 
Lane, Watford, claimed £41 17s. for work done at the residence of 
Mrs, Charlotte Hunter, of Rothesay, The Avenue, Bushey. 

Mr. K. Preedy appeared for the plaintiff, and Mr. Samuel J 
Dancan for the defendant. 

MR. PREEDY said that the plaintiff wired the defendant's house. 
The important point in the case was that the work had to pass 
the rules of the Watford Urban District Council's electrical de- 
partment. The work was completed and the account sent in in 
April. Defendant sent a letter promising payment, and then 
wrote stating that as the work had not passed the test of the 
Council the installation was not complete, and payment would not 
be made until the test was passed. ; 

The PLAINTIFF, sworn, said that the Council would not pass 
the job until the pendants and fittings were all fixed. 

Croes-examined : The work was done to the requirements of the 
Council's rulee, but had not been passed. He told the defendant 
he conld not get the work passed until the fittings were fixed. 
He had not applied to the Council to pass the work, because de- 
fendant would not get her fittings out of store. It was not his 
job to put up any fittings. The complete installation included the 
fittings, and none had been fixed. 

The Carer ELECTRICAL ENGINEER to the Watford U. D.C. said 
that a cable was laid to defendant’s house ready to connect. The 
installation was not complete until the fittings were up and the 
light ready to be used. When he inspected the work he found it 
was work that could be passed. 

Cross- examined: The work was done according to the Council's 


rules, but it had not been passed because the installation was not. 


complete. It had not been tested with the lights on. The work 
would not be passed until the whole of the fittings in the house 
were finished. 

Mr. DUNCAN submitted that the whole house was a unit, and 
the work should be tested and passed by the Urban Council 
before payment. That was a condition of receiving payment, 
aud unless the teat was passed defendant was justified in with. 
holding payment. 

Ar. PREEDY said it was never a oondition of contract that 
plaintiff should get the installation passed. All plaintiff had to 
a was to get the work done in acoordance with the Council's 
rulea, 

His Honour: I think that is so. He has performed his con- 
tract so far as it could be done. 

A verdict was given for the amount claimed, with costs. 


BUSINESS NOTES. 


Consular Notes.—HONG-KONG.—The American Con- 
sul reports that the matter of extending trade in the Hong-Kong 
field and in the Far East generally at the present time hinges more 
upon the results of the war in Europe than on any change in the 
normal relations of the United States to China, Japan, Indo-China, 
or any other portion of the Hong-Kong field. American oppor- 
tunities depend largely upon the resumption of normal conditions 
in China. With the advent of normal demand for foreign goods 
for use in China, there will be a demand for American goods in 
many lines for the reason that the United States at the present 
time is almost the only country in a position to supply such goods. 
Japanese manufacturers are already in the field with Japanese sub- ` 
stitutes for nearly all lines of German goods, While British manu- ` 
faoturers are suffering many disadvantages becauees of the war, 
they are still getting not only nearly all the business they have 
had heretofore which is now to be had, bat also a large proportion 
of that business heretofore belonging to countries at war with 
Great Britain which is now available. In some respects attention 
should be paid more to the future than to the present, for trade 
at present is in comparatively small tune. l 

CHINA.—The American Consul at Hong-Kong reports that the 
question of the construction of a tramway system in Canton is 
being taken up anew by the provincial authorities, and plans for a 
line connecting the stations of the Canton and Hankow Railway 
and the Kowloon-Canton Railway, and running through a 
populous portion ofgthe city, have been drawn up and have been 
forwarded to the authorities in Peking for approval. 

The proposed line is projected by Gen. Lung, military governor 
of Kwangtung Province,in connection with Chinese capitalists 
in Hong-Kong, and the plans call for the construction of a little 
less than six miles of street railway along a route which will 
permit of the use of a considerable portion of the old wall of 
Canton. It is proposed to construct the line by means of a com- 
pany for which the provincial government will furnish half the 

nds. 

Plans for the rolling stock are not yet complete, but the general 
idea seems to be to buy motors and steel-parts of cars abroad, com- 
pleting the cars in Canton or Hong-Kong, present high freight 
rates rendering the purchase of complete cars abroad at this 
time a matter of difficulty. It is thought that the line as pro- 
jected can be started with an initial outlay of about $100,000 
gold. The practical management of the enterprise at present is 
in the control of Mr. Chin Gee Hee, president the Sunning 
Railway Co., who is working upon it in consultation with 
Gen. Lung. ä 9 25 * 

The American Commercial Attaché at Peking reports that he 
recently had an interview with Mr. Chow Wan Pang, Director 
of Posts and Telegraphs in the Ministry of Communications, 
and was informed, relative to the contemplated telephone 
system for the Wuhan cities (Wuchang, Hankow and Hanyang), 
that the specifications have been completed, and that after their 
inspection by expert authorities tenders will be called for in the 
Peking and Shanghai papers. It seems that arrangements will 
undoubtedly bə perfected whereby the telephone systems for the 
various foreign concessions in Hankow will be taken over by the 
Chinese Telephone Administration, as well as the German system now 
in use in Hankow city, and the general system substituted therefor. 
Although it has not been definitely decided how many telephones 
the new system will provide for, 2,000 or 3,000 will probably be 
called for, and arrangements will be made whereby the system will 
allow of an expansion up to 10,000 instruments. Hankow is a very 
important centre in China, and will probably occupy a position in 
that country analogous to that of Chicago in the United States. 
The combined population of the three Wuhan cities is conserva- 
tively estimated at 1,000,000. It appears that the main coneidera- 
tion in regard to this installation is the question of credit ; hence 
it would be well for manufacturers to be prepared to make over- 
tures in this direction with any bid for the business, 

RUSSIA.—The American Consul at Moscow reports’ that 
American electrical works are in a position to make very favour- 
able propositions in electrical supplies, of which there is a great 
scarcity on the Russian market. The only difficulty consists in 
the size of the order, the minimum stated by the American manu- 
facturers being so large that the Russian purchasers are unable to 
distribute the amount. 


Catalogues and Lists.— E. H. Freeman ELECTRIC 
Co., Trenton, N.J., U. S.A.— Price list of guaranteed wiring de- 
vices as used in the United States. 

TRENTON PORCELAIN Co., Trenton, N J.— Price list of standard 
porcelain insulators, knobs, cleats, switch bases, &c. 

GRAPHITE LUBRICATING Co., Bound Brook, N.J., U.S A.—Book- 
let describing oil-less bearings with graphite lining, trolley-wheel 
bushings, &o. j 

BRITISH INSULATED & HELSBY CABLES, LTD., Helsby.— 
Pamphlet desoribing the Helsby patent Power type condensers 
for use on A.C. power circuits, and explaining their use for the 
improvement of power factor. 

FRANK W. Morse, Boston, Mass., U.S.A.—Price list of electric 
lighting appliances, fittings, reflectorr, connectors, Ko. 

MeEssrs, FERRANTI, LTD., Central House, Kingsway, London, 
W.C.—Binder containing autumn catalogues of electric heating and 
cooking appliances, including the electric fire cone and cone fires, 
bar fires, cooking disks, boiling plates, grills, breakfast cookers: 
ovens, &0o. 
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THE BRITISH WESTINGHOUSE ELECTBIC AND MANUFACTURING 
Oo., LTD., Trafford Park, Manchester.—Folder desoribing oil- 
immersed drum - type starters. 

Messrs. FRED K. Hopason & Co., 24, Queen Victoria Street, 
E.C.—Price list of electric fans, D.C. and a.c., with oscillating 
sta ceiling fans, portable fans, and a special line of cheap 


Dissolutions and Liquidations.—ApNIL ELECTRIC 
Co., LTD., Adnil Building, Artillery Lane, London, E.C.—A pro- 
visional order for the winding up of the above company was made 
upon the petition of a creditor, following on the decision of the 
Court of Appeal that, owing to the constitution and control of the 
company—the direotore being resident, and the bulk of its share 
capital being held, in Germany—it can no longer effectively carry 
on its business. This order does not imply that the company will 
not be able to pay all its oreditors in full. but the step was neces- 

in order to protect the assets. Under the order, Mr. 
J. H. Stephens has been appointed special manager pending 
the meeting of oreditors, which will be held when the 
Courts re-open after the Long Vacation, and in this capacity he is 
carrying on the business for the beneficial realisation of the assets. 
He is retaining the services of Mr. Leach to assist him in the 
management of the business. ; x 
The business tly carried on in the name of MESSRS. 
ManrLxs & Leaca, af 26-30, Artillery Lane, E.C., has been deter- 
mined as from July 3st, 1915. Mr. Marples has joined the 
Swedish General Electric, Ltd., of Norfolk House, Cannon Street, 
E. C., where communications to him should be addressed. Mr. 
— is continuing in business at the above address until further 
notice. 


Book Notices.—The Pileroid is the title of the first 
issue of a new magazine produced by members of the Switchboard 
Department of the British Thomson-Houston Co., Ltd., Willesden ; 
it contains a variety of articles and notes, rhymee, sketches, and 
other interesting items, which do credit to the literary and artistic 
abilities of the authors. A whole page is occupied by the Roll of 
Honour, containing the names of men who have left Willesden to 
join the Colours, about 150 in number. Naturally, there is an 
under-current of war affairs running through the contents. A 
view of the annual staff outing at Sunbury shows that the party 
enjoyed fine weather (it was in June). A search through the 
ace zine has failed to elucidate the derivation of its cryptic 

e. 

“ Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders,” Vol. XXXI, Part 4. July, 1915. Newoastle- 
on-Tyne. The Institution. 


Trade Announcement, — Messrs. J. W. Buck AND 
Co. have started business in wholesale electrical supplies at 39, 
Victoria Street, London, S.W. They hold an agency for the Stella 
Conduit Co., Ltd., of Bilston. ‘Phone: Victoria 344.“ 


France.—An agent wishes to represent a United King- 
dom manufacturer of electrical apparatus; name and address can 
be obtained from the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall Street, London, E.C. 


Bankruptcy Proceedings. — J. G. M. HILTON, elec- 
trical engineer, Birmingham.—Trustee (A. S. Cully, Official 
Roeiver, 191, Corporation Street, Birmingham) released July 15th, 
1915. 


For Sale.— The City and South London Railway Co. invite 
tenders for purchase of the generating and sub- station plant now 


at the Angel and London Bridge stations, Particulars are given 
in our advertisement pages. 


— — — UU— a 


LIGHTING and POWER NOTES. 


Aberystwyth.—Resraicrep Licutinc.—The T. C. has 
accepted from the E. L. Co. a rebate of £80 from the public lighting 
accounts for five months, owing to restricted lighting. 


Argentina.— Recently Messrs. A. Rafael Langone & Co. 
made an offer to the municipality of Buenos Ayres to undertake 
the entire electric lighting of the city at 20 per cent. less than the 
present prices of the service, utilising a new secret system of their 
own, the nature of which they would not reveal. They offered to 
contract for the lighting service for a period of 12 years, making 
over all their installations to the municipality on the expiry of 
the period. Before taking the proposal into consideration. the 
municipal authorities required the proposers to present their appli- 
cation on stamped paper (value $500 m / a.) in terms of the regula- 
tions governing such matters. The proposers protested that this 
requirement did not apply to their case. The legal advisers of the 
city consider that the municipality is not in a legal position to 
consider the proposal referred to, having regard to ita existing 
lighting contracts. 

The Municipal authorities of Campana and the administrators of 
the local electric lighting company are in conflict. The Munici- 
pality refused to pay its June lighting bill unless the company 
(Compania Industrial Holando-Americano) first paid a sum of 
$3,000 oleimed by the Municipality aa fines, The manager of the 


company announced that unless the Municipality paid, the light 
would be cut off, and when this took place the Mayor took posses- 
sion of the power station, at the head of the local police, and found 
electricians who were able to turn on the supply after half-an- 
hour's delay. 

The Electrical Department of the Government of the Province 
of Buenos Ayres has reported favourably upon the application 
recently made by Senor Marcelino 8. Romero for the electrical con- 
cession at Punta Alta (Bahia Blanca).— Reriew of the River Plato. 


Ashton-under-Lyne.—The Electricity Committee has 
decided that as soon as the existing shop lantern agreements 
terminate, the charge per lamp be as follows :—£2 per annum for 
the upkeep and 1d. per hour burning for current. 


Australia.—Tbe Auburn Municipal Council has decided 
to light the municipality by electricity. After conferences with 
adjoining Councils and the Sydney city electrical engineer, the 
Council has adopted an agreement which provides for a term of 
10 years, with the option of renewal. The Lidcombe and Gran- 
ville-Counocils are also considering the question of electric lighting. 
— Sydney Evening News. 

The Premier, in outlining the Metropolitan Council (Greater 
Melbourne) Bill (second reading) in the Legislative Assembly. 
atated that the electricity supply was practically confined to 
the City Council, which supplies three other Municipal Councils, 
the Melbourne Electric Supply Co., and the North Melbourne 
Electric Tramway and Lighting Co. The new Council was 
eventually to be the sole electrical supplier in the metropolis, and 
would have power to take over all concerns now operating. The 
amount of compensation, if not agreed, would be settled by 
arbitration. > 


Aylesbury. — Hosprrat Licutina.— The U.D.C. has 
decided to supply current to the Royal Bucks Hospital, which has 
its own battery, on a special rate. eo od 

The Electricity Committee has been asked to doneider the 
possibility of terminating the agreement with the consulting 
engineers in view of the compulsory area having been cabled. 


Barnsley. — Loan Sanction. —The L.G.B. bas 
sanctioned the Council's application for a loan of £15,220 for 
extensions of plant at the electricity works. 


Basingstoke.—The T. C. has decided to extend the area 


of supply to various parts of the town where there are prospective 
customers, i 


Burnley.—Price Increase. —The Corporation has 
decided that following the increased price of coal, the charges for 
electricity will be :—In the borough : for lighting, 31d. per unit; 
heating, 14d. per unit; power, the present prices, plus 5 per cent. 
In Reedley Hallows: For lighting, 41d. per unit; heating, 23d. ; 
power, the present prices, plus 5 percent., with the usual discount 
for prompt payments. 


Callan (Co. Kilkenny).—WorkHovusE LIGHTING.— 
The Callan Oo-operative E. L. Society has offered to light the work- 
house electrically at a cost of about £60. The yearly cost of the 
light is estimated at £45, with electricity supplied at 6d. per unit 
for lighting, and 2d. for power and heating. The B. of G. is to 
consider the matter at a future meeting. 


Canada.—According to the Electrical World the Ontario 
Hydro-Electric Commission will submit to the Ontario Government 
plans providing for the development at Niagara Falls and from 
the spillways of the New Welland Canal of 250,000 H.P.. and for 
au immediate development of 100,000 H.P., a work that will entail 
a capital expenditure of approximately $10,000,000 and require 
three years to complete. 

Under the treaty between Great Britain and the United States 
governing the amount of water that can be taken at Niagara Falls, 
there remain about 6,600 ob. ft. of water per second available on 
the Canadian side. The plans of the engineers of the Hydro- 
Electric Commission contemplate the use of this water. It is 


understood that the Commission will erect a plant at Chippawa 


Creek that will enable power to be developed on both the Niagara 
River and the Welland Canal spillways. The Commiesion also 
purposes to go to the Minister of Railways and Canals and ask for 
the water-powers that were promised on the Trent Canal, from 
which can be developed from 15,000 H.P. to 20,000 H. P., unless 
satisfactory. arrangements can be made with the interests now 
controlling the power in the Trent Valley. 


Dundee,—It was announced at a recent meeting of the 
Committee that the electricity department is not in a position to 
undertake new lighting or power installations at the present 
moment unless for Government work. 


Easington (Co. Durham).—PrRoposep REFTUSE DE- 
STRUCTOR.—The R. D.C. has decided to obtain information regard- 
ing the provision of a refuse destructor, with a view to one being 
installed in the district after the war. 


Glasgow.— YEAR'S WORKING.— With further reference 
to the annual report on the year's working of the electricity 
department, of which some financial particulars were given on 
page 141, the total output generated was 104,227,424 units, from 
Port Dundas, Pollokehaws, Kelvinside, Govan, and Partick 
stations, and the figures include oyer a million units purchased 
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from the tramways de ent. The total quantity sold was 
88,834,270 units, as 77,020,871 units in the previous year, 
and included 19,849,725 units for private lighting, 65,718,795 units 
for power and heating, 2,756,400 units for publio lighting, and 
359,075 contract unite. The consumers numbered 32,030, and the 
pablic lamps 1,440 arc and 390 metal-filament lamps. The total 
number of motors in use, on the mains, was 10,681, of 77,305 H.P., 
taking 641 million units; the previous year's figures were 9,638 
motors, of 66,947 H.P., consuming 53} million units. The total 
connected consumers’ load to May 3 Ist last was 101,048 Kw. ; the 
maximum station load was 39,760 Kw.; aud the units consumed 
by private customers per lamp fixed averaged out month by month 
was 26 7. The plant capacity of the Port Dundas. Pollokshaws, 
Govan and Partick stations was 72000 H.P. A Maclaurin gas 
producer is being erected at Port Dundas station, to test the gas 
firing of boilers and to experiment with a view to obtaining a 
amokelesz fuel as a by-product of the gas process. A 1,000 Kw. 
rotary converter is now in use at Govan station, where another 
small engine-driven set has been disposed of. A 1, 000- Kw. rotary 
is also being installed at Partick: at this station the burning of 
street refuse has been discontinued and the crushing plant is now 
dealing succesfully with this problem; 300 Kw. of steam plant 
and the storage battery have been sold during the year. A second 
500-Kw. rotary converter is to be installed at Kelvinside station. 
Consumers’ sub-stations now number 27 ; the largest addition was 
in the Fairfield Co.'s premises, where the plant capacity is 
4,200 Kw., the change-over to the Corporation's supply being 
almost complete. There are now four sub-stationa at Messers. 
Beardmore's Parkhead Works; when all the plant is running 
in these consumers’ sub-stations it will amount to 15,000 kw. At 
the new Dalmarnock station, the foundations are nearly completed, 
bat nothing further will be done until after the war. 


Gravesend.— The T. C. has authorised a Sub-Committee 
to complete negotiations with Henley's Telegraph Works Co., Ltd., 
and the Empire Portland Cement Co. for supplies of current for 
power purposes. No future contracts for power supply are to be 
eutered into without aclause making the price of current dependent 
upon the rise and fall in the price of coal. 


Hetton-le-Hole.— STREET Licutina.—The U. D. C. has 

the offer of the Tramways Co. to undertake the public 

lighting of the district by electricity for another year as an experi- 

ment, with a view to a permanent agreement being entered iuto. 

Owing to the reduced number of lamps used to comply with the 

ae order, the company’s price is to be increased by 3s. per 
P. 


Hitchin.—SrREET Licutmc.—The U. D. C. has accepted 
the offer of the Electric Sopply Corporation, Ltd., for two electric 
lamps on trial for public lighting, at 2d. per unit for the all-night 
lamp, and 21d. per unit for the lamp alight until 11.30 p. m. 


Hong-Kong.— The China Light and Power Co., Ltd., 
Kowloon, has decided to adopt a more progressive policy than 
formerly, and a very serious effort is to be made to develop the 
outlying districts and capture the rapidly increasing power demand. 
With this object in view the company is being reorganised and the 
station extended and modernised. The manager's salary is being 
considerably increased. Mr, C. N. M. Hamilton (manager) has 
resigned, and the company is in negotiation with a well-known 


engineer to fill his position. 


Hove.—VEAR'S WorkInc.—The first accounts of the 
electricity undertaking, which has now been in the Council's pos- 
session for a year, since being taken over, show a net profit of 
£3,023, which is considerably in excess of the expected surplus, 
Reduotions in price aud meter rents represented in the aggregate 
some £1,157 for the year. The Aldrington undertaking made a 
net deficit of £148 ; this undertaking has now been merged into 
the Hove supply. 


Ipswich.—Loan AppLicaTion.—The T. C. has applied 
to the L. G. B. for an additional loan of £8,760, to cover the cost 
of sub-etations and materials, the Board having intimated that 
it would sanction the amount on receipt of a formal resolution o 
the Council, when the actual cost was ascertained. i 


Kingston-on-Thames.— VEAR's WORK NG. — During 
the last financial year the Corporation electricity department sold 
1,162,000 unite, as compared with 1,342,000 units in the previous 
year ; the consumers numbered 1,789, an increase of 113. The total 
r wenne was £15,273, as compared with £15,416 in 1913-14, and the 

profit £6,684, about £50 in excess of the previous year, 
despite the falling off in revenue. A decrease in works costs 
resulted from the more extended use of the Diesel plant, the steam 
plant being only run on the peak loads. Steam plant generated 
306,200 units with a fuel cost of 1°8d. per unit, as compared with 
856,801 units by Diesel plant, at a cost of 424d. per unit. Unfortu- 
nately, extra expenditure was incurred during the year in interest, 
repayments of loans, income-tax, &o., totalling £1,072, and after 
meeting all charges, the deficit on the year's working was £1,295, 
as against a deficit of £721 in the previous year. 

The Council has decided on a further increase in prices all round. 
The report led to a critical discussion by the Council, in the course 
of which Councillar Hall moved a resolution, which another 
Councillor declared to be tantamount to a vote of censure on the 
electrical engineer and the Lighting Committee, and, despite a 
warm defence by Alderman Lyne, this was carried by 13 votes ta 


11; the Alderman remarking that after such a resolution, which 
was a serious reficction on the Lighting Committee, he could not 
carry on. The minutes of the E.L. Committee and report were 


approved. 


London.—MaRTLEBONE.—At a recent meeting of the 
B. O. the annual report of the electricity department was presented. 
From this it appears that for the first time a deoreased output 
occurred on the year’s working, 15,926,167 units being sold, as 
against 17,038,616 in the preceding year; the gross income shows 
& corresponding deorease, from £176,716 to £168,854; this set- 
back is entirely due to lighting restrictions, Altogether, it was 
considered that the net revenue had suffered, through circum- 
stances beyond the Committee's control, to the extent of £15,400. 
As a final result, a debit balance of £7,057 occurred on the year, 
as against a profit of £4,525 in the previous year. Ald. Duncan 
Watson. chairman of the E. S. Committee, in moving the adoption 
of the report, pointed out that when he took up hia position after 
the commencement of the war, it was obvious that there must be 
a deficit on the year's working. He outlined the difficulties met 
with, including a proposed increase in assessment, which had fallen 
throngh, pointing out that had it not been for loss of revenue, 
increased expenses, &o., even assuming no increase over 1913-14, 
intead of a debit of £7,057. they would have had a credit balance 
amounting to £12,617. After a discussion, in which it was men- 
tioned that the undertaking was now paying £15,000 a year in 
rates and taxer, the report, &., was adopted. 


Market Drayton.—Srreet Licurinc.—The U. D. C. 
has accepted the offer from the E.L. Oo. for connecting the street 
lamp standards with the mains, and fitting with bracket, service 
pe cable jointing, trenching and re-instatement, at £2 108. per 
amp. 


Meltham.—Propossp E.L.—The Council has appointed 
a deputation to wait upon the Electricity Committee of the 
Huddersfield Corporation with a view to securing a supply of elec- 
tricity to the Meltham area. 


Navan.— WORKHOUSE LiIGHTING.—At a recent meeting 
of the B. of G. it was stated that, as compared with gas lighting, 
£75 had been saved in five years by adopting eleotric light. 


Nottingham.—According to the Nottingham Daily 
Express, negotiations have been taking place between the Cor- 
poration and Messrs. Cammell, Laird & Co., with a view to the 
latter erecting works on a 12-acre site. Apparently these have 


resulted successfully, and it is stated that the Oorporation has 


undertaken, on behalf of the firm, to construct a special electrical 
station on the site. 


Plymouth.—The Electricity Committee has recom- 
mended that the borough electrical engineer be instructed to 
report upon the reorganisation of the staffs of the electricity 
undertakings, consequent upon the resignation of the engineer of 
the Newport Street works. 


Southend.—The Electric Lighting Committee has 
decided to defer the laying of a branch main to the Eastern Valley 
sewage pumping station. 

In view of the postponement of the erection of the Thorpe Bay 
sub-station, the town clerk has been directed to negotiate for the 
retention of the site already agreed upon for this purpose. 


Street.—STREET LIGdHTId.— The U.D.C. has been in- 
formed that the publio lighting scheme will be oompleted early in 
September. 


Stret ford. —PRICOR INCREASE.— The Trafford Power 
and Light Supply (1902), Ltd., has informed the U.D C. that the 
charges for electricity are to be raised 10 per cent. in the case of 
current for lighting, and 15 per cent. in the case of current for 


power purposes. 


Surbiton.—E.L. Transren.—The U.D.C. has com- 


pleted the sgreement for the transfer of the electricity undertaking 
to Messrs. Callender's Cable and Construction Oo., Ltd.; the clerk 


- has been instructed to take steps to obtain the sanction of the 


B. of T. to the transfer. 


Tunbridge Wells. - AxN TAL Rerort.—The report of 
the borough electrical engineer, on the year's working to March 
last, shows that greater progress was made than in the previous 


year. The revenue was 418.613, and the groes profit £9,629, 


while the net profit was £3,157, as compared with £2.165 in 1914 
and £1,111 in 1913. The units sold numbered 1,334,729 as against 
1,126,622 in 1914; the load factor was 16˙8 per cent., maximum 
load 907 KW., generating plant capacity 1,600 KW., and connected 
load 3,484 Kw. During the year a 300-Kw. turbine plant was 
installed, which carries the day load, the steam consumption 
according to test figures having dropped from 28 to 21 Ib. per Kw.- 
hour. The full benefit of this turbine will be felt in the present 
year. Underfeed stokers have been introduced on three boilers, 
the coal bunkers extended and, in particular,a large new coal 
store and wharf at the Medway sidings has been opened, in which 
some 700 tons of coal have been stored, Over J, 500 consumers are 
now connected to the mains. 
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U.S.A.— ELECTRICITY IN SHEEP FARMING.— According 
to the Electrical World, the great sheep ranches in the stock- 
raising regions of Oregon are large consumers of electricity for 
light and power. Central station energy is used for pumping in 
the irrigation districts and for chopping grain for stock feed in 
the winter. In one of the large stock-raising farms electricity has 
been put to a novel use for the winter fattening of sheep. The 
sheep pens are wired and the electric light is turned on during the 
winter months from 4 p.m. to 9 p.m. Under this artificial 
illumination the sheep continue to feed until the lights are extin- 
guished. At 4 a m. the lamps are then again turned on and burn 
until daylight, and again the sheep feed. In this way the sheep 
are made to feed during the equivalent of a long summer day, and 
thus, despite the winter season, are brought quickly to the condition 
for marketing. 


* 


TRAMWAY and RAILWAY NOTES. 


Aberdeen, — Proposen TRAMWAY PURCHASE. — After 
considering the question of the purchase of the suburban tram- 
way system, the Corporation Tramways Committee decided to ark 
Mr. Dalrymple, manager of-the Glasgow Corporation Tramways, 
to visit the city to consult with the Advisory Committee. 


Accrington.—At a meeting of the T.C. last week, 
Alderman T. E. Higham said the Tramways and Electricity Com- 
mittee had resorted to the employment of female tram conductors 
because it could not get men who were not of military age to fill 
the positions, They were receiving exactly the same remuneration 
for the same work that the men had. 


Australia.— In his second reading speech on the Greater 
Melbourne Bill, before the Legislative Assembly, the Premier in- 
dicated that the Council would assume control of all tramways in 
the enlarged area. Undertakings controlled by municipal trusts 
would simply be taken over as going concerns; the lease of the 
Melbourne Tramway and Omnibus Co., which controls all the lines 
terminating in or running through the city, expires on July lst, 
1916, and the Council would be empowered to acquire by agree- 
ment, or compulsorily, the undertaking, so that the company would 
go out of business after that date. Power will be given to shorten 
the life of the Melbourne Tramways Trust, if desirable. 


Birtley. — Succestep Tramway Extension. — The 
Parish Council has decided to ask the Gateshead and District 
Tramways Co. to extend its tramways from Low Fell to Birtley, 


as large permanent engineering works are to be erected in the 
town. 


Hove.—RAILLESS Traction.—The T. C. has decided to 
dismantle the electrical overhead equipment which was installed in 
part of the main thoroughfare about a year ago as an experiment, 
to determine the system to be adopted in establishing the joint 
service of electric railless ‘buses to be put on the roads in Brighton 
and Hove. 
authorities of Hove will have to pay about £600 to the company 
which contracted to erect the plant, but this payment will be 
taken into account should circumstances in the future permit of a 
revival of the scheme. The two towns have mutually agreed to 
defer any farther progress with the undertaking until “ six months 
after the war.“ Daily Telegraph. 


L. & S. W. Railway Eleetrification.— According to the 
daily Press, the current is to be switched on to the Kingston loop 
line in a few days’ time. This line includes all the stations 
between Waterloo, Clapham Junction and Kingston rid Wimbledon, 
and back to the Junction vid Richmond and Barnes. Various 
other sections will be completed in quick suoceesion, to Twicken- 
ham, Shepperton, Hampton Court and Claygate, and, in all, 140 
single track miles will be electrified. The trains will consist of 
three-coach units, run singly or in duplicate, according to traffic 
requirements. 


Oldham. —WaR BON US.— The local Tramway Workers’ 


Union has again asked the Tramways Committee to consider an 
application for a war bonus for its members. A previous application 
was allowed to drop after the men's representatives had inter - 
viewed the general manager, and also in consequence of the 
manner in which the Corporation was treating employés who had 
gone on active service. The renewal of the demand is due to the 
fact that the General Labourers’ Union is making a demand for 
a war bonus on the Gas Committee; the Tramways Committee has 


(Navy Office). 


Iu thus removing the posts aud wires, the local 


TELEGRAPH and TELEPHONE NOTES. 


Chorley.—The Buildings Sub-Committee of the Chorley 
Board of Guardians has been authorised to prepare a scheme for 
the installation of intercommunication telephones to link up the 
various departments, and to consult an expert electrician. 


Eccles,—An outbreak of fire occurred last week at the 
Eccles Telephone Exchange in Monton Road, and the Corporation 
fire brigade was called out. The damage caused was only slight. 


Italy.—The police have seized at Milan, a wireless 
apparatus belonging to Signor Olivi, an engineer, and have lodged 
information against him and his three assistants. 


Japan.—It is reported from Tokio that on July 7th- 
wireless communication was successfully inaugurated between the 
new station at Funabashi, near Yokohama, and the Hawaiian 
Islands. Messages by wireless telegraphy between Japan and the 
United States will be regularly accepted in the near future. The 
distance between Funabashi and Honolulu is about 4,000 miles. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.—ADELAIDE.—September Ist. Condensers, 
testing sets, rheostate, Morse sounders, and Wheatstone trane- 
mitters, for the P.M.G. See Official Notices July 23rd. 

BRISBANE.— October 6th. Tinned-copper wire, porcelain pothead 
insulators, for the P.M.G. See Official Notices to-day. 

PERTH.—September 29th. Telephone switchboard parts, for the 
P.M.G. See Official Notices” July 30th. 

SyDNEY.—September 13th. Council. A. C. and D.C. electric 
motors. Specification (10s. 6d.) from E. L. Department, Town Hall.“ 

September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electric motors at Richmond 
pumping station.* Acting Secretary, 341, Pitt Street, Sydney. 

September 23rd. Condensers, galvanometers, relays, and 
sounders, also incandescent electric lamps, for the P. M. G. s Dept. 
See “‘ Official Notices August 13th. 

October 25th. Six electrically-operated wharf capstane, for the 
Sydney Harbour Trust.. Forms of tender from the Engineer-in- 
Chief, Harbour Trust Offices, Circular Quay.“ 

October 25th. For the Commonwealth Department of Defer oe 
Sapply, delivery and erection of power-station 
plant and equipment for the Commonwealth Naval Dockyard, 
Sydney. 

MELBOURNE. — September 8th. Transformers and relays for 
point indication for automatic signalling (Contract No. 28,918), 
and electric point and lock detectors (Contract No. 28,951), for a 
period ef five years, for the Victorian Railway Commissioners. 

September 29th. Fase blocks (complete and spare poroelain 
bases and fuse clips), for the Victorian Railway Commissioners. 
Particulars at the Contractors’ Room, Spencer Street. 

HAWTHOEN.—November 30th. Refuse destructor plant, for the 
Hawthorn-Malvern-Camberwell and Kew Destructor Trust. Speci- 
fication from the Trust Engineer 's Office, Town Hall. 


Aylesbury.— Electric light installation, Town Hall, for 
the U. D. C. Mr. W. A. Turnbull, electricity works (returnable 
depcsit of 108.) 


Bristol. August 231d. Corporation. One 6,000-Kw. 
three-phase steam turbo -alternator with condensing plant. See 
“ Official Notices July 23rd. 


London. — H.M. Orrice or Works. — August 20th. 
Enamelled electric conduit and fittings. See Official Notices” 
August 13th. 

L. C. C. August 23rd. Installation (74 wiring points, 93 lighting 


points) at Winchester Street Elementary School, Pentonville 


Road, N. See ‘‘ Official Notioes August 13th. 


New Zealand.—September Ist. Public Service Stores 


Tender Board. Supply and delivery of (1) 92 miles of air-space?, 


paper insulated, lead-covered telephone cable, and (2) 100 miles of 
insulated and braided wire, Controller of Stores, Post and Tele- 


graph Department, Wellington.“ 


Portsmouth.—Aagust 3 Ist. Corporation. Six months’ 
supply of stores, for the Tramway Committee. See Official 


Notices ” to-day. 


ti 


Rochdale.— Electricity Committee. Supply and delivery 
of statio transformers for a period of 12 months. Mr. C. C. 
- Atchison, electricity works, Dane Street. 


Shanghai.— September 24th. Municipal Council. One 
turbo-generator, 5,000 KW., and one or two of 10,000 Kw., complete 
with condensing plant, sc. See Oficial Notices to-day. 

South Africa.— JOHANN ESBCURG.— September 25th. For 
the T. C. Two turbo-alternator sets, condensing plant, switchgear, 


decided to leave the matter with the Special Committee that is 
dealing with the labourera’ application. 


Sheffield.— FEMALE Lasnour.—It was stated at the 
last meeting of the City Council that about 180 women conductors 
were now employed on the tramcars. It was not the general 
policy of the Tramway Committee to employ married women, but 
a number of wives of soldiers serving at the Front had been 
engaged 


ke. gpocification. &o., on deposit of 82 28., from Mr, J. H. Dobson, 


West Ham.— September 2nd. Three months supply 
of electrical fittings, for the B. of G. of the Weat Ham Union. 
Forms of tender from the Clerk, Union Road, Leytonstone, N. E. 


specifcations for the items marked * can be seen at the Board 


of Trade Commercial Intelligence Branch in London. 


— 


CLOSED. 
Government Contracts.— List of new contracts for 


July. 1915 :— 
War OFFICE. 

Asbestos.— Bell's United Asbestos Co., Ltd. p 
Cables and wire.—B.I. & Helsby. Cables, Ltd. ; Oallender’s Cable and 

‘on Co., Ltd. W. T. Glover & Co., Ltd. ; A. Green, Lid. : 
W. T. Henley’s Telegraph Works Co., Ltd. ; Hooper's Telegraph and 
India-Rubber Works, „; Live ol Electric Cable Co., 753 
Midland Electric Wire Co., Ltd.; Siemens Bros. 4 Co. LAd.; Ward 


and Golds 

Generating seta (parta). — Austin otor Co. (1910, Ltd. 

. Blectrio jampe.— Cryselco, Ltd.; General Electric Co., Ltd. ; Pope's Bleo. 
Lamp Co., Leid.: Yorkshire Incandescent Electric Lamp Co., Ltd. 


Co. : 
Brass and wire.—T. Bolton & Sons, Ltd.; C. Clifford & Sons, Ltd. ; 
: R. Johnson & Nephew, Ltd. 3 D. 0 0 td. 
ve services.— Electric light installation, St. Anthony: Drake and 
Electric > 


h . 
N Electrici Corporation, Ltd.; A. V. Gifkins & Co. 
: se & Oo., Lid. Blectrio light and powers 
Royal, Acton : Mann, Egerton & Co., Ltd. 
CO. AGENTS FOR THE COLONIES. 
Submarine cables.— Siemens Bros. & Co., Ltda. 
Inpia Orr I STORE DEPARTNENT. 
lane transmitters.—Marcon!’s Wireless. Tele 
Cells. Siemens Bros. & Co. 4 
e wire.—F. Smith & Co.: Shropshire Iron Co. 
Ineulator cups.— is lor, Tunniclift & Co. ; Bullers, Ltd. 
Wire, Callender’s able & Constraction Co. 
H.M. OFFICE OF WORES. 
Electrical work, Eastcote Alien Camp. Pinchins & Walton. 
Post OFFICE. . 
Telegraphic apparatus.—Creed, Bille & Co., Ltd.; Gell's re egrapb io 
Appliances Syndicate, Lid. 
Telepbonic apparatus. Automatic Telephone Manutacturing Co., Ltd.; 
bl td. ; Peel-Conner Telephone Works, L 
Telephone cable.—Johnson & Phillips, Ltd.; Siemens Bros. & Co., Lid. 
Telephone lamps. A. C Coss er, Ltd. 


ph Co. 


F. Emith & Gc. (incorporated in the London Electric Wire Co. 


and Smit hs, Ltd.). 
Alterations tteries, Central Telephone Exchange, London, B.0.—The 


to ba 
Chloride Electrical Storage Co., Lid. 


Hey wood The T. C. has accepted the tender of Messrs. 
Blakeley & Wild for a temporary superstructure building at the 
electricity works. 


Sunderland.—The T.C. has accepted the following 
tenders on behalf of the Electricity and Lighting Committee 


Babcock and Wiloox.—Links for chain-grate stoker. 
India-Rubber, Gutta-Percha & Te'egraph Works Co., Ltd.—Brush-holders 


tor. 
W. G. Farrow & Co.— Street box frames and covers. , 
k 1 bo es and covers, gun · metal clamping blocks, 
mild steel bolts and cubiole covers. 


B.1. & Heleby Cables, Ltd.—Cable racks and wood cleats. 


South Durbam Steel & Iron Go.—288 ft. mild- steel angle var. 


0 — nagaan n 


REVIEWS. 


—— 


Wiring of Finished Buildings. By TERRELL CROFT. London: 
Hin Publishing Co. Price 88. 4d. net. 
This book is American—written by an American principally 


for Americans. 
when viewed from the English standpoint, as will be men- 


desired. Every paragraph, table and illustration is num- 
bered, and references are given fully and accurately. The 
explanations, once the differences between American descrip- 
tions and ours have been appreciated, are clear and concise, 
and the illustrations are particularly good. Eve 
to have been made specially for the book, and there are none 
cf the irritating ‘reproductions of stock catalogue illustra- 
tions that are usually found in similar English books. Also, 
a space is occupied in valueless reprints of standard wiring 
rules. 

The result of all this ig that in well under 300 pages Mr. 
Croft has managed to compress what might well have formed 
the basis of two or three books. 

The first portion of the book—about the first six chapters, 
occupying some 100 pages—deals with the business of the 
supply authority in obtaining new customers, and the details 

given by Mr. Croft of American efforts in this direction woul 
surely make many of our publicity experts ashamed o their 
past records. He treats of all sides of the subject. For example, 


circulars, shop window displays, “soliciting ” (American for 
canvassing), and 80 forth—is iscussed 
results obtained in various towns are acheduled out in detail. 
Mr. Croft is evidently a believer (and he produces plenty, of 
evidence in support): in the value of an advertisement offering 
to install wiring on special terms for a limited period on some 


ance of the job; an r N 
account, as hereinbefore explained, and receives the payments 


authorities on this side to carry 


about the same amount of information as most 
on wiring work in houses, if allowance 18 made for the mass 
of unnecessary de i 


of information use ul to wiremen here, b othe 
hand, much attention is given, to such systems as wiring un 


book for wiremen which many ©. 
bute to their men if it were available In @ cheap form. e 
hints on making special tools for certain work, on fishing for 


nised. 


of this apparatus js necessary an 


system of free wiring or of ‘gradual payment. He is, how- 
ever, emphatic that it is best to carry out the work through 


a contractor. To quote one para raph only 


It a pears to be the gener opinion among those best 
informed that the most effective system of handling finished- 


building wiring 1s (1) for the central station to agree, with the 


local contractors , association or with a group of contractors, 


n 2 standardised price schedule (see par. 75) for wiring: 
(2) the central station solicits the wiring business on the basis 
assuming all solicitation and 


advertising expense, (3) the central station apportions equit- 


o business thus obtained amon i 
whom it 18 cooperi aai (4) the central station pays the con- 
tractor the stan pe 


for it on the instalment plan, if the consumer 80 desires. 
Experience has shown that business can be obtained at prices 
that are sufficiently high as to allow à fair profit for the 
contractor. 
The same general view ig repeated in many other places, 
and the policy of various supply authorities is quoted time 
after time to the same effect. This is decidedly interesting 
in comparison with the efforts of the municipal 


In this section, also, the question of cost is discussed very 


fully, and various systems of charging for free wiring installa- 


es are difficult to 
it would appear that 
the American wireman gets about twice the rate per hour 
paid the English wireman, but he also appears, to get 


The next chapter, of between 40 and 50 pages, contains 
nglish books 


usually repeated in guch books which 


flexible metallic conduit and ‘‘ knob and tube wiring (or, 
wiring on porcelain insulators); 
j Wiring on insula- 


tors between floors in wood-frame buildings appears to be a 
regular practice in America, but there are evidently carefully 
considered regulations (the National Code) that are enfo 

strictly by the Board of Underwriters. One cannot 
mental comparison with the system in force here which allows 
ridiculously bad work to g0 into 


elp a 


house after house due to 


the entire absence of any supervision of cheap wiring work. 
The only jobs supervised here appear to be those where super- 


vision is least likely to be required. , 
The remaning chapters of the book are mainly concerned 


with the actual carrying out of the wiring work, and might, 


Indeed, a reprint of cer- 
tain sections of these chapters would form & most valuable 
firms would be glad to distri- 


again, easily form a separate 


eed to be made. 


n 
of the subject also is treated very exhaustively as, in addition 


to tools, etc., already referred to, the 
general layout of typical installations 18 discussed, including 
ndabout routes to avoid 
damage OF to get the advantages of an easier run for the 
wires. 
Altogether, the book is full of valuable matter, and would 


be found of great interest, 1N whole or in part, to very many 


sections of the electrical industry, though principally, © 
course, it appeals to central station men, to contractors, and 
to wiremen of all grades. 


ee 


Constant Voltage Transmission. By H. B. DwIGHT. London : 
Chapman Hall, Ltd. Price 58. Gd. net. | 

The disadvantages of a varying power factor in connection 
with long-distance transmission lines are fairly generally recog- 
e objectionable features are. of course, considerable 
voltage variation at the receiving end of the line, and also 
the limitation of the amount of the energy current by the 


idle or so-called wattless current. 


The purpose of the book under review is to urge that more 
aynchronous motors be installed in alternating- current SS- 
tems und that dependence be placed on them to secure the 


desirable result of controlling the line voltage at the opposite 
end to thut of usual practice. he effect 0 synchronous CON- 
densers is 80 marked that in many cases they can be run idle 


and yet save several times their cost. 


machines must be continually changed. and by thus varying 
the power factor the voltage drop in the transmission line is 


held at a constant value. 


— 1 


— 
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The first chapter is merely introductory to the subject, and 
the ‘second’ one deals broadly with alternating-current trans- 
mission. We are pleased to see that the limiting of the trans- 
mitting voltage by the extraordinarily rapid increase in cost 
of the terminal apparatus is“ pointed out. A 

In Chapter MI the synchronous motor is briefly described, 
while power factor control is treated in the succeeding chapter. 
Both are very short, but quite clear. 

The history af this method of voltage control and its disad- 
vantages as Well as its advantages are set forth in succeeding 
chapters, which call for no remark except that they appear to 
be quite fair. ; ah A . 

In Chapter XII we have what,.in fhe opinion of the 
reviewer, is the most valuable part of the book—working 
methods of calculation, These are a combination of the use 
of imaginaries with graphics, and are practical and. accurate. 
For engineering ‘calculations, the results to be calculated 
should be selected because they are of the greatest commer- 
cial value, and not because they are the most easy to obtain. 
Numerical illustrations of the methods are given. l 

At the end, of the book there is a collection of formule 
for transmission lines and ‘an appendix giving the reactance 
of stranded conductors. a fae 7 
, The impression left on the reviewer. after careful, perusal, 
is that there is nothing very new. about the book as a whole, 
but that it is an impartial and thoughtful attempt to show 
the benefits of this method of voltage control. The price 
app 8 8 rather high for a small-sized book of 115 pages 
only. H. G. 2... 0 | 
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The Year-book of Wireless Telegraphy dnd Telephony, 1915. 
London: Wireless Press, Ltd. rice 3s. 6d. net. 


At this time, when wireless telegraphy is perforce in such 
eclipse so far as the private investigator is concerned, it gives 
us special pleasure to welcome the third edition of ‘this 
monumental work as being something of live interest to be 
perused and criticised. The thickness of the volume has been 
quite considerably reduced, but. not by reducing the matter 
presented, for, actually, 40 pages have been added to last 
year's total, and by careful editing the subjects dealt with 
have been increased, and the information already given 
revised and amplified. At the same time, it will be noticed 
that the price of the year-book has been slightly increased, 
at which no one can cavil. i 

All the regular features, on which we have now come to 
rely in this publication, are retained and brought up-to-date. 
The record of development in wireless telegraphy during 1914, 
which began with: suffieient promise, naturally stops abruptly 
with the outbreak of war: It is, indeed, to be hoped that the 
many important developments thus dramatically interrupted 
may. soon be continued. Wireless telegraphy laws and 
regulations, the international radiotelegraphic convention, and 
the section on safety of life at sea remain practically as in the 
last edition, and are sections of proven utility to all practical 
workers. So, too, ure the laws and regulations of all coun- 
tries, which occupy over 200 pages in their expression, and 
include: the fateful orders which paralysed private wireless 
work last August. j . $ 

The invaluable tables of land and ship stations occupy about 
thirty pages more than in last year’s edition, and they have 
evidently been revised and amplified as fully as possible under 
the old headings (name, geographical position, call signal. 
range, company or ship, wave length, nature and hours of 
service and tariffs). e would again suggest, however, that 
it is wholly desirable to include, wherever possible, a note 
of the. system employed and the sending power. used. 

Articles by specialists on various topics form a valuable 
feature of this as of previous issues, and of particular topical, 

“well as broader, interest are the papers on Wireless and 

ar at Sea, by A. Hurd; and on the Influence of Wire- 
less Telegraphy on Modern Strategy,’ by Col. F. N. Maude. 
In the former article, Mr. Hurd lays emphasis on the great 
changes wrought by improved systems of communicating 
intelligence and by steam power on naval warfare; he sketches 
the extraordinary development of wireless, but of the extent 
to which wireless telegraphv is actually used in modern naval 
warfare, and concerning its grave defect in disclosing the 
presence of ships to enemies in the neighbourhood, he says 
nothing. On the one point he could. naturally, say nothing 


even were he acquainted with the facts; but in the other 


matter. we fear Mr. Hurd has ‘let himself go” on the 
romantic possibilities of wireless without pointing out that 
its use was undoubtedly responsible for certain disasters in 
the Russo-Japanese war, and for many vessels falling victims 
to the Emden in the present campaign. We believe that tune 
will show wireless telegraphy to have been used very cautiously 
hy the winning side in this war. The fact that signalling is 
proceeding cannot be concealed. the direction of the signals 
can be located, at least, approximately. and codes are of very 
dubious value. In a peculiarly fascinating article on the 
effect of wireless on land strategy, Col. Maude justifies the 
surprising statement that it has no appreciable effect what- 
ever! ö 

A report is included of Prof. Fleming’s address to the Wire- 
less Society of London on the function of the earth in radio- 
telegraphy. This cannot be termed a popular“ exposition, 
and we are glad to note that the policy bas been adopted of 
including some quite popular and some quite technical 
articles. It is disastrous to attempt to make every article 


appeal to layman and expert alike. Mr. H. J. Round writes 
on the Tyk system of wireless telephony, which was giving 
such promising results at the moment its development was 
interrupted by the war; and Dr. Eccles says about all that 
can be said concerning international wireless research in 1914. 
Articles of more popular interest are included on long-distance 
wireless services and wireless newspapers at sea, and a series 
of consecutive interest is formed by Mr. A. H. Morse an ‘‘Some 
Applications of Wireless Telegraphy ” ; Mr. R. C. K. Lempfert 
on Application of Wireless Telegraphy to - Meteorology ’’; 
and Mr. A. R. Hinks on Wireless Telegraphy in Survey.“ 
Small additions have been made to the section on inter- 
national time and weather signals, and the collection of 
formuls and equations, glossary, dictionary, tables and data, 
list of patents and companies, biographical notices, and other 
miscellaneous information have been retained and brought 
up-to-date where necessary. By the care with which it is 
revised, by the wholesale substitution of fresh current 
material, and by its excellence throughout, this year-book is 
justly entitled to the high esteem in which it is now held by 
all associated with, or interested in, wireless telegraphy. 


A School Electricity. By C. J. L. Wacstarr, M.A. Cam- 
bridge University Press. Price 5s. net. 


It is very seldom that a School Electricity is sufficiently 
interesting to make it a pleasure to read it. Most school text- 
books are boring rather than interesting, and the writer who 
sets out to make such a book interesting by dint of joking 
and telling funny stories generally writes as boring a book 
as any of the rest. Mr. Wagstaff has, however, given us 
something in the nature of an oasis in the desert; he has 
written an interesting school text-book on electricity. 

The author's success in this direction may be very largely 
attributed to the simplicity and clearness of his English 
diction. It is no exaggeration to say that the book is a good 
electricity book because it is written in good English. The 
same things have been said dozens of times before in the 
usual dry-as-dust text-book style; Mr. Wagstaff has taken 
these commonplace facts of electricity and magnetisin and, by 
careful arrangement and choice of words, has endowed them 
with a freshness and attractiveness that cannot fail to appeal 
to every schoolboy who uses his book. 

The book is based on a course of lessons given at Oundle 
School. These lessons were essentially practical and the 
experiments described were actually done, some in the labora- 
tory by the boys, some in the class-room. The author 
believes very strongly in the early use of instruments (e. ., 
ammeters and voltmeters) which give direct readings, in 
addition to those which only compare, and by a preliminary 
treatment of work and horse-power in the mechanics lessons 
he considers that it ought ie We possible to talk about volts 
and watts quite early in the study of electricity. As a matter 
of fact, a boy would need very little preliminary teaching in 
mechanics to enable him ‘to obtain a perfectly clear under- 
standing of electrical pressure and energy from the chapter in 
this book on The Volt.“ a chapter which is a unique ex- 
ample of the author's mastery over his subject and equal 
mastery over his phrases. 

The order of treatment is much the same as in other 
elementary text-books. An introductory chapter on mag- 
netism, followed by chapters on the ampere, the volt, and 
Ohm's law; then detailed treatment of resistance. primary cells 
and galvanometers. There is a short, but extremely good, 
chapter on temperature effects, and then the author passes 
on to consider the magnetic and electromagnetic effects leading 
up to the study of the dynamo and motor. Five chapters are 
then devoted to a fuller and quantitative treatment of magnet- 
ism. and the last five chapters to a similar treatment of 
electrostatics. The mathematical theorems of electrostatics ate 
dealt with in two chapters—“ Lines of Force and Mathe- 
matics of Electrostatics — both of which are so extremely 
well written that few students will find any difficulty in’ 
mastering even this most difficult portion of the subject. 

Each chapter is followed by a set of examples to which 
answers are given, and there is a set of miscellaneous examples 
at the end of the book, together with a number of photo- 
graphs of filings diagrams. ‘The book is splendidly printed 
and servicenbly bound, and is the best school electricity that 
we know 0f.— P. H. S. K. 


* 


Engineers Wanted.— Professional men who have prac- 
tical experience in the engineering trades, and are anxious to place 
their services at the disposal of the Government, are invited by 
the Board of Trade to consider the possibility of undertaking 
manual work in connection with the production of munitions of 
war. The great need of the moment, the Board says, is for skilled 
mechanics (turners, fitters, millwrights, &c.). Men whose training 
has included engineering workshop experience can now do valuable 
service by offering to do manual work at the ueual rates of pay- 
ment for such work. They will not displace any skilled workman ; 
they will simply increase the army of those who by work at home 
help the armies abroad. 

Professional men who wish to offer their services to this end 
should send full particulars of their qualifications to the Engi- 
neers’ War Service Register,“ Queen Anne's Chambers, West. 
minster, 8.W, je 


* 


Jol. 77. No. 1,969, Audosr 20, 


HINTS TO APPLICANTS FOR SITUATIONS. 
. — — z 
By ERNEST 0. McKINNON, AM. I. EE. 


—— 


jon to insert advertixe- 


b ad 
ments for assistants in the ELECTRICAL REVIEW and other 
astonished at the 


is by no means an overestimate to 50 
are drawn up 80 poorly 
waste of time and money. 

to some extent, at 


fault in their wording go in cases 
competing 


where one finds applicants 
for the same vacancy with others asking £250 per annum. 


But this does irrelevant, 


that over 
that they 
It may 


advertised the writer during the 
variably observed an application from one 


is weird, and who has another peculiarity, 


decreasing. 
One of his last applications may very well be taken as a 
model of how not to do it. 
The advertisement stipulated that candidates should 
u gtate age, experience and salary required.” Here was his 
reply: ö 
Dear Sir, — In 
ment, I beg bo o 
ustomed 


his age 


REVIEW advertise- 
Having 
Plant experiences, 
experiences thereof. Trusting in 
My age is thirty-two ; abstainer. 
1 remain. 
Yours respectfully. 


of unnecessary and foolish padding; th® 
taken from au application rescued from 


ns, : 
stallation works, eto. 


approval at a fair wage. 


As an example 


following has been 

the waste paper pasket for the purpose of this note: 

I would prefer you to make an offer añ to remuneration when 
you take up my references. In conclusion, I trust you not 
consign my ap tion to the waste-paper basket, but give me è 
fair chance. | l E 


Mach may have been written already on the subject, but 
the waste with its accompanying disappoin ame no still con- 
at t 


the writer traste th e following notes will 


be helpful to numbers of the younger and less experien 
ats of various classifications appearing eac 
week in the ELECTRICAL REVIEW „Wanted columns. 


THE APPLICATION. 


Remember that your application may be one of 
It is almost certain that the employer will not even 
read a long rambling application closely written 
but will give first consideration 
concise. 


Use paper quarto or foolscap si e- avoid note paper, or 


paper ruled for cash. 
Use ink—never write in black lead. 
Although type-written applications receive more attention 
than badly-written ones, for certain positions where the 
. may be required to write daily reports, 

the eraplofer will take handwriting into consideration. - 

iti undoubtedly a good index of character 
reveal, on the one 


self-confidence, 


physical strength, 
education, neatness, 
. weakness, hesitancy, 
indecision, lack of training, irregular habits, 


only. 

a wide max in ou the left hand side. 
paragraphs. 
and letter headings. 


cation be enclosed in a cheap 
endo 


Application of 
For position a8 


cc 


BO No. 57 „% gore 


hand, independence, 


The first page should commence in letter form thus: 
Gentlemen. > ; 

Replying to yout advertisement RRR 
in the current number of the ELTOTRICAIL REVIEW, Ref. No. 
I beg to tender my application as per particulars below. 

Y urs respect ully, 
(Signed) - Ordinary signature. 
Then should follow in schedule form these essential 


f acts: — 
1. Name in full. 

2. Address in full. 
3. Age. @ 
4, Single or married. 


5. ed give details of family, but don't describe your 


children as encumbrances. 
6 Wages or salary required. j 
7, Education summarised Elementary. Name of Schoo). Period. 
(for full details refer Secondary ` do. 40. do. 
to page 2) echnical — do. College. do. 
For salaried men only. University do. Period. Degrees taken. 


8. Experience summarised Give on this page list of 


(for full details refer employers. 
to page 2 (and 3). J. . (apprenticeship) 
„ present employer?) 
9. Mention if copy testimonials are attached, and it others can 
be obtained. | 
10. If free or engaged. : 
11. If engaged, what notice is required to present employers. 
This may be followed by these optional facts 
It member of I. E. E 


degree of proficiency. | | 
last employers, and reaspne for 


of alide rule. 


Languages, and 
Length of service with present or 
leaving. 
For Prauchtemen— Knowledge of metric system: use 
For Janiors— 1f attending night olasses. 
Superfluous matter should guch as request 
for further particulars of job before applying, and statements 
re time-keeping, being strong, W 
2 should be headed. Application of 


Page 
aud should be 3 chronological record of 


education and. experience, the inclusive period on the 
left-hand side, followed by the name of the school, college, 


taken, and give a 


successes, degrees 
upon, and experi- 


very brief 
ence gained ab. the different works an offi 


of a schedule is often a pitfall to the 
rd of the 


hea Irishman 
who stated in reply to item in a schedule “ State age 
of parents, if living. Father, 106. Mother. 102.” A 
friend with him pointed out that his parents were dead. 
“« Yes,” replied the Irishman, “ but that would be their age, 
if living! 
Just in the same way a little 
- the above schedule is drawn UP to COV 
not essential for, a wireman 
education, not beca 
have a highly technical training, but 


would be the main ground for his selection. 
» ig obviously & diffi- 


but the omission of a 
rejection of the 


monial. 
The filling up 
gimple-mind 


that 
t is 
18 


figure is liable 
application 
There is 
if details were known, 
ou may be asking less 
A safe course would be to quote the 
or salary at which you would be willing 
tion if engaged, relying on your energy, ability 
to secure subsequent increases. , 
In reply to & recent advertisement, one candidate stipu- 
lated for the strange figure of £91 per annum. 
id state a weekly wage if they expect tc 


Applicants shoul 
by the week, or a yearly salary for monthly o 


be engaged 
quarterly engagements. 
Some people ma) query 
family among the essentials, 
he in the 1 Optional „ ection 


the minimum for which you might take the job 
and there is the awful feeling that 
than the employer is prepar i 
« commencing wage 
to take the posi- 
and industry 


the insertion of “ Details 0 
and suggest that this shoul: 
but if the information ` 
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not given in the application, it is sure to be asked for at 
the interview. The employer will prefer a man without 
family ties for certain posts, but will regard family ties as a 
likely reason for a man settling down into certain other 
positions. 

THE INTERVIEW. 


If in due course you are lucky enough to be invited to 
attend at an appointed place at a fixed hour, a few sugget- 
tions may help applicants. 

Bring with you all certificates and original testimonials. 

Be punctual. 

Be clean and tidy. 

Be polite. 

Don’t be nervous or incoherent. 

Don’t be familiar. 

Don't be garrulous (talkative). 

Don’t be disrespectful re your past employers. 

Attend to Nature's requirements just before the interview. 

Little details may attract the notice of the employer to 
your disadvantage. It is, therefore, wise to keep the 
appointment with an absence of stubble on cheek or chin, 
and be. provided with clean collar and handkerchief, and 
possessing clean finger nails and clean teeth. 

If a chronic smoker of cigarettes endeavour to remove the 
stains from your fingers. 

[f you have a meal just before the appointment avoid 
onions, kippers or other dishes with a lingering reminiscence. 

Don’t brace up your courage with stimulants ; a belch of 
beer or a whiff of whisky may hash your chance. __ 

Don't come in chewing a cachon, to sweeten your breath; 
it creates suspicion. 

Avoid perfames, a waxed moustache and a display of 
jewelry. 

Don’t carry a cane, and %% take your hat off. 

This last point is a rock on which many applicants founder. 

Familiarity is almost certain to be resented. 

Talkativeness will be regarded unfavourably, especially if 
this takes the form of confidences regarding your grievances, 
or the shortcomings of your last employers. f 
. Try to avoid fidgetiness, which includes feet-shuffling, 
playing with your hat, dropping pencils, &c. 

Raise your voice to a tone which you can perceive is effec- 
tive, and talk clearly. If the questions put to you have to 
be repeated, time is wasted—another man is probably wait- 
ing outside—you are therefore losing ground. 

Don’t let your gaze wander round the room. 

Look your future employer in the face while he addresscs 
you, and during your replies. 

In anticipation that your railway fare and reasonab'e 
expenses incurred by the visit will be refunded to you, come 
prepared with a slip detailing the items. 


qa ED 


NOTES. 


Magnetisation by Rotation.— In a letter to Science, 
Prof.8. J. Barnett, of the Ohio State University, says that about six 
years ago he published in that joarnal a notein which it was shown 
that on the modern theory of magnetism any magnetio substance 
should become magnetised by a sort of molecular gyroscopic 
process on being set into rotation. Rotation should produce in 
any substance an intrinsic magnetic intensity parallel to the axis 
of rotation, proportional to the angular velocity, and (like the 
magnetisation of the earth) directed oppositely to the magnetic 
intensity which would be produced by an electric current circu- 
lating around the substance in the direction of rotation. If the 
rotating body were magnetic, magnetisation, proportional to the 
eae should result; otherwise not (except to a very minute 
extent). 

Preliminary experiments mentioned in the note referred to 
appeared, though doubtfully, to show the effect in question in the 
case of a large iron rod rotated at a speed of about 90 revolutions 
per second. 

Recently he has made, with Mrs. Barnett's assistance, experi- 
ments which have yielded definite and conclusive resulta. Ia the 
final experiments two nearly similar rods of steel shafting were 
mounted with their axes horizontal and perpendicular to the mag- 
netic meridian, and two similar coils of insulated wire were 
mounted about their centres, These coils were connected in series 
with one another and with a Grassot fluxmeter, and were oppositely 
wound so that any variations in the intensity of the earth's field 
produced no effect on the fluxmeter, One of the rods remained 
at rest; while the other, mouated in a region in which the earth's 
magaetic intensity was compenzated by an electric current flowing 


in a very large coil, was alternately rotated by an air motor and 
brought to rest, the change of flux for different speeds and 
different directions of rotation being determined by the fluxmeter. 
The fluxmeter was compensated for extraneous electromotive 
forces, and was read by mirror and scale to 0'1 mm. at the scale 
distance 8 metres. After all suspected sources of systematic error 
were eliminated, an effect was left corresponding precisely with 
that predicted by the above theory and inexplicable on any other 
theory hitherto proposed. The intrinsic magnetic intensity of 
rotation per unit speed, and the change of flux-density at the 
centre of the iron rod per unit speed, were found to be 3'1 x 10 
gauesr/R.P.8. and 19 x 10 5 maxwelle/cm.* per B.P.8., respectively. 

It is not, of course, possible to obtain iron rods entirely free 
from magnetisation, and observations were always made on 
changes of residual flux. Together with the change of flux pro- 
portionable to the angular velocity, the effect being looked for, 
another change, proportional to the square of the angular velocity, 
was found and traced to the radial expansion of the rod produced 
by rotation. 

The intensity of magnetisation per unit speed produced at the 
centre of the iron rod was about 1'5 x 10 ( C.G.S. unit per R. P. s. 
If the rod had been rotated at the speed of the earth, viz., 1/86,400 
R.P.S., ita intensity of magnetisation would have been about 
2 x 10 that of the earth, and still less if the shape had been 
spherical. This, however, does not prove that even a very large 
part of the earth’s magnetisation may not be due to the effect in 
question, as we are entirely ignorant of the magnetic properties of 
all substances under the conditions prevailing within almost the 
whole of the earth. Schuster has pointed out that an effect of 
this kind may explain both the mean megnetisation of the earth 
and the secular variation as well. It seems more likely, however, 
that a large part of terrestrial and solar magnetisation is due to 
other causes, such as the outward radial displacement of electrons 
by centrifugal and thermionic action. 


Western Electric Co's Disaster.— The catastrophe 
which occurred on July 24th in Chicago, when the steamer 
Eastland capsized in the Chicago River with many thousand 
excursionists, resulted in a known death roll of, Western Electric 
employés of 446, with 289 employés still missing. The Western 
Electric Co. made provision for the relief of the stricken families. 
On January Ist, 1913, a 10-million-dollar fund set aside by the 
American Telephone and Telegraph Co. for pensions, sick benefits 
and life insurance for the 175,000 employés of the Bell system 
became available. Under the plan inaugurated, the beneficiaries 
of all employés of more than 10 years’ standing who die by siok- 
ness or accident occurring outside the employment of the Western 
Electric Co. will receive an amount equal to one year's pay, and 
beneficiaries of those between five and 10 years’ standing will 
receive one-half of one year's pay, the maximum payment 
being $2,000. It is also provided that beneficiaries of all employés 
killed in performance of work for the company are entitled to 
three years’ wages, the total amount not to exceed $5,000. In 
addition to the fund that is thus made available, Mr. H. B. Thayer, 
president of ths Western Eleotric Co., announced a further oon- 
tribution of $100,000 toward the relief fund. While no figures 
have been compiled regarding the amount of insurance benefits 
which will be paid out of the company's fund, a conservative 
estimate places it at $200,000.—Llectrical World, 


Electrical Trades Wages Arbitration.—The award of 
the Arbitrator, Sir David Harrel, in connection with the reoent 
arbitration proceedings bstween the Electrical Trades Union and 
the London Electrical Masters“ Association, was issued on Fridey 
last week. It authorises an increase of id. per hour, which, 
together with the advance of Id. per hour which was made last 
year, makes a total increare of 1łd. per hour for electrical wiremen 
and fitters in the London district in about 15 months. The award 
reads as follows :— 

On March 9th, 1915, application was made by the London 
District Secretary of the Electrical Trades Union to the London 
Electrical Masters’ Association for an advance of wages from 
103d. to ls. per hour, and a reduction of the working hours to 48 
per week. 

The Employers’ Association intimated that they were unable to 
accede to this request, and these matters were therefore considered 
at a meeting of the Joint Committee of representatives of the 
parties on April 30th and at a general meeting of the Eleotrical 
Masters’ Association on May 10th, but no agreement was arrived 
at on these questions. 

On June 10th application was made to the Chief Industrial Com- 
missioner by the secretary of the men's Union for the appointment 
of an Arbitrator to decide upon the application for an advance of 
wages from 103d. to Is. per hour for electrical wiremen and fitters 
with pre rata advances to electricians’ labourers and assistants, 
it being subsequently explained that the question of the reduction 
of hours was unreservedly withdrawn. 

After some negotiations, the Employers’ Association concurred 
in the reference of the matter to arbitration, and the Chief 
Industrial Commissioner having appointed me, David Harrel, to act 
as arbitrator in the matter, I heard representatives of the parties 
on August 5th. 

After giving carefal consideration to the etatements and argu- 
ments made before me, I hereby award that the existing rate 
shall be raised from 104d. to 114d. per hour, with pro rata advances 
to electricians’ labourers and assistants, such advanced rate to 
come into operation as from the beginning of the firet pey day 
following the date hereof, and the advance now awarded to be 
regarded as war wages and recognised as due to, and dependent on, 
the existence of the abnormal conditions now prevailing in oon - 
sequence of the war, 


Onnen 
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Through Business Eyes.—The ill-effects that may 
attend a sudden cutting down of expenditure on advertisements 
were discussed last week-by Mr. H. E. Morgan, of Messrs, W. H. 
Smith & Sons. To a London news agency representative he 
declared that expenditure on advertising in these changing and 
critical times was a matter requiring the greatest consideration. 
It was as reckless to apply the brake suddenly as it was to spend 
unwisely. It was necessary to adjust expenditure to the conditions 
which might prevail at any given time. aa 

While this was sound business, the complete stoppage of adver- 
tising was utterly unsound. Goodwill was an asset, and was only to 
be kept alive if it was fertilised, and the loss incurred by stopping 
most kinds of advertising would be greater than the loss, if any, 
incurred by continuing. 

„The manufacture and sale of articles in those huge quantities 
which make for the most economical production,” he asserted, "is 
only possible in the present day with advertising. Advertising 
is the cheapest form of distribution. The specially made non- 
advertised article is really a luxury and is losing ground. Adver- 
tising is a national economy, replacing as it does the human 
salesman. When distribution can be achieved by the use of the 
1 word, the human salesman can be released for national 

uties. l 


Volunteer Notes, — ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CORP8S.— Company Orders,—By Lieut.-Col. C. B. 
Olay, V.D., Commandant, for week ending August 28th, 1915. 

Monday, Wednesday and Friday.—Drills, 6.30 and 7.30 p.m. 

Application for Enrolment.—All applications for enrolment should 
be sent to the Commandant, Marooni House, Strand, from whom 
all particulars can be obtained. 

E. G. FLEMING, 


Company Commander and Acting Adjutant, 


~ Qood work is being done by the various sections of the Corps, 
both in drill and in the special technical work under the staff of the 
London Electrical Engineers (T. F.), for which this Corps has been 
organised. Arrangements for the use of a miniature rifle range, 
with rifles and instructor, are being completed, so that members 
will be able tə tek; rifle practice at any hour of the day most 
convenient to themselves. 

Recruits will be welcome from all those who are willing to fit 
themselves by training for military engineering work; it is not 
necessary that they should be members of one of the Engineering 
Iastitutions, although the Corps has been organised primarily 
among the membership of the Institutions, and applications from 
men with an engineering bent, even if in other occupations, will be 
entertained. Applications should be addressed to Lieut.-OCol. C. B. 
Olay, Marconi House, Strand. 

3ap BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, August 19th, 1915 :— 

Week-end Parades.—Saturday.—The Battalion will parade as 
strong as possible at Cumberland Gate, Regent's Park, at 2.30 p. m., 
and by march route to Wembley, rid Gladstone Park. 
Racksacks will be carried. Members can use their own discretion 
as to what they carry in the rucksacks, but the total weight of 
these articles should not be less than 20 lb. 

Sunday, 7 a.m., Réveillé ; 10 a.m., Church Parade; 10.20 a. m., 
Parade under Company Commanders; 2.15 p.m, Battalion Parade. 

Musketry.—Bisley Targets.— Sunday, 22nd inst. Men who have 
sent in their names will report themselves to Sergt. Cotter at the 
Barrier of No. 9 Platform, Waterloo Station, at 10.45 am. Dress: 
Uniform with Rifle and Sidearms, Men are recommended to take 
their lanch with them. 

There will be no shooting at Bisley on Saturday, 21st inst. 

Acton Range.—Saturday, the 2lst inst., at 2.30 p.m. Shooting 
for all Companies. Names to be in by Friday evening. Tuesday 
next, the 24th inst., at 2.30 p.m, Shooting for all Companies. 
5 be no shooting at Acton on Thursdays, until further 
no 

A. G. JOINER, Captain and Adjutant. 


Lead. — Reports on the lead market from Messrs. James 

Forster & Co. show a slight decline in price on the first week, 
arrivals being heavy. Messrs. G. Cawson advice that American 
quotations were still above London parity. On the second week 
there was a considerable fall, the price opening at £23 5s., and 
being as low as £20 5s. on August 12th. It recovered 10a. by the 
end of the week. This fall was due to supplies coming in freely, 
and promoted a good business. The American market is lower, 
bat still 308. to £2 above London parity. Supplies from Mexico 
are not looked for at present, the situation being still too unsettled. 
Improvement in price is anticipated after the heavy selling both 
by speculators and importers, 


Messrs. Robert Hammond & Son.—In a circular 
letter announcing the death of their senior partner, Mr. Robert 
Hammond, Mesers. Robert Hammond & Son state that it is the 
intention of the firm to carry on the practice under the old name 
and at the same address (64, Victoria Street, Westminster). Pend- 
ing the return to civil life of the junior partner, Captain R. W. 
Hammond, now on active service, Messrs. Preece, Cardew, Snell 
and Rider have kindly undertaken to execute, on behalf of the 
firm, all work now in hand, and any future work which niay be 
entrusted to the firm. - 


Appointments Vacant.— Handy man, for overhead 
trolley line, &o., for Dover Corporation Tramways; pupil for 
Barnsley Corporation Electricity Works. Particulars are given in 
our advertisement pages, ` 


Fatality.—In connection with the death from electric 
shock of a Halifax tramway car cleaner, Archibald Hemingway, 
to which reference was made last week, the evidence given at the 
inquest ehowed that Hemingway was at work on the top of a car, 
and when found was in a state of collapse, with one hand fast 
between the trolley standard and the spring bolt, and the other 
clutching the outer rail of the car. The man was released and 
artificial respiration tried without success. 

Mr. Galloway, tramway engineer, agreed that the conditions 
indicated a defect in the car, and suggested that when out during 
the previous night the trolley head had been struck by lightning 
during a thunderstorm, with the result that the earth-wire and 
insulation of the standard were destroyed; under such conditions 
Hemingway would receive a 500-volt shock when touching the 
standard and hand-rail at the same time. No such accident had 
previously ocourred at Halifax, and he agreed that the defect 
would have been detected if the car had been previously examined, 
which was scarcely practicable. As a precaution, it would be 
possible to remove the trolley head from the wire and work with 
the shed lights when cleaning on an open top deck, but the car 
lights were essential for inside car work. After a lengthy inquiry, 
the jury returned a verdict of ‘' Accidental death.” 


Royal Society of Arts.— Mr. R. Le Neve Foster 
has presented the Society with a donation of £140 for the 
purpose of founding a prize in commemoration of his father, 
Mr. Peter Le Neve Foster, who was secretary of the Society 
from 1853 to 1879, and the Council has determined to offer 
the prize for a paper on Zino, its Production and Industrial 
Applications.” The prize will consist of a sum of £10 and 
the Society's silver medal. Intending competitors should send 
in their papers not later than December 3lst, 1915, to the 
Secretary of the Royal Society of Arta, Adelphi, London, W. C., 
from whom particulars can be obtained. 


Copper.—Stocks in friendly countries continue to in- 
crease slowly. Messrs. H. R. Merton & Co.'s statistical report for 
the fortnight ending August 14th, 1915, shows English stocks 
24,389 tons, against 23,959 tons for the end of July, and compared 
with 16,778 on July 15th, 1914. French stocks are 5,554 tons, and 
the total Earopean visible supply is 41,716. This, however, includes 
3,973 tons, a pre-war figure, allotted to Hamburg and Bremen. 

Detailed supplies show arrivals from North America, low ; Spain 
and Portugal, high; other countries, equal to pre-war average; 
shipments from Chile just below pre-war average ; and Australian 
shipments for the fortnight 1,00u tons, against pre-war average 
1,655 tons. Total deliveries, if not exceeded in the coming fort- 
night, will be about equal to those of February, 1916, 7.e,, a good 
deal higher than for August, 1914. 

The total deliveries for the year completed July 3lat, 1915, 
amounted to 384,749 tons, against 570,969 tons for the preceding 
year. As the figures in most cases refer to European arrivals, it does 
not necessarily follow that the decrease is all in friendly countriee. 


Inquiries.—Makers of Edison, Goliath, and other screw- 


type lampholders are urgently inquired for. Large orders are to be 
placed. A machine to compress the graphite and manganese 
cylinders on the carbons of dry cells is inquired for. 


> 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials —Mas. W. Barry Apaus 
has resigned his position with the Barcelona Traction, Light and 
Power Co., and has joined the staff of the Rio Tinto Co., Ltd. 
His address in future will be c/o Rio Tinto Co., Huelva, Spain. 

Mr. F. H. Lowe, shift engineer at the King's Lynn Corporation 
electricity worka, has joined the Forces. 

At Holy Trinity Church, Exmouth, on August 8th, the marriage 
took place of MB. W. J. OXENHAM, engineer and manager to the 
Launceston and District Electric Supply Co., Ltd., and Miss A. E. 
Ferris, daughter of the late Mr. E. G. Ferris, of The Strand, 
Exmouth. 

The Greenock Corporation Electricity Committee has recom- 
mended an increaee of £100 in the salary of the engineer, Mr. Frank 
H. Whysall. Mr. Whysall was appointed a year ago, and his first 
financial report shows a surplus of about £10,000. 

Mr, A. E. WILSON, deputy city electrical engineer, Bristol, 
having been selected by the War Office for the appointment of 
Electrical Engineer to the Chief Engineer, Southern Command, has 
resigned hi3 present appointment and takes up his new duties at 
Salisbury on the 23rd inst, 


Tramway Officials.—INSPECron W. F. RICHARDSON, 
of the Birmingham tramway department, has received a commie- 
sion in the 18th Service Battalion of the Middlesex Regiment. He 
was in the Army for some years, and left as a Colour-Sergeant, 
joining the Tramway. He rejoined last August, and was appointed 
drill instructor to the 3rd City Battalion at Moseley College.— 
Birmingham Daily Post. 

MR. HENRY MATTINSON, one of the chief officials in the Man- 
chester Corporation tramway department, has obtained a commis 
sion in the Royal Engineers, ° 
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General.—Sergt. James Jackson, of the Berwickshire 
Territorials, who was electrician to the Earl of Home, at Hirsel, 
has been wounded in action. 

At IIloran (Cornwall) on August 7th, the marriage took place 
of Ma. J. d. MENEER, late chief electrician at South Crofty mines, 
aud now inthe Royal Flying Corpse, and Miss Ida Kate Bath, of 
Trelowith. 

Mr. SAMUBL LEMON, who has warrant rank as a telegraphist on 
the patrol ship Alsatian, the flagship of Rear Admiral de Chier, 
has been awardei the Distinguished Service Crose. He lives at 
Fleetwood, and was formerly in the telegraph office at the Fleet- 
wood Railway Station. Later he became a wireless operator, first 
on the ss. Viking, and then on the s3. Alsatian, 

CAPTAIN HERBERT BAILEY, electrical engineer, who has been 
wounded in action in the Dardanelles, formerly lived at Blackburn, 
but on the outbreak of war was in China. He returned to this 
country and resumed his association with the Territorials, being 
at once appointed Captain and Adjutant of the 2/1 Bast Lancashire 
Regiment. He went out with a draft of men to the Dardanelles 
about a month ago. 

MR. WALTER LANGDON-DAVIxS, well known as one of the 
pioneers of the single-phase induction motor (who is not to be 
confused with a member of the Union of Democratic Control of 
similar name), has returned from Vancouver, B.C., where he has 
been for some years laboratory superintendent over the lines of the 
British Columbia Electric Railway Co., and has taken an office at 
7, Quality Court, Ohanoery Lane, W.C. He is developing a new 
patent arc welder, 3 

We are informed that Ma J. F. SHIPLEY has taken up the posi- 
tion of engineer to Mesers. Graham, Rowe & Oo., of Liverpool. 

Mr. Chas. Roland Robson- Muller, electrical engineer, residing at 
‘Ohevening,” 1r, Park Drive, Hampstead, announces in the London 
Gazette that on July 8th he renounced the surname of N 
Muller, and adopted the name of Cuas. R. Rosson, 


Roll of Honour. —MR. S. J. DANIELS, who was. an 
instrument maker at the Marconi Works at Chelmsford, has died 
at Malts whilst on active service. Last October he joined the 
Royal Engineers Wireless Signs! Section, and left for the Dardan- 
elles about 10 weeks ago. 


Rifleman Geo, Boots, of the 9th Battalion King’s Royal Rifles, 
who was on the electricians’ staff at Creswell Colliery, and was 
trained at Sheffield University, has been killed in action. 

The death, from wounds received at the Darianellea, of Mr. 
W. A. B. KIRWAN WARD, was recently announced. Mr. Kirwan 
Ward commenced his business career with the National Telephone 
Co., subsequently joining the Constautinople Telephone Co., where 
he remained until October, 1913. He was next associated with 
the Relay Automatic Telephone Oo. (then called the Betulander 
Automatic Telephone Co.), and was for some time employed in 
London and in France in connection with the installation erected 
in the Bois de Boulogne. On the outbreak of war he was called 
up to serve with his company, in which he held the rank of second 
lieutenant, and about six weeks ago was ordered to Alexandria, 


with a view to joining the Mediterranean Force in the Dardanelles. | 


He was very popular with the staff with whom he served, and will 
be remembered by some Of the Marconi staff as the representative 
of the Relay Co. in the competition for the Tennis Challenge Cup. 

Private HERBERT SMITH, of the 15th Manchester Regiment, of 
E:cles, who has died from wounds received in the fighting at the 
Dardanelles, was a draughtsman in the employ of Messrs. nee 
Heap & Oo., electrical engineers, Manchester. 


Obituary.—Much sympathy has been ia with 
Mn. W. H. MILLER, the Fleetwood Council's electrical engineer, 
in the loss of his wife. Mr. and Mrs. Miller were on a motoring 
holiday when Mrs. Miller was taken ill and had to return home 
by train. She was 37 years of age. 

We regret to record that Mr. Tros, L. HELLYAR, of King 
Street, Hammersmith, electrical engineer and contractor, who 
yetired four yeara ago, died on August 13th after an operation. 
He had been connected with the electrical trades for very many 
years, and was well known amongst electrical.men. 

Mr. J. A. SEAGER.— With great regret we announce the death of 
Mr. J. A. Seager, B.Sc., of Bristol, who for many years was a regular 
and valued contributor to our pages, and a personal friend whom we 
held in high esteem. Mr. Seager was the son of the Rev. Jno. Seager, 
of Truro. For some years he was lecturer in electricity at Notting- 
ham University, and afterwards he was employed on the staff of 
the Charing Cross and City Electricity Supply Co. at their Bow 
generating station, Later he joined the Newcastle and District 
Electric Supply Co., taking charge of their publicity department ; 
in this capacity he edited the 7yneside Pioneer, and much of the 
publicity literature of the company. In 1911 he went to Bristol, 
and took up an appointment with the United Stone Firms, He 
became an Associate of the Institution of Electrical Engineers in 
1900. He was an able and prolific writer on engineering subjects, 
and his Simple Stories.” which he contributed to our columns 
over the pseudonym of Innocens, were characterised by a gentle 
satire and a keen sense of humour which rendered them excep- 
tionally enjoyable. As he rarely wrote over his own signature. 
the readers of the ELECTRICAL REVIEW and other technical 
journals, both British and American, for which he wrote, are not 
aware of the extent to which engineering literature is indebted to 
his pen. Modest and unassuming to a degree, cheery and witty in 
conversation, and of untiring industry, he was a friend whom 
us could ill spare, and we tender our sincere sympathy to his 
relatives, 


* OOMPANIES REGISTERED. 


Patent Lighting Co., Ltd. ( 141, 23 8) —This company was 
registered on August 10th, with a capital of £100 in £1 shares, to carry on 
the business of manufacturers of and dealers in appliances connected with the 
lighting or heating (by gas, electricity, or otherwise) or ventilating of railway 
carriages, tramcars, ships, boats, buoys, buildings, etc. Power is also taken 
to manufacture munitions, etc. The subscribers (with one share each) are: 

A. Hall, J. P., D. L., Barkway House, near Royston, Herts.; C. P. Whitcombe, 
Durward House, Kensington Court, W., civil enginecr ; F. C. Fairholme, 
Nether Hale, Hathersage, Derb shire, civil engineer; D. M. Leslic, 49, Charing 
Cross, S.W., bank clerk; J. Russell, 15, Victoria Street, S. W., M. Inst. C. E.: 

H. A. Butler, 13, Fenchurch Buildings, E.C., wine merchant: F. R. C. Worsley. 
28, St. George's Road, S. W., secretary, public company. Minimum cash sub- 
scription, 20 per cent. of the shares offered to the public. The number of 
directors is not to 85 less than three or more than seven; the first ure W. B. 
Rickman, A. Hall. P. Whitcombe, and F. C. Fairholme. Qualification, G10. 
Remuneration, £1, 00 to £1,550 per annum (according to dividends) divided 
between them. The Board of Trade has authorised the acquisition Dy this 
company of the undertakings of Pintsch’s Patent Lighting Co., Ltd., and 
Pintsch's Electric Manufacturing Co., Ltd., the books and documents of which 
are liable to inspection under Section 2 (2) of the Trading with the Enemy Act, 
1914. Registered by Blyth, Dutton, Hartley & Blyth, 112, Gresham House, 
Old Broad Street, E.C. 


Killorglin Electric Light and Power Co., Ltd. (4, 268).— 
This company was registered in Dubfin on Au asr llth, with a capital of 
41,650 in £1 shares, to carry on at Killorglin, Kerry, the business of an 
electric supply compa n in all it branches. The N are: J. Diggan. 
Killorglin, merchant, 25 shares; D. M. O'Sullivan, Killorglin, merchant, 50 
shares; D. Murphy, Killor lin, merchant, 25 shares; W. Crowley, Killorglin, 
merchant, 60 shares: T. O'Donnell, Killorglin, merchant, 25 shares; P 
O'Shea, Killorglin, merchant, 40 shares; Regan, Killorglin, merchant, 35 
shares. The number of directors is j to be less than three or more than 
seven; the first are D M. O'Sullivan. D eos J. O'Regan, J. Diggan, W. 
Crowley, T. O'Donrell, P. O'Shea, and E Cantwell, Qualification, £25. 
Remuneration as fixed by the company. Re office: Power House, 
Killorglin, Co. Kerry. 


Industrial Invention, Ltd. (141, 222).— This company was 
registered on August 8th, with a capital of 3.000 in £1 shares, to carry out 
experiments and research work chiefly in the direction of deposition of metals 
and utilisation of waste products. ‘The subscribers (with one share each) are; 

. H. Skimmell. Wa, Glenfield Road, Balham, S. W., clerk; J. Camp, 14, 
Serjeants’ Inn, E.C., registration agent. Private company. The first direcsors 
are not named. Solicitor: T. H. Goodwin, 10, Basinghall Street, E.C. Regis- 
tered by C. Doubble, 14, Serjeants’ Inn, E.C. i 


Electric Safety Hoists, Ltd. (141,264).—This company 
was registered on August 13th, with a capital of £500 in £1 shares, to take 
over the business of a dealer in patent electric safety hoists and all electrical 
appliances, manufacturer and cquipper of electrical plant, machinery and 
stock, manufacturers’ agent, clectrical and mechanical engineer, etc., carried 
on by A. H. Colley at Seaton Building, Water Street, ears 115 the Star 
Electrical Co.” The subscribers (with one eK cach) are: Colley, 17, 
Water Street, Liverpool, electrical engineer; H. Wright, 2 Water Street, 
Liverpool, biscuit manufacturer and miller; E. C. Marriatt, Patterdale, Eger- 
tor Park. Rock Ferry, Cheshire, electrical engincer. Private company. The 
. of directors is not to be less than two or more than five; the first are 

H. Colley (permanent managing director) and L. Wright. "Qualification, 
250. Remuncration as fixed by the company. 8018 R. B. Jones, 50, 
Sir Thomas Street, Liverpool. Secretary: Elsie M. Colley. Registered office: 
Seaton Buildings, 17. Water Street, Liverpool. 


„ Ballantyne” Submarine-Craft Detector and Telegraphs. 
Ltd. (9, 452).— This any was registered in Edinburgh on August p 
with a capital of £506 in 115 preference and 350 ordinary shares of 
each and 700 deferred shares of 1s. each, to provide for making and ee 
of an experimental apparatus and acquiring certain valuable inventions relat- 
ing to apparatus for the detection and location of submarine craft and 
submarine telegraphy between ships or ships and shore,” and to carry on the 
business of experimental engineers, etc. The subscribers (with one share 
each) are: H. A. Lamont, 4, Annandale Terrace, Old Kilpatrick, Dumbarton, 
mechanical engineer; R. Sem le, jun., Braeside House, fegte de Renfrew- 
shire, mechanical engineer. rivate company, The number of directors is 
not to be less than three or more than five; the first are J. H. Ballantyne, 
R. Semple, jun., and D. Mactaggart. Qualification, 50 ordinary or 50 
deferred shares. Remuneration, £5 per annum, or any sum which may be 
determined. Registered office: ‘Glasgow. 


CITY NOTES. 


Marconi's Wireless Telegraph Co, Ltd, 


Senator G. Marconi presided, on Wednesday, over an extra- 
ordinary general meeting of the shareholders, held at Marconi 
House, Strand, when the resolution agreed to at the ordinary 
general meeting for the alteration of certain of the Articles of 
Association was confirmed as a special resolution. The CHAIR- 
MAN sald it might interest the shareholders to know that wire- 
less communication had been established between the United 
States and Japan by means of the company’s stations in 
America and the Pacific. That was very satisfactory, as a 
regular commercial service would soon be opened for the 
receipt of public messages, and it would also be available 
froin England via their stations in the United States. That 
brought them one point nearer to the completion of their 
general programme by means of which they were going to 


establish wireless telegraphic communication ‘between various 


parts of the world. 


Mather & Platt, Ltd.— Interim dividend on the 
ordinary shares of 8 per cent., less income-tax, for the half-year 
to June 30th, being at the rate of 6 per cent. per annum. 


Official Notices re Companies.—The following oom- 
panies will be struck off the Register at the expiration of three 
months-unless cause is shown to the contrary :— 


Oollieries Electric Power Development Syndicate. 
Dimming Switches. 
Duplex Radiators. 
A Flectrie Rpeller. 
Horsfall Destructor Co. 
Hydro-Blectric Lift and Crane Co. 
London Electric Treatment Oo, oe 
Magnet Galvanising and Plating Co 


7 dee = 


— 
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County of Dorset Electric Supply Co., Ltd. 


At the second ordinary general meeting of the company, held 
at Moorgate Court, Moorgate Place, London, E.C., on July 
lith, 1915, the CHAIRMAN (Dr. J. A. HoskER) pointed out that 
the balance sheet to December 31st, 1914 (p. 181) showed that 
the company’s progress from its commencement had been 
uniformly steady and satisfactory, and continued on the same 
lines in spite of the druwbacks incidental to the war. The 
cost of generation due to the increased price of coal, etc., had 
gone up, and necessarily increased the running expenses. 
Again, the restricted lighting orders, which had been eo 
severely in force in all four towns, considerably reduced the 
amount normally used, especially for shop palate pure 
and in the case of all consumers the economy whi ad been 
so widely practised had also had an effect on the consumption. 
In spite, however, of all these adverse factors the company 
had largely increased the number of consumers, in fact, dur- 
ing the war period they had added 86 new consumers and 
4,335 amps June showed the largest increase in any month 
since the four companies had been in operation, as during this 
month lamps to the equivalent of over 1,000 30-watt lamps 
had been connected. An important factor in the company’s 
progress had been the Dorchester prisoners’ camp. This nad 
recently doubled in capacity, and if it were still in use durin 
tbe winter its requirements in the way of electricity should 
be more than double that used last winter. The works cost 
r unit had been less than half the cost for the same period 
ast year, and the company's engineer reported that he hoped 
to have still. better results during next winter. At Dorchester, 
for the month of January the generating cost came out at 
only .601d. per unit generated. During the half-year which 
had elapsed since the date of the balance sheet, the revenue 


had materially increased; in fact, at June Wth the receipts — 


equalled fully two-thirds of the total for the whole previous 
year, while against a debit balan¢e of £160 the company had 
now a net profit of £222, or already a net increase for the 
half-year of £382 over the whole year of 1914. Given the 
proportionate increase for the next half-year, the debit balance 
or the previous years should practically disappear. 

The report was unanimously adopted, and Lieut.-Col. E. C. 
Castleman-Smith and Col. W. H. Baxter (the retiring direc- 
tors) were re-elected directors of the company 


STOCKS AND SHARES. 
ö ; TUESDAY EVENING. 

The Stock Exchange is in a rather more confident mood. 

Why this.should be, it is not easy to explain, but the firm- 
ness originated with a sharp fall in the rate of exchange for 
the Russian rouble. Rightly or wrongly, such a drop was 
interpreted as meaning that events in the Dardanelles were 
moving more quickly to a favourable conclusion, and the 
effect was felt in practically all departments. Rightly or 
wrongly, also, the impression spreads that the Austro-German 
effort must be regarded as virtually at its maximum, and that 
even if the enemy makes further progress into Russia, he will 
find it impossible to maintain his position, faced as he is with 
the possibility of another winter campaign. 

Less superticial, but perhaps quite as effective, is the fact 
that the check to all investment which was imposed by the 
issue of the War Loan at the end of last June 1s steadily lifting. 
Capital is once more flowing into normal channels, and, bit 
by bit, securities which were all but unsaleable a month ago 
are being inquired for by their usual supporters, although, 
naturally, at the lower standard of values brought into being 
by the War Loan. 

While the course of the Russian exchange affords ground 
for satisfaction and for hope, the position with regard to the 
United States exchange is far from pleasant. Even during 
the past few business days, the exchange has again moved 
sharply against this country. The committee forined to 
explore the situation, with a view to seeing what can be done 
v» mitigate the difficulties and complexities arising out of the 
overwelghted dollar, will earn the thanks of the business 
ccmmunity the country through if they take such steps as 
will deal promptly and effectively with the situation—which, 
in point of fact, is distinctly grave. 

Meanwhile. there is this gamble in all kinds of industrial 
shares which is taking place in America, and so developing an 
insecure internal basis upon which the expansion of the United 
States trade has to rest. The Stock Exchange watches the 
matter with growing.concern, and it is difficult for the lay- 
man to see how a proper balance is to be restored. what time 
gold is flowing out from this country, with very little to cor- 
rect the efflux in the shape of exports from England or sale 
of American securities by British holders. 

Mexican securities have come to a halt, after their fairly 
rapid rises. and there is a little disposition to wait and see 
what are likely to be the next developments. So far as can 
b> observed, the pacification proposals do seem to be making 
headway—certainly slow, but, perhaps. none the less sure for 
all that—through_the medium of the United States. Accord- 
ingly, Mexican Railway stocks are continuing to advance, 
though the industrials are scarcely so good this week. Mexi- 
can Light & Power first mortgage bonds reacted 5 points to 
40. but the other gains of last week have been well held. 

Brazilian Tractions, allowing for the dividend, are unchanged 


at 49, but interést in them as a speculative unter- Has 
shifted into some of the American war specials — now the 
tag of the New York gamble. Brazilian tion preferred 
eep firm about 75. There is a fair amount of business 7 
in the bonds of the various Canadian power companies, an 
Shawinigan Water common shares are better at 119, the 
rights being now valued about 1 per cent. Canadian General 
Electrics are about 110 for the common and 1061 for the. pre- 
ferred. Consolidated Gas, Electric Light & Power of Baiti- 
more common are firm at 110. Kaministiquia Power capital 
stock has not changed hands for nearly four months, but 
Toronto Power debenture stocks are being dealt in on the 
basis of 87 for the 1918 issue and 86 for the consolidated 
guaranteed, both securities carrying 44 per cent, interest. 
The Victoria Falls & Transvaal Power report has further 
stimulated dealings in the shares, and the preference ate 
comparatively active round about 15s. 6d., while the ordinary 
are called 4s. 6d.—58., and the 51 per cent. second mortgage 
debentures are 868. Sane 
The Telegraph market gives some indication of recovery. 
The recent pressure to sell has been removed, and greater 
attention is being directed to the cheapness of the best-class 
stocks in this section, such as those to which we have drawn 
attention as having fallen unduly. far. To amplify our con- 
tention, it is, we hope, of interest to reproduce some of the 
most striking figures extracted from the reports for 1914 in the 
case of a few of the leading companies. We will take first 


the receipts, both gross and net, for the past two years, and 


it will be noticed that the comparisons make a. very favour- 
able showing :— | 


2 Gross receipts. ` Working expenses. Net receipts, . 

‘Company. 1913. is ae pa 1913. 1514 
Cuba Submarine 38.490 38.245 15.473 16.702 017 21565 
Direct Spanish .. 36.958 55,018 19.214 20.594 17.733 34.423 
zastern „462.844 1.646.741 685.218 786.449 777,626 859.293 
Eastern Extension 738,129 819,583 354.864 364.979 383.265 604 
Great Northern ... 575.601 682.309 229.470 250.590. 346.131 431.719 
Indo-European .... 172.532 189.384 91.441 88.395 81,091 100.988 
Western 889.710 830,058 360.738 389.943 528.972 440,113 
-= n ĩðv d eer 
ia 3,914,264 4,261,336 1,756,418 1,917,652 2,157,840 2,242,683 


The Western Telegraph Co., which shows. a decrease, closes 
its books at the end of June, so the above figures do not take. 
into account the effects of the war. The Cuba Submarine is 
the only other company in the group having a decrease on 
the year. It is worth noticing how working expenses have 
risen, though, at the same time, gross receipts have more than 
kept pace with these. , ar Sie See 

Dividends for 1914 of the cable companies can be seen. by 
reference to our price lists; and, to complete the figures, we 
may set out the reserves, etc., of. the septet under examina- 
tion. Taking the figures from the various balance sheets,’ this 


is what we find: ` 
Book value Cash arid 


Total : 

Company. capital. Reserves. of cable, eic. investments. 
Cuba Submarine 220.000 110.824 225.731 12.099 
Direct Spanish s 94.655 895 90.974 71.035 
Fenn ñ 8.000.000 2.396.969 8.040.752 1.981.552 
Eastern Extension. 3.753.400 1,140,680 3.806. 87 936,459 
Great Northern 1.500.000 2.551.015 1.623.518 2,307 ,278 
Indo- European 425. 297,067 56,316 681.220 
Win —rfm 2,897, 975 2.017.282 3,109,202 1,731,020 


The above table shows the strength of the financial pesition 
occupied by the best cable concerns. ee 

The Marconi group is much: quieter, and business has fallen 
off considerably, with the result that the parent shares lost 
their previous week's rise, Americans are lowered to Wsu 6d., 
while Canadians keep strong at 68. 3d: +) o ee 

In the market for home electric shares, the tone continues 
to be heavy. Westminsters, South Londons, St. James’ and 
Chelseas are amongst those that have given way from 3 to }. 
Charing Cross ordinary and preference.are. both exlividend, 
and have recovered their deductions. The uncertainty of out- 
look with regard to coal is one of the reasons that keeps 
people out of this market, and another is the practical cer- 
tainty that the lighting regulations are not likely to be relaxed. 
but, if anything. will be made more stringent as a result of 
the nocturnal visits from German gas-bags. The manufac- 
turing shares are also somewhat easier, Edison & Swan, 
Electric Construction, General Electric preference, for in- 
stunce, being amongst those which have reacted. Heuley's 
Telegraph has declared the regular interim dividend of 10 per 
cent., and the Telegraph manufacturing shares keep steady. 

The London & North-Western secured a success in its issue 
of 44 per cent. preference stock at 96. the money being re- 


quired in part for electrification of suburban ‘lines. Travellers. 


by the London & South-Western, by the way, are interested 
to notice the new electric stock which is making its appear- 
ance in different places, from which it would seem that the 
running of electric trains is likely to take place very shortly. 
Underground Electric income bonds have hardened to 743. but 
the A” shares are 3d. lower at 5s. 9d. Sellers predominate 
in Central London ordinary assented stock, the nominal 
quotation being 73. Metropolitans and Districts maintain their 
previous prices. , ee 
The Armament section displays a disposition to weaken, and 
rubber shares are quiet. 
better, it is thought that the round Qs. 6d. per Ib. will shortly 
be reached again: in the meantime, rubber shareholders are 
by no means anxious sellers. The copper group is naturally 
languid and dull, in consequence of the depression in the price 


of n metal, and most of the leading shares show falls on' the 
week. . n e * 


With raw rubber the merest shade 


— 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Hon Exzcraicrry COMPANIES, 


Price 
i Aug. 17, Rise or fall Yield 


E 914, 1918 this week. p -o. 
Brompton Ordinary ee oa ee 10 B -> £6 6 0 
do. 7 per oent, Pref. .. o 1 72 — 410 4 
ring Cross Ordinary 25 . 5 4xd +A 6 0 
do. do. do. Pref, æ. 4 4xd +3 512 6 
do. do. Oity Pre 5 ae oe 83 — 6 16 2 
\ do. 4 Deb. ee ee ee ee 4 80 -e 8 0 0 
Chelsea ee ee oe ee ee 5 43 amn é 6 14 8 
do. 43 Deb. ee ee ee oe 43 88 — 4 17 10 
City of London eo eo oe oe 9 18 — 6 18 6 
do. do. Deb... .. — 6 100 — 5 0 0 
do. do. 4% Deb. 45 8⁵ = 560 
County of London ry . 1 103 ~ 618 4 
do. do. las Deb. ee ee 4 90 -n 6 0 0 
do. do. and Deb. ee oe 85 =e 6 6 0 
„ ee ee 9 xd . 7 4 0 
London Blectrio ee ee ee ee 4 1 — 8 8 4 
do. 40. 6percent. Pref. .. 6 — 6 6 4 
do. do. 4 b. ee oe ee 4 80 == 6 0 0 
M litan ee ee , ee ee 2 xd — 6 7 8 
do. per cent. Pref. ee — 6 0 0 
do. l b. ee ee x) 90 — 6 0 0 
do. 0 ee ee ee 70 = 5 0 0 
Bt. James’ and Pall Mall eo ee 20 62 —.4 78 2 
do. do. do. 7 percent: Pref. 7 63 — 5 12 0 
do. do. do. 83 v. ee oe 85 70 m 5 0 0 
South London 5 24 — è 619 0 
South Metropolitan Prern. 7 la — 6 4 5 
Westminster Ordinary >. .. .. 9 4 — 618 4 
do. 48 Prot. ee ee ee 4 4 T 5 0 0 


TELEGRAPHS ARD TBLEPHONES, 


Anglo-Am, Tel. Frein. 6 98 41 6 2 6 
do. Def. ee ee ee 13 s 21 — 7 1 2 
Chile Tel hone ee ee ed ee 8 6 — 6 18 6 
Cuba Bab. 0 oe oe oe oe 6 — 6 1 8 
do. Pre ee oe ee ee 10 g 15 — 6 18 4 
Bx s we 7 11 — 7 5 6 
4 Deb. e ee 4 79 + 1 5 3 1 
do. 83 Pref, 0 ee 8% 70 — 5 0 0 
do. 4 Deb. oe ee ee 4 81 =. 4 19 0 
Globe Tel, and T, Ord. oe ee ee 6 92 + ł *7 0 8 
0. Pref, ee ee 0 6 10 — 6 0 0 
Gt. Northern Tal. ae 0 oe 22 88 — 6 18 4 
Indo-Buropean .. ve és 10 60 — 6 10 0 
roeoni ee ee ee ee ee 10 1 g — 27 5 8 1 
New York Tel. 4.. .. 4 97 +1 412 8 
Oriental Telephone Ord. oo e 10 2 — 6 0 0 
do. Pref, ee ee 6 15 os 5 6 8 
Tel, U Deb. ee eo ee ee 44 80 — 6 0 0 
Uni Plate Tel. eo .o0e ee 8 — 8 6 6 
do. 0 ee ee 6 4 aa 6 2 7 
West India and Pan. ee ee ee 1 1 — 8 17 9 
Western Telegraph ee 0 ee 7 11 2 *6 19 0 
do. 4 0 ee ee 4 81 -= 4 16 5 
Bom Rats, 
2 N Ord, Assented .. f 283 — A 5 l 
Underground Tlestele Ordinary .. Ni 1 = Nil 
0 do. id A re oe eo Nil 9570 = 8d. Nil 
do. do. Income oe 6 743 + i 99 8 0 
Forsies Trams, &0. 
Anglo-Arg. Trams, First Pref. ee 4 — 6 17 6 
do, and Pref, oe ee a 83 =. 7 17 2 
Se Meets e 2 n 
O. 0 ee ee Smi 
do. S Deb. oe æ. 5 71 —4 7 010 
Brasil Tractions ee ee ea ee 84 49 xd — 7 2 10 
Bombay Electric Pref. .. as - 6 10 — 4 6 0 0 
do. éi ob, ee oe t 87 —3 6 8 0 
Mexico Trams ee ee ee ee N 88 — Nil 
do. 6 percent. Bonde .. — 50 — Nil 
do. 8 a Bonds ee — 85 oe Nil 
do. Pref. ee oe ee Nil 80 — Nil 
Adelaide Bap. 6 percent. Prei. 6 1 — evo 
S 5 cent, 0 ee 2 
do. 6 Bob. ee: es ee 6 98 —1 5 l 2 0 
MANUFACTURING COMPANIES. 
Babcock & Wilcor eo ee ee 14 2b — 1 6 8 6 
British Aluminium Ord. e. oo 5 1 — 414 1 
do t. ae ee 18 6 9 9 
British W use Pret, .. .. f 81/ -6d. 918 6 
do. eee e ee ee 4 68 — 6 14 4 
do. 6p. lien ee: ‘ae. >œ 26 101 +1 619 0 
nd YB .. oe ee oe oe 16 11 TES, 6 16 4 
do. 6 Pref. ee 0 ee ee 5 43 — 6 6 8 
do. Deb, ee ee 44 95 — 4 14 Q 
Castner K er ee ee e 1 Ýa — 4 12 6 
dison & Swan, &8 pd. ee ee Nil 11 ~ 6d. Nil 
do. do. fully d ee ee Nil 1 od Nil 
do. do. 4 De 2 ee ee ee 4 60 — 6 18 4 
do. do. 6 % Deb. ee ee 5 60. . Sa 8 6 8 
Eleotric Construction .. .. 6 1770 —1/- 1018 2 
do. do. Pref, oe ee 7 10 / bee 1/- 7 4 
Gen. Elec, 2 ee ee ee ee 6 v o 4 6 6 4 
Henley oe ee ee 20 14 — 28 8 8 
do. Pref, ae ee oe a 42 aes 4 14 9 
do. Deb. ee ee ee ee 95 Se 4 14 9 
India-Rab ee e ee 0 6 82 —_ 6 14 8 
Telegraph Con. ee ee ee ee 20 81 = 1 16 0 


+ Allowance made for dividends being paid free of income-tax, 


—...—. — .... 


Waste Heat and Gas Electrical Generating 
Stations, Ltd.—Interim dividend of 21 per cent. on the issued 
share capital in respect of the half-year ending July 31st, 1916, 
payable, less income-tax, on August 31st. 


Electro-Bleach and By-Products.— Interim dividend 


of 31 per cent. on preference shares in respect of year to Decem- 
ber 3lst next, payable September 1st. 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, August 18th. 


; Latest Fortnight's 
CHEMICALS, &o. Price. Ine, or Des, 
A H hlorio ee „ per owt oe FA 
i 2. ie. ee ee ee i ee Par 
& 0 Bah hore se ee ee oe oni ee ba 
f joale ale a ana tee £49 2 
a Ammonia, Muriate (large crystal) per ton £40 8 
a Bieac powder oo ee ee be £9 oe 
a Bisul o of Carbon oe ee m £23 £2 inc. 
ee ee eo eo oe B £23 £1 luce. 
a Sulphate ee oe ee x £28 os 
a L s Nitrate oe se ee m 22 0 
a m + ee ee 90 ee ee 
ee ee ee 90 ee 
2 Melmyiated Spirit. „ .. per ze 
5 2 Potassium, ee). casks per fd. ead, Id. inc. 
a Potash, Oaustio (88/90 %) ee pet ton ae a 
E nm lorate .. . per lb. 1/6 
a 90 Perchlorate ee ee 90 1/6 
a Potassium, Cyanide (98/100 %) .. ‘p Nom. 
(for mining purposes only) 
a Bhellac ee ee ee ee per owt, 65 / ee 
` a Bulphate o crepe t- ee per ton es 
a Sulphur, Subiimed ee m , £11 10 
a „ Recovered oo o n £8 
a do oo oe ee 50 28 10 
a Soda, Caustic white n &) ee 90 ee oe 
E wn Chlorate eo eo ee per 1b, 1/2 Id. ino. 
a ee ee ee per ton 45/- ory 
a Sodium Bichromate, casks .. per lb. 6d, 1d. ino. 
METALS, 40. 
b Aluminiam ta, in ton lots... ger ton oe ee 
b 10 in ton rat : 
marae’, | | 
b ee ots = P 
p Babbitt's metal insges. „ 460 to £291 5 
c Brass (rolled metal F to I basis) per Ib. 1/12 to 1/23 oa 
¢ Copper Tuben olla Vine oer ya Q 171 K 
(j wh ee oe 
& „ Bars (best pital ee per ton 298 £4 dec 
8 10 ee oe eo pe £98 £4 dec 
g 10 ee ‘o Bars oe m 255 rH e 
C eee pee £100 £6 dec 
d n» 10 Rode 9 £83 £5 dec. 
d * oe H. O. Wire per lb, llid. àd. dec, 
f Ebonite Rod ee ee ry) a 87 9 0 
f 90 Sheet 0 eo ee r 2/6 ee 
1 . oo „ 10 1.10 be 
percha, Boe ee ee ae 
b India-rubber, Para fine a 9/43 ła. dee 
Iron . — 7 le pet ton csn 1ugd, dec 
11 Pig. 8 8 222 £2 15 dec 
g Mercury ee ee ee ee per bot, £18 6 oe 
e Mica (in original cases) small .. per Ib, ad. to 3/6 ee 
6 „ 1 „ medium 1 8 / to 6j- 
@ ” „ large 10 6/6 to 10/6 & up. 
o Mickel, sheet, wire, ko. u Nom. 
p Phosphor a 1/1 to 1/8 
p „n rolled strip & sheet 1 1/84 to 1 
d Pia am ee ea oe ee por Oa, 185/- 
d@ilicium Bronse Wire . per lb. 1/3 
r Steel in bare ee per ton 80 
p:a Wire, Nos. 1 10 16 . per lb. 6277 a. dec, 
a 0 ee ee 
p White Anti-friction Metals „. ‘per ton 262 to £194 as 
k Zino, Bh's (Vieille Montagne bnd.) Nom. 
Quotations supplied by— 
a G. Boor & Oo. h Baward Till & Oo. 
b The Bolten 2. Bens, El . Morris Ashby, Ltd 
i os, n n í o 3 
d Frederick Smith & Co. I Richard Johnson & Nephew. Lea. 


e F.W s & Sons. : 
f India-Rubber, Gutta-Percha and 
Telegraph Works Co., Ltd. 

g James & Shakspeare. 


P, Ormiston & Sons. 
S Johnson, Matthey & Oo» Lid. 


4 W. F. Dennis 4 Co. 


eR ae . ͤK———ñ— 


Tyneside Electrical Development CO., ue 
Interim dividends for the half-year ended Jaly 51st ah ren, and 
of 6 per cent, per annum on the preferred ordinary income- 
5 per cent, on the deferred ordinary shares, payable, less 
tax, on August 31st. 


W. T. Henlex's Telegraph Works Co., firs pir 
Interim dividend on the preference shares at the ia at the 
cent. per annum, less income-tax, and on the ordinary he half-year 
rate of 10 per cent. per annum, less income-tax, for t i 
ending June 30th last, both payable September Ist nex 


Melbourne Electric Supply Co., Ltd. J 
the rate of 7 per cent, per annum, less income-tax, ers 
cumulative preference shares for the half-year ending 
1915, payable on September lst. 


ES ‘idend at t 
Adelaide Electric Supply Co., Ltd.—Divider mulstive 
rate of 6 per cent. per annum, less income: tax, on ust 3 let. 1915, 
preference shares, for the half-year ending Aug 


payable on September lat, Z 


e 
at gist, 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JULY, 1915. 


Tue last completed returns of electrical export and import busi- 
nese, dealing with the month of July, show a considerable 
rer in values as compared with the preceding month. 

Thus both the exports, valued at £371,732, as compared with 
£417,769 in the previous month, and the imports, which totalled 
£212, 414 as against £223,801 in June, reveal a considerable falling 
off; the re-ex ports, on the other hand, advanced in value from 


£10, 778 in June to £15,097 last month. 


The decreased activity in the exports appears to have affected 
all sections except telegraphic and lamp exports, and the former 
of these was some £19,000 above the June total. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


While 5 
graphic and telep 
June. 


Destination of exports and country consigning 
imports. 


| 
| 


Russia, Sweden, Norway and Denmark ... 
German West Africa ... 


Netherlands, Java and Dutch Indies sbi | 
Belgium see see eee see eee 
France = ine nae ass aus 
Bhai 2 ava 


Spain, Canary Isles and Spanish N. Africa... 
Switzerland, Italy and Austria-Hungary ... | 
Greece, Roumania, Turkey and Bulgaria ... | 
Channel Isles, Gibraltar, Maltaand Cyprus... 


US. A., Philippines and Cuba 
Canada and Newfoundland . 

British West Indies and British Guiana 
Mexico and Central America 580 aaa 
Peru and Uruguay ove ai 
Chile 05 eee 

Brazil ... 
Argentina eee 
Colombia, Venezuela, Ecuador ‘and Bolivia... 


Persia * 
Egypt, Tunis and Morocco ... ve 
British West Africa .. ese ave: | 
Rhodesia, O.R.C. and Transvaal wiih iis 
Cape of Good Hope ... a wn ne 


Zanzibar, Brit. E. Africa, Mauritius & Aden 
Azores, Madeira and Portuguese Africa 
French African Colonies and Madagascar... 


China and Siam 
Japan and Korea P eee 
India 
Ceylon Je 
Straits Settlements, Fed, Malay States and 
Hong Kong 


West Australia 
South Australia 
Victoria sak 
New South Wales 
Queensland 


New Zealand and Fiji Islands sas . 
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Total, £ 19,137 
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imports fell off considerably, cable, and tele- 
onic imports reached higher values than in 


In recent times Canada has turned importer of various electrical 
material into this country, while Spain has for some months been 
an appreciable source of electrical carbons. 

Daring the month Victoria and India were the largest purchasers 

from this country, the export business being, however, well 
distributed over the world. 

Rather less material was imported from the States than in June, 
and Belgium appears again in the list of importers. 


Total, 


4,740 
12,185 
4,130 
671 


2.944 
6, 696 
47,386 
| 30,037 
| 6,462 
| 670 
| 13,621 


1371,732 


208,854 


Additional imports.— Spain, carbons, £1,794. Canada, goods, £291 ; wires and cables, £1,150; metera, £20; electrical machinery, £32 ; 


carbons, £148 ; telegraph and telephones, £125. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly as above... 


2,199 505 | 39 | 1,054 40 530 | 5,311 


ae [1 1,582 


2,222 


15,097 


TOTAL Exports: £371,732 


TOTAL RE-EXPORTS : £15,097 


TOTAL ĪMPORTS : £212,414 


Nork.— The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third column contains many amounts relating to goods otherwise unclassified, the latter, doubtlees, consisting of similar 
materials to those appearing in adjacent columus. Imports are credited to the country whence consigned, which is not necessarily 


the country of origin. 
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ALTERNATING-CURRENT CABLE TELE- 
GRAPHY: 
Wits SPECIAL REFERENCE TO 


_ SIGNAL-RECEPTION, SIGNAL-RECORDS, AND AUTO-RE-TRANS- 
MISSION. i 


By EDWARD RATMOM.-BARKERER. 


LisvuT.-CoLONeEL G. O. SQUIER, well known in the past*— 
cojointly with Dr. A. C. Orehore—as originator and advo- 


cate of telegraphic sine-wave transmission, f and for other 


important cable matter due to himself alone, in his last 
inspiring paper recently read before the Physical Society,§ 
has not only broken new ground, but has opened up quite 
new vistas in submarine-cable signalling practice and 
development. 

Lieut.-Colonel Squier has done this along lines illumined, 
from the onset, by points of arresting interest, and by a 
telling use of graphs. 

Broadly considered from a practical point of view, the 
salient features of the new transmission system brought 
forward by Lieut.-Colonel Squier may be stated thus :— 

1. The unbroken nature of the alternatiug current 
employed as medium for the formation and transmission 
of sine-wave signals of various amplitudes. 

2. The inter-locking or inter-dependent gearing by which 
the auto-transmitter tape perforations are caused to move 
forward synchronously with the rotary generator which is 
the source of the sinerwave alternations: the resulting 
co-operation causing the changes of impedance in the 
generator primary circuit, controlled by the tape perfora- 
tions, to take place severally at the zero periods occurring 
between successive rythmically-maintained current alterna- 
tions : positive and negative. 

Under the foregoing first heading cluster innumerable 
resulting advantages, due to the master fact that the trans- 
mitting current traversing the unbroken circuit continues 
to pulsate even during the various space-periods between 
letters, words and messages, whilst 7 are produced by 
slightly increased amplitudes for dot signals of either 
sign, and by greater increase in amplitudes — positive or 


negative, as the case may be— for “dash” signals. Thus 


there are three degrees of alternations of either sign— 
namely, those severally pertaining to spaces, to dots, and 
to “dashes,” all these rhythmic pulsations being equal in 
period, though varying in amplitude. | 

One of the foremost of these advantages attaching to 
Lieut.-Oolonel Squier’s unbroken circuit is the ease apparent 
in cable-duplex balancing, even in cases where a Heurtley or 
an Orling magnifier is used across the duplex-bridge as 
receiver : a receiver—be it remembered—hitherto, in ordi- 
nary transmitting methods, riskily exposed to out-going 
heavy charge-impacts alternating with abrupt earthing 
periods, when these took effect under conditions of not abso- 
lutely perfect duplex balance.** Then, too, the unbroken 
and undulating nature of the alternating current involves 
safety to cable cores, even under increased initial voltages. 

The present purpose of the writer, however, is not so much 
to comment on Lieut.-Colonel Squier’s instructive present- 


ment of sweeping yet desirable improvement schemes in 


* The Synchronograph: “A New Method of Rapidly Trans- 
mitting Intelligence by the Alternating Current.” By Albert 
Cashing Crehore and George Owen Squier. The ELECTRICAL 
Review, Vol. XL, No. 1,015, May 7th, 1897. 

By the same authors: Tests of the Synchronograph on the 
Telegraph Lines of the British Government.” The ELECTRICAL 
Review, Vol. XLII, February 18th and February 25th (Nusa, 1,056 
and 1,057), 1898. 

t An advocacy subsequently confirmed by the mathematical 
investigations of Dr. H. W. Malcolm. 

t “An American Pacific Cable.“ By George Owen Squier. The 
ELECTRICAL REVIEW, January 12th, 19th and 26th, 1900. 

§ “On an Unbroken Alternating Current for Cable Telegraphy.” 
A paper read by Lieut.- Colonel George O. Squier, Ph. D., before the 
Physical Society of London, June 25th, 1915. The ELECTRICAL 
REVIEW, July 30th, and August 6th, 1915. 

Mr. Axel Orling, by means of a special arrangement, has dealt 
with this circumstance without in any way impairing or lessening 
the essentially great sensitiveness of the jet relay or magnifier. 

0 See Colonel Squier's fig. 4. The ELECTRICAL REVIEW, July 
30th, 1915. l 


telegraph-cable transmission practice, a8 to direct attention 
to the ‘oint problems relating to :— 

(a) Reception and record of the alternating-current signals 
at the receiving end of the line in stmplez, and across the 
arms of the duplex-bridge at each end of a duplex-worked 
cable; also to (b) the practicability of automatic re-trans- 
mission of alternating-current signals of equal period but of 
varying amplitude. ö 

This problem of reception is of special interest to the 
writer, in view of his own previous work in this direction. 
This work is found to be on lines parallel to, but—in this 
one particular matter of uni-linear signal-record—advancing 
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Fig. 1.—CONVERSION OF GOTT TwoO-POwER INVERSE CURRENTS 
INTO SIPHON-RECORDER CODE BY RAYMOND-BARKER RS&OTIFIER, 


beyond the results attained by Lieut.-Oolonel Squier. Indeed 
rectification and registration of alternating-current signals, 
in terms of uni-linear recorder-code, have, by the writer, 
been successfully effected, and the same electro-mechanism 
which has produced the rectified signals may be used for 
auto-re-transmission pu 

The problem how to convert received alternating-current 
signals of more than one degree of amplitude as shown in 
a,, bi, Cp fig. 1, into uni-linear siphon-recorder-code signals 
of the customary kind, as shown in a, b, c, fig. 1, first 
became urgent on the appearance of the late Mr. John 


7 
DOTS. DASHES. 22 


Fie. 2,.—GotTt CABLE-DIscHARdE TRANSMITTER OF Two- 
POWER INVEBSE CURRENTS. 


Gott's device for sending into a cable two-power inverse- 
current impulses—that is to say, impulses alternating 10 
sin, and differing only in amplitude. 

The terms “ inverse-current” and “ alternating- current 
are —in a way—synonymous, excepting that the former 18 
conveniently used in connection with battery transmission 
in square-topped current-impacts, whereas the latter may 
well be reserved for use as relating to the dynamo-generated 
rhythmical sine-wave alternations so closely associated with 
the name of Lieut.-Colonel Squier. 

Fig. 2 shows Mr. Gott’s two-power inverse-current trans- 
mission device controlled by cable discharge, as used in 
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practice by the writer. This invention, as described in 
Gott’s British Patent, No. 10,584, 1912, whilst showing 
how two-power inverse-current transmission could be 
effected, offers no solution as to how these impulses, when 
received from a high-KR cable, are to be legibly recorded. 

The writer, in his British Patent, No. 27,225, 1913, 
indicated :— 

1. How Gott’s received two-power inverse-current im- 
arm could be recis/ied and registered in uni-linear recorder- 


2. How the received two-power inverse-currents could be 
made to control and to re-transmit fresh two-power inverse- 
current, or any other class of impulse, into a second cable. 

In fig. 1, a,, 5, ci, indicate how Gott signals from a very 
short cable would be recorded if left unrectified. 

In fig. 1, a, ö, e show the same signals converted by 
the writer’s rectifier. | 

These last-mentioned records it must be remembered 
enjoy all the advantages accruing from inverse-current work- 
ing, and the resulting maintenance of electrical equilibrium in 
the cable, with comparative absence of signal distortion. 

It was with the keenest pleasure that the writer noted the 
arrangements made by Lient.-Ool. Squier for the recording 
of his alternating-current impulses of varied amplitudes —a 
system to which the writer’s rectifier, already referred to, is 
found to be perfectly applicable. 

Up to a certain point—as already mentioned—Col. Squier’s 
methods of reception are similar to the writer’s, the onl 
difference being that the former comprises, as receiver an 
controller of the local circuite, a Muirhead gold-wire relay 
(chown in Col. Squier's fig. 5),“ whereas, to fulfil a like 
purpose, the writer has employed an Orling jet relay. 

Indeed, if recording siphons were placed on the armature 
levers of the two electromagnets constituting the first stage, 
only, of the writer’s rectifying system (corresponding to 
Col. Squier’s armatures gg’ of electromagnets /h' in his 
fig. 5), a record as shown in fig. 8, a,, ö, c, would be 


obtained, which to all intents and purposes would be the 


same as that effected by Col. Squier, and shown in fig. 3, 
G,, Dis Cy excepting that, by means of the pretty mechanical 
device described in his paper, Col. Squier secures greater 
symmetry in the grouping of his black dots. 


od t: 
Understand 83 


Fig. 3.—RECORDS FROM INITIAL STAGE OF 
ALTERNATING-CURBENT RECTIFICATION 
INTO SIPHOR-RECORDERB CODE. 


There is, however, no need for one to rest content with 
black dots when the production of uni-linear recorder-code 
signals is feasible. An effective advance, therefore, may be 
made in this direction, especially in view of the fact that for 
avoidance of eye-fatigue during long hours of tense occular and 
mental concentration, uni-linear signals would be considered 
by cable men highly preferable to a register composed of black 
dots. This is clear if we compare the rectified signals 
a, b, c, in fig. 1 with the corresponding signals in either of 

e two sets shown in fig. 3. e 
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Fig. 4 shows the writer’s own form of transmitter for the 
poa of Gott two-power inverse-current impulses. 

his instrument produced the parallel sets of signals —non- 
rectified and: rectified—shown in fig. 1. 

PC isa pole-changer of special design suggested to the 
writer by a radia-telegraphic device of Mr. Axel Orling, 
in's Les Applications Pratiques 


des Ondes Electriques”’: (C. Naud, Editeur, Paris.) 


FId. 4.—RAYMOND-BARKER TRANSMITTER OF GoTT Two-PowWẽ n 
INVERSE CURRENTS. 


The cable keys c K, c E, alternately actuated by Pc, send 
impulses to line of alternate + and — sign. 

The increment switch 18, when actuated, brings the 
higher battery-power into play. 

The “dot” key of T K works Pc, whereas the dash key 
works PC + IS. Thus the current-impulses passing to line 
are alternately + and —, increment of battery-power, 
irrespective of sign, being determined by the pressing of the 
En ” key and the consequent working of IS as well as 
of PC. 
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FId. 5.—RAYMOND-BARKER RECTIFIER FOR CONVEBSION OF TwO-PO WER 
INVERSE OB ALTERNATING CUBRENTS (RECEIVED ON OBLING 
JET RELAY) INTO SIPHON-RECORDER CODE, 


A direct record of these signals would appear as in a,, b,, ci, 
fig. 1. 
Fig. 5* shows one form of the writer’s rectifier con- 


trolled by an Orling jet relay—the receiver of the impulses 


from the cable. Weak dot impulses cause the water- 
jet J to impinge against K, or K, alternately, thus working 
s, which, in its turn actuates s, ‘hrough the armature-lever 
Strong “ dash ” impulses carry the jet further in 


* Figs. 2, 4 and 5 are from a series of diagrams by the writer, 
connected with a work he has in course of preparation for the 
press, 
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either direction, and cause the jet J to impinge with prac- 
tical simultaneity against K,, K, or against k,, K,, thus 
causing both 8, and 8, to operate together. 

S, in its turn, duly works s, but, in this case, s, is 
powerless to affect s,, because the local circuit in which the 
coil of s, is included is interrupted by the armature of 8,, 
at this moment, being down. 

Thus it is brought about that a weak deflection of the 
jet, irrespective of direction, works s, which is an electro- 
magnetic “dot key, whereas a stronger deflection of the 
jet infallibly works only s, which is a “ dash ” key. 

s, and s, now constitute a common cable key, and if, 
between the two levers, one connect up the local siphon- 
recorder S R, one gets a rectified record ds shown in d,, , ¢,, 
fig. 1. . 

Also these same two levers of 8, 8, may be used to con- 
trol, and to retransmit into a second cable, alternating- 
currents or any other form of signal. 

In the working of the rectifier, the deflections of the jet 
against either K., K, or against K, K,—thus working either 
S, or s, and s, simultaneously—correspond with those of 
Lieut.-Col. Squier’s Muirhead gold wire f against the 
contacts f, J, which actuate either /, or % and h, 
simultaneously. 

So, instead of recording (as shown in fig. 3) the armature 
workings of 5, and s,, the writer, by co-relating Si. S, S, Sj, 
has produced :— 

1. Uni-linear recorder-code signals. 

2. Possible automatic 
inverse-current impulses. 

This rectifier, designed in the first instance to satisfy the 
reception requirements of Gott’s two-power inverse-current 
transmission, is equally applicable to the needs of Lieut.- 
Colonel Squier’s unbroken alternating current. 
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SOME WRINKLES ON THE OPERATION 
OF ALTERNATORS. 


By E. B. PAUSEY. 


THE following hints on running alternating-current 
generators are based on practical experience, and are, as I 
have ascertained, not altogether matters of common know- 
ledge. I venture to hope, therefore, that they may be of 
assistance to many of those who are in charge of the running 
of alternators. 

At the present time power factor indicators are 80 
universally installed on A. C. generator panels, and are so 
useful in preventing excessively heavy idle currents to 
circulate between machines running in parallel, that many 
switchboard operators feel rather lost if one or more of 
these instruments is removed for repairs or put out of com- 
mission in any way. A little thought, assisted by a simple 
vector diagram, will show that when all the machines in 
parallel have the same power factor, the sum of their main 
ammeter readings will be a minimum. Therefore, if the 
excitation of the machines is regulated so as to keep this 
figure a minimum, or as nearly so as possible, the absence 
of the power factor indicator will be compensated for. 

Another use of a power-factor meter is in reducing the 
load on a machine preparatory to switching it out. It is 
well known that if the excitation of a machine be too 
weak or too strong at the time of switching it out, a more 
or less severe kick in the bus-bar voltage will occur, and 
that this can be avoided by regulating the field as the load 
is reduced according to the reading of the power-factor 
indicator. If the power-factor indicator be inoperative for 
any reason, the kick in the volts can be obviated by making 
sure that the field current is reduced to its “ no-load ” value 
before switching out. The no-load excitation current of 
every alternator in the station should be ascertained and 
noted for this purpose; and it will be found useful even 
where the power-factor indicator is in use. 

Most ac. ammeters have a very close scale for some 
distance above the zero mark, so much so that in some cases 


re-transmission of two-power 


a machine may be doing perhaps 10 per cent. or 15 per 
cent. of its load, and yet the ammeter reading be barely 
perceptible. In the absence of a wattmeter this makes it a 
difficult matter to know when the load is all off a machine 
and to avoid undesirable fluctuations in the voltage and 
frequency due to switching out with too much load on. In 
the case of generating sets with throttle governing the 
steam pressure necessary to run the set excited, but without 
load, should be ascertained and noted, and the driver should 
signal to the switchboard attendant when the pressure gauge 
on the engine side of the throttle valve indicates this no- 
load pressure. The switchboard attendant will then know 
certainly that the machine is nearly or quite without load. 
Another indication of the load being very nearly off is given 
by the power factor indicator, whose readings become very 
variable under those conditions, the needle moving through 
a considerable arc for a very small alteration of the field 
strength. This indication is not so reliable, however, as 
that of the pressure gauge above mentioned. 

A simple matter, which everyone in charge of an A. C. 
switchboard ought to understand, but which many do not, 
is a means of testing the correctness of the synchroniser con- 
nections, so that they can be confidently passed as right 
after having been disconnected and connected up again. 
The method is this:—Plug any machine that is running 
on the bus-bars on to the synchroniser, in just the same 
manner as if it were to be synchronised. If all is right 
as regards that machine the instrument will indicate 
synchronism. 

In case of accident to the synchroniser, a temporary 
arrangement consisting of a bank of lamps can be connected 
across the machine voltmeter plug of the incoming machine, 
one of the machines on load being plugged on to the machine 
voltmeter bus wire. These lamps will then indicate synchron- 
ism by being extinguished. Sach an arrangement as this 
should, of course, only be used under the immediate super- 
vision of a responsible person, since an error would have 
very serious effects. 


A NEW BATTERY SIGNALLING BELL. 


By W. M. THORNTON, D. So., D. Eng. 


(Paper read before the NORTH OF ENGLAND INSTITUTE or 
MINING AND MECHANICAL ENGINBEBRS.) 


THE recent important Home Office report by Dr. R. V. Wheeler 
on the riaks of ignition of methane by battery signalling bells has 
roved beyond reasonable doubt that the spark in the bell or on 
e wires is a danger that must bə dealt with. Before, however, 
this can be done effectually, it is necessary to know the nature of 
the spark, and the limits to ita igniting power. Dr. Wheeler has 
given in his report several ways of improving the safety of bells, 
and much useful information for the guidance of bell manufao- 
turers. The present paper is a statement of the chief points which 
arise in the working of such bells, and affect sparking; and an 
arrangement is described by which danger from the spark is 
prevented. 

In the first place, the spark at the trembler contact is not oon- 
tinuous. If viewed in a revolving mirror, it is seen to be regu- 
larly intermittent; and if the current is observed by an 
oscillograph, it is found to have the general form shown in 

1 


In the case of an electrio circuit of resistance 7 and inductance L, 
the curve OA has the form i = E/r (1 — e /), where E is the 
battery voltage, and e = 2718, the base of the natural logarithms, 
E/r is the final steady value of the current i if the circuit is closed 
for a long time. In bells this curve is modified by the movement 
of the armature and by eddy currents in the solid parts of the 
magnetic circuit of the windings, and may become a straight line, 
as in fig. 2. 

The voltage e, which causes the spark at the trembler contact is 
produced by the rush of magnetism out of the coils when the 
current is broken. It is, in fact, Ldi/dt, where L is the self- 
induction and di/dt the rate of break of the current. When L is 
in henries and di/d¢ in amperes per second, L diſdt is the voltage 
on the spark. At the moment of break the battery voltage is all 
absorbed in the resistance, and does not affect the initial value of 
e,. The gap voltage as observed is that shown in fig. 3; after the 
spark has ceased, the voltage across the spark-gap ia that of the 
battery alone. 

In good balls the time of break is found to be about half that 
of make, and the maximum voltage v is about ten times that of 
the battery e. The spark at the trembler contact is a series of 
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ordinary break - sparks of short duration, in which both current and 
voltage are greatest at the instant of break. 

Now, the igniting power of an electric break-spark depends on 
the voltage with which it is associated. It has been shown that 
the product of these is roughly constant, as in fig.4. When the 
voltage is high, a small current becomes dangerous, and the degree 
of danger increases with the inductance in the circuit. With 
single continnous-current break-sparks on a 20-volt battery 
circuit, 0'5 henry causes ignition of the most inflammable mixtures 
of illaminating gas with a current of 0°5 ampere. 


CURRENT 


Fig, 1.—CurvVE OF CURRENT IN A BATTERY BELL OIROOUIT 
IN FULL RINGING. 


Another factor of great importance is the dtration of the spark. 
It is clear from the curves of figs. 1, 2 and 3 that the duration of 
the high voltage is small compared with the period of the bell. 
Measurements of curves taken show that it is sometimes as low as 
a fiftieth of the period, so that in a bell ringing 20 times a second 
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Fic, 2.—FOBRM OF CURRENT-CURVE! OCCASIONALLY FOUND, 


the time of high voltage is 1,000th of a second. So short a 
duration is less favourable to ignition than an ordinary non- 
inductive break-spark, and this may account to some extent for 
the rarity of acoidents in coal mines which might have arisen from 
bella. 


The power w of the bell-spark—that is, the product Li diſdt of 
volte and amperes in it—is given in fig. 5, and is seen to be even 
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Fie. 3.—VOLTAGE ACROSS SPABK-GAP AT TREMBLER CONTACT. 


less uniform than the voltage. As shown in fig. 4, the ease of 
ignition of a given mixture by break-sparke, as measured by the 
product L i, is approximately constant. So long as w does not 
reach the oritical value, the bell is safe. In order to keep w 
low, it is advisable to make the product Lias small as possible, 
_ for the rate of break depends to a great extent on the mechanical 
design and setting of the bell. Measurements of L have been given 
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Fig. 4.— CHANGE OF LEAST IGNITING CURRENT WITH VOLTAGE 
IN A Non-INDUCTIVE CONTINUOUS-CURRENT CIRCUIT, 


in the Home Office Report, and have since been found to reach the 
high value of 1 henry. There is an upper limit to the current, 
dependiog on the kind of battery used. It may be taken that 
signalling currents range on an average between 0! and 0'5 
ampere, and the value of Li from 005 to 0'1. There is no limit 
to the number of turns on the bell, that is, to the self. induction L. 
Expressed in terms of dimensions, L = 47 1 /R, where T is the 
number of turns on the windings and R the reluctance of the mag - 
netic circuit, which is equal to the average length of the magnetic 


» 
lines of force divided by the sectional area of the oore and by its 
magnetic permeability. The air-gap has a greater reluctance than. 
the iron of the magnetic cirenit. 
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Fig. 5.—VOLT-AMPERES OF TREMBLER SPARK, 


The total energy of the break-spark is 4 Li? = 212 Tr, It 
therefore varies as the square of the amperes and turns on the 
coils for a given magnetic circuit. For a given number of ampere- 
turns it varies inversely as R = /A n, where, since the air-gap has 
much greater magnetic resistance than the core of the coile, / is 
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Fig. 6.— SHUNT RESISTANCE ACBUSS8SPABK-GAP DIMINISHES 
SPARK AT a, BUT INCREASES THAT ON LINE AT b 


the double length of the air-gap, A the mean area of the magnetic 
field in the gap, and «= 1, when I and A are in centimetre 
measure. The product Li is the number of lines of force N linked 
bhi the coil windings, N only affects the spark when changing, 
or 
e=an[dt=Ldildt, Li 11 Tij, 


and is, therefore, proportional to the current and to the square of 
the turns. The voltage 


e, = 4r TIR d iſd t. 


The rate of break depends so much on the mechanical adjust- 
ments that it is the least definite of all the important factors in 
sparking. For a fixed rate of break it is nearly proportional to 
the current broken. Writing di/dt = ki, the result ise, =4 7 1 TR 
following the same law as Li. 

How does sparking depend upon the working resistance in the 
circuit? The greater the resistance r, the greater is the drop of 
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F1G. 7 —RESISTANCE ACROSS MAGNET-COILS SUPPRESSES SPARKS. 
BOTH AT a AND AT b. 


voltage in the wires for a given current, and the less of it there is 
for the gap while the current lasts, The equation of the current 
in the bell at break may be written i = Er. ei /, where r, is the 
resistance after break, including that of the spark. From this 
e{& = rır, and the resistance of the spark r, which is 
ry —r = r (E — 1). 

The resistance of the spark is not independent of the current in 
the circuit, but it is clear that the greater the resistance r of the 


I 


FIG. 8.—RESISTANCE CONNECTED AT c. JUST BEFORE BREAK AT. a. 


circuit the smaller is the sparking voltage e, for a given size of 
spark. Resistance in the battery or line, or bell-windings, there- 
fore, diminishes the igniting power of the spark. Wet Leclanché 
celle, having a higher resistance than dry cells, are from this point 
of view safer. To ring over a long distance is safer than over a 
short distance, because the ratio 7/7 is less for the same ringing 
current, 

From observed values ofe, the resistance of the spark at break 
can be found. A common ratio of ¢,/E is about 10. Thus if 
r = 6 ohms, r, = 54 ohms at the moment of break. This 
rapidly increases as the spark is drawn out and breaks. 

For the purpose of preventing ignition of gas by a signalling 
bell, the first suggestion is to bridge the spark-gap by a resistance, 
but this may be in practice a positive danger, for by it a large part 
of the energy of the spark at the trembler is handed on to the 
signalling point on the wires. These wires are near the roof, and 
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there is probably more risk of inflammable mixtures being formed 
there than at a bell in a haulage-house. When the gap is bridged, 
there is no free gap at a, but there is at ö, and it has been shown 
T Mr. C. P. Sparks, and also by Dr. Wheeler, that there is danger 
of ignition there cqual to that at a under normal working con- 
ditions (fig. 6). 

\ When, however, a suitable resistance is placed across the ter- 
minals of the coils, and the gap left unbridged, a break there 
gives rise to a spark of much less magnitude. The resistance 72 
may be always connected (fig. 7), or it may be so arranged that it 
is joined up by the movement of the armature just before break 
(fig. 8), so avoiding the small ourrent which through r: 
continually while the bell is ringing. The value of 72, so as to 
give the best results in practice, is found to vary from 20 to 150 
ohms, depending on the design of the bell. This resistance pro- 
vides a path for the “extra current” at break. In other words, 
the voltage ¢, at the spark-gap stops at the moment when it begins, 
for the t and magnetism in the coils die down slowly instead 
of being broken suddenly. Osoillograph records such as those 
illustrated in fig.9 show that the voltage across the gap never 
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Fra. 9.—VOLTAGE ACROSS SPARK-GAP WHEN RESISTANCE IS 
CONNECTED AS IN FIGS. 7 OB 8. 


rises above the battery volts, and the igniting power of the spark 
is reduced, or the factor of safety increased, by at least 4 or 5 to 1; 
and by 10 to 1 if the voltage only is considered. 

The effect of the suppression of the sparking voltage is very 
marked. Itis possible to work any bell in full ringing in the 
most inflammable mixture of illuminating gas and air without 
igniting the mixture while the shunt path is connected, Ignition 
ooours the moment that it is disconnected. By having a scraping 
contact in the box, it can be shown that the same inorease of 
safety is obtained on the signalling wires as at the trembler- 
contact. l 

When applied for the purpose of preventing ignition of gas, 
there is another important point to consider which is not well 
known. It is only within the last five or six years that the cur- 
rents which will ignite gas have been determined, and it is only as 
a result of long and laborious trials that one is able to say by 
inspection whether or not a certain spark will ignite gas. When 
the use of a resistance across bell-coils (and not across the gap) 


was first tried by the author in discussion with his colleague, Mr. 


W. W. Firth, who had suggested shunting the gap, he was able to 
eay from previous work—of which accounts have been given to 
the Institute—that from its appearance the nature of the spark 
was completely changed, and that ignition would not occur. This 
was soon verified by enclosing the bell in a large explosion box, 
and the method has never been found to fail. The device does for 
electric signalling bells what gauzs does for a miner's safety-lamp ; 
80 long as it is in normal action, ignition cannot occur. 

This arrangement, which was first demonstrated at the 
Senghenydd inquiry, although it greatly diminishes the wear at 
the sparking contacts, does not appear to have ever been used on 
electrio bells, although Mr. H. R. Kempe recently states that the 
principle is well known to telegraphists. It has the advantage 
that it can be fitted to any existing bell, so making it capable of 
igniting the most infiammable pit gas. 

The author ventures to submit the device to the consideration of 
those concerned with the management of coal mines, as a contri- 
bution to the safety of underground working. 


A discussion followed the reading of the paper, and was 
reported in the Colliery Guardian, to which we are indebted for 
the following extracts :—Dr. R. V. WHEELER wrote expressing 
his admiration of the manner in which Dr. Thornton had pre- 
sented the theory of the common form of battery bell. He had 
examined a bell fitted with Dr. Thornton's device to prevent 
sparking, and could testify to its efficiency. There was, however, 
a practical disadvantege attaching to the use of any device to 
prevent sparking which involved a circuit other than the ringing 
circuit. Should the additional cirouit by some mischance become 
broken, the bell would become unsafe and would continue to ring. 
For that reason, he favoured any device which, though not 
theoretically or in practice as efficient as Dr. Thornton's, formed 
an integral part of the ringing circuit and could not be separated 
from the bell without destroying it. He hoped that, as a result 
of the investigation now being made for the Home Office, several 
methods alternative to those already outlined in his recent report 
would emerge. 

Mr. H. R. Kempe wrote that in regard to the influence of 
resistance, he thought when Dr. Thornton stated that resistance 
in the battery or line or bell windings diminished the igniting 
power of the spark, the author did not sufficiently define what he 
meant by resistance in bell windings.” High resistance could be 
obtained by winding the electromagnet with a great number of 
convolutions of wire. That, however, whilst giving the bell a 
high resiatance, would also give it a high inductance, which was 
certainly not desirable nnless the electromagnet was shunted, 
which, at that part of the paper, Dr. Thornton did not seem to 
suggest. He did not consider the arrangement suggested in fig. 8 
of the paper was at all a good one. It introduced three contacts 
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in the place of one, and the amount of current which such a device 
saved was insignificant, as the proper resistance for the shunt 
would be ten times that of the bell coils which it shunted. 
He thought Dr. Thornton should, in speaking of the shunt 

of “suitable” resistance, have pointed out that suitable 
included double winding. Also, it would have been better to 
have said that the value of the shunt should be about ten times 
the resistance of the coils that it shunted, rather than to have 
made a rather indefinite statement that the value might be from 
20 to 150 ohms, The value ten times was the one adopted by the 
Post Office for all local apparatus such as sounders, the object of 
the shunt being to get rid of sparking at the relay contacts, 
Such shunta had been in use for the last 30 to 40 years. In regard 
to the statement that the shunt device had never been used on 
electric bells, he might mention that the Post Office arranged, 
some time ago, to fit a number of bells for special purposes with 
spark shunts (bell coils 100 ohms, shunt 1,000 ohms), and he 
believed these were being installed. The bells were rather 

and were to be worked from relays. The use of bells shunted to 
prevent gas ignition was novel, and should be made compulsory, 

Double winding of the shunts should be specifically mentioned 
in the specifications of such bells. 

Mr. W. C. MOUNTAIN remarked that the experiments they had 
just seen were very conclusive proof that Dr, Thornton had almost 
certainly produced a bell which would reduce risks from explosion. 
A bell built upon Dr. Thornton's idea would cost so very little more 
than an ordinary bell that he thought what Dr. Thornton had 
done was of very considerable value. He did not suggest that the 
use of the improved bell should be compulsory ; there were man 
places in which there was no risk at all. He thought the instal- 
lation of such a bell should be determined by the conditions. 

In a brief reply, DB. THORNTON said Dr. Wheeler had raised the 
most vital objection—if it were vital—namely, that one should 
have some arrangement for checking sparks, the failure of which 
would atop the bell. That would be ideal, of course, but it could 
not be done without the introduction of auxiliary devices, which 
were not wanted. 


TRADE STATISTICS OF ITALY. 


THE following statement, showing the imports of electrical and 
similar goods into Italy during the year 1913, is extracted from 
the recently issued trade statistics. The figures for 1912 are 
added for purposes of comparison, and notes of any increases 
or decreases are given. 


1912. 1913. Inc. or dec. 
Lire. Lire. Lire. 

Copper. brass or bronze wire 
more than 4 mm. diameter.— 

From France 1,114,000 908,000 — 205.000 
„ Germany 1,176,000 1,003,000 — 173.000 
„ Great Britain 31,000 7,000 — 24,000 
„ United States 65,000 — — 65,000 
„ Other countries 72.000 49,000 — 23,000 

Total 2,458,000 1,967,000 — 491.000 

Copper, brass or bronze wire of 
4 mm. diameter or less.— 

From Germany 511,000 353,000 — 158,000 
„ France A 161,000 89,000 — 72.000 
„ Other countries 10,000 45,000“ + 35,000 

Total .. 682,000 487,000 — 135,000 
*Great Britain, 43,000. 

Boilers.— 

From France T 41,000 23,000 — 18,000 
„ Germany dad 434,000 231,000 — 203,000 
,, Great Britain 1,865,000 1,077,000 — 788,000 
„ Switzerland . 55,000 146,000 + 91.000 
„ Other countries 276.000 41,000 — 235,000 

Total 2,671,000 1,518,000 — 1.153.000 

Electrical apparatus. — 

From Germany ... . 3, 827,000 3,978,000 ＋ 151.000 
„ Great Britain yA 187,000 145,000 — 42,000 
„ Switzerland ... 269.000 330,000 + 61,000 
„ United States 85 145,000 369,000 + 224,000 
„ Other countries . 222,000 165,000 — 57,000 

Total 4,650,000 4,987,000 + 337.000 

Arc lumps.— 

From Germany . .. 279,000 220,000 — 59,000 
„ Austria-Hungary 11,000 5000 — 95 
„ Great Britain es 4,000 2,000 — 2.0 
„ France bale ce 15,000 19,000 + 4,000 
„ United States A 5,000 1.000 — 1900 
„ Other countries 3,000 2,000 — 1.00 

Total 317,000 249,000 68.000 
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1912. 1913. Inc. or dec. ; 
Lire. Lire. Lira: The classes of electrical and allied goods, in which Italy is 
Steam engines, stationary, without boilers.— making most progress as an exporter, are shown in the follow- 
From Belgium ae in o Be ASTON ing Ipa Ne figures of her exports (special trade) in 1912 
„ Germany ... 623,000 646,000 + 23,000 l 
” Great Britain — 1184000 802,000 — 982000 1912. 1913. Inc. or dec. 
„ Switzerland 16,000 4,000 — 12,000 Lire. Lire. Lire. 
„ United States .. 357,000 86,000 — 271,000 Dynamo-electric machines, weighing 
7 A E 1 000 17 10 77 — 84, 000 1,000 kg. or less.— 
a untri 8 00 ; = ; ; 
= 1 86,000 To Argentine Republic... 666,000 730,000 + 64,000 
Total. . 2,430,000 1,755,000 — 67 „ BTANCO oe „900 332,000 + 67,000 
i J a AN 675,00 „ Braziin . 202,000 201000 — 1000 
Steam engines, semi-stationary (with boilers), hot-air motors, „ Austria-Hungary ... 108, 000 69,000 — 39,000 
compressed air, gas, petrol, etc.— „ Other countries .. 624,000 714,000 + 99,000 
From France .. a 133,000 150,000 + 17,000 55 : 
N Germany 9 ae 2,250,000 1,401, 000 of 849,000 Total eee eee 1,865,000 2,046,000 + 181,000 
5 reat Britain . . 1,924,000 1,779,000 — 145,000 “a 
„ Switzerland... “406,00 329,000 — 167,000 VVV 
j ni tates . 192, 150,000 — 42,000 N l 
„ Other countries. 287.000 165,000 — 122,000 e and Ceylon 39000 79600 + 3000 
z À „ Tripo = ie a — ; 
Total sae . . 5, 282,000 3,974,000 — 1,308,000 75 Egypt — * 20,000 16,000 — 4,000 
Dynamo-electric machines weighing more than 1,000 kg.— e A ON 
From Austria-Hungary ... 590,000 398,000 — 192,000 Total 995 ... 438,000 561,000 + 123, 000 
„ France eT . 168,000 177,000 + 14,000 Boil nolidi ltitubul 
„ Germany ~- << 4,458,000 2,987,000 — 1,516,000 oilers {including multitubula:)— 
x reat Britain . 471.000 428,000 — 43, To A ti iC es — 
„ Switzerland ... ... 159,000 178000 + 19,000 „ Tunis nae ee oe: 112000 19000 $ 99.000 
„ United States ee 60,00) 56,000 — 4,000 „ Tripoli... a a 50,000 28,000 — 22,000 
„ Belgiuům 133,0 24,000 — 109,000 „ Brazil .. ... 59,000 40,000 — 19,000 
„ Other countries .. 79,000 94000 + 15,000 „„ Chili .. ... 22.000 14,000 — 108,000 
. ee — 77 Othe t i 8 oes 7 7 y 
Total 7 . 108,000 4.292.000 1 810.000 er countries 160,000 187,000“ + 27,000 
Dynamo: electric machines weighing 1,000 kg. or less.— Total — 686,000 445,000 — 241,000 
From Austria-Hungary ... 786,000 636,000 — 150.000 ” Egypt 163.090. 
„ France 1 . 123.000 132,000 + 9,000 ; i 
5 . 3,353,000 2,689,000 — 664,000 n stationary, without 
„ Great Britain .. 311,000 322,000 + 11,000 , 
„ Switzerland ... 198,000 161,000 — 37,000 To Argentine Republic ... 730,000 124,000 — 606,000 
„ United States . 125,000 131,000 + 6,000 „, Spain 152,000 109,000 — 43,000 
„ Other countries ... 95,000 28,000 — 67,000 » 8 —* oe 395 an = 8000 
—— 3 „ Russia Sis 88 oh i : + , 
Total ... . 4,991,000 4,099,000 — 892,000 » 9 — — 20,000 — „œ 2.000 
Riss e imini ,, Other countries ... 199,000 263,000“ + 64,000 
From Austria-Hungary ... 557,000 911,000 + 354,000 Total. .. 1,256,000 542,000 — 714,000 
„ France . 21.000 3.000 + 15.000 * Turkey, 50,000. 
Germany... ... 2, 862,000 1,816,000 — 1,046,000 wae 
„ Great Britain 988 12,000 33,000 + 21,000 Steam engines, semi-stationary, 
s 5 . 266,000 279,000 + 13,000 with boilers.— 
72 ni tates 975 72,000 180,000 + 08,000 l ; ; 
„ Other countries 2,000 1,000 — 1,000 a Iripoli ee ~ 7000 32000 as 3095 
Total... 9,792,000 3,256,000 — 885000 „ Parr... c 7% F 57900 
Parts of dynamo-electric machines and of transformers.— £ poe e —— e 100 5 000 = 40000 
From France ... 132.000 168,000 + 36,000 „ Other countries | 000 1 1.328 
$ G any Pe ‘i 1 158,00 975,000 — 183.000 „ Other countries r eS 1,844,000* + 1,326,000 
» Great Britain ie. 38, 194, + 656, 000 
„ United States 115.000 60,000 — 55,000 3jjjö 8 
„ Switzerland. 222,000 49,000 — 173.000 Great Britain, 328,000; Spain, 349,000; Turkey, 234,000. 
„ Other countries . 110,000 407,000 + 297,000 N.B.—25 lire = £1. 
Total 85 .. 1,875,000 1,853,000 — 22,000 
Electric lamps, incandescent. — 
From „ .. 2,340,000 2,362,000 + 22,000 
„ Sweden 885 Jia 40,000 — — 40,000 
„ France 7 .. 256.000 138,000 — 128,000 FOREIGN AND COLONIAL TARIFFS ON 
„ Germany.. 5,105,000 5,486,000 + 381,000 ELECTRICAL GOODS. 
„ Great Britain : 10,000 8.000 — 2,000 
„ Switzerland be adh 163,000 141,000 — 22,000 
„ Other countries .. 685,000 957,000“ + 272,000 . Government of 1 has . im- 
55 posed certain new taxes on commercial documents as follows: 
Total . 8,609,000 9,092,000 + 483,000 Bills of exchange: A 10 cents stamp for every 100 dollars 
* Netherlands, 921,000. a thereof ue be affixed 5 bills of Eoo or 
Carbone of all kinds for electro- drafts drawn in national territory or drawn in foreign terri- 
technical purposes.— | tory to be collected in Panama. | 
Bills of lading for merchandise imported into the country 
From Austria-Hungary ... 221.000 133,00 - 88,000 must bear on the first two copies a 50 cents stamp, and those 
„ Germany ... .. 580,000 666,00) + 86,000 authorised and issued in the Republic for national or foreign 
„ France T TA 31,000 86,000 + 5,000 ports 25 cents for each of the first two copies. 
i Switzerland oh Si 11,000 41,000 + 30,000 Accounts, invoices, receipts and, in general, every private 
» United States i 54,000 50,000 — 4,000 document acknowledging debt or the cancellation thereof, 
„ Other countries 2,000 4,000 + 2,000 must bear stamps as follows: Up to 5 dols., 1 cent; from 5 
3 dols, up to 10 dols., 2 cents; from 10 dols. to 25 dols., 5 cents; 
Total i K 949,000 980,000 + 31,000 from 25 dols, to 50 dols., 10 cents; from 50 dols. to 100 dols., 
Acumular and melal savin 2) pave from 100 dols to 200 dols., 30 cents; over 200 dols., 
From Germany iss 64,000 33,000 — 31,000 SOUTH AFRICA.—A recent Act of the South African Gov- 
„ Great Britain RE 1,000 10,000 + 9,000 ernment raises the import duty on “ goods not separately 
„ France ee se 77,000 80,000 + 3,000 mentioned in the tariff (under which heading various elec- 
„ Other countries 2,000 8,000 + 6,000 trical and similar goods are dutiable) from 15 per cent. to 20 
— - per cent. in the case of goods of foreign origin, and from 12 
Total... . 144,000 131,000 — 13,000 per cent. to 17 per cent. in the case of British goods. 
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NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. THOMPSON & Co., 
Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


11.161. Method of generating high-frequency electric current.” T. F. 


Watt. August 3rd. 

11,1668. Manufacture of electrical conductor or wire retaining bands and 
apparatus therefor.” E. Fewkes. August 3rd. 

11,172. “ Means for suspending and adjusting electric overhead conductors.” 
Buinisn IxSULAT EDU & Hersay CasLes, Lro., and J. W. AstTLEY. August 3rd. 

11.201. Mounting of switches and other electrical apparatus in wall 
boxes. C. H. Burt. August ard. 

11.214. Electric light fittings, such as electroliers, wall brackets, sconces, 
and the like.“ J. A. CHELL. August 3rd. 

11.218. Arc lamp electrodes. BRITISH Tuomuson-Hovuston Co., Lro. 
(General Electric Co., United States). August Zrd. 

11.24. Magnetos applicable for the lighting of vehicles.“ J. BrTHENOD. 
August 3rd. (Convention date, July 27th, 1914, Belgium.) (Complete.) 
1 “ Signalling device for printing telegraphs.” D. MURRAY. August 
th. 


11.260. Method of synchronism for printing telegraphs.” D. Murray. 
August 4th. 

11.262. Coating metals.“ Brrmsx THomson-Hovusron Co., LTD. (General 
Electric Co., United States). August 4th. 

11,263. “ Electrical windings.“ BRITISH THouson-Hovston Co., Lp. 
(General Electric Co., United States). August 4th. 

11,264. “ Electrically- operated tools.“ FRANKFURTER MASCHINENBAU AKT. GES. 
voru. Pokorny & Wrerexinno, August 4th. (Convention date, August 14th, 
1914, Germany.) (Complete.) 

11,814. “ Electrolytic magnifiers." W. Jupp, A. Fraser & EASTERN TELE- 
craPH Co., Lto. August 5th. (Complete.) 

11,821. ‘ Starting and synchronising of dynamo-electric machines.“ BRITISH 
THomson-Hovston Co., Lob., & F. P. WHITAKER. August 5th. 

11,322. “ Cord grips for electrical purposes. R. G. Srnirr. August 5th. 

11,332. “ Incandescent electric lamps (or) and the method of manufacturing 
same, especially applicable to the manufacture of so-called half-watt lamps or 
gas-filled glow lamps.“ C. O. Bastian. August 5th. 

11,335. “ Electrolytic recovery of zinc from ores and other zinc-bearing 
materials. U. C. Tainton. August 5th. (Complete.) 

11.336. Electrolytic recovery of metals from their solutions, and apparatus 
therefor.” U. C. Tax row. August 5th. (Complete.) 

11,3274. Elastic fluid turbines.” BRITISH THomson-Hovston Co., Lp. 
(General Electric Co., United States), August 6th. 

11.375. Means for the production of sound by clectromagnetically-operated 
diaphragms.” E. A. Granan. August 6th. (Complete.) 

11.410. Trolley wheels for electric tramcars and other vehicles.“ E. J. 
NeACHELL & L. Louxes. August 7th. 

11,415. Telephone transmitters and the like.“ A. Marr. August 7th. 
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PUBLISHED SPECIFICATIONS. 


1913. 


23,449. ELECTRIC PROTECTIVE SYSTEMS. E. G. Waters. October 16th. (April 
16th, 1914.) 

28,369. SPARK-GAP APPARATUS FOR PRODUCING Evectric OscinLaTioxs. Dr. 
E. F. Huth Ges. December 9th. (December 27th, 1912.) 

28,898. ARRANGEMENTS FOR AUTOMATICALLY REGULATING THE VOLTAGE OF 
Dynamo Macnines. Fried. Krupp Akt. Ges. December 15th. (January 11th, 
1913.) 

29,997. AUXILIARY MACHINERY FOR STEAM-CONDENSING PLANTS. 
Thomson-Houston Co. (Allgemeine Elektricitats Ges.). December 18th. 

29,341. ELECTRIC TUMBLER SWITCHES. Geb. Jaeger. December 19th. (Nov. 
ember 27th, 1913.) 

29,344. PENDANT SWITCHES FOR ELECTRIC CIRCUITS. Geb. Jaeger. December 
19th. (November 27th, 1913.) 

29,426. CIRCUIT ARRANGEMENTS TOR AUTOMATIC OR SEMI-AUTOMATIC TELEPHONB 
Systems. Siemens & Halske Akt. Ges. December 20th. (December 20th, 
1912. Patent of addition not granted.) 

29,609. MEANS FOR EFFECTING THE Gas-ticnt INTRODUCTION OF ELECTRODES 
into METAL Vapour APPARATUS. A. Scherbius. December 23rd. (December 
23rd, 1912.) 

29,645. AUTOMATIC PREPAYMENT TELEPHONE APPARATUS. 
Industrie, December 23rd. (November 19th, 1913.) 

29,689. ELECTRICALLY-ACTUATED MECHANISM FOR CONTROLLING FROM A DISTANCE 
RAILWAY TRAINS AND OTHER APPARATUS, C. Wirth. December 24th. 

29,883. AUTOMATIC SELECTING DEVICES FOR TELEPHONE SYSTEMS. 
Bros. & Co., Ltd. (Sicmens & Halske Akt. Ges.). December 29th. 

29,981. Exrecrric Incanpescent Lames. H. A. Gill (Wolfram Lampen Akt. 
Ges.). December 30th. 

30,045. MEANS FOR PULLING OFF OVERHEAD ELECTRICAL CONDUCTORS OR Con- 
qact WIKFS. Siemens Schuckertwerke Ges. December 3lst. (December 3lst, 
1912.) 


British 


Ges. fur Elektrische 


Siemens 


1914. 


134. Enectrric SAFETY Lamp FoR MINES. 
(January 7th, 1913.) 

10,193. APPARATUS FOR THE PRODUCTION OF ALKALI METALS BY TUF MOLTEN 
ELECTROLYSIS OF ALKALI COMPOUNDS. Deutsche Gold & Silber-Scheide-Ansalt 
vorm Rossler. April 24th. (April 26th, 1913.) 

10.478. CONNECTING DEVICE FOR THE Leaps FROM PorTABLE SECONDARY BaT- 
nns. Robert Bosch (firm of). April 28th. (March 24th, 1914, Addition to 
7686/14.) 

11.052. TELEPHONE INSTRUMENTS. 
Sth. 

11.192. Mertuops oF PRODUCING ELECTRIC OSCILLATIONS. E. 
May oth. 

11.112. MANUFACTURE OF STRATIFIED Fipkovus MATERIALS, ESPRCIALLY FOR 
Curwen asp Eteetsic INSCLATING PURSES.  Meirowsky & Co. and M. 
Meirowsky. May oth, 

11.212. CIRCUIT ARRANGEMENTS FOF Tritt FExenascts. Siemens Bros. 
and Co Ltd. (Siemens & Halske Akt. Ges). May 6th. (Addition to 27,495/09 
and 15.356,12.) 

11.340. Mass FOR PREVENTING TOO Rarip CHANCES OF SPEED OF MACHINERY. 
Siemens Schuckertwerke Ges. May Tih. (May Tth, 1913.) 

11.408. APPLIANCE FOR Evretpicab JACOUARD OR CARD-PUNCHING OR LIKE 
Macnisis. Osterreichisehe Siemens Schuckertwerke & Regal Patente Ges. 
May Sth, Mas 10h, 12139 

11.410. Een. Cosxtrict DEVICES FOR READING FLECTRICAL PATTERNS OR 
THE Link. Ost rreiehis he Siemens Schuckertwerke & Regal Patente Ges. 
May sin. (vi 10 6. BIRM) 


W. Kraushaar. January 2nd. 


Siemens Bros. & Co. and F. Baker. May 


von Lepel. 


11,561. APPARATUS FOR CONVERTING ALTERNATING-CURRENT INTO Pulsar 
DIRECT-CURRENT. W. Otto. May lth. (May 24th, 1913.) 

14,513. METHOD or AND APPARATUS FOR USE IN AND IN CONNECTION WITE) 
ELECTROLYTIC AND METAL-CLEANING Processss. A. E. Battle. June 17th. 

14,514. RECOVERY AND ELECTRO-DEPOSITION OF Tın. A. E. Battle. June 
17th. (Cognate application, 15, 602/14.) 

14,798. TRLEPHONIC TRANSMITTERS AND RECEIVERS. 
Co., Ltd. (Akt. Ges. Mix & Genest). June 19th. i 

14,866. APPARATUS FOR CONTROLLING MOTORS FROM A DISTANCE. 
(Maschinenfabrik Oerlikon). June 20th. 

15,758. HIGH-TENSION ELECTRIC IGNITION FOR INTERNAL-COMBUSTION ENGINES. 
A. R. Bellamy. July Ist. (December 30th, 1914.) 

16,696. RaLwAaY Biock TELEGRAPH SIGNALLING APPARATUS, 
and C. A. Hodgson. July 13th. 

16,776. APPARATUS FOR PRODUCING Gatvasic or Execrrotytic Deposits. 
P. L. Ozil. July 14th. (July 15th, 1913.) 

17,191. METHODS FOR PRODUCING DEVICES CONSISTING OF SUBSTANCES LIABLE 
To CHANGES IN THEIR OHMIC RESISTANCE UNDER THE ACTION OF LIGHT, ESPECIALLY 
Teas SENSITIVE PREPARATIONS AND THB LIKE. S. Kahan (Yapolsky)- 
uly : 

17,317. ELECTRICAL MEABURING INSTRUMENTS. British Thomson-Houston Co. 
(General Electric Co., U. S.A.). July 2ist. 

17,331. APPARATUS ron GENERATING HIGH-FREQUENCY ELecTRIC CURRENTS. 
A. Heyland. July lst. (August 18th, 1913.) 
ae FILAMENT FoR INCANDESCENT ELECTRIC LAMPS. 

st. 

17,385. TROLLEY WHEELS OR COLLECTORS FOR ELECTRICITY. 
and J. C. Adam. July 2lst. 

17,391. ELECTRICAL HEATING APPARATUS, 
July 22nd. 

17,424. Protectinc DEVICE FOR THE ACCESSORIES OF ELECTRICAL METERS AND 
MEASURING INSTRUMENTS. W. E. Evans (Allgemeine Elektricitats Ges.). July 
22nd. 

17,425. Furnace ELECTRODE. W. E. Evans (Elektrochemische Werke Ges.). 
July 22nd. 

17,426. METHOD OF AND APPARATUS FOR PRODUCING FLOWS IN THE MOLTEN 
Masses oF Evecrricat Furnaces. W. E. Evans (Electrochemische Werke Ges.). 
July 28nd. 

17,437. Junctions OR CONNECTIONS FOR ELECTRICAL CONDUITS AND OTHER 
Pers. H. H. Longbottom & T. Farrar. July 23rd. 

17,446. TELernonz Sysrems. M. S. Conner & R. E. Robinson. July 23rd. 

17.611. Execrric Firs AND TEMPERATURE ALARNS. N. Bendixen. July 25th. 

17,894. Exectric Moror CONTROL. British Thomson-Houston Co. & A. C. 
uly 28th. 

18,281. eatin or DrWAMO-ELZC TRI Machines. G. A. Juhlin. August 


International Electric 


A Mond 


O. W. Brain 


W. G. Hughes. July 
H. C. Adam 


G. H. Collins & H. F. Collins. 


18,738. ELEcTRICALLY-acruatrp Toots. W. J. Mellersh-Jackson (Common- 
wealth Electric Tool Co.). August 17th. 
18,842. VALVE-OPERATING MecHANISM FoR Exnastic FLUID TURBINES. British 


Thomson-Houston Co., Ltd. (General Electric Co., U.S. A.). August 19th. 


19,886. SPaRKING PLUGS FOR INTERNAL-COMBUSTION Encines. T. Crosbee 
and Sons, Ltd., & D. McGregor. September 17th. l 

20,133. ELECTRICAL CONTACTS. Igranic Electric Co. (Cutler Hammer Manu- 
facturing Co.). September Mth. 

20,871. ErecTRIC COUPLING MECHANISM FOR USE ON RatLway VEHICLES. R. 
Belfield (Doyle & Hedley). October 12th. 

21,190. ELECTRO-OSMOTIC IMPREGNATING Process. Ges. fur Elektro-Osmose 
October 19th. (January 7th, 1914. Addition to 19,849/14.) 

21.727. ELECTROLYTIC APPARATUS. G. Plancq. October 29th. 


21,793. AUTOMATIC SrLectinc Drvicrs FOR TELEPHONE Systems. Siemens 
Bros. & Co. (Siemens & Halske Akt. Ges.). October 30th. (Addition to and 
divided application on 99,883/13, dated July 16th, 1914.) 

21,921. Loup-SPEAKING TELEPHONE Apparatus. H. J. C. Forrester (Inter- 
national Callophone Corporation). November 3rd. 

2,914. OPERATION OF POLYPHASE ELECTRIO MOTORS IN CONNECTION wits 
SINGLE-PHASE ALTERNATING CURRENTS. G. Lamme. November 23rd. 
(December 26th, 1913.) 

22,989. CONTROLLING ARRANGEMENTS FOR ELECTRIC MOTORS. 
(Siemens Schuckertwerke Ges.). November 24th. 


C. B. Burdon 


——  R 


1915. 


121. MEANS FOR OBTAINING A HIGH-STARTING TORQUE ON & CONTINUOUS- 
CURRENT MOTOR WITH A RELATIVELY SMALL STARTING current. A. J. Leigh and 
H. J. Osborn. January 4th. 

275. ELECTRIC WAVE AMPLIFYING APPARATUS. Western Electric Co. (Western 
Electric Co., U. S. A.). January 7th. 

831. STRAY-WAVE PROTECTIVE DBVICFS FOR ELxcraic Crrcutrs. Siemens- 
Schuckertwerke Ges. January 19th. (January 20th, 1914. Addition to 
17,532/13.) 

1,007. MEANS FOR OBTAINING PERIODICALLY-INTERRUPTED CURRENTS OF El- 
tricity. W. H. Grinsted. January 2lst. 

3.715. SPARKING PLuGS FOR INTERNAL-COMBUSTION ENGINES. 
Raden. March 9th. 

4,761. ELECTRICAL CABLES, SPECIALLY APPLICABLE TO CABLES HAVING A PROTEO- 
TIVE SHEATHING OF RUBBER. British Insulated and Helsby Cables, Ltd., and 
J. Brotherton. March 27th. 

5,696. AUTOMATIC SWITCHING APPARATUS FOR ELECTRICALLY-ILLUMINATED SIGNS 
AND THE LIKE. E. Savoye. April 15th. (April 30th, 1914. Addition to- 
823/15.) 

8,561. LOUD-SPFAKING TFLEPHONE Systeus AND Apparatus. H. J. C. For- 
rester (International Callophone Corporation). (Divided application on 
21,921/14, November 3rd.) June 9th. 


H. W. van 


EEE. eS 


U.S.A, Electrical Exports.—The Electrical World 


states that the figures of electrical export trade for May do not 


sustain, as they might be exnected to do, the figures of April, 
which showed a gain of about $250,000 over the previous year, the 
totals being respectively 91, 741.551 and $2,055,375; the May 
figures are $1,302,209, as compared with $2,040,720 a year ago. 
The figures for the 11 months of the fiscal year, inclusive of May, 
are more “revelatory” of the fact that up to the present the 
United States has not been able to seize the opportunity of supply- 
ing neutral markete, deprived by the war of apparatus and 
appliances from Europe; or it may be that the various came of 
blockade, submarine attack, high rates of freight and insurance do 
not hold up European exports. The total electrical exports for 
the 11 months of 1914-15 were only $17,724,676, as compared with 
$23,610,407 in 1913-14 and $24,458,084 in 1912-13, 
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GERMAN FUEL PROBLEMS. 


IN many respects the fuel problem has been much more 
serious to the enemy than to us for, although we have been 
amiable enough to tolerate German influence and owner- 
ship in time of peace, and a state of affairs in the colliery 
world in time of war, which has, in both instances, been 
a great source of moral and material benefit to the enemy, 
still we have at least had the seas open to our shipping, 
whereas Germany has had to depend almost entirely on 
her own fuel resources. These are, of course, very great, 
but the interruption of imports and exports has caused 
notable changes or rather developments in the utilisation of 
German fuel. | i .. 1 

‘Toa far greater extent than in this country, the value 
of by-products from coal was appreciated in Germany 
before the outbreak of war, and the technology of 
separating and utilising these by-products had been carried 
to a very high level. In the aggregate, German coal 
production exceeds the needs of the country, and the 
imports, though considerable, were only of special coals 
(such as our anthracite, the full national value of which 
will apparently be realised only when the beds are 
exhausted). On the other hand, German fuel exports were 
very largely coal briquettes and coke, i. e., coal from which 
the valuable by- products had been extracted. 

Since the outbreak of war the value of those by-products 
has much increased, for they include toluene (the basis of 
the high explosive T. N. T.“), coal tar oil (a good sub- 
stitute for petroleum), and benzol (which is equal, or 
superior, to petrol). The importance of the liquid fuels 
derived from coal is. particularly great since the enemy 
relied for petroleum and petrol on imports from America and 
Russia, excepting those from the oil-fields of Galicia. 

The increased military demands for coal by- products, the 
practically vanished outlet for coke by export, and the 
intensified industrial and military demands for coal for 
those purposes to which coke is not applicable, have all com- 
bined to increase the importance of using coke wherever 
possible, as, for example, in admixture with coal for boiler- 
firing. The “‘inflnence” of the State has been brought to 
bear on this matter. 

Just what the practice of efficient fuel technology is 
worth to Germany at the present moment it is difficult to 
estimate. Its methods and its practice have been consider- 
ably improved and extended since the outbreak of war, and, 
when peace is declared, the ways of economy and efficiency 
will undoubtedly remain in use. They will constitute an 
important asset in the industrial war that is to come, by 
making for cheapened power prodaction and for conservation 
and cheapening of materials. The fundamental practice on 
which this asset is based is that of burning as little raw 
coal as possible. A large percentage of coal as mined is 


worth far more as a material for manufacture or as a 


secondary fuel than as fuel in the state in which it first 
exists. The erection of by-product plant is not the work 
of a moment, and we are probably denied the fall benefit 
of its use during the period of the war; but it isa matter 
of the very highest importance that from now onwards we 
should utilise coal very much more efficiently than in the past 
—use it, in fact, as Germany was doing to a great extent 
as a matter of economic policy before the war, and as she 
has since been compelled to do to a very much greater 

extent, 
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Durme the period of the war we have of plantation rubber from the Federated Malay States during 
& Be : ; the three years :— 
ns „ published a number of articles on the past y 115 P at 
are. trade position in other countries, so that i Tons. Tons. 
those interested in the electrical industry might learn from January 3,131 acts 3,478 
: j 757 2,36 3,411 
thoroughly qualified experts just what are the outstanding 1 1.787 2418 3'418 
features of the situation and make preparations accordingly. April... 1,626 2,161 3,777 
For years before the war we made it our business to place aan ee = oa 8 8 
such matters periodically before our readers, many of whom July. 1,781 2.971 3,687 
made profitable use of the information that we were able to 3 
Total ... 12,262 16,821 22,877 


lay before them. Even then the urgent advice was con- 
tinually coming to us from all parts of the world, and 
we were passing it on, that British traders must prepare 
more energetically for meeting the serious industrial position 


that had arisen consequent upon Teutonic competition, in 
which our rivals did not disguise their desire to tle our 


industries. We were always being told to make plans, to 
develop schemes, to adopt this, that, and the other move to 
counteract German inflaence. To-day, when, roughly 

king, we have the world largely to ourselves, because of 

e removal of German influence for the time being, the 
same kind of counsel is being received - Be prepared for 
what is coming !—though unfortunately our pre-ocoupation 
with the manufacture of war munitions and the general 
financial situation prevent our following this injunc- 
tion as we might have done in days of peace. But 
as we have said before, not all the departments of our 
manufacturing businesses are en on war munitions, 
and in addition to our needing to make special efforts 
to maintain our exporta, the advice, Be Prepared!” 
should be very seriously considered in its relation to after- 
war business. Stocks abroad are depleted, there will be big 
demands. for all classes of electrical manufactures, and those 
who are able to offer them will find a ready sale. 

The article by Anglo-Egyptian,” on British Elec- 
trical Trade with Egypt,” which appears elsewhere in this 
issue, is by no means the least interesting of our series of 
articles on the foreign markets; indeed, we believe it to be 
one of the most practical and suggestive. It is certainly 
timely, and the views are those of one most highly qualified 
to report upon the Egyptian electrical trade position. On 
this point the reader need have no misgivings—he would 
5 have none were we at liberty to disclose the writer's 
identity. 


eats Stans of returning vitality in the 

mowers rubber market are still lacking, and 
market conditions, taken as a whole, remain disappointing, 
prices showing a drooping tendency, with only fitfal gleams 
of recovery, although very fair quantities of material are 
supposed to have been disposed of ont of the liberal arrivals 
coming to hand. While there is very little indeed to induce 
much hopefulness concerning the market in its present mood, 
it is regarded as somewhat surprising that prices should 
have displayed so much resistance, though the opinion that 
the underlying conditions are stronger than generally sup- 
posed finds fewer advocates than it did a month ago. The 
lingering hopes that a reawakening of interest on a large 
scale on the part of United States consumers would develop 
have not yet matured, though there are still chances in this 
respect. (ienerally, the statistical position remains fair, and 
this rather tends to restrain offers by importers in the hope 
that the approach of the new season may bring about some 
further developments. 

The July statistics here showed a reduction in the ware- 
house stocks of plantation rubber, the quantities actually 
delivered having exceeded the arrivals by about 1,000 tons. 
Larger supplies, however, are expected during the autumn, 
and the information coming to hand as to the progress of 
operations in the Eastern plantations is entirely satisfactory. 
There has lately been a reduction in the premium of High- 
land smoked sheets over other descriptions of fine material, 
the change in the position being attributed to the fact that 
there has been considerable improvement effected in the 


curing process recently, owing to the adoption of more 


scientific methods. The following details show the exports 


Official figures recently issued by the Dutch authorities 
reveal a marked growth in the rubber exports from Java, 
the 1914 figures jnst available showing an increase of 50 per 
cent. compared with 1913. It is pointed out that in the 
latter year the Netherlands and the United Kingdom were 
almost equal participants in Java rubber, but during 1914 
an A country increased its purchases by more than a 

on lbs. 


A “NEUTRAL,” writing in the Times of 
normas August 21st, drew attention once more 
Espionage. H 
to the German system of espionage. He 
pointed out that when our Government made the statement 
that the German spy system in this country had been 
broken up, the announcement was received by the enemy 
with shouts of derision. He went on to say that spying in 
the Fatherland had been reduced toa fine art, and that, 
wholly ‘apart from military matters, it was practised by 
peaceful citizens. Your German firm even had spi 
amongst those who were employed by a rival in trade ! 

Those who are concerned with electrical matters in this 
country could say something of the manner in which our 
whilom German rivals have endeavoured to filch orders 
which ought to have come to English firms. 

One can recall an instance of the German method 
which oocurred in relation to a power station not 100 miles 
from the offices of the ExxorricaL Review. New 
dynamos were required. Invitations to tender were sent to 
certain English firms, the directors being determined to 
support home industry. The lowest tender received was about 
£20,000—the exact figure is of no consequence. Before 
the order was placed, a polite German was shown into the 
office of the managing di r. After a little general talk 
about the weather, he offered, on behalf of his German 
principals, to supply the goods for £18,000. In this 
instance he received but short shrift. The managing 
director told him that his company declined * To provide 
any funds for the building of German Dreadnoughts.“ Sub- 
sequent inquiry showed that the German spy had bee 
“ nosing around ” among, and possibly bribing, the clerks, in 
order to acquire sufficient information to enable him to 
advance his tempting offer. 

These Teutonio methods are not the mere growth of 
yesterday. They are apparently characteristic of the race 
When reading (for the nth time) Smiles’s “ Life of 
James Watt,” we recently discovered an example which 
dates back well into the Eighteenth Century. Having 
drawn attention to the fact that after the efficiency of 
Watt’s engine had been proved in the Cornish mines, orders 
for the engines came in from France and Holland, the 
biographer proceeds: — 

Watt was more alarmed than gratified by the foreign order, 
fearing that the engine would be copied and extensively manufac- 
tured abroad, where patents had not yet been secured. He did 
not see that the best protection of all was in the superiority of his 
mechanics and tools, enabling first-class work to be turned out 
advantages in which the Sho firm had the start of the world. It 
is trus his meshanics were liable to be bribed, and foreigners were 
constantly haunting Soho for the purpose of worming out the secrets 
of the manufacture, and decoying away the bəst men. Against this 
every precaution was taken, though sometimes in vain. Two 
Prussian engineers came over from Berlin in 1779, to whom Watt 
showed every attention; after which, in his abeence, they got into 
the engine room and carefully examined all the details of Old 
Bess,” making notes. When Watt returned he was in high dudgeon, 
and wrote to his partner (Boulton) that he oould not help it, 
unless by discountenanoing every foreigner who does not come 
avowedly to have an engine.” 


We may be pretty sure that henceforth manufacturing 
firms in this country will be strictly on their guard against 
German methods of peaceful penetration 
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SOME MOTORS I HAVE MET. 


By E. F. BUTLER. 


[x an experience which covers some thousands of machines, 
although the majority call for no comment, yet some are 
remembered, either for something out of the ordinary in 
their construction or operation, or else for some fault un- 
usual or hard to locate. An instance of the former class 
was a 20-H. . motor in the Midlands, driving a foundry 
blower. The remarkable thing about it was that it appeared 
to have only one terminal. Curiosity prompted the writer 
to investigate, and as the owner had no objection he did s0. 
The terminal in question was a huge brass affair, almost 
big enough to lift the motor by, and fitted into an insulat- 
ing bush screwed into the place where the eye-bolt usually 
is. It turned out that the motor was a two-pole series 
machine, the two armature leads being connected between 
the two field coils, in place of the usual connector, one end 
of the field coils being taken to the only terminal, while 
the other end was connected to one of the holding-down 
bolte. The starter was connected up as usual, being in 
series with the terminal. The other main was connected to 
an iron gaspipe. The return from, the motor was via the 
holding-down bolts, which went throngh a girder, thence to 
the corrugated iron motor-shed, and on to an iron standard 
supporting a crane track to which the gaspipe was also 


Although not a motor, another machine, located about 
half a mile from the Bank, may be noticed. This is an old 
Gramme dynamo, of about 6 volte, used for plating, which 
has been running for over 40 years, and is still in daily use. 
The remarkable part abont it is the brushgear. 

The brushes, copper, of course, are fixed in a clamp which 
is free to swing round the spindle. Olamped in with 
the brash is a brass plate, nearly the same size as the brush, 
with a hole in the end. Hooks are fixed in the wooden 
beams above the machine, and a cord is tied through the 
hole in the brass plate and passed over the hook. Pressure 
on the brushes is obtained by hanging weights on the free 
end of the cord. When trade is slack a few large iron nuts 
are sufficient, but in busy times anything up to about 
14 Ib. of metal are attached, the quantity in use serving as 
a crude ammeter. It is interesting to note that during the 
whole time this machine has been running, the only 
renewals, apart from brushes, have been two new commu- 
tators and one new set of bearings. 

The electrical end often receives the blame for troubles 
which are purely mechanical. Probably the most common 
complaint in this connection, more particularly with belt 
drives, is that the motor goes too alow, or will not take the 
load. The writer has come across several instances of this, 
and in most cases the trouble can be traced to excessive 
slipping of the belt. It may be pointed out that when there 
is more than one belt between the motor and the driven 
machine, it is not necessarily the motor belt that is 
alipping. | 
A metal pulley, however long it may run, does not get 
polished if the belt does not slip unduly, but has a leaden 
appearance. When slipping takes place, the pulley will be 
bright and shine like polished silver. An examination of 
the belt will usually show it to be smooth and glazed on the 

inner side, and in bad cases the smell of burnt leather will 
be noticed. A speed counter will easily confirm whether 
the motor is running at its proper speed or not. 

On one occasion the driving end bearing of a large motor 
in a saw mills seized badly. It had practically welded on, 
and as much of the shaft as was visible between the end 
plate and pulley was blue from heat. The oil well was 
nearly full of good clean oil, and, on first thoughts, it almost 
seemed as if the law of cause and effect had ceased to work. 
The common-sense view, however, was that the colour of 
the shaft showed that it must have reached a temperature 
of somewhere in the neighbourhood of 500° F., and long 
before that time the oil would have been volatilised or burnt 
up. The obvious conclusion arrived at was that the oil 
had been added after the shaft had seized. The attendant 
was asked point blank if this was the case, and eventually 
he admitted that it was so. | 


~ 
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The trath of the matter probably was that the motor had 
been out of use for some time, was in an exposed position by 
the river side, and, being cold weather, the oil had thickened 
sufficiently to prevent the ring revolving. | 

About the same time the writer came across another 
bearing trouble, this time in a wood-working shop, the owner 
doing jobbing work for the furniture trade. He had pros- 
pered in a small way, and installed a larger motor. After 
it had been running for a few weeks complaint was made 
that the commutator end bearing was running hot at 
intervals. . 

The first time it did so the owner washed it out with 
paraffin, and, after refilling with fresh oil, it ran all right. 
A few days afterwards it again ran hot, and the owner 
asked to have the trouble investigated. It tarned out that 
the motor was fixed close to a moulding machine, a tool 
which runs at a very high speed and throws off a lot of 
chips. The cause of the trouble was soon apparent. The 
and of the oil well was open, and occasionally a chip of wood 
flew in and dropped in the oil well, got picked up by the ring, 
and lodged between the ring and the bush; in fact the 
ring was actually seen resting on a chip. A cover was 
fitted over the end of the oil well and the trouble did not recur. 

An unusual case of bearing trouble was met with a few 
years ago on a motor in a steel works. Again, the com- 

aint was a heated bearing, this time on the driving end. 

he motor was an old two-pole over-type machine, having 
split bearings, with caps held down by set screws. 

On removing the bearing cap it was found that the oil 
ring had cut a groove all round the shaft as neatly as if it 

been turned to a depth of about a quarter of an inch. 
The shaft was so weakened that it had to be renewed. 
The explanation of the trouble seems to be that the ring 
was very . . about a quarter of an inch wide by 
three-eighths of an inch deep. On that account it travelled 
much slower than the motor shaft, picked up particles 
of slag and grit, acting practically as a saw. 

Let me give a final instance of hearing trouble. The hoist 
of an overhead travelling bearing crane was driven by gearing 
from a 20-H.P. motor. After it had been in use a short time 
one of the armature bands came off, and it was found that 
the lift in the bearings was excessive, the armature being 
practically on the pole pieces. The motor was taken apart, 
and the bearings tried on the shaft. It was somewhat 
surprising to find that they were a very good fit and showed 
no signs of wear. The bearings were next tried in the end- 
plate, and the cause of the trouble wasapparent. The wear 
was on the outside. 7 

The bearing was 6 in. long, and the outside was left 

rough, excepting for about 1 in. at the centre, which was 
turned to a radius. The seating in the end-plate was 
uently the weight of the 
armature and the load and the pull of the brake blocks 
was only taken on a line of contact. 
Men who do nothing else but power work often get into 
the habit of locating faults almost automatically by symp- 
toms, without the aid of a testing set or test lamp, and can 
usually make a very good guess at the trouble. On the 
other hand, they sometimes guess wrong. Such a case 
occurred on a metal-catting saw, in which both the motor 
and gearing were enclosed. The only indication of the 
running of the motor was the movement of the saw. When 
starting up one day the operator was unable to get the 
saw to move. The electrician, who had examined the motor 
earlier in the day, came to the conclusion that the starter 
had burnt ont. Borrowing one from a standing machine 
near by, he connected up and tried again, still without 
result. Noticing that the no-volt release was energised and 
holding up the starter arm, he left it so, removed one of 
the motor covers, and found the motor running merrily. 
The key had come out of the pinion and the shaft was re- 
volving in the bore of the wheel. 

The writer has come across several instances of mice and 
rats getting into electrical machinery. They usually get in 
when the machine is warm after a day's run. Generally 
speaking, no harm is done, excepting to the animals them- 
selves, although in one instance a large rat got into a fan- 
ventilated motor and wedged up the fan. In another case 
a rat found its way into a lift controller on 530 volts, and 
caused a short-circuit. l 
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An unusual fault took place on a motor in a leather works 
tome time ago. The motor was hard to start up, would 
sometimes race, and af other times run at normal speed, 
and would flash over frequently. 

It was not overloaded, and all connections were apparently 
in order. It took some time before the trouble was located, 
but the fault was very simple, after all. 

The no-volt coil waa in series with the shunt field winding, 
and the overload release operated in the usual way by short- 
circuiting the no-volt coil. 

An intermittent break was found in the no-volt coil, and 
what happened was this: The contact on the starter arm 
was burnt and roughened, so that it did not fly back when 
the current was shut off. When the shunt field was opened 
by the break in the no-volt coil, the armature took an 
excessive current, which pulled in 
the overload coil and re-established 
the field. Sometimes the overload 
stuck in and kept the field, and 
sometimes it dropped, and the motor 
either flashed over or pulled it in 


again. 

Another case had somewhat 
similar features. A new motor and 
starter, which had previously been 
tested and run satisfactorily on load, am 
were packed and sent off to a cus- a 
tomer about a 100 miles away. 

A short time after, an angry pur- 
chaser telegraphed up.to say that 
the motor was no good, and the 
starter got red-hot every time an 
attempt was made to start the motor. 

A man was dispatched to the 
scene, and found the motor already 
pane up for returning. It was 

astily connected up without remov- 
iog it from the packing - case, 
and the customer’s complaint was 
confirmed. The armature lead was 
taken off the starter, the arm moved 
on and off the first step, and the ab- 
sence of any flash showed that there 
was a break in the field circuit. The armature lead was re- 


placed, the field wire taken off and connected to the line 


terminal of the starter, thus placing the field across the 
main as soon as the switch was closed. On trying again, 
the motor ran perfectly, plainly showing the trouble to be 
in the starter itself. The closest inspection failed to show 
anything wrong, and in desperation it was decided to pull 
the starter to pieces and take the fittings off the slate. 
This ultimately showed the source of the trouble. The 
no-volt coil had its inner end connected to the iron core of 
the magnet with the object of cutting out the starting 
resistance from the field when the starter arm was full on. 
A brass set-screw went through the slate with the connec- 
tion under the nut, and this set-screw, possibly owing to its 
having been tightened up too much, or being of hard brass, 
had broken in half in the centre of the slate, the connec- 
tion on the back being stiff enough to hold it from 


dropping oat. 


ELECTRIC VEHICLE PROGRESS. 


Electric Street Watering al Blackpool.— Blackpool is ever 
ready to adopt improvements, and has recently made a new 
venture by introducing an electric vehicle into municipal 
service. This takes the form of an electrically-propelled 
street watering tank wagon supplied by the General Vehicle 
Co., Ltd., of Imperial House, Kingsway, W.C. 

Until recently, the work of watering the roads in 
Blackpool had been carried out by means of horse-drawn 
vehicles, which go a long way in a long time, whereas the 
new sprinkler can water a road 21 ft. wide, at a speed of 
10 M.P.H., and recently, on test, distributed 6,000 gallons 
on 12 miles of road in 2% hours. This time incladed the 
running to the hydrant and loading, and from these figures, 
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Mr. Bee, cleansing snperintendent, Blackpool, estimates that 
he will be able to replace three or four of the horse-drawn 
vans. Apart from the great saving which this will mean 
to Blackpool, a great gain will be made in the expeditious 
manner in which the work will be carried out, which 
is highly desirable for a place like Blackpool during the 
season. 

The tank, which has a capacity of 750 gallons, was 
supplied by Messrs. J. W. Glover & Sons, of Warwick, and 
is equipped with their patent Warwick eprinkler in the front 
of the vehicle, which arrangement enables the driver to 
exercise continual supervision over the spread of the water, 
and obviates the necessity of looking back. cveron 10 

The chassis itself is of standard G. V. pattern of 84-ton 
capacity, fitted with 44- cell 17-plate Ironclad battery, which 
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ELECTRIC STREET WATERING WAGON AT BLACKPOOL. 


has an ampere-hour capacity of 268, and gives a range on 
one charge of 40 miles. It is understood that Mr. Bee, the 
cleansing superintendent, has made arrangements to charge 
this up at his destructor works. 

The chassis frame is constructed of 5-in. channel steel; 
the motor is a G. E. totally-enclosed type; the controller is 
of the G. E. type having four speeds forward and two 
reverse, regulated by field coils. Transmission is by double 


reduction, first by Morse silent chain enclosed from motor 


to countershaft, second by roller chains from countershaft to 
rear wheels. The countershaft is of the housed type on 
Timken roller bearings with spur gear differential. 

The vehicle complete looks smart, and has the usual 
advantages of the electric, namely, silence and cleanliness. 

Electric Vehicles in U.S. Postal Service.—Mr. A. Jackson 
Marshall, secretary of the American Electric Vehicle Asso- 
ciation, writing on the above subject, gives some interesting 
data regarding the performance and cost of delivery 
vehicles. This matter is of particular interest in the 
States, as the Government there is obtaining tenders for 
mail transport in 100 cities, while in this country there is 
obviously an enormous field for the use of the electric van 
in parcel delivery work, which has ecarcely been touched, 
and in which the actual delivery cost per parcel is pro- 
bably higher than it would be under electrical delivery 
conditions. 

Two experimental parcel post journeys were made with a 
1,000-lb. Walker truck, for delivery and collection of parcels 
respectively, the stops being accurately timed and other 
essential data being carefully compiled. 

As regards the delivery run, 150 packages were delivered 
by 143 stops covering 46°83 miles in 6 hr. 23 min. The 
time taken in travelling and making delivery per stop was 
2 min. 40°7 sec. Similarly the average travelling and 
delivery time per parcel was 2 min. 38} sec., while the 
average stops per mile were 8°067. The cost per mile and 
per parcel for energy was 55d. and °17d. respectively. 
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In the case of the collection run, 147 collections were 
made with 137 stops, covering 26:5 miles in 4 hr. 28 min. 

The time taken in travelling and collecting per stop was 
1 min. 574 sec., and per collection 1 min. 49? sec., while 
the average number of stops per mile was 5°17, and the cost 
per mile and per collection, of electrical energy was ‘85d. and 
15d., current in both cases being figured at 14d. per unit. 

The figures given are satisfactory so far as they go, but 
give little indication of the overall cost of delivery per 
parcel ; fortunately many of the items which go to make up 
this cost can be filled in by those undertaking such work 
from known data. 

Mr. Jackson Marshall believes that the motor vehicle 
must necessarily supersede the horse vehicle equipment in 
the U.S. postal service, and points out that in recent years 
20 to 30 electrics have been used in New York city in the 
service, although, owing to changes in the system, only 12 
are now in service, making deliveries from 19 postal sub- 
stations of large and heavy packages sent through the 
parcel post. During one winter month in 27 days these 
machines travelled 7,111 miles, and delivered 98, 243 
— an average distance of 22 miles per individual 
vehicle. 

The machines have, however, capacities of 45 miles per 
charge. The deliveries average out at 308 per day per 
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ELEoTRIC VEHICLES USED BY THE SOUTH AFBICAN RAILWAYS. 


vehicle, and the average distance per packet at 382 ft., 
while the average cost per parcel, excluding the salary of 
the attendant who accompanied the truck and made the 
actual deliveries, was between 14d. and 14d. 

In addition to the above tracks, a number of heavy 
machines are used for mail haulage between New York city 
depéta and postal stations, and some have been in service 
five or six years, having been used 24 hours a day in the 
year during that period. Such mail service is considered to 
be one of the most exacting to which motor trucks can be 


applied. 

The Indianapolis Post Office has used three electric 
delivery which, in point of reliability, speed and 
mileage, have proved very satisfactory. 

In a seven-hour day these wagons averaged 271°5 parcels 
in 189 stops over a distance of 18°75 miles. The cost of 
the day’s run, not inclnding the wages of the carrier, was 
about 238. 

The stops per mile were 6°02 ; cost per stop, 1°6d.; and 
cost per parcel, 1d. 

Last year the Parcel Post Delivery Committee of the 
E.V.C. of America conducted an extensive campaign with 
all the U.S. Government officials at Washington, the post- 
masters generally throughout the country and others inter- 
ested, with a view to inducing the Post Office authorities to 
recognise the value of the electric vehicle in their business. 
The work is so similar to that of the house-to-house de- 
livery undertaken by large stores that their successful use 
by the many important’ American houses, should, it is con- 
i have considerable influence on the Post Office 
authorities. Mr. Jackson Marshall gives a list of large 


8 * a 2 ENT 3 ‘ 
. SEE eae 
* PEETS 3 ne 5 


users of electric delivery vehicles, including the Ward 
Baking Co., with 510 ; the Adams Express Co., 326 ; the 
Marshall Field Co., 230 ; the American Express Co., 220; 
and several others, although these also employ numerous 
petrol-driven vans. For transport work over comparatively 
short distances, uiring frequent starting and stopping, 
the electric vehicle has proved its utility and economy, both 
in this country and the States, one writer estimating a 
saving of 25 per cent. on the cost of petrol delivery vans for 
such service. The range of delivery is such as will cover all 
N and specified journeys beyond town limits. 

hile the publication of data regarding frequent stop 
and start service is useful, there appears to be considerable 
scope for a more extended investigation of the cost and 
limitations of the electric as compared with the petrol, 
steam and horse-drawn vehicle in this country. One writer, 
for instance, has stated that it is found that where the pro- 
portion of ranning time is low and the standing. time high, 
the electric vehicle is the more suitable; this raises the 
question of the influence on cost per ton delivered of stand- 
ing charges in the case of an expensive electric vehicle as 
compared with, say, a horse equipment, where the idle wait- 
ing time is a considerable proportion of the whole. 

Many transport services involve such conditions, and the 
electric vehicle is peculiarly suited to undertake the work 
from many points of view, but compara- 
tive data is lacking as to influence of 
standing charges on the cost of delivery 
where lengthy periods of waiting nullify 
to a large extent the possible saving in 
expense while running. 

We want a better idea of the service 
limitations of the electric apart from 
limitations of distance. 

South African Railway “ Electrics.” 
—At the latter end of last year the 
South African Railways at Cape Town 
obtained nine 7,000-lb. electric lorries 
from the South African General Electric 
Co. for delivery work from the Cape 
Town docks. These vehicles are of 
standard G.V. type; the battery is 
underslung and supplies a G. E. C. motor, 
from which transmission is by Morse 
chain to a countershaft in which is in- 
corporated the differential, and from 
sprockets on the countershaft by heavy 
side chains to the rear wheels, Timken 
roller-bearings are fitted to the wheels, 
and the tires are solid, with twin tires on the rear 
wheels ; external contracting brakes are fitted on the counter- 
shaft and internal expanding brakes on the driving wheel 
sprockets. 

The control gives four speeds forward and two reverse. 
Motor, differential and axles are high off the ground, and 
the battery cradle gives 14-in. clearance from the ground. 

The S.A. Railway Administration has had extensive ex- 
perience of electric traction for short distance haulage, and 
its adoption on 80 liberal a scale points to the conclusion that 
within the limitations indicated the electric has peculiar 
advantages of its own. 


“ Bottle Rays.“ — According to the Times of 
August 19th, the German wireless news circulated through 
German official wireless stations and received by the Wireless 
Prees contained the following :—Prof. Goldstein has discovered a 
new kind of rays which he calls Bottle Rays because they are 
produced from Leyden jars. They belong to the same class aa the 
X-rays, but are of different colour when exported to the same sur- 
roundings. The gases of the “Bottle Rays” are very long and 
variously shaped, and at their end seem to dissolve in forms like 
clouds or cascades. 

We are at a loss for an appropriate comment on this remarkable 
item of news, which leaves us dazed. We should be glad to know 
whether Prof. Goldstein did it into English, or whether the Wire- 
leas Press is responsible for the translation. 


Horsham.—P.uant EXTENSILIOX.— The Council has de- 
oided to arrange for the extension of the storage battery at the 
generating station in readiness for the winter load. 
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ILKLEY ELECTRICITY WORKS. 


Some three weeks ago the electric supply undertaking of the 
Ilkley Urban District Council was officially inaugurated, 
Dr. Bates, chairman of the Council, performing the opening 
ceremony. 

The Council purchased a Provisional Order for the area 
about 13 years ago, from a private firm, but as it did not 
take the necessary steps to utilise its powers, this order was 


ILKLEY ELECTRICITY WORKS. 


revoked. A second Provisional Order was granted in 1912, 
and the question of evolving a suitable scheme came under 
consideration. 

The idea of purchasing electricity in bulk from the West 
Yorkshire Electric Power Co., who were intending to erect 
a generating station at Bingley, was abandoned, the Council 
deciding to provide its own plant; a 
further proposal to utilise the water- 
power of the river was also discussed, but 
ultimately a steam-generating scheme, 
prepared by Mr. George Wilkinson, 
borough electrical engineer of the neigh- 
bouring town of Harrogate, was adopted, 
he being subsequently appointed con- 
sulting engineer to the Council. 

The estimated cost of the work was 
rather under £18,000, and we gather 
that for that portion of the work the 
cost has not been exoeeded ; but ad- 
ditional cable extensions have been made. 
so that some £21,000 has been spent 
on the scheme. 

The generating station, which has 
been erected in Little Lane, adjoining 
the Council’s gasworks, is a plain brick 
structure, laid out suitably for extension, 
and includes a combined engine and 
boiler room— in which the locomo- 
bile type of prime mover is installed 
—with adjoining coal bunkers to hold 
180 tons of coal, and an accumulator 
room. 

The generating plant consists of two 
200-H. P. locomobile sets, in which the engine is mounted 
directly over the boiler, and due to the high superheat 
and relatively small steam losses, some remarkable effi- 
ciencies were obtained on test at the works of the makers, 
Messrs. R. Garrett & Sons, Ltd. 

The boiler is of the multitubular Cornish type, a special 
eature being that the corrugated furnace and tubes can be 
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withdrawn as a whole for cleaning, &c.; at the end of the 
boiler is a tubnlar superheater chamber. The working 
steam- pressure is 190 lb., and 180° of superheat are added. 

The engine, mounted over the boiler, is of the side-by-side 
compound type; the cylinder jackets are fed direct with 
boiler steam, and balanced piston valves are fitted to each 
cylinder. The engine is fitted with two fly-wheels and a 
shaft governor, and drives through a flexible coupling, an 
extension shaft carrying a chain sprocket, the drive on to 
the generator being by means of a Hans Renold chain 
running in an oil bath. 

The engine exhausts into a jet-type condenser working in 
conjunction with a single Edwards-type air pump, the 
condensing water being passed through a sprinkler-type 
cooling plant outside. 

The boiler is fitted with a special type of internal direct- 
contact feed water heater, water from which at high tem- 
perature is fed into the lower and cooler part of the boiler 
shell, thus improving the circulation. 

The engine runs at 170 R. P. M.; the test steam consump- 
tion was 10°6 lb. per B. H.P. on full load (180 B. H. P.), and the 
coal consumption, with high calorific fuel, 1:4 Ib. per B. H P. 
The mechanical efficiency of the unit is about 95 per cent. 

The contract for the electrical generators, switchgear, &c., 
was carried out by the Phoenix Dynamo Mfg. Co., Ltd.; the 
main generators are 100-Kw. units, and there are in addi- 
tion two balanoers and one double-ended booster to operate 
in conjunction with the battery plant. 

The main switchboard was supplied by Messrs. Whipp 
and Bourne, as sub-contractors, and includes seven gene- 
rator and works panels and four feeder panels for controlling 
the main feeders to Ben Rhydding, Middleton, the Town 
Hall, and King’s Road, and from these points distribution 
cables are carried through all the principal streets and 
roads. The total length of cables laid is, approximately, 
16 miles, and this work has been carried out by the 


Western Electric Co., Ltd. The distribution is on the 


three-wire system at 460 and 230 volta, motors above 
14 H.P. being supplied on the higher pressure. 

About 50 consumers have been connected to the mains, 
and the prospects of superseding the private plants in the 
district are good. 

It was at one time proposed to light some of the streets 
electrically, and also to illuminate West View Park with 
electric fairy lamps, but owing to the prevailing conditions 
this has been deferred. 
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GABRETT 200-B.H.P. LOCOMOBILE INSTALLED AT ILKLEY. 


The charges for energy in Ilkley are 5d. per unit for 
lighting and 2d. per unit for power and heating purposes. 

At the commencement of the work Mr. Wilkinson, janr., 
took charge of the cable laying as clerk of the works, 
but being on the reserve of officers, he was called up 
to serve with the first contingent ‘of the Expeditionary 
Force, being subsequently wounded in the retreat from 
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Mons and taken prisoner. In October last his position as 
clerk of works was taken by Mr. Sydney H. Bill, who has 
since been appointed electrical engineer to the Oouncil, as 
announced in a recent issue. There can be no doubt that 
a public supply of electricity will prove a valuable acquisi- 
tion to Ilkley, and add to its numerous attractions as a 
health resort and residential centre; our congratulations 


View OF P.D.M. GENERATOR AND OHAIN DRIVE, ILKLEY ELECTRICITY WORKS. 


are due both to the consulting engineer, Mr. Geo. Wilkin- 
son, and to Mr. Bill, the Council’s electrical engineer, on 
the successful initiation of the scheme; to Mr. Bill our 
thanks are also due for material assistance in the preparation 
of this short description. 


A NEW PRINTING TELEGRAPH SYSTEM. 


(Concluded from page 232.) 


The perforator, shown in fig. 1, is provided with a keyboard 
similar to that of a standard typewriter. The stroke of the 
keys is short, so that it can be operated without fatigue. Fig. 
9 shows the interior of the apparatus. The selecting mechan- 
ism consists of five horizontal bars placed beneath the keys 
and eo arranged that each key, when depressed, will engage 
one or more of the various bars and depress them. The 
depression of these bars selects the punches in the punch-head. 


Fic. 9.—KErYBOARD MECHANISM. 


After the selection of the punches is made, a common contact 
is closed which operates the perforating magnet. The tape is 
perforated crosswise instead of lengthwise, thereby effecting 
a considerable saving in the amount of tape. This is illus- 
trated by fig. 10, in which 4 represents the piece of ta 

required for transmitting the words London, New York, 
Paris.“ One-half the tape shown in B is the tape required 


to send the same words by the Wheatstone. The two pieces 
shown in B represent the amount of paper used 115 printing 
telegraph system which utilises the Continental Morse code. 
One tape is required for transmission, and the other is pre- 
pared by a receiving perforator and is then fed into a printing 
machine, which translates it and prints it on a tape. From 
this it will be appreciated that the economy in tape is a 
feature of some consideration. Fig. 9 also shows the mechan- 
ism of the indicator, the purpose of which is to indicate to the 
operator the number of 
letters that have been 
punched on one line. This 
ig a ratchet mechanism 
which is operated one tooth 
for each operation of the 
punching mechanism, car- 
ries a pointer across a 
graduated scale, and is re- 
turned to normal at any 
time the carriage return 
key is depressed. A lamp 
signal is also provided 
which warns the operator 
that she is nearing the end 
of a line. This perforator 
is extremely fast and on test 
has perforated correctly up 
to a speed of 92 words 
per minute, which was 
the limiting speed of the 
operator. 

Fig. 11 shows the trans- 
mitter with the tape in- 
serted. At each revolution 
of the distributor, the ee 
is moved one step to the 
left. This is accomplished by 
means of a pulse of current 
from a segment in the local 
ring, No. 4, of fig. 6, as has 
already been described. The 
location of this segment is 
such that the stepping of the tape takes place shortly. after 
the transmission from the fifth segment of the distributor, 
so that the tape can be moved forward and a new combina- 
tion set up on the levers before the brush is ready to transmit 
another signal from this particular quadrant. Five fingers are 
raised which, if they find holes in the tape, move upward 
and operate levers which correspond to those shown in figs. 


—— 
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3 and 4, thus setting up in one quadrant or one group of five 


segments the necessary combination for a given signal. The 
transmitter is provided with two switches for control by the 
operator. The upper switch, which has two positions, 
start and stop, is used when it is desired to insert a 
new tape or when it is desired to stop the transmitter. In 
the start position the tape is moved forward one step 
per revolution, as described. In the. stop position the 
fingers which feel out the holes in the tape are all held 
down, thus connecting only the spacing battery to the five 
segments connected to this transmitter. The switch in the 
base, which has two itions, on and off, opens and 
closes the circuit of the stepping magnet. If in the. off 
position, the tape will therefore not be stepped forward, but 
the signal which happens to be in the transmitter will be 
repeated once for each revolution of the distributor, because 
the operation of this switch does not draw down the fingers 
which feel out the holes in the tape, as does the operation 
of the other switch. This is sometimes desirable for testing 
purposes. Normally, this switch is left in the on position. 
Fig. 13 shows the transmitter with the cover removed and 
the clips which are provided to make contact with springs 
mounted on the table. This method is adopted with the 


Fic. 10.—COMPARISON OF PERFORATED TAPES. 


various pieces of apparatus, as will be noted later, so that a 
piece of apparatus can be readily removed, if suspected of 
being faulty, and replaced by one which is known to be in 
working order. | 

The printer is shown in fig. 1. In front of the printer 
proper 1s a box containing the relays and resistances essential 
to its operation. A bell is also pce which respondg to a 
predetermined signal sent over the line, this signal being the 
signal for “J” preceded by a figure-shift signal. Alongside 
of this box on the printer frame are two push-buttons, one 
marked “CR” and the other LF.” By operating these 
push-buttons, the operator can return the carriage or cause 
the paper to be moved upward. This is frequently desirable, 
particularly in starting up after an interruption, in preparing 
the printer for a new message. CR indicates carriage 
return,“ and LF ” line feed. The printer and the relay 
box are two separate units and are connected to the table 
wiring through spring clips similar to that shown on the 
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transmitter. The relay box is removed by pulling forward, 
and the printer by sliding backward. The printer is arranged 
to print the message in column form on paper 8.5 in. wide. 
Fig. 14 shows the form of message and style of characters. 
Paper is supplied to the machine from a roll mounted on 
the back, and eo arranged that it can be readily replaced by 
an operator standing in front of the table. Just above the 
window of the printer is a cutting edge which permite a 
message to be torn off as soon as completed. The machine is 
of the type in which the paper moves and the wheel is 
stationary, except for its rotary movement, in order to bring 
the desired letter opposite the paper. e type wheel is 
mounted on a vertical shaft driven by a spring which is 
kept under the desired torque by a small motor and dynamo- 
meter. The type shaft is released after the letter has been 
selected, and it revolves until it strikes a stop thrown up in 
its path. The position of the P is determined by the letter 
selected and brings the desired letter in front of the paper. 
As soon as the type wheel is stopped the paper is forced 
against the t wheel by a printing magnet, and the letter 
is printed. e wheel is inked by two felt rollers which 
have been saturated with ink and which are held against the 
type wheel. The selection of stops is obtained mechanically 
by the use of five disks. The position of each disk is deter- 
mined by an electromagnet which is under control of one of 
the relays connected to the receiving segments. For each 
combination of relays selected there is a corresponding move- 
ment of the disks which permits the required stop to he 


Fic. 11.—TAPE-OPERATED TRANSMITTER. 


Fra. 13.—TRANSMITTER WITH COVER REMOVED. 


moved into such a position as to stop the type wheel in the 
pieper position. Fig, 13 shows the printer and relay box 
with covers removed. The paper has also been removed, in 
order to show parts which would otherwise be hidden. The 
type wheel and ink rollers are shown at 1, the selecting disks 
at 2, and the motor at 3. 

One unique feature in the design of this printer is its unit 
of construction. For example, the mechanism which moves 


the paper carriage and the paper across in front of the type 


wheel is a complete unit by itself, as is shown at 4. 
case of trouble in this unit, it can be replaced in a very few 
minutes without disturbing the adjustments of the other units 
which go to make up the printer. The printing unit is shown 
at 5, and is likewise easily replaced. paper carriage, 6, 
is a unit which can be readily removed. Likewise the paper 
lift, 7. In fact, the working parts of the printer consist of 
twelve units, each distinct and readily removed. Two lamps 
are provided for special signals, No. 8 and No. 9. Lamp No. 
8 is used in the one-way system when the printer is used in 
connection with a keyboard, and indicates to the operator 
that she is nearing the end of the line. Signal lamp No. 9, used 
in all methods of operation, indicates whether or not signals 
are coming in to the printer. In all the methods of operation 
using a distributor, two-way, double-duplex, triple-duplex and 
quadruple-duplex, this lamp is operated directly from the dis- 
tributor through the intermediate segments in the receiving 
ring R, (fig. 4). The flashing of this lamp when the printer is 
not working indicates that the latter is out of service. 

The function of this lamp is to eliminate the possibility of 


an operator sending messages when the distant printer is not 
working and the receiving operator assuming that the failure 
to print is due to the fact that the transmitter at the distant 
end is not sending. In the relay box the five relays to the 
left constitute the five selecting relays shown in figs. 3 and 4. 
The sixth relay from the left is the one which receives a pulse 
from a segment in the local ring, No. 4, and starts the 
mechanism of the printer after the selection has been received 
by the eelecting relays. The remaining seven relays are 
required to perform various functions, the description of which 
would lead to considerable detail. 
Fig. 15 shows a piece of apparatus known as the automatic 
control. The function of this piece of ap) tus is to stop 
the transmitter in case the operator is unable to keep up wit 
the pace set by the distributor. Its position on the printing 
table is shown in fig. 1, directly behind the transmitter, the 
projecting lever arm extended forward between the perforator 
and the transmitter. The tape normally forms a small loop 
as shown. If the perforating operator should stop, the trans- 
mitter will continue until the slack in the tape is used up and 
the tension of the tape lifts the lever of the automatic control. 
This movement automatically stops the transmitter, which, 
however, continues to transmit only spacing current, having 
no effect on the distant printer. As soon as the operator begins 
perforating, the lever arm is dropped and the transmitter 
continues from the point of the interruption. Thus the mes-, 
sage at the distant end is not mutilated. The automatic control 
has one other important feature, namely, it enables the receiv- 


Fic. 18.—INTERIOR OF PRINTER AND RELAY. 


ing operator to send bell signals over the line, as has already 
been referred to. l f > | 
mechanism which drives cams, causing certain spring combi- 


is accomplished by an escapement 


nations to be made in 5 For example, to ring the 
bell once at the distant end, the operator will insert a finger 


in the hole marked start and pull down until the finger 
engages the stop, and then release. 
normal position shown the cams will be rotated and the 


In returning to the 


required contacts made to give the bell at the distant end one 


stroke. In doing this the transmitter is automatically sto 


itte pped 
and started, thus causing no mutilation of the message which 
is being transmitted. If it is desired to ring the bell twice at 
the distant end, indicating to the operator that the tape should 
be re-run, the operator will insert the finger in the second 
hole marked ‘‘re-run,’’ pull the lever down to the stop and 
release as before, and so on. Thus signals of one, two, three, 
four or five strokes of the bell can be automatically trans- 
mitted over the line without mutilating the message that is 
being transmitted. The automatic control is also arranged 
with the clip connections, eo that it can be readily removed. 
Fig. 15 shows the interior of the apparatus, the cams and con- 
tact springs being plainly visible in the foreground. 

Fig. 1 shows a complete multiplex table . On the 
left 1s the printer with its relay box, in the centre are the 
transmitter and automatic control, and at the right is the 
keyboard perforator. Beneath the table at the left will be 
noted a metal terminal box. This box contains fuses, and in 
it all the connections are made between the table and the dis- 
tributor. This table is a standard unit for use in the two- 
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double-duplex, 


methods of operation. 
for the various methods of operati 


way, triple-dupice , and quadruple-duplex 


e number of table units require 
on are as follows: Two-way, 


two at each end; triple- 


NEW ELECTRICAL DEVICE 


S, FITTINGS - 
AND PLANT. = | 


one at each end; double-duplex, 

duplex, three at each end; quadruple-duplex, four at each | f 

end. Multi-Pole Isolating Switches. ` 

In addition to the number of table units required for each It often occurs in modern practice that it is preferable to inetall 

method of Pee there will be required at each end an multi-pole rather than single- le isolating switches; it is, for 

electrically driven „tunin fork, a motor, a mechanical cor- example. sometimes difficult to mount the ordinary ook-operated 

recor, and a distributor having the proper segment arrange- single-pole type where they can be easily and quickly reached by 
the hook, and for such cases a multi · pole switch, such us ear 

t 


ment for the particular service required. 
For the one-way service using eyboard transmission the 
same printer as shown in figs. 1 and 18, without the relay 

a direct transmitting 


box, is mounted on & special table wit 
this combination sometimes being called the short- 


Fic. 14.—MESSAGE PRINTED AS RECEIVED. 


Where the characteristics of the line will permit, 
le of satisfactory operation at the 


the one-way system 18 capa 

ds. On more difficult circuits it may be 
transmission, for reasons already 
peration is used as a feeder 
f the other methods of o ration, it 
transmission at the central- 
office end, since then it will be possible to utilise tape pro- 
duced by a re-perforator for transmission In this 
cose it is not essential to have the printer at the central office 
record outgoing messages, since the tape may constitute an 


office record. : 
ticability of the system has been proved by tests 


The prac 
of the quadruple-duplex by the Western Union Telegraph Co. 


stated. Where this me 
or distributor for one 0 
may be advisable to use ta 


Fic. 15.—INTERIOR OF AUTOMATIC CONTROLLER. 

or more than a year. 
tests indicate that 
ast the experi- 


uipment has been in operation f 
ts Of this and other less extended 
hly practical and is well p 


This eq 
The resul 
the system is thoroug 
mental stage. 

The success achieved is the 
single problem of a number o 
pat with knowledge and experience 
of some important phase of the problem. 

i stigators been neglected. 


result of the concentration on 4 

f minds, each particularly we 

j for the consideration 
Nor bas the work 

The multiplex prin- 

d by him over 30 


It remained, none the less, for Mr. Donald Murray, who 
had previously developed a high-speed system using the Baudct 
fve-unit code, to appreciate the inherent advantages of the 


Baudot multiplex system. 
multiplex ey stem, which included machine sending and column 
printing Although novel in many respec 

not altogether an innovation, 
sation and working out of old principles which 


and found successful. 
— 


Mexico.—The Commercial Intelligence Branch of the 
Trade has received the following telegram from er 
r 


Consul at Mexico City :-—" Communications resto 

y it wi preferable to 
ta (of) British merchanfise for the present except by 
advice of agents here. Communications interrupted between here 
and Northern krontier still. 


in fig. 1, will be found partioularly useful. 


THE GENERAL ELECTRIO Co., LTD., 0 


E. C., 
of the condenser system of protecting : 
against the effects of surges. These phenomena Were practically 
unknown or, at any rate, unreco 
electrical undertakings, the amou 


Flu. 1.—MUvuLTI-POLE ISOLATING SWITCH. 
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ay “pe mounted 


this switch is provided with a spindle on which m 

a chain-wheel or crank for any system of mechanical romote 
control, by means o 
out immediately with certain 
supplied by the ELECTRIC AND GENERAL WORES, LTD. of 15, 
Victoria Street, London, 8.W., for any voltage up 


les may be switohed in or 


f which the three po 
These switches are 


and ease. 
to 50,090. 


Condenser Protection against Surges. 
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Fic. 2.—BATTEBY oF MoscioK I CONDENSERS. 


head or underground cables became sufficiently great to allow of 

surges which imperilled the integrity of the insulation or actually 

broke it done. Sach surges may due to resonance, switching 

operations, arcs and sparks, and lightning discharges, and differ 

in their nature according to their origin, but any kind of surge is 

capable of producing severe streeses on the insulat on of a system 
E 
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at some point or other. The horn type of arrester is useless except 
for high voltages, and as its use involves the formation and rupture 
of an aro, ita disadvantages may outweigh its advantages. The 
aluminium electrolytic arrester is excellent for use with direct 
current, but cannot be used on A.C. lines without a spark-gap in 
series with it, and has to be charged daily. Multi-gap arresters 
have been widely and successfully installed, but will vot operate 


is in a position to act instantaneously and at all voltages, and has 
the important advantage that it modifies the wave-form of steep- 
fronted waves, which are apt to break down the end turns of 
transformers and generators. All these points are discussed in the 
brocoure, which, as a technical essay. is of quite exceptional 
quality, and illustrations are given of the Moscicki condensers in 
various applications. 
This device has been previously described in our pages; briefiy, 
it consists of a long narrow glass tube, coated with metal inside 


Fie. 3.—OUTpOOR Tyre OF CONDENSER. Fig, 4.—BATTERY OF ELECTROLYTIC CONDENSERS FOR TRAMCAB PROTECTION. 


at low voltage, and are easily put out of action by a discharge, 
leaving the system unprotected. The presence of a high resistanoe 
in series with the surge arrester, which is necessary to prevent the 
possibility of resonance, also limits the effectiveness of the arrester 
in reducing the surge voltage. From all these objections the con- 
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Fic. 5.—SECTION THROUGH ELECTROLYTIC (D.C.) CONDENSER. 


denser type of arrester is free; it offers a high impedance to line 
voltages of normal frequency, while it practically short-oirouite 
the line for high-frequency surges, and dissipates the energy of the 
surge without allowing a heavy line current to flow to earth. It 
is connected directly to the line, without any spark-gap, and thus 


and out; at the neck, where the static stress is greatest, the glars 
is thick, but elsewhere it is very thin, so that the capacity is 
great. A ohina insulator surrounds the neck, and the whole is 
mounted in aniron tube, filled up with a mixture of water and 
glycerine, to maintain the temperature uniform. These elements 
are grouped together in frames to form batteries of suitable 
capacities, of which one is shown in fig. 2, for indoor use; fig. 3 
shows a battery for installation out of doors, with an iron oover. 
As the oondeneer alone cannot deal with high-pressure, low- 
frequency discharges, the Giles valve is employed for this purpoee ; 
it consists of a epark-gap in series with a resistance, and with a 
number of spark-gaps, each of which is shunted by a condenser to 
earth. This device, owing to the use of condensers, begins to act 
with much smaller excess pressures than ordinary multigap 
arresters. Other apparatus dealt with in the brochure are the 


water-jet resistance for relieving lines of static charges ; electro- 
lytic condenser batteries, for protecting D.C. tramoars, and discon- 
necting awitches for condenser batteries. Fig. 4 shows a battery 
of four electrolytic condensere, for use on a circuit up to 600 volts, 
and fig. 5 is a section of the D.C. arrester, which consists of two 
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pla i irals and immersed in an but lr i REIR Ke a aii, owing A the pe D 
i 1 installations of condensers are lower ends of the p um pieces are very fine an tl 

N lun brochure, and technical explanations, diagrams of flattened in the planes of motion. On the end of the balance beam 

A certainly an admirable from which the coil B hangs is fixed another small ivory rod. 


Two very fine wires are stretched from the pieces of platinum over 


specimen of trade literature. this rod and pass sa in the ae is spirale ad on gage 
€ 2 the movable coil B, ires connect the term and one o e 
The “ D.G.” Four-Heat Griller and Cooker. compartments of the box, the terminal Y and the coil B", the coil 


MESSES, DRAKE & GORHAM, of 66, Victoria Street, S.W., are R and the coil B. the oil B and the other compartment of the 


nickelled steel, and consisting of a 74-in. diam. circular open-type through the mercury in one of the compartments, the piece of 
heater, supported on brackets above a 9-in. diam. base ; grilling an platinum and the wire to the coil B and back through the wire, 
toasting operations are carried out on the underside, and boiling piece of platinum and mercury in the other com ent to the 
snd frying above, a full complement of utengile, including shallow oll B’, and thence through the coil E to the terminal 2 

i and deep pans, strainer and reflector OF lid, being provided for When the balance is not in use the beam reste on the frame- 
! this purpose, as shown in fig. 6 (page 266). | work, An electrical method is used for releasing and fixing the 
The feature of the apparatus which will appeal to purchasers is beam. The outer end of à lever at the back of the balance is con- 
| that by connecting up to specified pairs of the four plugs provided, nsoted above and below by two metal pieces to two cylindri 
four heat variations can be obtained, thus enabling only the neces- iron rods, which can move y in vertical direction inside two 
ary amount of heat (and electrical energy) to be used for a par- aoleneids o’, O fixed to the central upright stem of the balance. 
ticalar purpose. The four loadings are 600, 330, 970 and 140 watte. When a current of electricity is passed through the coil of the 
This arrangement, besides facilitating cooking operations, means lower solenoid 0” ite iron com is drawn down into the oleo 
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a considerable saving in cost of current in many ces. Thus the outer end of the lever is drawn down , allow 
The construction of the heater unit is simple end robust, and it te framework which is connected to it to fall down aà short dis- 
appears to be easily repairable. tance, the balance beam being thus released. The weight of the 


The apparatus is connected to the mains by means of fiexible cores causes the lever to remain down when the current is switched 
) with twin sockets; it appears to be excellently finished, and as off. When an electrical current is now passed through the coil of 
it costs considerably under 308., ita cost is quite moderate. the upper solenoid o' ita iron core is drawn upwards. This action 

causes the outer end of the lever to rise, thus raising the frame- 

work. The beam is therefore held fixed at rest again. A wire 

Qe (w spring holds up the lever when the current is switched off. Thus 

in order to release or fix the beam of the balance, a current of 

electricity need only be momentarily passed through the lower or 


l 
AN ELECTROMAGNETIC VACUUM the upper solenoid. 
Three wires, insulated from one another by means of ebonite, 
BALANCE. pass through the metal base of the balance and through the glass 
plate They 5 me stoel i in 5 P, F and 
i p”. One end of the coil o wire e solenoid O 
By JOHN 8. ANDERSON, M.A., B. So., Ph.D. -the aip onse nd of the coil in the soleni o" is connected 
termi 1 ends coils are 
| (Abstract of paper read befure the FARADAY SOCIETY.) 3 1 middle 1 = eine 
Durina the course of work carried out by the author on the rates The eleotrical 
of absorption and giving up of water, aloohol, and benzene vapours are shown diagram 
by a gel of silicic acid, an electromagnetic balance was designed to and F are all ou 
f allow of substances being weighed in vacuo. The chief aim was 


to be able, if possible, to weigh a substance, whose weight may 
alter under certain conditions, from time to time without removing 
it from the vacuum. The principle involved is that of the well-known 
Kelvin balance for “ weighing” electrical currents. One of the ecale- 


direction. Thus when an electrical current is passed through the 
coils, the movable one is attracted towards the lower, and repulsed 
by the upper, fixed coil. These attractive and repulsive forces may 
be increased or decreased by increasing or decreasing the current 
passing through the coils ; they are made use of to counterbalance 
the force of gravity acting on the substance to be weighed in the 
scale-pan hanging from the other end of the beam of the balance. 
Should the weight of the substance vary from time to time, the 
variations can be determined by altering the current passing 
through the coils until equality of the forces acting on either end 
of the balance beam is obtained. The balance is enclosed in a 
bell-jar which can be evacuated, so that the process of weighing 
cau be carried out while the substance whose weight is required 
is in a vacuum. 

The chief metallic parts are nickel-plated. The movable coil of 
wire which takes the place of the second scale-pan hangs halfway 
between the fixed coils of wire and when the beam is at rest, described. R 
that is, when the pointer is at zero. The knife-edge at the centre passing throug 
of the beam rests on a small plate of agate, The balance is fixed 70 volts. T is a resistance box, 
to a round glass plate which lies on & steel table having three legs. = ances connected in series. V’ is a key by means of which the 
This table reste on a wooden board, to which are attached three circuit may be made or broken at will. To 
screws, the height of which may be varied at will. By adjusting connections necessary for releasing and fixing the balance beam by 
the screws the plate on which the balance rests may be fixed in a means of the lever operated on by the solenoids 0’ th 
horizontal position. The dimensions of the movable parts of the iron cores. The battery 8" gives a pressure of about 10 volts. T 18 & 
balance are such that the total surface exposed on either side of slide resistance. v“ isa two-way key ; when the lever is placed in the 
the beam is approximately the same. The reason for this is that upper position (dotted line), the circuit through the upper solenoid O 
when in an experiment water vapour, or other vapour, is intro- is closed, and when placed in the lower position (dotted line) the 
duced into the balance, there will be approximately the same circuit through the lower solenoid o is closed. When the lever is 


amount of vapour adsorbed by the metal, glass, c., on either side in the middle position no current passes through either circuit. 
of the beam The balance should be carefully calibrated before and after a 


The method of connecting up the coils of wire B, B', and B°, series of experimente. This may be done by placing certain known 


fig. 1, with one another and with the necessary battery is as weights in the scale-pan of the balance and determining the 
follows : Two brass terminals F and F” pass through small holes strengths of the currents that must be passed through the ooils in 
in the glase plate. In order to prevent leakage of air at the ter- each case. A curve may then be constructed, giving the relation 
minals when the bell-jar cover is on the balance and the apparatus of electrical current to weight. 

is evacuated, small leather washers are provided above the plate, With the amperemeter used in the experiments a difference of 
and the terminals are sealed below the plate by means of wax. A O1 milliampere could be detected. This correspon i 
little rectangular box of ebonite is fixed at the top of the pointer, enoe in weight of 0°35 to 0°7 milligram, depending on 
and is divided into two compartments, esch containing a little of the range of weights used. If more care were 
mercury. Above the box, and attached in a horizontal position to choosing the range of weights, and if a more 200 
the centre of the beam, is a small rod of ivory. Two small pieces meter were employed, it would be possible to increase 
of platinum passing through this rod are fixed vertically in such ness of the balance considerably. 
a position that each of them dips into one of the mercury com- approximately before an experime 
partments of the box. When the beam vibrates about ite position weight of the substance under examina à 
of equilibrium the pieces of platinum move through the meroury, venient range of current may be employed, The maximum 
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current applied should be kept fairly small, in order to prevent 
heating of the coils, 

There are numerous physical and chemical processes which may 
be investigated with the help of the balance. 


ELECTRICAL HOUSES AT DUMBRECR. 
| GLASGOW. 


ELECTRICITY offers such advantages in cleanliness, convenience 
and comfort that it is not surprising to find it daily growing in 
favonr with the modern housewife. Particularly when applied to 
cooking and heating it eliminates much of the drudgery from the 
home besides ing undonbted hygienic properties. 

An electrical garden city fittingly describes the latest develop- 
ment in the form of a number of neat and compact villas erected 
on a charming little estate called “Hazlewood,” situated at 
Dumbreck, a comfortable car journey from the centre of the City 
of Glasgow. 

According to Mr. Lackie, chief electrical engineer of the city, 
these are the first houses where domestic requirements are entirely 
dependent upon the electric power. 

These villas, which have been erected by Messrs. Geo. Hamilton 
and Oo., of Glasgow, are built in several sizes of four, five, and six 
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Fid. 1.—ONE OF THE AVENUES AT “HAZLEWOOD” ESTATE, 
DUMBRECK, NEAR GLASGOW. 


apartments, and present a most picturesque appearance against the 
thick foliage of the trees, with which the estate abounds. 


oe & 
i 3 $ j — D 1 
Fig. 2.—KITCHEN OF ONE OF THE MODEL Homes AT HAZzLE- 


WOOD“ ESTATE, DUMBRECK, SHOWING A CARBON ELECTRIC 
COOKER. 


The fires in the principal rooms, particularly the drawing rooms, 
were supplied hy the Carron Company, and comprise several of 
that company’s newest types. 


These fires give a rich red glow of heat almost as much like the 
natural fire as one could wish. The standardised elements, with 
which they are fitted, are easily interchangeable. Guard tumbler 
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Fid. 3.—CoRNER OF A DRAWING ROOM IN MODEL HOME AT 
‘““HazLEwooD”" ESTATE, DUMBREOK, SHOWING A CARRON 
ELECTRIO FIRE, 


switches and earthing terminals are also provided. This type of 
fire is most reliable in action, portable, and inexpensive in first 
cost and maintenance, and, being artistic in design, considerably 
adds to the decorative effect of the room. 

The cookers, which are by the same firm, embrace their popular 
Noa, 304 and 306 types. 

The ovens in these cookers are double-cased and packed with 
heat-retaining material, the exteriors being of moss-green porcelain 
enamelled steel sheets. The interiors are mottled white and gray 
porcelain enamel lined, the raised parte, including the hob—which 
is fitted with boiling plates and grill complete—are ground and 
polished, and all heating elements are standardised and removable. 
Indicating switches, fuses and pilot lamps are supplied to each 
cooker, the pilot lamps indicating at a glance whether the current 
is on or off, thus avoiding waste of electrical energy. 

Hot-water heaters are placed in the bath-rooms immediately over 
the tape, and, being near the delivery, loes of heat by long pipes is 
obviated. 

As some indication of the economy and efficiency of electric 
cooking, it might be mentioned that a breakfast can be prepared 
and served in the time usually required to make up a coal fire, and 
according to teste taken by Mr. Hamilton during the month of 
June, the cost for cooking, lighting and heating for six persons 
worked out at 8d. per person per week. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Staff Engineers and Labour Exchanges. 


With reference to your correspondent's letter on the above subject 
in your last issue, I would inform you of my own experience. 

A few weeks ago I made an application for a post for which I 
thought my training and experience would be useful. I handed my 
letter of application, together with copies of testimonials, £o., to 
the clerk in charge at one of the Exchanges. My letter, &o., wae 
returned to me with a card which I was requested to fill in. 
This I declined to do, and consequently my application was void. 

I have heard from friends that they have been deterred from 
applying for posts owing to these conditions. 

Surely, without in any way being guilty of snobbishnese, some 
discrimination should be exercised at the Labour Exchanges 
between -the inquiry for a job from a casual labourer and the 
application for a staff appointment from a trained and educated 
engineer. 

I am quite bertain that inquirers are being deprived of the 
replies from the best men, and applicants are discouraged from 
further attempts by the methods now in vogue. Sui 

All. 


London, S. W., August 20th, 1915. 


With reference to Alcor's' letter in the ELECTRICAL REVIEW 
of August 20th, I should like to inform staff engineers, and, indeed. 
all employés working for a salary, in distinction to workmen ** 
paid by the hour, that they are at liberty to seek and accept any 
position they like. Thisalso applies to those working on war munitions, 
In this connection I would quote from a letter from the Ministry 
of Munitions, now before me, in reply to a communication as to 
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whether salaried employés were entitled to a war bonus when 
employed on munition work, and also if they were at liberty 
to seek other employment, This letter reads as follows: 

“In reply, I am to state as regards the first point, that the 
matter is one to be settled with your employers, and as regards 
the second point, that the Manitions of War Act, 1915, imposes no 
restriction in this respect on employés other: than workmen in 
regard to changing employment.” 

This extract makes the position of salaried employés quite olear, 


I think. 
l Salary. 
London, Avgust 21st, 1915. 


Units from Refuse. 


It would be very interesting to have the opinions of refuse 


destructor engineers on the point so strongly raised by Mr. 
Abraham, namely, the setting of the boiler directly in the 
combustion chamber, next to the grates themselves. 

At first sight, it would undoubtedly appear to be an advantage. 
but Iam of opinion that in actual running there would be no real 
gain. It seems that the great secret of efficient destruction of the 
refuse—and by efficient I mean freedom from noxious fames, dust, 
&o.—is the provision of an adequate space in which all fumes can 
be thoroughly cremated, and ample room provided for the 
settlement of dust. To do so the fumes must, therefore, be 
brought into intimate contact with the red-hot surface, and 
by placing the boiler tubes on the top of the combuation 
chamber, a certain amount of red-hot surface is displaced by the 
cooler surface of the metal tubes. Further, the excellent 
steaming results we obtain are undoubtedly due to the large 
thermal storage system provided by the red-hot brickwork of the 
combustion chamber, as well as the brickwork of the boiler 
setting. It is well known that the great efficiency of mechanical 
stoking is largely due to the fact that no cold air is allowed to 
enter the boiler setting during the process of stoking. If the 
boiler tubes were set immediately over the combustion chamber of 
a destructor there would indisputably be much more shance of 
cold air getting to the tubes when clinkering a fire. In our type 
of destructor, even when steaming on a good load, there is no 
appreciable drop in the pressure when clinkering, and this is no 
doubt due to the equalising effect of the large heat storage in the 
brickwork chamber lying between the grates and the boiler 
setting. 

I have experimented with burning cheap dust coal mixed with 
the refuse, and it certainly is a great help, but my experience has 
proved that it does not pay us, owing to the cost of carriage 
between the pits and our works, which, in our case, amounts to 
something like 12s. per ton. 

I quite appreciate Mr. Abraham’s remarks about the price of 
house coal in Wales, but what I meant to imply was that I was 
under the impression that the miners were able to obtain a certain 
amount of coal at a very cheap rate for home consumption, hence 
there would not be the drastic economy exercised in the houses 
with regard to the burning of kitchen fire cinders. 

I hope these points raised by Mr. Abraham and myself will 
induce destructor builders to enter into the question more seriously, 
because, as I have already stated, under the present prices of coal, 
it behoves us all to exercise all our engineering ingenuity in utilis- 
ing every source of heat possible, We at Horsham are burning 
saw-mill refuse on the coal grates of our boilers without any 
special re-arrangement of the fire-bars, with every success, 

John B. Morgan, 
Electrical Engineer, 
Horsham Electricity Works, 
August 23rd, 1915. 


From the Dardanelles. 


A few lines to thank you for your continued kindness in sending 
out the copies of the good old Review for the information of 
electrical readers in the Royal Naval Divisional Engineere—the 
unit which, as you will probably remember, the Institutions of 
Civil, Electrical and Mechanical Engineers were instrumental in 
recruiting in September and October last. It enables the fellows 
to keep in touch with the commercial and scientific world, which 
would be diffloult, if not impossible, in any other way, so that when 
that long-looked-forward-to day of returning to civil life arrives, 
we shall not feel so awfully strange and iguorant of all that has 
transpired during our absence. 

[The writer proceeds to give a short diary of the work of the 
unit from March let to May 6th. | 

From the latter date down to the time of writing we have been 
in every advance, engaged chiefly on construotion and improvement 
of fire trenches and communication trenches, roads, pumped and 
gravity water supplies, bomb-proof dug-outs for hospitals, wire 
entanglements, redoubts, and similar things, so that many members 
of the Institutions who joined, thinking that their technical and 
scientific knowledge would be used, now subscribe themselves 
M. Inst. M.., which, being translated, reads: — Member of the 
Institution of Muck Shifters, the coat of arms of the said Institu- 
tion being a pick and shovel rampant ! 

Ten of the fellows names have already been published in orders 
for special zeal and devotion to duty, and we have yet hopes of 
netting some D. C. M. s or D. S. O. a. Forbes Jackson, of the B. T. H. 
Co. s railway department at Rugby, who joined the R. N. D. as 
saman and transferred to the unit as sapper, subsequently 
becoming Sergeant, is now Lieutenant. Stuart Aynsworth, of the 
Great Central Railway Co.'s electrical staff, is now a Corporal. 


G. Spittle, of the Great Western Railway Co.'s electrical staff 
Railway Smith's Department), is major and O.C. signals. The 
writer, who joined the Old Pablic Schools aud University Men's 
Team as a private, subsequently transferring to the unit as sapper, 
was promoted, on July 7ch, from lieutenant to captain. 

One or two of us feel that, although we are doing our best out 
here, yet, as trained mechanical and electrical engineers, we should 
do more useful things on the manufacture of shelle, for, after all, 
muck-shifting takes about two months, and skilled mechanic's 
work years, to learn; but I suppose this is the British way 
muddle through and get there by sheer weight of £ s. d., men and 
munitions. 

Again, with many thanks for your generosity. 


Royal Naval Divisional Engineers, 
British Mediterranean Expeditionary Foroe, 
c/o G.P.O., London, Avgust 6th, 1916. 


M. Inst. M. S. 


fn! . 


WAR ITEMS. 


The Copper Reserves of Germany.—An official statement 
has been pablished in Germany regarding the stocks of copper 
existing in the oountry and the requirements of the military autho- 
rities. The statement is intended for domestic consumption, and 
very probably also for the information of other nations. N-ver 
theless, it deserves attention at the present time, The Teutonio 
commercial metal companies eatimate that the stocks—which are 
held to include all copper that has been worked up into manu- 
factures in past yeara—will meet the army needs for a long time 
to come, quite apart from the native prodaction of copper, which 
is declared to have been largely increased since August, 1914. It 
is calculated that copper contained in manufactures exceeds 
2,000,000 tons, or a tonnage sufficient for a war of 10 years’ dura- 
tion. A certain quantity of the metal is in use for domestic 
utensils and roofing purposes, but the greatest tonnage is to be 
found in industry and trade, particularlyin electrical engineering. 
The former is readily. accessible, but the latter is not in the same 
situation, and it has therefore been decided to collect statistics on 
the subject. l l 

The collection of copper will present no obstacles in establish- 
ments which may be at a standstill, and where copper appliances 
seem at present to be superfiaous, as the full value will be paid for 
the metal. In other cases, and in order to prevent disturbance in 
the economic life, it is proposed only to take the copper manu- 
factures when substitutes are simultaneously provided as by the 
use of another metal (iron or zino wire in place of oopper, iron or 
steel in lieu of oopper distilling appliances, &c.), or by making 
alterations in working as by increasing the working pressure in 
electrical mains, the change over from direot current to three- 
phase current, the linking up of different generating stations, &c. 
It is therefore considered that with the application of technical 
knowledge, combined with self-sacrifice on the part of the popula- 
tion and of industrial establishments, it will be possible to supply 
the army authorities with all the copper requisite for any period 
over which the war may extend. 

If we turn to the international metal statistics which have been 
issued for many years past by a Frankfort company, it is shown 
that the consumption of copper in Germany amounted to 225,000 
tons in round figures in 1911, 231,000 tons in 1912, and 259,000 
tons in 1913, whilst the figures for 1914 are now stated to have 
equalled the combined consumption of Great Britain and Franoe, 
which was 244,000 metric tons in 1913, and was probably higher 
last year. Now, if y has annually exported, say, 60,000 
tons of copper in manufactures, and has utilised a similar tonnage 
in the production of munitions of war, it seems quite possible that 
the stocks or, rather, the internal resources of copper, in copper 
goods and in manufactures in which copper has been used, may 
amount to 2,000,000 tons. Certainly the copper cables and over- 
head conductors for lighting and tramway purposes, together with 
the plant in the numerous generating stations which have been 
erected during the past 20 years, must represent a considerable pro- 
portion of this tonnage. The native production of copper, which 
was 38,900 tons in 1912, rose to 41,100 tons last year, and is said 
to have been largely inoreasei, but the latter assertion may be 
taken for what it is worth for the comparatively short period 
concerned. In addition, the Germans found large stocks of copper 
in Antwerp, which were appropriated. 

The requisitioning of domestic copper utensils, and of industrial 
copper articles, brass and nickel, in Germany, appears to suggest 
that the resources of Belgium, and of that portion of the North 
of France in enemy occupation, have been exhausted, in the same 
manner as all machinery and plant, iron ore, and iron and steel 
likely to be of use to German firme in the manufacture of 
munitions of war, have been removed from Belgium and 
France to Germany. It is, however, impossible to say whether these 
appropriations inclade the copper consumed in the Belgian and 
Northern French electrical industries during the present century. 
At any rate, we think that, regarded from the standpoint of 
the great tonnage of copper consumed in Germany's home indus- 
tries in the past 15 or 20 years, the idea that the country does not 
possess ample reserves of copper for a long time forward may be 
dismissed on the ground of having no foundation in fact, provided 
that the dismantling of electrical plant and installations is pro- 
ceeded with, although there is no present intention of adopting a 
measure of this kind. At the same time there is no doubt that a 
considerable tonnage of copper reached the country through 
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neutral nations until two or three months ago, and thus 
strengthened the resources of the enemy. 


The War and Trade Movements Abroad.—We read in the 
Financial Times that the French Mission to South America arrived 
at Bordeaux on August 16th. The aim of the journey was the 
development of commercial, maritime, and financial relations 
between France and the Republice of South America, and to pro- 
tect French interests in countries where the untiring German pro- 
paganda had gained some sucoess, A Franco-Argentine Committee 
was appointed in Buenos Ayres. M. Bandin, a former Minister of 

gave an account of the immense resources of Argentina. 
In regard to the territory hitherto known as German South - West 
Africa, both the Standard Bank of South Africa and the National 
Bank of South Africa announce the opening of branches at Wind- 
huk, the capital. The same financial contemporary also quotes 
the annual report of the Committee of the British Chamber of 
Commerce fer Spain emphasising the desirability of some old- 
established British foreign banking concern opening an establish- 
ment in Barcelona and Madrid or Bilbao, in order to deal with 
the large volume of banking business which. . . would at once 
be passed through its hands.” Without such a branch British 
business is placed at a serious disadvantage. The matter seems to 
be of ‘particular importance looking to the future when we 
remember that the German hold on electrical business in Spain 
was largely due to the efforts of German electro-financial-industrial 
organisations. If thoee organizations are weakened, as they well 
may be, as an effect of the war, the need for British banking 
organisations there will be greater than they are even now. 


The Royal Society’s War Register.—The Royal Society is 
compiling a register of scientific and technical men in Great 
Britain and Ireland. who are willing to give their services in 
connection with the war. The Register is classified into subjects, 
and will ultimately constitute a large panel of men of etanding, 
whoee services will be available whenever any Government 
Department or similar authority requires specialist assistance. 
The Register is being co-ordinated with those independently com- 
piled by other societies and institutions, but the Royal Society 
would be glad to have applications for forms from such members 
of the staffs of colleges and technical institutions as have not yet 
been registered by any society. The Royal Society is also drawing 
up, with the oo-operation of the principal societies and institu- 
tions, a list of scientific and technical men actually on active 
service in His Majesty's Forces. Any names, with rank and unit, 
for this list will be gratefully received by the secretaries at 
Burlington House. The task of forming this Register has been 
much facilitated by the assistance of many universities, university 
colleges and scientifico societies, whose help the Royal Society 
gratefully acknowledges. 


Electrical Volunteers.—An interesting scheme has been 
initiated by the Birmingham Volunteer Electrical Engineers, by 
which it is hoped to assist in the Territorial recruiting movement. 
This corps to open premises at 56, Digbeth (joining their 
central depot), as a recruiting office from Saturday, 21st inst., and 
with the assistance of Major Walduck and his staff, will recruit 
men for the Territorial and Volunteer Forces. A fcature of the 
recruiting scheme is the acceptance of men between the ages of 
17 and 19 who wish to join the Army. The Volunteer Force will 
give such men an elementary mili training and a certsin 
amount of technical work, so that when they join the Regular 
Forces they may be quickly fitted for service abroad, The 
recruiting authorities attach some importance to this venture, 
as they recognise that the early training of youths just below 
military age under Volunteer conditions gives them a liking for 
military work, and makes them of more use to the authorities, 
who, above all things, require men who can be quickly drafted to 
the various fighting units. Birmingham Daily Mail. 


Australia and Enemy Companies.—The High Commissioner 
for Australia has received information that a Proclamation was 
issued in the Commonwealth, dated July 7th, prohibiting trading 
with any company, the shares of which are wholly or mainly 
owned by persons of enemy nationality or resident or carrying on 
business in an enemy country, or which has been notified by the 
Attorney-General in the Commonwealth Gazette, as managed or 
controlled directly or indirectly by, or under the influence of, or 
married on wholly or mainly for the benefit or on behalf of persons 
of enemy nationality or resident or carrying on business in an 
enemy country. It is intimated that exemptions from the pro- 
visions of the Proclamation may be granted by licence.— Financial 
Times. 

Beard of Trade Inquiries. During the week ended August 
14th, the Board of Traae Commercial Intelligence Branch received 
inquiries for manufacturers or producers in the United Kingdom 
of the following :— 


Electrical apparatas.—Brass shells (without insulation) required for 


making electric lamp caps. Pea lamps, with cord and adapters 


complete. 
Small brass-cased pressure gauges. Mica. 

Suspending the Eight Hours Act.—On 18th inst., according 
to the Prees, the Coal Mining Organisation Committee met at the 
Home Offi e, under the chairmanship of Sir Richard Redmayne, 
Chief Inspector of Mines and decided to convene a conference of 
represeatatives of the Mining Association of Great Britain and the 
Miners’ Faderation to consider the desirability of suspending the 
Eight Hours Act in whole or in part. 

Electricity Works’ Employés and War Badges.—The Stir- 
ling Corporation electrical engineer has made application to the 
Ministry of Manitions for war badges for the employés of the 
electric station, 


ELECTRIC RAILWAYS AND THE LAW OF 
NEGLIGENCE. 


— — 


[FROM OUR LEGAL CONTRIBUTOR. ] 

For some reason, which admits of several explan- 
ations, accidents on electrical railways—in a good 
hour be it spoken—are few and far between. Acci- 
dents do, of course, occur, but they are relatively 
few because electric railways are not very numerous, 
and the elements of danger are considerably reduced 
by the extensive use of automatic signalling appara- 
tus. The liability of the electric railway company. 
however, is precisely the same as that of any other 
company; and in view of the fact that persons in- 
jured are not slow to bring actions it may be conve- 
nient to set down a few notes upon the legal aspect 
of the matter. 

Leaving out of the consideration for the moment 
employees of the railway company, and others who 
have business on the permanent way, the first ques- 
tion is to consider whether the company can be held 
liable for injuries sustained by a trespasser on the 
rails. In finding the solution to this question a 
sharp distinction has to be drawn between a tram- 
way and an electric railway. 

In the case of a tramway or light railway company 
who suspend naked conductors over streets and 
roads, there is a clear obligation to protect those of 
the public who are making lawful use of the road. 
If a wire were to fall and injure a passenger or other 
person by electric shock, the company would be held 
responsible. The position of a railway company is 
very different. They are using their own property, 
and they lay the live conductors in a position to 
which none save their own servants have any right 
of access. In these circumstances, if an accident 
takes place, is the company under any liability? 

In order to decide the question, it 1s necessary to 
consider the liability of an ordinary railway company 
for injuries sustained by trespassers on their line. 
Take the case of a person crossing the line who is 
knocked down by a passing train. As he is a wrong- 
doer himself, and is guilty of culpable negligence, 
the law appears to be that he cannot make anv 
claim. Strange to say, we have not been able to 
find any case which expressly decides the point, but 
the principle can be deduced from the following con- 
siderations : — 

In the first place, it is provided by Sec. 23 of the 
regulation of Railways Act, 1868, that: If any 
person shall be or pass upon any railway, except for 
the purpose of crossing the same at any authorised 
crossing, after having received warning by the com- 
pany which works such railway, or by any of their 
agents or servants, not to go or pass thereon, every 
person so offending shall forfeit any sum not ex- 
ceeding 40s. for every such offence.” This section 
clearly makes a trespass upon a railway an illegal 
act, if the trespasser has received warning by notice 
or otherwise. It is conceived, however, that the 
absence of notice or warning would not be a sufti- 
cient justification for any person crossing the per- 
manent way. In a case which was tried many years 
ago, an action was brought to recover damages for 
the death of a person who was found injured upon 
the line. There was no evidence to show how he 
got there. The company were held not liable 
(Singleton v. Eastern Counties Railway Co., 7 
C. B. N. S., 287). Again, even assuming that the 
company can be held liable where one of their ser- 
vants is injured, this hability cannot be artificially 
extended. So in the case of Woodley v. Metro- 
politan Distnct Railway Co. (2. Ex. D. 384), a rail- 
way company was held not liable to the plaintiff. the 
servant of their contractor, for injury occasioned to 
him by their alleged negligence in the course of his 
employment on their line, the plaintiff knowing the 
danger of the employment. 


CD 
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There is one other aspect of the matter under 
discussion which merits attention. If stray cattle 
are injured on a railway, can the company be held 
liable? The answer to this question appears to 
depend on whether the company have discharged 
their statutory obligation to fence the line. Under 
8 & 9 V. c. 20, s. 68, 4 railway company is bound 
to maintain sufficient fences for separating the land 
taken for the use of the railway from adjoining 
lands not taken, and protecting the cattle of the 
owners and occupiers from straying thereout. 
Hence, if a railway runs close to a highway, the 
separating fence must be so maintained as to pre- 
vent cattle lawfully passing along the highway from 
straying on to the line. 

It may be noted, however, that if cattle stray 
from a field on to the highway, and from thence on 
to a railway, and are injured, their owner cannot 
prefer a successful claim, as the statute only compels 
the company to fence against cattle lawfully on the 
highway (Manchester, etc., Railway Co., v. Wallis 
14 C. B., 213). 

Assuming, then, that an ordinary railway com- 
pany is under no liability to a trespasser, it is difh- 
cult to see why any greater degree of liability should 
be imposed upon an electric railway. Near a level 
crossing, Of course, or at any point where a public 
footpath runs across the metals, the company would 
not only have to place warning notices, but they 
would probably have to attach wooden guard rails 
to the live conductors in order to relieve themselves 
from any charge of negligence. ° Owing to the fact 
that electric railways have been only comparatively 
recently introduced in this country, we have not been 
able to find any English case which bears upon the 
point. Certain American decisions, however, may be 
usefully referred to. They seem to accord with the 
principles above enunciated, and they certainly 
follow the well-known rule of English law that he 
who has the least chance of avoiding an accident is 
prima facie the person liable therefor. 

In a case which was decided in America a few 
vedrs ago the defendants were the owners of a 
power station which was situated in grounds where 
there were certain naked conductors. Notices were 
posted on this ground to the effect that it was dan- 
gerous for persons to enter thereon, and there was 
no right-of-way across it. The plaintiff was the wife 
of a man who went to the power station one even- 
ing and met his death through coming in contact 
with a naked conductor. In an action brought by 
the widow to recover damages for the death of her 
husband, it was held that the company owed no 
duty to the deceased to guard the premises, and that 
the Judge was right in directing a verdict for the 
defendants. 

In another case (Thomas v. Western Union Tele- 
graph Co., 100 Mass. 156), it was held that if a live 
high-pressure wire sags down in a street and occa- 
sions injury to passers by, this is a prima facie 


evidence of negligence; but the conduct of the per- 


son injured—such, for instance, as his voluntarily 
touching the wire—may have been such as to con- 
tribute to the injury. In that case he could not 
recover, 

_As carriers of passengers those who are respon- 
sible for electric railways are under the same liabili- 
ties as ordinary railway companies. 


Panama-Pacific Exhibition.—A Reuter dispatch from 
Sen Francisco states that attendance at the Panama-Pacific Exposi- 
tion has passed the 10,000,000 mark, according to an announcement 
by the Exposition directors. The daily average attendance is 
70,000, and up to this time the receipts have been more than 

t to pay all expenses. This is the first American exposi- 


tion to pay ite way and show a surplus since the Columbus 


in Chicago in 1893. The diversion of tourist traffic, 
to the war, is partly the oguse of the success, 


IMPORT TRADE OF CHILE. 


Tue following statement, showing the imports of electrical 
and similar goods into Chile during the year 1913 is extracted 
from the recently-issued trade statistics. The figures for 1912 
are added for purposes of comparison, and notes of any in- 
creases or decreases are given :— 


Pesos. Pesos. Pesos. 

Gas and electricity meters.— 1912. 1913. Inc. or dec. 

From Great Britain Bei 10,000 10,000 — 
„ Germany .... sive 34.000 37,000 + 3, 

» United States Re 3,000 2000 — 1,000 
„ Other countries 4,000 3,000 — 1,000 
Total sii or 51,000 32,000 + 1,000 

Copper wire.— l 

From Great Britain oy 30.000 $201,000 + 171,000 
„ Germany whi 159,000 26,000 — 133,000 
„ United States mk 17,000 21.000 + 4,000 
„ Other countries .. 24,000 24,000 — 

Total Li wes 230.000 272,000 +- 42,000 

Lamps (other than copper or brass).— 

From Great Britain ou 14,000 16,000 + 2,000 
„ Germany as a 95.000 74,000 — 21,000 
„ United States * 8,000 11,000 + 3,000 
„ Other countries 4,000 5,000 + 1,000 

Total "i En 121,000 106,000 — 15,000 

Telephones.— , 

From Great Britain a 18,000 15,000 — 3.000 
„ Germany _... ... 130.000 121,000 — 9,000 
„ United States i 6,000 2,000 — 4,000 
„ Other countries 3,000 3,000 — 

Total a an 157,000 141,000 — 16, 

Telegraph apparatus.— 

From Great Britain me 3,000 3,000 — 
„ Germany .... so — 1,000 + 1,000 
„ Other countries — 1,000 + 1,000 

Total PR 8 3,000 5,000 + 2,000 

Materials for telegraphs and telephones.— 

From Great Britain e 96,000 102,000 + 6,000 
„ Germany ... bee 34,000 42,000 + 8,000 
„ Belgium ae ae — 5,000 + 5,000 
„ United States ss 3,000 6,000 + 3,000 
„ Other countries 1,000 2,000 + 1,000 

Total 5a a 134,000 157,000 + 23,000 

Cranes.— 

From Great Britain dan 139,000 662,000 + 523,000 
, German iis oy 91,000 47,000 — 44,000 
„ United States Ses 30,000 30,000 — 
„ Other countries 26,000 32,000 + 6,000 

Total ... . 386,000 771,000 + 385,000 

Machinery and apparatus for electric lighting.— 

From Great Britain $3 211,000 312,000 + 101,000 
„ Germany i 1,031,000 1,351,000 + 320,000 
„ France sae 2 4.000 : + 13,000 
» Belgium sig a 7,000 18,000 + 6,000 
„ United States gi 76,000 110,000 + 34,000 
„ Other countries 4,000 4,000 — 

Total ae . . 1,333,000 1,807,000 + 474,000 

Electrical machinery and apparatus.— 

From Great Britain = 132,000 147,000 + 15,000 
„ Germany ~ 716,000 904,000 + 188,000 
» France TA 5 4,000 7,000 + 3,000 
„ Belgium aes ma 47,000 17,000 — 30.000 
„ United States ... 239,000 123,000 — 116, 000 

Total Si . . 1, 138,000 1,198,000 + 60,000 

Afotors.— 

From Great Britain .. 2,801,000 1,353,000 — 1,448,000 
„ Germanr a; 836,000 782,000 — 104,000 
„ Belgium KA A 150,000 148.000 — 2,000 
„ Dnited States .. 224.000 395,000 + 171,000 
„ Other countries 21,000 70,000 + 49,000 

Total saa . . 4,032,000 2,698,000 — 1,834,000 

Insulators.— 

From Great Britain as 10.000 23.000 4 13.000 
„ Germany... 55 162.000 27.000 + 45.000 
„ United States on 15,000 15.000 — 
„ Other countries . 3.000 21.000 + 18.000 

Total 190,000 266,000 + 76,009 


(N. B.—Pesd = Is. &d.] 
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THE ARBITRATION CLAUSE. 


[BY OUR LEGAL CONTRIBUTOR. | 


THERE are probably few contractors who have never had 
occasion to regret the practice which has grown up of 
inserting the arbitration clause in construction contracts. 
In many cases where there is no dispute the question of 
arbitration is of no importance; but when trouble arises, 
the contractor may find that in order to obtain redress he 
must submit to the decision of some one with whose capacity 
for arriving at a just decision he may be wholly 
unacquainted. ) 

Under the stress of competition, a man signs a contract 
D an arbitration clause. It is only when it is too 
late that he finds out his mistake. But, one can hear 
the layman asking, is there no release from the arbitration 
clause? The lawyer’s answer is that there are certain 
rare cases in which the Courts will allow a party to a con- 
tract to have recourse to the ordinary tribunals of the land, 
notwithstanding that he has entered into a contract con- 
taining a clause under which all disputes are to be referred. 
In the first place, the matter is regulated by Sec. 4 of the 
Arbitration Act, 1889. It is there provided that— 

If any party to a submission, or any person claiming through 
or under him, commences any legal proceedings in any Court 
against any other party to the submission, or any person claiming 
through or under him in respect to any matter agreed to be 
referred, any party to such legal proceedings may at any 
time after appearance and before delivering any pleadings or 
taking any other steps in the proceedings apply to that Court to 
stay the proceedings, and that Court or a judge thereof if satisfied 
that there is no reason why the matter shoald not be referred in 
accordance with the submission, and that the applicant was at the 
time when the proceedings were commenced and still remains 


ready and willing to do all things necessary to the proper conduct 
of the arbitration, may make an order staying the proceedings. 


This clause is generally used to obtain the stay of pro- 
ceedings in an action where one party desires to insist upon 
his rights under the arbitration clause. For instance, 
suppose a contractor made a claim for extras, and the 
employers’ contention was either that notbing was due for 
extras or that they had already been paid for in the final 
certificate, this would be a dispute under the contract 
which the Courts would refuse to consider. Accordingly, 
were the contractor to bring an action, it could and would 
be stayed by order of the Court. The Court, however, has a 
discretion. Thus if the conduct of the engineer— 
designated as arbitrator in the contract—were in dispute, 
reference to arbitration would be obviously undesirable, and 
would not be enforced. 

To enumerate the cases in which the Court will refuse to 
stay an action in the exercise of ils discretion is not our 
present purpose. What we desire to point out is that 
there are certain classes of dispute which may arise between 
contractor and employer which do not come within the 
arbitration clause at all, and which cannot therefore be 
referred to arbitration. 

A favourable example is afforded by a recent case, Monro 
v. Bognor Urban District Council. (Reported in the Justice 
of the Peace, July 10th, 1915.) That was a case of a 
sewerage contract. Disputes arose during the progress of 
the contract as to the nature of the ground in which the 
works were to be carried out, which the contractor alleged 
was different from what he had by the specification been 
led to expect, and accordingly he brought an action against 
the Council, claiming, inter alia, damages for fraudulent 
misrepresentation. The Council thereupon sought to stay 
the action because of the arbitration clause. It was held 
that as the action was for fraudulent misrepresenta- 
tion, there could not be said to be a question, 
dispute, or difference upon, or in relation to, or in connec- 
tion with, the contract, and as such referable to arbitration 
within the meaning of the clause. The action had refer- 
ence to matters wholly outside the powers of an arbitrator, 
and there was no power to stay proceedings. 

This, of course, was a somewhat unusual case. Charges 
of fraud cannot be lightly made, and they are generally 
difficult to sustain. But the case will suffice to show that 
where the dispute is outside the contract altogether, the 
plaintiff is not restricted to arbitration, but can seek redress 
in the ordinary tribunals ef the land. 


BUSINESS NOTES. 


Sequestration.—ARCHIBALD BAILLIE GILLESPIE, elec- 
trical engineer, 499, George Street, Aberdeen.—Estate sequestrated 
by the Sheriff of Aberdeen, August 16th. A meeting to elect the 
Trustee and Commissioners is called for August 30th. A oom- 
position may be offered at the meeting. 


Catalogues and Lists.— MESSRS. DUGDELL’s PATENTS, 
Failsworth, Manchester.—Large poster card illustrating a varied 
collection of patterns of their patent adjustable electric light 
fittings. 

GENERAL ELECTRIC Co., LTD., 67, Queen Victoria Street, London, 
E.C.—New edition (between 60 and 70 pages) of their catalogue of 
electric light fittings and accessories. This is the fourteenth edition, 
and it brings together for the use of electrical engineers, contrac- 
tors, architects, &c., illustrations, brief partioulars, and prices of 
a large number of established types of accessories, as well as novel 
designs, the ground covered including cord grips, hooks, screw eyes, 
nozzles, ceiling plates, anti-vibrators, cord shorteners, galleries, 
shade carriers, tilters, ball fittings, counter-weight fittings, candle 
fittings, wire guards, switchplates, wood blocks, reflectors for 
shop-window and showcase lighting, shop window signs, lantern 
fittings for workshop and open space lighting, cast-iron ship 
fittings, various types of hand lampe, including motor-car inspec- 
tion lamps. There is a section devoted to different types of glass- 
ware, also fancy silk and glass shades, some new being shown. 
Ia the chain section a new pattern rectangular link chain, three 
patterns of Cash’s ornamental patent chain, and several new types 
of S” hooks appear. 

Messrs, OZONAIR, LTD., 96, Victoria Street, London, 8.W.— 
16-page pamphlet containing very full matter relating to the 
Ozonair system of food preservation and the application of the 
apparatus to domestic and general, also to commercial and indus- 
trial service. A number of types are illustrated and priced, and a 
collection of testimonials is given. 

BRITISH THOMSON-HovusTon Co., LTD., Bugby.— Descriptive 
list, No. 2,1424 (24 pages) containing very full illustrated infor- 
mation, together with dimensional diagrams and particulars, con- 
cerning their two and three-phase induction motors. 


Bankruptcy Proceedings. — VERNON GEORGE COBB, 
electrical engineer, trading with William Longdon as Longdon and 
Cobb, at 101A, Derby Road, Nottingham.—An application was 
made at the County Court House, St. Peter's Gate, Nottingham, on 
August 19th, for the discharge from bankruptcy of the above- 
named debtor, Vernon George Cobb. It was stated that a first and 
final dividend of 1s. 41d. in the & was paid, on proofs of the part- 
nership, amounting to £248. The firm had practically been pressed 
by oreditors ever since the commencement, and the books had never 
been balanced. The discharge was granted, subject to a suspension 
of two and a half years. 

ARTHUR F. HAwDON, electrical engineer, Yetholm, Elmfield Gardena, 
Gosforth, Northumberland.—Receiving order made August 16th, 
on creditor's petition ; first meeting, September Ist, at the office of 
the Official Receiver, Newcastle-on-Tyne, Public examination, 
October 7th, at the County Court, Newcastle-on-Tyne. r 

W. H. PEASB, electrical engineer, of Scarborough and Doncaster. 
Trustee (Mr. J. C. Clegg, 14, Figtree Lane, ‘Sheffield, Official 
Reoeiver), released June 24th. 


Dissolutions and Liquidations,— THE PH NIX 
ELECTRIC HEATING Co. (1914), LtD.—This company is winding 
up voluntarily with Mr, A. E. Tilley, of 8, Staple Inn, Holborn, 
E. O., as liquidator. A meeting of creditors is called for Sep- 
tember lst. 

NORTH-WESTERN OABLES Co., Longford Road, Stretford.— 
Mesers. John Drennan, Jas. K. Cooper, and A. E Garbutt, carrying 
on business under the above style, have dissolved partnership. 
Debts will be attended to by Messrs. Drennan & Cooper. 

TURBINE DEVELOPMENT Co., LTD.—A meeting is called for 
September 22nd, at Finsbury House, Blomfield Street, London, 
E. O., to hear an account of the winding up from the liquidator, 
Mr. G. D. Price. 

LESKOLE Co., Ltp.—A meeting is called for September 37th, 
at 31, Great James Street, Bedford Row, W.C., to hear an account 
of the winding up from the liquidator, Mr. A. H. Crowe. 


Book Notices.—“ Electricity for the Farm.” By F. J. 
Anderson. London: MoMillan & Co. Price 58. 6d. net. 

“ Specification and Design of Dynamo- Eleotrio Machinery.” By 
Milee Walker. London: Longmans & Co. Price 32s. net. 

City and Guilds of London Institute. Department of Techno- 
logy, South Kensington, S. W. Programme for the session 1915-16. 
London: John Murray. Price 9d. net. 

“The Rare Earth Industry.” By Sydney J. Johnstone, London: 
Crosby Lockwood & Son. Price 7s. 6d. net. 

“ Bulletin de la Société Internationale des Electriciens.” Vol. V. 
No. 44. July, 1915. Paris: Gauthier-Villars. Prix 3 fr, 

Proesedings of the Incorporated Municipal Electrical Associa- 
tion, 1915. London: Wyman & Sons, Ltd. 6s. 


Trade Announcement, — THE AUTOMOBILE AND 
ELECTRICAL EQUIPMENT Co., of 2, Kingly Street, Regent Street, 
W., have transferred their office and showrooms to Grafton House, 
Golden Square, Regent Street, W., with works and garage situated 
in Bridle Lane, Golden Square, W. The telephone number 
remains: “Gerrard 1701." The change is consequent upon 
inoreased business, 
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E.C.C. Horticultural Show. — The second annual 
Exhibition in connection with the E O. C. Works’ Institute Horti- 
cultural Society was held on Saturday, and was open to all 
servants of the Electric Construction Oo., Ltd., Bushbury, near 
Wolverhampton. The Exhibition was held in the messroom of the 
works, and in accordance with war times, it was confined, so far 
as regards prizes, to a vegetable display. In this the society 
was successful, for the exhibits were a credit to the employés. 
Mr. W. M. Furniss, president of the society, delivered a brief 
address, Mr. James Gray, the managing director of the company, 
took the opportunity of expressing the thanks of the directors for 
the way in which the employés of the E.0.C. had responded to the 
recent demands made upon them. Many of the workmen had been 
subjected to taunts and sneers for remaining at home, but by 
doing so they had been doing their bit for their country just the 
same as the heroes in the trenches. A programme of sports was 
decided on the recreation ground during the afternoon. 


LIGHTING and POWER NOTES. 


Australia.— For the year ended December 31st last, the 
returns of the Newcastle (N.8S.W.) municipal electricity works show 
that 1,598 663 unite were sold, the consumers numbering 880, and 
the B.. ot motors connected, 2,270. The plant capacity of the 
worke was 962 K. v. A., an increase of 300 K. v. A. during the year, 
and a further 625 k. v. A. is being added; some 115 miles of mains 
were in use, and seven sub-stations, with a transformer capacity of 
1,030 Kw. | 

The Melbonrne (Victoria) City Council has reduced the rent of 
consumers’ meters from ls to 6d. per month. 

The Kyneton (Victoria) Shire Council has adopted plans for the 
installation of electric light, instead of gas, and a loan of £10,000 
is to be obtained from the Commonwealth Bank. 

At Balaklava (South Australia), a meeting of ratepayers has 
approved of the installation of electric light, and the Council has 
been instructed to carry ont the work. 

The Coolangatta (Queensland) Municipal Council has obtained an 
Order in Council to supply electricity under the Electric Light and 
Powers Act of Queensland.— Tenders. 

PzRTRH (W.A.).—The report of the Counoil’s electrical engineer 
for the six months ended April 30th, shows that the units sold 
were 1,790,658, an increase of 33 per cent. over the corresponding 
period of last year ; the total number of consumers connected was 
6,769.— Commonwealth Engineer. N 

Bath.—Price INCREASE.— The T.O. has increased the 
price of current by 10 per oent. after the taking of the meter 
readings for the Michaelmas quarter. 

Belfast. — Frre IN Power STATION. — On Saturday 
morning a rather serious fire took place in the power station; on 
the arrival of the fire brigade it was found that the roof over the 
boilers and coal bunkers was well alight. After an hour’s hard 
work the fire was got under control. Fortunately the electrical 
machinery escaped injary, and the electrical supply was in no way 
affected. 


Belturbet.—E.L. Conrract.—At a meeting of the 
Council, called to consider the electric lighting contract for a 
period of three years, it was decided to postpone the question of a 
new contract, and to continue the present arrangement fora period 
of six months. 


Bridlington.—Restricrep Ligutiva.—The T. C. has 
received a letter from the military authorities to the effect that 
the lighting of Bridlington was still too bright, and threatening 
to cut off the electric and gas light at the mains before dusk 
if there was not forthwith a reduction effected. Further 
measures, therefore, are now being taken to reduce public and 
private lighting. | 

Canada.—The surveys of the Dominion Water Power 
Branch of the water powers of the Winnipeg River in the Province 
of Manitoba, and of the storage possibilities in the upper waters 
of this river in the Province of Ontario, show that it is eoonomic- 
ally feasible to develop, at eight power sites, over 409,700 ocon- 
tinuous 24-hour W. H. P., all within 80 miles of the City of Winni- 
peg, and within feasible transmission distance of all the commercial 
centres of the present settled portions of the Province of 
Manitoba. Of these eight power sites, there are three now under 
development, ting a total power capacity of 199,024 H. P. 
One site is completely developed by the Winnipeg Electric Rail- 
way Oo., producing 28.000 H.P. The municipal plant of the City 
of Winnipeg at Point du Bois Falls has at the present time an 
installation capable of producing about 47,000 H.P. This plant is 
capable of extension to a maximum of nearly 80.000 24-hour H. p. 
Development at the third power site, at Great Falle, with a 
maximum possibility of 99,500 24-hour H.P., is now under way- 
though temporarily delayed. At the two oompleted power deve- 
lopments there is therefore about 75,000 H. p. produced at the 
present time, and which can be increased to 108,000 24-hour H.P. 
The six sites on the Winnipeg River are under the 
absolate control of the Dominion Government, and can furnish a 
farther amount of 24-hour power to the maximum extent of 
210,700 H. P. In addition there are several important power sites 
on the Winnipeg and English rivers, within the Provinoe of 


Ontario, within easy transmission distance of the City of Winnipeg. 
Considering all the water power sites on these two rivers in the 
Provinces of Manitoba and Ontario, there is within transmission 
radius of the City of Winnipeg, a grand total of 570,000 24-hour 
H.P.— Canadian Electrical News. 

The Oanadian Light and Power Co., a hydroelectric undertaking 
owned by the Montreal Tramways and Power Co., is making 

ements to supply power to the Tramways Co., and will 
ultimately be able to develop 75,000 H.. at its plant at St. 
Timothee, 28 miles from Montreal. This power is supplied to the 
company’s sub- station on the outskirts of Montreal over a dupli- 
cate three-wire steel-tower transmission line. The company has 
the perpetual right to distribute and sell energy in Montreal and 
several adjacent counties. In 1913 the entire distribution system 
in Montreal City was taken over by the Montreal Public Service 
Corporation. 

ELECTRIO COOKING.—In Winnipeg the city authorities give a 
rate of 1 cent per KW.-hour, less 10 per cent. discount, with a 
minimum charge of 75 cents per KW. installed, for cooking and 
heating purposes, and it is believed that there are some 3, 000 
cooking apparatus installed, including complete range equipments 
in eight apartment blocks. Fort William has from four to five 
hundred ranges in use, with one apartment block completely 
equipped. Saskatoon has 200 ranges, with four apartment blocks 
equipped. Edmonton has 100 ranges, with one apartment block 
and one electric baker's oven for 60 loaves; while Calgary and 
Selkirk each have 50 ranges. There are, of course, numerous 
other completely equipped public institutions in Western Canada, 
and quite recently a large capacity baking oven was placed in 
service in a western University. E 


Cork.—Pariczs INCREASE. — The Corporation Public 
Works Committee has been informed by the Cork Electrio Tram- 
way and Lighting Co. that it is proposed to inorease the rates for 
electricity by 10 per cent., as from July lst. The matter was 
referred to the city solicitor for report. | 


Croydon.—The B. of T. has issued an order enabling the 
County of London Electric Supply Oo. to supply current in bulk to 
the South Metropolitan Electric Tramways and Lighting Co., Ltd., 
whose order affects the R. D. O. 


Denby.—E. L. PROOSAL.— The U. D.C. has decided to 
invite a representative of the Yorkshire Electric Power Oo. to meet 
it with reference to the application of the company to supply 
energy for lighting and other purposes in the district. 


Erith.—Price IN CREASE.— The U.D.C. has advanced 
the price of current from, and after, October Ist by 4d. per unit 
for lighting, and by 10 per cent. for power. 


King's Lynn.—Yerak’s Workine.—During the last 
financial year 615,803 units were sold by the electricity under- 
taking, a decrease as compared with the 669,874 units of the pre- 
vious year. The consumers increased to 1,007, and 766-H.P. of 
motors were supplied. The total income was £9,000, and the 
gross profit £4,237, the net balance being £1,350, after meeting 
capital charges, Ko. A balance of £3,908 brought forward was 
transferred to capital account (extinction of debt account), The 
total generating plant capacity was 920 kw.; maximum load, 
515 Kw.; and load factor, 14°5 per cent., as against nearly 17 per 
cent. in the preceding year. 


Lerwick.—E.L. PROPOSALS.— The question of electric 


lighting for the burgh has again been revived. Fall consideration 
will be given the matter at the next meeting of the Town Coundil. 


Reigate.—Street Licutinc.—The Highways and 
Works Committee has recommended that 15 lamps on the Redhill 
Gas Co.'s mains and eight lampe on the Reigate Gas Co.'s maine 
be converted from gas to electricity, the Electric Lighting Com- 
mittee to carry out the extension on the usual terms before March 
81st next. The Council, however, decided that the work should be 
deferred until the months of February and March next. 


South Africa.—In the tenth annual report of the 
Rand Water Board, Mr. W. Ingram, the chief engineer, gives some 
interesting comparative data relating to the pumping plant in use 
by the Board. Thus the Zwartkopjee reciprocating steam sets 


(380 R. P.) cost £26°7 per pump H.P., as compared with £14°18 


per pump H. P. for the turbo-driven centrifugal set (189 H. P.) at 
the Villiage Main Reef pumping station. The steam consumption 
is less in the former case, but allowing for size, saving in ooet of 
buildings, plant, &c., Mr. Ingram considers that the latter type of 
plant will probably supersede the former for surface pumping. 
Another comparison can be made at Springs where electrical 
pumps are in use, and electrically-driven three-throw horizontal 
reciprocating pumps cost £14°23 per pump H. P. (95 H.P.), while 
an eleotrically-driven centrifugal pump of the same size cost 
£3°62 per pump H.P. The space required by the latter was 735 
aq. ft, as against 1,890 sq. ft., but the combined efficiency is lower, 
69 as against 76 per cent. A summary shows that prime movers 
(pumping plant) represented 3,938 pump H.P.; prime movers 
(generators, &o.), 8,490 electrical H.P.; and H.P. driven electrically 
from the Board's generating plant, 2,814. The total number of 
stops due to electrical disturbances for the year to March 81st last 
wae 46, and the time involved totalled 148 hours; these figures 
compare with 34 stops and 64 hours in the previous year. Damage 
was done to electrical machinery on 20 occasions, repairs costing 

£84. The report contains a variety of information regarding 


_water supply on the Rand. 
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Stretford.—The Trafford Power and Light Supply 
(1902), Ltd., has had plans passed by the D.C. for a sub-station in 
Elevator Road, and for H.T. mains in Trafford Park Road. 


U.S.A.—ELEcCTRIFIED FarMinc.—Already 125 farmers 
in Lancaster County, Pa., are taking electric service from the lines 
of the central station companies which cross the county, and of 
this number 30 have installed motors. So many inquiries have 
been received from farm owners in the section that one of the 
Lancaster electric companies is considering the installation of a 
epecial department to look after farm business. Elec. World. 


TRAMWAY and RAILWAY NOTES. 


Belfast.—The Corporation has rejected the recom- 
mendations of the Tramway and Electricity Committee to increase 
the fares, except on the Glengormley route, and an amendment 
was carried instructing the Committee to investigate the working 
expenses, and revise these 20 as to meet whatever portion of the 
deficit will not be met by the proposed alteration of fares. 

The city accountant’s estimate of revenue for the coming year 
of the tramway und was :—Revenue, £270,000 ; expendi- 
ture, £275,400 ; deficit, 25,400, Mr. Nance (the general manager) 
estimated the revenue at £283,000. 

Bingley.—The Electricity and Tramways Committee 
has appointed a deputation to interview the Bradford Oorpora- 
tion tramways department with reference to the price of current 
supplied for tramway purposes. 

Blackpool.— The receipts on the Blackpool and Fleet- 
wood electric cars, up to date for the current year, amount to 
£22,450 against £25,974 12 months ago. Curiously, the weekly 
returns show the receipts to be £2,842 against £1,711 last year. 

Continental Notes.—SpAN.— Electric lighting has just 


been adopted on the trains running on the lines of the Compania 
del Ferrocarril Cantanabrico. 


BELGIuM.—<Acoording to the Engineer, in Belgium the Germans 


are running storage battery cars on the hort lengths of railway 
which lead up to the trenches behind their lines. They are being 
run singly to remove the wounded and bring up supplies, 


Glasgow.—Tramway BREAKDOWN. — Owing to the 
breakdown of one of the turbines in the Pinkston power station 
on Wednesday, last week, a complete stoppage of the car traffic all 
over the T. OC. system was brought about. The spare machinery 
at the station was at once brought into requisition, but only pro- 
gress in sections was secured, until after the lapse of about a 
couple of hours when the service returned to normal. 


Huddersfield.—PROPOSRED ExtTensions.—The Tram- 
way Committee has decided to postpone until next year the pro- 
motion of the Parliamentary Bill providing for extensions to 
Brighouse, subject to this course being agreeable to the Brighouse 
Corporation. In regard to a proposed extension to Meltham, 
that Council is to endeavour to arrange terms with the South 
Crosland Council. The tramway employés recently raised a 
number of points in regard to increased wagea, the employment of 
women conductors, &o., but eventually withdrew all their points 
and simply asked for a war bonus, The Tramways Committee has 
decided to pay a war bonus of 18. per week to tramway employés 
receiving over 30s. per week wages, to take effect as from March 
17th last, but not to apply to the clerical staff and females. 


L. X S. W. Railway Electrification.—It is now 
announced that the first section of this company's line to be 
opened for electric working will be that between Waterloo and 
Wimbledon, via East Putney. 


Portsmouth.—Yerar’s Workine.—For the year ended 
March 31st last, the total revenue of the tramways undertaking 
was £128,991 (12°2d. per o. m.) as against £116,990 in the previous 
year; the net balance after meeting interest and sinking fund 
charges, Ko., was £24,075, as compared with £19,042 in 1913-4. 
The balance, together with £10,703 brought forward, was appro- 
priated for various purposes, including £10,000 for rate aid (as against 
£5,000 in 1913-4), 27,186 to renewals and £3,000 to reserve; 
£3,302 was devoted to purchasing property and £3,000 reserved 
for a road improvement, and, finally, a balance of 26.568 was 
carried forward. The number of gers carried was 
27,554,194, an increase of 1,287,852. Apparently the war only 
had a temporarily depressing effect on the undertaking during the 
year under review. 


Salford.—FrmaLe Lasour.—The number of women 
tramway conductors employed has been increased from 16 to 56, 
and according to a statement the experiment of employing women 
on the cars has succeeded beyond expectations. 


Wigan.— WAR WAGES.— The Committee on Production, 
which has been dealing with the application of the tram way 
workers for an advance of wages, issued its award on the 18th inst. 
The men originally asked for an advance of 4d. per hour on the 
existing rate of pay for motormen, conductors and depét employés, 
and for an advance of Id. per hour for the electricians in the tram 
depòte. In April last the Corporation decided to pay a war bonus 
to employ¢és, and approximately 95 per cent. of the men benefited. 
Later the men made their further demand, and struck work on 
August 2od. The Committee on Production states thet, having 


regard to the present scale of pay, and the war bonus which has 
been granted, the wages of conductors should be advanced in 
accordance with the offer of the Corporation, jd. ge hour, as 
from the first full pay week following the date of decision, 
the wages of the other grades to remain unaltered. 


Wolverhampton.—FEMALE LABOUR.—As 75, out of a 
staff of 220 of the Corporation tramways, have enlisted, and owing 
to the difficulty of obtaining men, the Tramways Committee is 
considering the question of employing women as conductors, and 
in other capacities. 


TELEGRAPH and TELEPHONE NOTES. 


Canada.— The financial statement of the Dominion 
Telegraph Co. for the year ended June 15th shows a balance to the 
credit of profit and loss account of $291,961.88. 


Mexico.—Large forces of linemen are at work on the 
telegraph lines in Mexico to restore communication to Mexico 
City. Thousands of messages have acoumulated. The first cable 
message reached Mexico City on July 12th, and the first through 
train from Vera Cruz arrived at the capital the same day.—7. and 7. 
Age. | 

New Cable.—The Telegraph Construction and Main- 
tenance Co.'s cable steamer Colonia, on July 28rd, successfully 
completed the laying of a second cable between New York and 
Oolon, cid Guantanamo, Cuba, for the Mexican Telegraph Co. 
and the Oentral and South American Telegraph Oo. This 
duplicates the cable laid by the same company in 1907 and 
completes the duplication of the whole vid Colon system from 
New York to Buenos Ayres, Argentina. : 

The first adjustment of the duplex balance on this now cable 
indicates that when the balance is perfectly adjusted a speed of 
fully 200 letters per minute will be obtained.— Telegrapù and 
Telephone Age. 


New York Telephone Directory.—The new edition 
of the New York telephone directory consists of 1,750,000 copies. 
It contains 845,000 names and has a ciroulation of 865,000 copies in 
New York City and vicinity. There are 193,000 names in the 
general suburban directory, which has a circulation of 617,000. 
The combined distribution in metropolitan territory will reach 
1,750, 500.— Telegraph and Telephone Age. 


Secret Wireless.—It is reported from Rome that the 
police have arrested several persons who had a wireless telegraph 
installation concealed in the suburbs of the capital. The accused, 
ee to the Engineering Corps, will be tried by court- 
mar 


Suit Against American Marconi Co.—Mr. Nikola 
Tesla has brought asuit against the Marconi Wireless Telegraph Oo. of 
America for the annulment of the principal Marconi patents, also a 
suit for infringement of hispatente. Mr. Tesla baseshis actionon the 
allegation that his two patents were granted in 1900, and that the 
Marconi patent was not granted until 1904. The Marconi Oo. 
denies that the Marconi patent oovers the invention or combination 
of apparatus described hy the Tesla patenta,—7. and T. Age. 


United States.—It is reported from Washington, U.S.A., 
that a certain rich German-American, who is the possessor of a 
powerful wireless apparatus, has picked up messages which were 
intended for the Navy station at Arlington, and transmitted them 
immediately to Count von Bernstorff, ö 


Wireless News. — The Wireless Press announces that it 
has made arrangements for the regular reception of the Italian 
Official Communiqués by wireless telegraphy direct from Italy, in 
the original language. These will be translated, censored and 
paseed to the Press in the regular way. The advantages derived 
from reception in Italian are obvious. 


CONTRACTS OPEN and CLOSEO. 


OPEN. 


Australia.—ADELAIDE.—September Ist. Condensers, 
testing sets, rheostate, Morse sounders, and Wheatstone trans- 
mitters, for the P.M.G. See Official Notices July 33rd. 

October 6th. Portable direct-coupled internal combustion engine 
and dynamo ; extension to storage batteries at Central Exchange, 
for Deputy P. M. G.“ 

BRISBANK.—October 6th. Tinned-copper wire, porcelain pothead 
insulators, for the P.M.G. See Official Notices” August 20th. 

PERTH.—September 29th. Telephone switchboard parte, for the 
P.M.G. See ‘Official Notices July 30th. 

SyDNEY.—September 13th. Council. A. C. and p. C. electric 
motors. Specification (10s. 6d.) from E. L. Department, Town Hall.“ 

September 6th. Metropolitan Board of Water Supply and 
Sewerage. Centrifugal pumps and electrio motors at Richmond 
pumping station, Acting Secretary, 341, Pitt Street, Sydney. 


Cd 
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September 23rd. Condensers, galvanometers, relays, and 
sounders, also incandescent electric lamps, for the P.M.G.'s Dept. 
See Official Notices August 13th. 

October 25th. Six electrically-operated wharf capstans, for the 
Sydney Harbour Trust. Forms of tender from the Engineer-in- 
Chief, Harbour Trust Offices, Circular Quay.“ 

October 25th. For the Commonwealth Department of Defence 
(Navy Office). Supply, delivery and erection of power-station 
aril and equipment for the Commonwealth Naval Dockyard, 
Sydney. 

MELBOURNE. — September 8th. Transformers and relays for 
point indication for automatic signalling (Contract No. 28,918), 
and electric point and lock detectors (Contract No. 28,951), fora 
period ef five years, for the Victorian Railway Commissioners. 

September 29th. Fuse blocks (complete and spare porcelain 
bases and fuse clips), for the Victorian Railway Commissioners. 
Partioulars at the Contractors’ Room, Spencer Street. 

September 7th. Supply and delivery of telephone parts 
(Schedule No. 1,243), for the Deputy P. M. G. 

September 14th. Supply and delivery of telephone switchboard 
parts (Schedule No. 1,220), for the Deputy P.M.G. Specifications 
from the office of the Deputy Postmaster-General, Melbourne.“ 

HAWTHORN.—November 30th. Refuse destructor plant, for the 
Hawthorn-Malvern-Camberwell and Kew Destructor Trust. Speoi- 
fcation from the Trust Engineer's Office, Town Hall. 


France.—Panris.—September 10th. The Administration 
de Chemins de Fer de l'Etat invites tenders for the supply of 
three-phase static transformers for the railway station, workshops 
and depôt at Mans. Particulars of the Bureaux du Service 
Electrique (2e Division), 43, Rue de Rome, Paris. 


Kirkealdy.—September 6th. Installation of electric 
light at the new Sanatorium and Fever Hospital buildings. 
Specifications, &o., from the Burgh Electrical Engineer. 


New Zealand.—September 1st. Public Service Stores 
Tender Board. Supply and delivery of (1) 92 miles of air-spaced, 
paper-insulated, lead-covered telephone cable, and (2) 100 miles of 
insulated and braided wire. Controller of Stores, Post and Tele- 
graph Department, Wellington.“ 

DrxBDIN.— November 3rd. City Council. Supply and delivery 
of insulated and bare copper wire in quantities for a period of two 
years. Specifications at Electrical Engineer's office, Market Street, 
Danedin.— New Zealand Shipping and Commerce. 


Portsmouth.—Augast 31st. Corporation. Six months’ 
supply of stores, for the Tramway Committee. See “Official 
Notices” August 20th. 


Shanghai.—September 24th. Municipal Council. One 
tarbo-generator, 5,000 KW., and one or two of 10,000 KW., complete 
with condensing plant, &c. See ‘Official Notices” August 20th. 

September 29th. k. H. T. switchgear, static transformers, and 
underground cables for 22,000 v., for the Municipal Council, See 
“Oficial Notices ” to-day. 


South Africa.—JoHannEesBuRG.—September 25th. For 
the T.C. Two turbo-alternator seta, condensing plant, switchgear, 
ko. Specification, &c., on deposit of 82 2s., from Mr. J. H. Dobson, 
General Manager.* 


September 25th. Municipal Council. 1,595 electricity meters 
and 50 time switches.* 

October 9th. Municipal Council. Water-purifying plant with 
a capacity of 75,000 gallons per 24 hours, for the generating 


Spain.—September Ist. The municipal authorities of 
Balza (Province of Jaen) are asking for tenders for the concession 
for the electric lighting of the town during a period of five years. 

Tenders have just been invited by the municipal authorities of 
Cullera (Province of Valencia) for the concession for the electric 
lighting of the town. 

The Spanish Government has just invited tenders for the estab- 
lishment of electricity-generating plant in the State Arsenals at 
Carthagena and La Oarraca. It has been decided that offers from 
Spanish concerns will be considered. 


Taunton, — August 31st. Coal for the Corporation 
electricity works for three, six, or twelve months (approximately 
900, 1,500, and 2,700 tons respectively), preferably washed beans 
or peas suitable for use on a chain-grate stoker. Mr. A. J. Howard, 
Electrical Engineer, St. James's Street. 


West Ham.—September 2nd. Three months’ supply 
of electrical fittings, for the B. of G. of the Weet Ham Union. 
Forms of tender from the Clerk, Union Road, Leytonstone, N. E. 


York.—September 6th. Supply of coal (approx. 15,000 
tons) to the Electricity Department for 12 months ending 
September 30th, 1916. Prices may be sent for unscreened beane, 
pea slack, rough slack, or small peas quality, and must inolude free 
delivery. Mr. J. W. Hame, Engineer and Manager, Clifford Street. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London, e 


OLOSED. 
Australia.—The following tenders have been placed :— 


Victorian RAILWAYS. 

Overhead equipment for St. Kilda-Brighton electric street railway, at 
rates.—B.I. & Helsby Cables. 

Steel tramway rails, at rates.—R. W. Cameron & Co. 

Lead-covered, impregnated, paper-insulated, twin wire cable, at £62 per 
mile of 1,760 lineal yards, at rates.— Western Electric Co. (Aust.), L d. 

Switchgear and accessories, at rates.—Siemeaos Bros. Dynamo Works, Ltd. 

Motors and spare parte for same, for electrical . of the Ballaras 
and Bendigo workshops.—Crompton & Co., Ltd. 

Statio transformers, 50 xw., complete, for Arden St eet and Spencer Street 
shops, at £68 10s. each; incandescent electric lamps for 12 months.— 
Aust. General Electric Co. 

Sulphate of copper.—S. R. O. Allen. 

25 tons of H.D. copper wire, at £98 15s. 10d. per ton.— Elder, Smith and 


Co., Led. 
MonicipaL Council. or SYDNEY. 

Two 5,000-volt feeder els, two 6, 000- volt transformer panels, two 415-volt 
transformer panels, and two 4$15-volt distributor panels. £841.— Aust. 
General Electric Co. 

Two 10,000-volt feeder panels, and two 70,000-volt transformer panels, 
£652.— Noyes Bros. 7 

Steel towers for 88,000-volt transmission line, £9,800.—Poole & Steel, 

P.M.G.'s DEPARTMENT, VICTORIA. 

Two miles of „ lead · oovered cable, 13 pairs, £68 per mile: 
two miles ditto, 26 pairs, £110 per mile.— Lawrence & Hanson 
Electrical Co. 

P.M.G.’s DEPARTMENT, SOUTH AUSTRALIA. 

Power board and apparatus, £478. —Newton, McLaren, Ltd. 

1,100 yards of paper-insulated cunduotor cable, 416 pairs, £1,237.—Western 
Electric Co. (Ausé.), Led. 


P.M.G.’s Dx PaarMENT. TASNANIA. 


1,269 yards of paper-insulated cable, 812 pairs, £1,080.—Siemens Beos. 

Dynamo Works, Lid. Aust. Mining Standard. 
COMMONWEALTH Derence DEPARTMERT. 

Marconi-Telefunken t A2 ship wireless telegraphy station, £585 ; 
Marconi 14-xw. reless telegraphy station, complete, 4, 223.— 
Amalgamated Wireless (Aust.), Ltd. 

MxrLnOUn u City Covuncit. 

Electrical stores for 12 months.—W. T. Henley's Telegraph Works Co., 
Led. ; Diamond Engineering & Trading Co. Pty., Ltd.; Edison & Swan 
U. E. L. Co., Ltd.; A. L. Campbell & Co.; B. I. & Helsby Cabies, Lied.; 

Warburton, Franki, Ltd.; Lawrence & Hanson Electrical Co., Ltd.; 
British General Electric Co., Ltd.; Aust. General Electric Co. 

Extension of pumping chamber at the supply station, 2, 97d. -W. Oerutty. 

—Tenders. 


Blackpool.— The General Purposes Committee has 


acoepted the tender of Messrs. Jones Bros. for the eleotric lighting 
at the Convalescent Home, Clifton Park Racecourse, Squire's Gate. 


France.—The results of the Paris adjudication of July 


28th were: — For supply and erection of electric transmission 
equipment at the St. Lazare station, Socié’6 Anonyme de Force et 
Lumière Electrique, 45,900 fr.; ditto at the Asnières sub-station, 
MM. Bergerot et File, 11,800 fr. August 4th.—Supply of 10-ton 
lorries, M. Otis Pifre, 4,300 fr.; supply of three travelling bridges, 
Gaillard-Kessler, Argenteuil, 75,010 fr.; supply and erection of 
bare copper bars joining the accumulators at the central station at 
Saintes to the switchboards of the battery groups, Compagnie 
Générale de Travaux d'Eolairage et de Force, 8,600 fr. 


Glasgow.—The T.C. Electricity Committee has accepted 


the offer of the General Electrio Co., Ltd., at £50, for the frontal 
sign in connection with the equipping and furnishing of the 
departmental showrooms at Sauchiehall Street. The following 
offers have been accepted by the Tramways Committee :— 


morga ae for Kinning Park sub-station.—Chloride Electrical Storage 


Motor-geoerator and switchboard.—Mavor & Coulson, Ltd. 
Vulcanised rubber cables.—Pirelli-General Cable Works, Ltd. 


Holywell.—The B. of G. has accepted the tender of 


Messers. Summerscales, Ltd., of Keighley, for electric plant for the 
laundry, at £300. 


London.—The tender of Messrs. Siemens Bros. Dynamo 


Works, Ltd., for the supply of Wotan lamps to the Great Central 
Railway has been accepted. 


Messrs. Napier-Kimber, Ltd., have secured the contract for 


electric lighting at H.M. Stationery Office, Loman Street, E., for 
H. M. Office of Works, | 


New Zealand.—The Public Service Stores Tender 


Board, Wellington, has received the following tenders for 120 
miles twin- twisted rubber-inaulated wire: 


P. R. Baillie & co. . (accepted) £1,981 


Lawreuce @ Hanson Electrical Co oe 97 
Richardson, McCabe & cpo. a ee “a 2, 124 
Goilen & Co. Prop., Ltd. ee ee ee ee oe 2,479 
A. & P. Burt, Ltd. ee oe ee ee ee ee 2,547 
Turnbull & Jones, Ltd. ah T a P .. 2,610 
Samuel Brown, Ltd... 8, 


The Wellington City Council has accepted the under-mentioned 


tenders :— 


Switchpanels and instruments.—British General Electric Co. 
Meters —P. R. Baillie & Co. 
— New Zealand Shipping and Commerce. 


Stirling.—The following offers have been accepted in 


connection with the new municipal buildings :— 


Electric lighting.—Lockhart & Macnab. 
Telephones and belis.— W. & T. Marshall. 


FORTHCOMING EVENTS. 


Salford Technical and Engineering Association.—Saturday, September 


4th. At 7p.m. At Royal Technical Inssitute, Peel Park, Paper on Ball 
and Roller Bearings, by Mr. A. H. Hindle, 
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The Electrical Conductivity and Tonisation Constants of 
Organic Compounds. By H. Scuppen. London: Constable 
and Co. Price 12s. 6d. net. 


This is a reference book of data for electro-chemists, and 
its aim is to supply them with a bibliography of all the 
measurements in the field designated bv the title, between the 
years 1889 and 1910. Beginning with the latter date, full 
data of the entire periodical literature are published in the 
Tables Annuelles Internationales de Constantes et Données 
Numériques,” while previous to the former date, little work 
of value at the present time had been published. 

The book, therefore, fills a gap, and so supplies a defi- 
nite want. It mav not at present appeal to a very large 
circle of workers, for, outside the limited number of purely 
scientific investigators, its chief use will be to the chemists 
who are working out in detail problems pertaining to the 
application of the results of electrochemical research to the 
furtherance of existing chemical industries, and the founding 
of new ones. 

Hitherto this field has been scarcely more than nibbled at 
in this country, so that while the author's work was being 
done and the work was going through the press, the prospects 
of reward for his monumental industry and for the courageous 
enterprise of his publishers, must have apneared remote 
indeed. The more honour, therefore, to both parties for pro- 
viding us with so practical and effective a refutation of the 
German taunt that we are unable to produce such work for 
ourselves and are compelled to call upon the aid of our foes. 


If, as we may perhaps venture to hope, with only too little 


encouragement, one of the results of the present European 
cataclysm should be to arouse the British chemical industry 
from its deadly lethargy, these rewards may materialise 
sooner and to a far greater extent than either author or 
publisher would have been warranted in anticipating. Some 
idea of the magnitude of the author's task may be found 
from his statement in the preface that seventy-eight of the 
journals and about five thousand dissertations have been 
examined page by page, besides the less important ones 
examined only by index and table of contents. 

The book is divided into a set of tables arranged according 
to the names of the compounds, containing all the data that 
may be given. with a bibliography of all the references to 
each compound: a formula index to the compounds; a biblio- 
graphy arranged according to the names of authors: a subject 
index: to certain subjects; and a journal list giving the names 
of all journals examined. with the number and date of the 
last volume examined.—G. W. de Tunzelmann. 


Electrical Instruments in Theory and Practice. By MuRDOcCH 


AND OscHwaLD. London: Whittaker & Co. Price 10s. 6d. 
net. 


This book concerns itself chiefly with the theory of elec- 
trical instruments. A list of chapter headings will indicate 
the scope of this volume, which is to be followed by a volume 
dealing with oscillographs and various other a.c. instruments. 
There are ten chapters. The first is an historical summary ; 
the second is devoted to electromagnetic damping, and deals 
with the equation d /f + a.d Oldt + b. 0 =0 in the general 
and in the more important particular cases. Chapters III to 
VII deal with moving coil, electrostatic, hot wire and dynamo- 
meter instrumente; Chapter VIII treats of supply meters; 
Chapter IX of magnetic testing instruments: and the final 
ney gives a brief account of P.O. box and potentiometer 
methods of measurement. 

After the first chapter the treatment is naturally mathe- 
matical, but, by taking typical results of practical instrument 
_ tests, instructive comparisons are made hetween theory and 

practice. In the section on damping, for instance, the theory 
is compared with the results of experiments on an ordinary 
Kelvin galvanometer and a Grassot fluxmeter. The section 
on moving-coil instruments contains a very complete account 
of the theory and practice of such important instruments as 
the Megger, Ducter and vibration galvanometer, together 
with useful notes on the sensitiveness and design of moving- 
coil ammeters and voltmeters. Considerable attention is given 
to iron-cored instruments, and particularly to the use of such 
for A. C. measurement as proposed by Dr. Sumpner. 

Supply meters are dealt with very thoroughly in a chapter 
which occupies more than a quarter of the book. Some para- 
graphs are devoted to the discussion of meter brake-disks, a 
subject about which very little has been written. The authors 
have apparently made an important series of experiments on 
the action of eddy currents in brake-disks, and the results 
as given here should be useful to designers of motor meters. 

Chapter IX provides in less than 40 pages a neat summary 
of all the standard magnetic tests. All the time-honoured 
instruments and methods are given together with the more 
eee work of Ewing, Drysdale, Campbell, Murdoch, Wild 
an app. 

In this book Messrs. Murdoch and Oschwald have collected 
together much valuable information for which we have 
hitherto had to rely on the ecanty treatment in electrical text- 
books or the scattered papers and journals of the various 
learned societies—a service for which advanced students, 


designers and engineers ought to be devoutly thankful.— 
P.H.S.K. 


to house consumers. 


NOTES. 


Educational.— NorTHAMPTON POLYTECHNIO INSTITUTE, 
—The last day for receipt of applications from candidates for the 
Aitchison Memorial Scholarship who desire to be examined ata 
Local Centre is September lst, and for those who wish examina- 
tion in London, September 15th. Application should be made to 
the Hon. Secretary of the Trustees, Mr. Henry F. Parser, 36, 
Charles Street, Hatton Garden, E. O. 

SouTH-WESTEEN POLYTECHNIC, Manresa Road, Chelsea.— This 
Polytechnic will reopen on September 27th for day and evening 
classes. The Engineering Courses include lectures in Electrical and 
Mechanical Engineering, Physics, Chemistry and Mathematics, and 
practical instruction in the fully-equipped laboratories of the Insti- 
tute. Students are prepared by recognised teachers of the University 
of London for the B. So. Degree in Engineering of the University, for 
the examinations for admission to the various Engineering societies 
and the examinations of the City and Guilds of London Institute. 
The evening courses include besides the Engineering Courses as 
above, also classes in Electrical Wiring, Building Construction, and 
other trade subjects. In the Electric Wiring Department an 
advanced course has been arranged for the preparation of candi- 
dates for the final wiremen's examination of the City and Guilds 
of London Institute. Arrangements have been made for placing 
students who have passed satisfactorily through the three years’ 
day conrse in positions with large engineering firms, and hitherto 
such firms have offered more vacancies than the Institute hes been 
able to fill with ite students. The prospectas may be obtained on 
application to the Secretary, Electrical Eagineering Courses, 

GoLDsMITHS’ COLLEGE, New Oross, 8.E.— Engineering and 
Building Department. New session commences September 20th. 

ROYAL TECHNICAL OOLLEGE, Glasgow.—Day Olasses begin on 
September 28th ; Evening Classes begin September 23rd. 

UNIVERSITY COLLEGE (FACULTY OF ENGINEERING), LONDON.— 
Session begins October 4th. 

Partioulars are given in our advertisement pages. 


Canadian Water Powers.—The latest statistical state- 
ment respecting Canadian water powers shows that within the 
provinces of the Dominion, and excluding the North-West Terri- 
tories, practically all of the Yakon and the northern and eastern 
portions of Quebec, it is estimated that 17,764,000 H.P. are avail- 
able, this amount being inclasive in the case of Niagara Falls, 
Fort Frances and the St, Mary's River at Sault Ste. Marie, of only 
the development permitted by international treaties, and, farther, 
does not contemplate the fall possibilities of storage for the 
improvement of capacities. The developed powers, which are 
inclusive of all water powers, whether for electrical production, 
pulp grinders, for milling or for the great many other uses, aggre- 
gate 1,712,193 K. . as developed by turbines. This amount is 
distributed over the provinoes, as shown in the following table :— 


Nova Scotia cae Soe ene sis 
New Brunswick TO as ee 
Prinoe Edward Iceland... sha ae Te 500 
Quebec ... saa re ne sir A 

Oatario ... scs aes aes wee „ 789,466 
Mauitoba wis ae sais ae 895 
Saskatchewan tae ae owe see 45 
Alberta s.o eee eon ee eee 0 

British Columbia ave 152 945 * 265,345 
Yukon ... 885 yes ss see 


ee (EEJ 1,712,193 
Canadian Electrical News, 


Electrical Trade in Russia.—Mr. Consul Stevens, in 
his annual report on the trade of the district of Batoum for 1914, 
refers to electrical machinery, appliances and accessories, as fol- 
lows:— The trade in electrical machinery has very largely, in 
fact, I may even say altogether, fallen into German hands, bat 
certain activity exhibited by manafacturers at home should 
succeed in gaining a part of the trade for British-made goods. 
He says that no trade in the district was so severely hit by the 
war as that of manganese. Later,in referring to eleotrio supply 
matters, he says that he does not suppose there are many countries 
in the world in which so many rivers exist, the waters of which 
are adaptable for farnishing the energy required for working 
hydro-electric installations, as in the Caucasus, and yet up to now 
only about a dozen or so power stations exist. In the Northern 
Caucasus a power plant developing up to 1,000 E. P. exists at the 
railway station of Beli Ugol on the River Podkamok, between 
Kislovodsk and Essentuki. At Gagri, on the Black Sea coast, 
Prince Oldenburg’s climatic station possesses an electrical power 
plant, the water for which is taken from the River Joekvar. At 
the monastery of New Athos the monks aleo have erected a small 
electric plant. The Soukhoum Electric Co. have built a power 
station on the River Bealetk, about five miles distant from the 
town. At Batoum Mr. Fefelov owns a water-power plant, 
situated six miles from the town, for furnishing electricity 

Messrs. Ananov Brothers have a small 
water-driven eleotrical installation in the Government of 
Kutais for working their saw mills. V. G. Shah-Paronian 
possesses a small electrical power station for driving machinery 
at Akhalkalaki. Another electrical water-power installat 01, 


Total H.P. 


of comparatively speaking small capacity, is erected at Borjom ou 


the estates of the Grand Duke. At Sanain a hydraulic station of 
700 H. P. exists for generating electricity, It is situated at the 
railway station of the same name and belongs to the Caucasus 
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Yetallurgioal Co. At Gori a small electric power plant is owned Company Orders.—By Lieut.-Col. O. B. Clay, V. D., Commandant, 
ince I. for week ending September 4th, 1915 :— 
‘ 1, Technical instruction ; 


H. Amilahvari. The 
power stations for electrical purpose s an si 30. 
e O in the district of Sections 2. 3 and 4, Squad drill, musketry or ki ing. 


power stations exist at the copper min 
Co. at Dzan- Wednesday.—No rill. 
rills to 7.30. Section 2, Technical inatraction ; 


angorar and on the property of the C 
importance, %8 it develops Friday.— , 6.30 
i 3 and 4, Squad drill, musketry or signalling. 
—2.30. Promotion © Members wishing to join 
give in their names to their 


Th 

tie 

t . 

1 over 1,000 E. P. A concession was grante b eR 

t i the main features © Saturday. 
y Signalling class are req to 


t in November, 1912, to a British firm, 
whioh were e erection of power houses to asccommode turbines 
gad generators for farni electrical energy for lighting and Section Commanders. . 
‘i ommercial purposes to cities, towns industrial centres of the Musketry.— Arrangements are being made for the various Bec- 
82 Northern and trans- Caucasus. With this object in view the con- tions to go through s course of instraction at the Miniature Ranges 
ee onaires obtained permission to harness the waters of the River in Greyooat final ulars will be published later in 
a Terek at Kazbek on the Georgian military road, and those of Lake Supplementary Orders. 
r Goktecha near tne village of Elenoffka in the Government of E. G. FLEMING, 
al Erivan. The ap nt object of constructing two stations so wide Company Commander and Acting Adjutant. 
ly rt is to prevent the stoppage of supply of current in case O Through Mr. A. Campbell Swinton, who is a director of Messrs. 
A shortage of water in the River Terek, whioh at certain seasons 0 Crompton & Co., Ltd., this firm has offered to the Corps a 24- 
25 me year does occasionally occur. Some progress Was made with rojector barrel and stand, which has been accepted. 
* the echeme during the fest half of the year 1914. I understand he Corps is atill open for suitable recruits, either from membe 
gi all preliminary works connected with the project have been com- of the Engin g Institutions, or from others who desire join 
1 sate and plans prepared but the financial side of the question an engineering unit and take vantage of the training available 
8 a still to be solved, and it would be unreasonable to expect that at the Headquarters of, and under the staff of, the London Elec 
oe this can be achieved before the close of the wer, during which all trial Engineers (T.F.), who have kindly given every facility 
ee further p in maturing the scheme has had be suspended.” this Corps Applications to Lieut -Col. C. B. Clay, V D., M. I. M. E., 
8 In his concluding remarks, the Consul sa that few countries M. I. E. E. Marconi House, Strand, W. O. 
P exist which offer so much 800 for the development of certain 3BD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VoLUN- 
we es of British eas the Caucasus does, and this in spite TEERS).— Battalion Orders by Colonel S. G. Grant (Officer Com- 
1 of strong outside competition, provided of course orte are made manding), Thursday. August 26th, 1915. — 
to fall in with methods of bueinesr, which, although they may Captain of the Week, Captain Eastwood: Orderly Officer, Mr. 
yo pem novel and adverse do British manufacturers an firms, d. T. Campbell. 
Loy nevertheless 80 deeply rooted here that they have become a long Week-end Parades.—Saturday.— The Battalion will parade a8 
a established oustom impossible to abolish and are, therefore, readily strong a possible at Baker Street Station at 2.30 p. m., and pro- 
ted by tradesmen and industries outside the United Kingaom. ceed b march route to Wembley Park, vid Gladstone Park. 
;- u Adaptability to the requirements the markets, frequent Rucksacks will be carri Members can use their own discretion 
periodi visits from commercial travellers knowing Russian, as to what they Carry the rackeacks, put the total weight o 
stocks of goods in the hands of reliable agents, catalogues these articles should not be 1688 than 20 lb. 
in the Russian guage, Jow initial cost, cheap see freighta by Sunday, 7 A. m., Réveillé ; 10 a. m., Church Parade ; 10.20 a.m. 
i rect steamers without transhipmen to and from Caucasian Parade under Company Commanders ; 2.15 p. m., Battalion Parade. 
t: between London, Liverpool, w, and one or two other Appointment.— r. Brough Gurney- Randall to be Camp. Qaarter- 
5 of the more important harbours of the United Kingdom, mutu master, vice Mr. Oliver Onions, dated August 5th, 1915. 
J7 oe in the maintenance of good relations an a Lecture.— There will be a lecture on Field Sketohing delivered 
credit freely but carefully ted, are important printe Duncan H. Montgomery, Ed, on Sunday next, the 29th inst., 
p which should not be overlooked the endeavours © ritish firms at 10.30 a. m., in the ante- room of the Officers’ Mess. All Officers 
+ and manufacturers on the conclusion of peace to capture enemies not on duty wi attend. 
5 trado. Giver these conditions the prospects for British commerce Musketry.— here will be firing at both Acton and Bisley Ranges 
i and industry are decidedly good. on Saturday next, the 28th inst, Men who have sent in 
pd names will e at the usual times. 12 
. ratalities.— On August 19th, the Westminster Coroner A. d. Jon. Capta and Adjutant. 
j 177 = inquiry 8 the ng 05 engi messenger onion Appointment Vacant.— Depot hand for Dover Col - 
: y at the 0 ces 0 e Crown Agente tor e onies. ; ; vertise r particulars. 
: Apparently the boy was standing with one foot on the landing and poration . ici ee ar mens pages R ced 
the other foot on the lift, when enger, who entered the lift, Radium in the United States.—It 18 announ by 
; accidentally touched the lift handle with his arm, an the lift dhe United States Buran of Mines that Government experimenters 
N a little way. The boy slipped, and, falling between the have succeeded in producing 1 gramme of radium metal at a total 
landing aud lift floor, dropped into the well. A verdict of cost of £7,220, the previous selling price having been £22,400 to 
. Accidental Jerr 5 returned. 1 £23,200 a gramme.— Chem. Trade. al. 
n August 19th, W a tramway-car with 20 ers Was i 2 ; ; 
ascending a steep gradient in Barkerend „Bradford, the con- Inquiry.— Makers of insulated zinc-covered tubing are 
the Morning Post) ; seve al asked for. 
————̃ ( 


troller f used (according to r 
to car while it was in motion, and one woman 


who jumped off sustained fatal injuries, others complaining of 
On the same day a signaller of the London Welsh Battalion was OUR PERSON AL COLUMN. 
an electric car in Llandudno, the ; 1 , i 
the Editors invite electrical engineert, 


knocked down and killed by 
wh zn over his body. : l 
While a number of workmen Were engaged in repair work at technical or the commercial side of the pr 
John MoDougall, also electric tramway and railway 0 3 
ed ELEOTBICAL REVIEW posted as to their movements. 


Bardyke’s Colliery, Cambuslang, one of them, 

me in contact with the electric cable, and was 
instantaneously. —— 

na inquiry was held at Jarrow Iab August 16th, into the Central Station Officials. MR. G. LesLie DENNIS 
his position of switchboard attendant ai ea 
) g up Church Bank into Jarrow generating 1 5080 Devonport. N post in 
failed, and the car, running ö Church, y, Hornby, on August 14th, the 
elling in er edirection,and apparently marriage took place of MR. JOHN Wu. BUTTERFIELD, late of the 
serving in the bth 


which was trav th mre wen 
ers. e motorman 0 the car i 
Oldham municipal electricity staff, and now 
t went off he shat King es Own Lancs. Regiment, an Miss A. J. Stephenson, third 


a 
Sees ok ent cnt al ew ee 
off the controller, gave 8 e a turn, and app e da 
: ughter of Mr. J. Stephenson, Above Beck, Wray. 
éb cls ter had no effect, and owi f. to the manner Mn. W. W. LACKIE, city electrical engineer of Glasgow, has been 
he Institute of Shipbuilders and Engineers 
pens in October, when he 


e lat 
in which the men crowded upon him, he had not freedom to work 
the brake, but by the time the oar veanbed the bottom of the appoints See ae eG 
bank he had the prake tight. If he been able to get fall the ba Pearl foot Fe 
control of the hand brake he could have stopped the car at the Mn. K. H. LEE, pale le e at che bo rough of relington 
iret fat- In regard to the second car, a witness said the driver engin’ harg : . 
electricity works, has in order to take up 3 similar appoint 
reversed ene controlling Sue to run the oa back, but the gear-box ment with the North Metro litan Electric Power Supply Co. 
caught fire- Mr, A. G. Shearer, sicctrical superintendent of the po i 
Newcas Tyne Blectric Supply Co., which supplies the current, General.—The following announcements appear 1 the 
said the supply on the Go n 1 kia iniaa by London Gazette Tr RRTTORTAL FORCE, Royal ENGINEERS. 
in * order at the aub. ident rio Ligh „ Renfrewshi ress) Eogineers; me ander 
verdict wae T° ed that deceased died from injuries an h. enta mentions abe e ire Forte n. 1815 = 
falling tram an an er. 
— * =e ee Bl ihe bert Norman ASAD: ay Riding (F rtress) Engineers the under 
= t m 7 0 H : 
N E I y — A S e Dated August 10th, 1915 :— 
volunteer otes.— ENGINEERING NSTITUTIONS’ VOLUN- Vyrgan James W arene 
EEE INING CoBnPs.— uarters, arooni House, Strand, 4th Blectric Lichte COME any. Kent (Fortress! Engineers. T 
London, W. O. Drill centre (by kind iaaion of Lieut.-Col. A. E. aa td EL ert Wheatley Pute Jae but 10. Electrical Engineers, to 
£ London Electrical Engineers eutenant, Dated E. to be in, Dated 
0 1405 ——— arte 6. Isard, A. M. I. E. Es t0 be temporary Captain. 
u 5 ° 
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Mr. P. J. S. TIDDEMAN has been appointed by the War Office 
5 Engineer for the Western Command, Headquarters at 
hester. 


The staff and employés of the Lanarkshire Tramways Oo. have 
presented a timepiece to MR. STUART Evans, on the occasion of 
his leaving after eleven years’ service as chief assistant engineer. 
Mr. Glennie, the assistant manager. made the presentation. Mrs. 
Evans was the recipient of a silver tea and coffee service. 

Mr. F. M. Feixee, who has been for the last three years chair- 
man of the editorial board of the A. W. Shaw Co., of Chicago, has 
been appointed editor of the Electrical World, New York, in 
succession to Dr. A. S. McAllister, whose resignation took place as 
from August lst. 

Mr, ALFRED STILL, a passenger on the White Star liner Arabic, 
which was torpedoed last week, is stated to be on the teaching 
ataff of Lafayette University, Indiana. After rendering special 
service for some months in the works of Mesers. W. T. Glover & Co., 
Ltd., Trafford Park, he was returning to his home at Lafayette. 
Mr, Still landed safely at Queenstown. 


Roll of Honour.—Private JoHN OARTLEDGE, of the 
1/10th Manchester Regiment, who is now officially reported killed in 
action at the Dardanelles, was employed in the Oldham Corpora- 
tion tramways department. He is the seventh local tramway 
employ é killed on active service. 

Sapper JOHN FEARNLEY, of the Royal Naval Division, R. E., 
formerly an electrician in the Manchester electricity department, 
has been killed in action in the Dardanelles. He was 31 years of age. 

Drummer CHARLES CAWLEY, aged 34, an employé at the elec- 
tricity works, Bolton, has been killed in action. He served through 
the South African war. 

Corporal JOHN BASNETT, of the 8th Battalion, Rifle Brigade, of 
Salford, who is unofficially reported killed, was 23 years of age, 
and formerly employed at the British Westinghouse Works in 
Trafford Park. 

WILLIAM LONGWORTH, of Farnworth, has been awarded a 
D.C.M. When the British submarine E 15 ran aground in the 
Dardanelles, Longworth was one of the men who volunteered from 
H. M. S. Majestic to go in the picket boat and blow the submarine 
up to prevent it falling into the hands of the enemy. During his 
career in the Navy Longworth learned the business of an elec- 
trician, and took up work at Lord Ellesmere’s Brackley Pita on 
leaving. When the war started he rejoined as an electrician. 

Sapper GEORGE LEwirs, of the lth Signal Co., 14th Light 
Division Royal Engineers, who was a switchboard attendant at the 
Chesterfield Corporation Electricity Works, has been killed in 
action. He enlisted on September 7th, and was drafted to Belgium 
a few months ago. 


NEW COMPANIES REGISTERED. 


Runbaken Magneto Co., Ltd. (141,311).—This company 
was registered on August 18th, with a capital of £3,000 in 41 shares, to take 
over the business of magneto manufacturers carried on by J. H. Runbaken 
and Co., and to carry on the same and the business of manufacturers of spare 
parts for magnetos, ignition apparatus, and all kinds of electrical apparatus, 
electrical sa and manufacturers, etc. The subscribers (with one share 
each) are: S. H. Flynne, Camp House, Broughton, Manchester, electrical 
manufacturer; J. H. Runbaken, 50, Nelson Street, Chorlton-on-Medlock, Man- 
chester, manager. Private company. The first directors are J. H. Runbaken 
(managing director), H. P. Flynne and S. H. Flynne (all permanent, with 
£182, £39 and £130 per annum as remuneration). Qualification, 100 shares. 
Solicitor: W. J. Sharratt, 89, Fountain Street, Manchester. 


Lindsay and Williams, Ltd. (141,305).—This company 
was registered on August 18th, with a capital of £2,000 in £1 shares, to take 
over the business of an insulating material manufacturer carried on by H. R. 
Williams at Medlock Works, London Road, Manchester, as Lindsay and 
Williams.“ The subscribers (with one share each) are: H. R. Williams, 241, 
Upper Brook Street, Chorlton-on- Medlock, Manchester, analytical chemist; A. 
Weaver, 2, Mount Street, Manchester, accountant, Private company. The 
number of directors is not to be more than six; the first are not named, 
Solicitor: W. H. 
Jordan & Sons, Ltd., 116-17, Chancery Lane, W. C. 


Andover and District Electricity Co., Ltd. (141, 280).— 
This company was registered on August 16th, with a capital of £10,000 in £1 
shares, to take over from Messrs. Crompton & Co., Ltd., the transfer of and 
all benefits and rights under the Andover Electric Lighting Order, 1915, to 
carry out and work the undertaking authorised by such Order, or to apply 
directly for and acquire any similar or extended or other Electric Lighting 
Order, and to carry on the business of producers and suppliers of electric 
light and electrical currénts or force, etc. The subscribers (with one share 
each) are: C. E. Sexton. Coficld, Redhill, Surrey, engineer; J. N. A. Houblon, 
Artillery Mansions, S. W., engineer; A. E. Mohring, Hurstpierpoint, Horn- 
church, engineer; E. H. Arnold, The Lawn, Addleston, engineer; H. W. 
Braine, 25. Hamfirth Road, Stratford, E., clerk; C. R. Lee, 15, Cheveley 
Terrace, Chelmsford, clerk; J. W. Davies, Tyson Villa, Tyson Road, Forest 
Hill, S. E., assistant secretary to a public company. Minimum cash subscrip- 
tion, seven shares, The number of directors is not to be less than three or 
more than six: the first are T. Webb, 45, Market Place, Andover; Dr. E. A. 
Farr, Heath House, Andover; and J. A. Houblon, Artillery Mansions, S.W. 
Qualification, £100 shares. Remuneration, £235 each per annum (450 for the 
chairman). Directors“ borrowing powers restricted to 5, 000. Registered 
office: 26, Bridge Street, Andover. 


Electro Alloys, Ltd. (141.329).— This company was regis- 
tered on August 20th, with a capital of £10,000 in C shares, to take over 
the existing inventions, rights and processes of E. B. Crombie relating to the 
precipitation of zinc and other metals, minerals and mineral oils, to carry on 
the business of metal merchants, metallurgists, metal separators and purifiers, 
engineers, electricians, consultants, plate makers, contractors, etc. The sub- 
seribers (with one share each) are: H. C. Mossop, 62-3, Queen Street, E. C., 
solicitor; C. E. Warren, Weybridge Cottage, Cannon's Lane, Pinner, secre- 
tary. Private company. The number of directors is not to be less than two 
or more than five; the subscribers are to appoint the first. Qualification, £100. 
Remuneration, £50 each per annum. Secretary (pro tem.); C. E. Warren. 
Registered office: 62 and 63, Queen Street, E. C. 


W. Menzies, 9, Albert Square, Manchester. Registered by, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Ramsden Green, Ltd.—Particulars of £1,000 debentures, 
created August 4th, 1915, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, the amount of the present issue being £500. Pro- 

rty charged: The company’s undertaking and property, present and future, 
including uncalled capital. No trustees. l 


Electro Flex Steel Co., Ltd.—A memorandum of satis- 
faction to the extent of £37,500 on July 30th, 1915, of debs. dated from 
December 19th, 1913, to September 29th, 1914, securing £45,000, has been 
filed.—Particulars of £40,000 debentures, created July 30th, 1915. filed pur- 
suant to Section 93 (3) of the Companies (Consolidation) Act, 1908. the amount 
of the present issue being £15,000. Property charged: The company's unger- 
taking and property, present and future, including uncalled capital, X;: 
trustees, 


Banbury and District Electric Supply Co., Ltd.— Issue on 
March 2nd, 1915, of £900 debs., part of a series of which particulars have 
already been filed. 


Brecknell, Munro and Rogers, Ltd.—Particulars of £2,500 
debentures, created August 9th, 1915, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the whole amount being now issued. 
Property charged: The e undertaking and property, present and 
future, including uncalled capital. No trustees. 


Rawlings Bros., Ltd.—Charge on certain leasehold lands 
and messuages dated August 9th, 1915, to secure all moneys due or to 
become duc from the company to London County and Westminster Bank, Ltd., 
South Kensington branch. 


William Beardmore and Co., Ltd.—Bond and disposition 
in security dated Aug. 3rd, 1915, to secure £150,000 charged on certain lands 
in Kilpatrick, Dumbartonshire. Holder: Secretary of State for War. 


Winscombe Electric Light and Power Co., Ltd.— Issue on 
July 17th, 1915, of £870 debs., part of a series of which particulars have 
already been filed 


Chloride Electrical Storage Co., Ltd. (35,389) .—Capital. 
£135,250 in 62,000 pref. and 73.250 ord. shares of £1 cach. Return dated 
May 26th, 1915. All shares taken up. £75,738 paid on 48,750 pref. and 
26,988 ord.; £59,512 considered as paid on 13,250 pref. and 46,262 ord. Mort- 
gages and charges: Nil. : 


Everett, Edgcumbe and Co., Ltd. (84,764).—Capital. 
£25,000 in 5,000 6 per cent. cum. pref., 19,997 ord., and 3 A“ shares of £1 
each. Return dated July 29th, 1915. 3.300 pref., 19,043 ord., and 3A 
shares taken up. 411,496 paid on 2,500 pref., 8,995 ord., and 1 A.: C10. 0 
considered as paid on 800 pref., 10,048 ord., and 2 A. Mortgages ani 
charges: £1,600. 


Merthyr Electric Traction and Lighting Co., Ltd. 
(57,908).—Registered June 23rd, 1898. Capital, £100,000 in 6,000 pref. and 
14,000 ord. shares of £6 each. Return dated May 3lst, 1915. 6,010) pref. and 
8,000 ord. shares taken up. £70,000 paid. Mortgages and charges, 8.00. 


Registered office: Electrical Federation Offices, 1, Kingsway, W. C 


CITY NOTES. 
British Columbia Electric Railway Co., Ltd. 


AN extraordinary general meeting was held on Thursday last 
week, at Winchester House, Old Broad Street, Mr. E. 
Norton presiding. The CHAIRMAN, in proposing resolutions 
authorising the directors to carry into effect agreements made 
between the company and the Vancouver, Fraser Valley and 
Southern Railway Co., and the Vancouver Power Co., Ltd.. 
remarked that the agreements were necessary in order to 
comply with the Dominion law. The ine had to get 
certain franchises in different districts, and they were not 
always able, conveniently to themselves and profitably to the 
company, to take them out in the name of the parent com- 
pany. They had, therefore, to be taken out in the names. of 
the subsidiary companies. The two companies in question 
were the vested owners of certain of the lines which were 
operated by the parent company, and the Dominion law 
required that if one company operated the line owned by 
apother company, there must be an agreement setting ous 
the terms under which it operated, and the agreement must 
be ratified by the shareholders of the respective companies. 
As they held the whole of the shares in the subsidiary coni- 
panies, there was no question of finance involved. 7 

The resolutions were agreed to. l 

Replying to a shareholder, the CHAIRMAN eaid that the board 
had brought every possible pressure to bear upon tbe munici- 
palities to control the Jitney traffic which competed unfairly 
with their cars, and shareholders who had interests in British 
Columbia could help by using individual pressure in the 
matter. There was no doubt that they were not being fairly 
treated by the municipalities, but they were hoping that they 
would soon get proper recognition. 


Victoria Falls and Transvaal Power Co, Ltd. 


Tus annual general meeting was held on Friday last, at Salis- 
bury House, London Wall, Mr. ARTHUR E. HADLEY (managing 
director) in the chair. In proposing the ae as of the report 
(p. 216), the CHAIRMAN, after referring to the absence of the 
Marquis of Winchester (chairman of the company), who is 
on active service, and to the death of Mr. Fricker (a director), 
said that the auditors’ certificate was again satisfactory. With 
regard to the sum of 441.654 to which they referred, that 
sum included £3,500 deposited with the Dresdner Bank on 
behalf of the debenture trustees and £7,700 deposited on 
behalf of contractors’ retentions, and was at their risk, the 
balance represented moneys which were remitted to Berlin 
prior to the war for payinent of debenture interest 10 Berlin 
and which had, doubtless, been so paid out, but owing to 
the war it had not been possible for them to receive the dis- 
charged coupons. Turning to the balance sheet, the share 
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capital and first mortgage debenture capital remained at the 
same figure, viz., £3,000,000, under each heading. The second 
mortgage debentures outstanding at the date of the balance 
sheet amounted to £1,543,920, and included the issue in Febru- 
ary, 1914, of £650,000. 482,580 of the second mortgage 
debentures had been purchased and cancelled during the year 
1914, the total amount redeemed by purchase to December 
3lst, 1914, being £106,080. The creditors amounted to 
£422,158. Of this amount, £224.025 owing to creditors in 
London included a sum of £117,458 due to sundry debenture 
holders for interest accrued during the half-year ended 
December 31st, 1914, but not paying until January lst, 1915. 
With regard to the amount of £78,884 owing on contractors’ 
retention and general accounts, £7,121 was placed to a special 
account at the bank, and the remainder was included in the 
amount of £707,414 standing at the apanya bankers and 
on loan, as was also the amount of £51,360 owing on contrac- 
tors’ general accounts. The profit and loss account showed 
a credit balance of £266,447. rning to the other side of the 
balance sheet, the items of leases of concessions and purchase 
of undertakings again showed a decrease on last year's figure, 
being £1,536,638, as compared with £1,561,302, the difference 
being accounted for by ‘he usual charge for depreciation and 
by certain small items which had been written off or sold or 
transferred to other accounts. The next item was the expendi- 
ture on and in connection with power stations, buildings, 
equipment and land which had been increased during the 
year by £395,753, in connection with the extensions they had 
made to the Simmerpan station and the installation of the 
extensions at Brakpan together with the expenditure on con- 
sumers' sub-station equipments and transmission lines. Their 
investment in the Rand Mines Power Supply Co., Ltd. 
figured in the balance sheet at £3,492,494 after writing off 
reserve for depreciation. The amount at which this invest- 
ment stood in the balance sheet at December 31st, 1914, 
showed an increase over the previous year’s account of 
£150,366. The Victoria Falls Co. held 500,000 shares of £1 
each in the Rand Mines Power Supply Co., Ltd., together 
with a first mortgage bond fully securing the loan. The 
debtors and debit balances amounted to £60,571, and were 
all good and had practically all since been received by the 
company. The cash at bankers and on loan amounted to 
£801, The preliminary expenses again showed a decrease 
upon last year’s figure of £2,500, the difference having been 
written off, together with all the expenses incurred during the 
period under review in connection with the issue of £650,000 
second mortgage debentures. Dealing with the profit and loss 
account, the year’s operations resulted in an increased gross 
profit over the preceding year of £87,871. In 1913 they carried 
to the appropriation account the sum of £467,823, and in 
respect of the year 1914 they had been able to carry to 
the appropriation account the sum of £555,694. The interest 
charge on debentures had increased from £203,920 to £234,842. 
The directors had applied the sum of £150,083 towards depre- 
ciation and certain writings off, carrying forward to the 
credit of the profit and loss account the sum of £161,248, 
increasing that account to £266,447. Out of this sum the 
directors had paid a dividend at the rate of 6 per cent. per 
annum for the six months ended June 30th, 1913, and a 
further dividend at the same rate for the ten months ending 
April 30th, 1914. These dividends were paid on January 6th 
and June 21st, 1915, respectively, and accounted for £160,000, 
thus leaving a sum of £106,447 remaining to the credit of the 
account as against £105,199 at December 3lst, 1913. He 
thought they might take this increase, which enabled them 
to distribute an additional £40,000, as very satisfactory, since 
it showed the continued and growing prosperity of the under- 
taking. The monthly profits obtained so far during this year 
had again shown satisfactory increases, and they haned to 
pay off the arrears of preference dividend in two equal instal- 
ments with the next two dividend payments. e heavy 
capital expenditure necessitated by the recent large exten- 
sions to the plant of the company and the Rand Mines Power 
Supply Co. had now practically terminated, but from next 
year onwards provision would have to be made for the 
redemption of the first debentures by annual instalments of 
£150,000. The sums arising from the provision made for 
depreciation had hitherto been required for extensions to the 
plants of both companies, but in future these annual provi- 
sions would be available for redemption of debentures. The 
times they were passing through made it a matter of extreme 
difficulty to forecast the future, but he might say that if the 
gold mining industry and their undertaking continued to work 
as at present, and every effort was being made in that direc- 
tion, the board did not anticipate any difficulty in meeting 
those charges. Since the last meeting the extensions to the air 
compressing plant at Rosherville had been completed, and 
since the issue of the report information had been received 
that the whole of the extensions of 33,500 H. p. of electrical 
plant at the Brakpan station was now in commission. With 
the plant installed, they would be able to meet any normal 
increase in the business. which still continued to develop 
steadily. without encroaching on the specified reserve plant. 
Replying to questions, the CHAIRMAN said that great strides 
ad been made by the company, both last and this vear, 
which, he thought, were leading on to the time within a 
year or two when the ordinary shares would receive a divi- 
dend. The published reports this vear showed increases of 
between 20 and 25 per cent. over the same period last year. 
The report was adopted. 


Stewarts & Lloyds, Ltd.—Interim dividends for the 
half-year ended June 30th, at the rate of 6 per cent. per annum on 
the preference shares and 10 per cent, per annum on the preferred 
ordinary shares. 


Crossley Bros., Ltd.— Interim dividend at the rate of 
5 per cent. per annum on the cumulative preference shares and a 
dividend at the rate of 4 per cent. per annum on the ordinary 
shares 


Aberdeen Suburban Tramways Co., Ltd.—The 
profit earned during the past half-year amounted to £1,364, and 
there is a balance of 43,810 at the credit of the profit and 
loss account. It is proposed to add £1,500 to the amount at the 
credit of the renewal and depreciation account, which will then 
stand at £15,500; to pay a dividend at the rate of 5 per cent. for 
the past year; and to oarry forward £716. Negotiations with the 
Corporation of Aberdeen for the purchase Of the company’s under- 


taking are still pending. 


Manaes Tramways and Light Co., Ltd.—The report 
for the year ended April 30th, states, acoording to the Financial 
Times, that the gross receipts amounted to £110,420, a decrease 
of £22,457; the ses were £84,240, a decrease of £12,608 ; 
and the net earnings £26,180, a decrease of £9,848. The fall in 
exchange has resulted in a loss of £6,180 on remittances during 
the year. After providing for interest, London charges, &o., 
placing £1,725 to debenture sinking fund and £300 to depreciation 
on furniture, there remains a profit balance of £4,002 to be carried 
forward, The State, Federal and Municipal Governments are still 
in arrears with their accounts, although as a result of strenuous 
efforts some collections have been made during the year, and it is 
hoped that further collections will be made in the near future. 


Montreal Tramways Co.— For the year ended June 
80th the gross earnings decreased $617,572, the operating expenses 
$492,118, and the net earnings $126,454. The ratio or operating 
expenses to earnings was 56°92 per cent., compared with 58°89 per 
cent. last year. The sum of $212,782 has been charged to contin- 
gent renewal account representing expenditures made for special 
renewals. In addition, $666,430 has been expended for the main- 
tenance of plant and equipment, and charged to operating expenses, 
making the total expenditure during the year on upkeep $379,162, 
The gross earnings were $6,525,232 ; operating expenses, $3,713,996 ; 
net earnings, $2,811,235. There hss to be deducted :—City per- 
centage, $414,149 ; interest on bonds and loans, $825,415 ; interest 
on debenture stook, $800,000; taxes, $92,800; dividend (10 per 
5 $278,880 ; contingent account, $275,000. Balance, surplus, 

124,991. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


The excellent naval news of the beginning of the week had 
a marked effect upon the sentiment of the Stock Exchange. 
Prices were not greatly affected. Those who expected that 


` advances would occur probably do not quite realise the condi- 


tions existing in the money markets at the present time. 
Without the aid of speculation to fan them, markets are bound 
to remain quiescent, dependent for their support upon what 
money remains over from the national subscription to the War 
Loan. Moreover, a large amount of capital is being held in 
reserve. All our economists and financial guides have told us 
that the country may need another loan soon after the end 
of the current financial year; and there is no doubt that 
reserves are being husbanded as much as possible, in order to 
conserve strength for the next requirements upon the national 
purse. 

Germany is stated to be on the point of issuing a forced 
loan; and, from the details which have filtered through to this 
country, it is evident that drastic steps are to be taken with 
a view to replenishing the war chest—steps so drastic, indeed, 
that they may be fairly held to lead directly to the pa of 
peace, inasmuch as the adoption of a forced loan is about the 
lowest rung which çan be reached by a nation before it drops 
off into bankruptcy. 

The Electricity markets are steady enough, with the excep- 
tion of Home Railway stocks, where prices continue dull. 
Central London ordinary is on offer in the neighbourhood of 
72. Metropolitans and Districts are unchanged, but Under- 
ground Electric Incomes, after being up to 75}, reacted to 74. 
The North-Western preference stock, issued a fortnight ago 
in order to complete the electrification of part of the system, 
has gone back a little to 4 premium. 

The question of exchange with the United States of America 
becomes daily of more pressing consequence, and all kinds of 
panaceas have been put forward in order to alleviate the situa- 
tion caused by the enormous excess of American exports to 
this country over the imports received there from us. It is 
expected that a British loan of substantial amount will be 
placed in New York, with a view to correcting the exchange 
discrepancy. Without being accused of jobbing backwards, 
we may be pemnitted to repeat the opinion that, had a goodly 
slice of the June War Loan been offered to the United States, 
with the provision that interest would be paid free of income 
tax, the necessity would not have arisen for paying higher 
rates now. 
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New York Telephone bonds have risen to 99, so that this 
security is actually higher than the British War Loan, bearing 
the same rate of interest. The American gamble in war 
specials, however, has received a sharp check, and prices 
came down with a jerk—due principally to the German out- 
rage upon the Arabic, with its consequent loss of American 
life. evertheless, the Stock Exchange has firmly made up 
its mind that the United States is not likely to be drawn into 
the struggle—at all events, so long as she is making hand- 
some profits out of munition orders; but apparently the 
apprehension of diplomatic relations being broken off between 
Washington and Berlin has been sufficient to scare some of 
the American gamblers, who have carried up munition prices 
to inflated levels. 

In the Electricity Supply market, falls of 5s. have taken 
place in City of London ordinary and in Westminster prefer- 
ence, the price of the latter being reduced to 44. It is only 
when orders come in that prices get a practical test at all; so 
that the offer of a few Westminster preference at 43, finding 
no immediate buyer, had the effect of putting the price down, 
just as others would probably give way if shares came to 
market. A well-known dealer in industrials put the case 
succinctly when he declared that all the 4 per cent. debenture 
stocks should be lowered to 80, the 44 per cents. to 90, and 
preference shares to a standard at which the return would be 
approximately 5} to 6 per cent. on the money. This generali- 
sation is somewhat.sweeping, but will probably be found to 
come true enough during the progress of the war. To return 
54 per cent. on the money, a £1 share would have to stand at 
18s. 1$d., from which quotation other calculations can be easily 
worked out. 

Great Northern Telegraphs are 2 higher at 35, but the rest 
of the Telegraph group is a trifle undecided. Eastern ordinary 
lost a point, and Globe ordinary at 91 shed their improvement 
of the previous week. The hurricane in Jamaica has had no 
effect upon the cable market. The activity in Marconis has 
not been resumed, although the price of the shares keeps very 
firm at 39s. 6d. In consequence of the fall in American rails 
and war specials, the price of Amercian Marconis dropped 
to 17s. -6d., from which there has been a small recovery. 
Canadians are scarcely moving, the price keeping about 
68. 3d.; while Marconi Marines are a shade harder at 248. 6d. 

At the meeting the other day of the Victoria Falls & Power 
Co., the chairman spoke with a cautious optimism, which had 
a strengthening effect upon the price of the shares. The pre- 
ference continue to be done about 15s, 9d., and the 5} per 
cent. second debentures at 853. At this price, the last-named 
pay £6 8s. 3d. per cent. on the money. There is a little busi- 
3 ae also in the ordinary at about the previous price of 
s. 9d. 

Foreign electric issues are mostly easier again. Definite 

steps are still lacking in the direction of pacifying the Mexican 
chaos, so that the warning held out here against putting too 
premature a trust in peace rumours has, unhappily, proved to 
have been justified. Mexican Tramways first mortgage bonds 
lost 5 at 45, and the cther Mexican descriptions have dried 
up,“ to use the market colloquialism. Anglo-Argentine Trams 
have again suffered, though the 5 per cent, debenture stock 
is 31 point higher at 72; the first preference shares slid back 
to 33. 
The Northern Light & Power Co. is having its affairs over- 
hauled on the spot at Dawson City by a member of the Stock 
Exchange; and it is quite possible that the concern may be 
set upon its legs once more, under his able direction. Cana- 
dian General Electric 7 per cent. preference stock is attracting 
some little attention at 107; and Shawinigan Water rights are 
dealt in pretty frequently every day, on the basis of 2—1. 

British Electric Traction stocks are changing hands at about 
75 for the 6 per cent. preference, 44 for the 7 per cent. pre- 
ference, 12 for the 6 per cent. preferred ordinary, and 831 for 
the deferred; while the first debenture stock is nominally 78 
and the 44 per cent. second debenture stock remains at 60. 
London & Suburban Traction ordinary were dealt in a few 
days ago at IS., and the 5 per cent. preference at 6s. 9d. In 
other Home tramway descriptions there is little doing. Brazil 
Tractions have gone back a little to 48}, on a shrinkage in the 
Rio rate of exchange; the 6 per cent. preference shares are 
steady at 85. 

The Manufacturing group is firm. Callender’s and Henley’s 
debenture stock have been marked down to 92, and will pro- 
bably shed two or three more points before they attract sup- 
port. It is in cases such as these that a 44 per cent. debenture 
stock has to be valued, in the light of the War Loan standard, 
at about 90, whereat the return on the monev is the round 
5 per cent. British Insulated ordinary are still offered. and 
the quotation is lowered nominally to 10§, although bide are 
wanted. Apart from these, the market is generally good. 
Electric Constructions were inadvertently marked down to 
lis. in our lists of last weck, the shares being confused with 
those of another company. The present quotation is firmer at 
13s. British Westinghouse preference IS. 6d., and various 
other shares connected with this market are distinctly on the 
mend. At the same time, it must be said that business is 
quiet and that public interest remains on a small scale. Bab- 
cock & Wilcox keep about 238. 9d. The armament group on 
the whole is dullish, inclined to bend a little here and there. 
So far as rubber shares are concerned, orders are on a scale 
too limited to affect prices to any extent. The price of the 
raw material is the merest shade under 2s. 5d. per lb. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Homa Bxiucraiatrr Compras, 
Proce 
Dividend, Aug. 24, Rise or fall Yield 


i 1914, 1016. thisweek. p.o. 
Brom ee ee 10 8 — £6 5 0 
do. 7 per cent. Pref, oe ae 7 73 ome ' 410 4 
Charing Oross ee oe 6 é xd — 6 6 0 
do. do. do. Pref. ee 4 é xd = 6 12 6 
do. do. City Pre: e ee ee 8% g= 6 16 2 
do. 4 Deb. oe ee ee ae é 80 — 6 0 0 
oe ee ee e oe 5 43 -— 6 14 
do. 43 Deb. oe oe ee ee 43 88 — 417 10 
City of London se .. 9 122 — 4 716 
do. do. 6 per cent. Pref, 6 11 — 5 91 
do. do. 3 ve oe ee 6 100 m 6 0 0 
do. do. 43 Deb. ee ae a} 85 — 6 6 0 
County of London oe oe oe 7 105 — 6 18 4 
do. do. 6perocent.Pref,.. 6 — 614 8 
do. do. 10 Ded. oe oo d 90 TR 5 0 0 
K paR we and Deb. oe ee 9 85 a =e ; : 3 
ensington rdinary ee oe oe x e. 
Lo n Bleoctrio oe .. ee ee é 1 — 8 8 4 
o. do. 6percent.Pref. .. 6 — 6 6 4 
do. do. é e oa oe ee é 80 — 5 0 0 
H do. oent, Pref, oo — 6 0 0 
: do. eb. ee 0 oe 90 5 0 0 
do. Deb. eo oe ee 70 = 6 0 0 
St. James’ and Pall Mall oe ee 10 62 — 7 8 2 
do. do, do. I per cent. Pret, 7 62 — 5 12 0 
do. do. do. 8$ eb. ae ee 8 70 paar 6 0 0 
Bouth London oe oe 0 oe 6 3% — 6 10 0 
South Metropolitan Pref. ee oo 7 af — 6 4 5 
Westminster Ordinary oe ee ee 9 SS 6 18 4 
do, 43 Prel. oe ee ee 43 43 — 2 6 9 0 
TELEORAPHS AND TELEPHONES, 
Anglo-Am. Tel. Pref, .. .. æ 6 98 — 6 2 6 
do. 0 ee ee ee 13 9) = 7 1 2 
Chile Telephone ee ee 0 0 ee 8 6 —p 6 18 6 
Cuba 8 0 e ee ee ee oe 6 — 6 1 8 
do. ce eo ee ee 10 16 — 6 18 4 
ee ee ee 7 11 — 7 5 6 
do, Deb. ee oe 4 70 — 5 2 1 
Bastern Tel. Ord, ry oe oe ee 7 116 —1 56 19 6 
0 oo oe ee 8 70 = 6 0 6 
do. é Deb. oe _ oe ee é 81 — 4 19 0 
Globe Tel, and T. Ord. ee ee ee 6 N p ł 7 4 4 
do. Pref, ee ee ee 6 10 —_ 6 0 0 
Gt. Northern Tel, ae oe ee 2 86 +2 6 5 9 
Indo-Buropean .. os ‘à . 10 60 — 6 10 0 
Maroon ae ry ry „ 10 134 + 5 5 1 6 
New Tork Tel. . 44 99 +1 411 0 
Oriental Telephone Ord. oe ee 10 2 — 5 0 0 
0. Pre 0 ee 0 0 6 1 — 6 6 8 
Tel. |) Deb. oe oo oe oe 44 80 -= 5 0 0 
Unib 0 Plate Tel. oe ee ee 8 — 8 6 6 
do. Pref, ee ee 6 4 — 6 3 7 
West India and Pan. ee oe ee 1 = 8 17 9 
Western Telegraph ee oe eo 7 11 — 56 19 0 
do. é Deb, ee ee é 81 — 4 16 5 
Hous Rans, 
Metropolitan oe ee . „% „ — 84 5 
6 e ee oe — 
do. Distri U oe ve ee nit 14 — Nil ; 
Ond und Electric ee Nil là — Nil 
e do. oe A * oe oe Nil 5 / = Nil 
do. do. Inoome oo 6 74 — 3 9 5 0 
Fonsien Trams, 40. 
Anglo-Arg. Trams, First Pref, os 2% — 3 7111 
do. 2nd Pre e ee oe 8 8% — 7 17 2 
do. é Deb. e ee é n — 5 12 7 
do. Deb. ee oe 43 72 — 8 6 5 0 
do. b. oo ee È 72 +1 619 0 
Brasil Tractions oe oe oe oe 8 484 xd — 7 2 10 
Bombay Electric Pref... .. à 6 104 + 5 11 1 
do. Deb. ee oe t 87 — 5 8 0 
Mexico Trams ee N 88 — Nil 
do. 5 per cent. Bonde _= 45 ~b Nil 
do. 6 cent. oe — 86 — Nil 
Mexican Light Common .. Nil 25 — Nil 
do. Pref. à e ee 0 Nil 80 * Nil 
6 e ° dent. P ref, oe SF 
do, 6 Bob. ee ee ae 6 98 — 6 2 0 
Manvracrunme ComPanms. 
Baboock & Wilcox ee oe ee 14 27 — 6 8 6 
do. ref, oe 0 0 6 1 = 6 9 9 
British Insulated Ord. .. ° oe 15 1 — Å 112 
do. Pref. ee oe ee 6 =. $ 6 2 2 
British Westinghouse Pref, .. - HÌ 82 41/6 9 7 6 
do. 4 De aoe ry oo oe 4 68 = 6 14 4 
do. 6 D. lien oo oe oe 6 101 = 6 19 0 
Calle ere ae ee ee ee 15 11 — 6 16 4 
do. 6 Pref.. e e e en 6 43 — i 5 ll 8 
do. Deb. eo eo ee 4 92 —8 4 17 9 
Castner-K: or . oe ee oe 16 aa 0 13 6 
ison & Swan, £8 pa. ee oe ° Nil uf — Nil 
do, do. fullypaid .. . Nil 1 — Nil 
do. O. 4 Deb. ee ee ee 4 60 — 6 18 4 
do. do, 5 % Deb. ae oe 5 60 2 8 6 8 
Electric Construction .. .. 6 137. +2- 948 
O. do. Pref, ee eo 7 ly/- -e q 7 4 
Gen. Eleo. Pref. oe oe ee 0 6 va _— 6 6 4 
Henle ae ee ee ee 20 14 — 8 i 8 B 
do. Pref. oe oe ee ee 42 — 4 14 9 
do. Deb, ee ee ee ee 92 -8 4 17 9 
Ru r ee ee ee ee 6 82 — 6 14 8 
Telegraph Con. ee ee ee eo 90 81 -m 7 15 0 


* Allowance made for dividends being paid free of inoome-tax. 


Ryland's Electro-Plating Co., Ltd. — The report 
states that, after making the requisite provision to cover discounts 


on outstanding accounta, bad and doubtful debts, &o., the profit 
for the year is £41. 


has resulted in such a small profit, bat considering the special | 


circumstances they trust the shareholders will not be disappointed. 


—Financier, 


The directors regret that the year's trading 
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LAMP AND LIGHTING DEVELOPMENTS 
IN THE NEAR PAST AND FUTURE. 


By L. OROUCH. 


(Concluded from page 228.) 
Tungsten lamps have made concealed or indirect lighting 
on various systems economically possible and, particularly 
in the case of half-watt lamps, practically essential for 


interiors owing to the high brilliancy of the source. Parely. 


indirect lighting gives extraordinary uniformity of illumina- 
tion and absence of shadows—to a degree which is not 
obtained in any other system of lighting and which is, in 
the writer's opinion, neither desirable nor agreeable for 
ordinary pu A certain percentage of diffused direct 
lighting greatly increases the efficiency and utility of the 
lighting, and certainly makes it more lively and less 
oppressive. Psychological effects vary with every subject, 
but most people appear to experience a more or less 
depressing effect from entirely indirect lighting and a sense 
of being confined and on show.” The lighting obtained 
may resemble daylight very closely in diffusion and colour, 
bat no one would for a moment think that the lighting was 
really natural. 

This raises the whole question of whether perfect uni- 
formity of lighting and “ daylight effect is really desirable 
in ordi interiors by night. For any work involving 
colour matching it is, of course, essential, and artificial day- 
light can be approached more accurately the more one is 
willing to spend on light wasted in special colour filters. 
Perfect uniformity of lighting is not natural ; it is essenti- 
ally artificial, and to most people it is more or less depressing 
and certainly not restful. The only completely successful 
ve ba imitating daylight illumination (assuming the latter 
to be worth imitating, which it is not always), is to allow 
artificial and natural light to enter by the same openings, 
the amount and quality of each being the same. The cost 
of such artificial jighting is usually prohibitive. 

Closely associated with the effectiveness of lighting is that 
of colour. The number of strongly coloured light sources 
is so limited that outspoken remarks are apt to be given an 
application which is not intended. Yellowish and rosy 
light is the most suggestive of ease and comfort, and there 
is every reason to support the common preference for these 
tints, for artificial lig ting in streets and homes is generally 
required during hours when most people are off work.” 
The cold light of efficiency is naturally more appropriate 
to offices, shops and workshops. On going towards the 
blue end of the spectrum, colours beoome (to the writer at 
least) more depressing and finally produce a sort of 
aggressive morbidity. Undoubtedly yellow-green light is 
that to which the human eye is most sensitive, but ita 
peychological effect is not pleasant. It is well expressed 
by a line in a certain book on stage effects For weird 
or murder scenes —green light! 

The high intrinsic brilliancy and mechanical concentra- 
tion of source in tungsten lamps makes the latter eminently 
suitable for a variety of optical applications, such as light- 
honse, motor-car and locomotive projectors, “ magic ” 
lanterns and cinematographs, signalling purposes and 
examination by translucence. The efficiency and almost 
point-focussing of small half-watt lamps undoubtedly gives 
them a great future in all of these applications, and in 
headlights for motor-cars, the smallness of the source should 
favour the elimination of dazzle by baffle disks, partial 
obscuration of bulb and so on. 

Progress is slow in our endeavours to secure high 
efficiency lamps of low intrinsic brilliancy. Useful as the 
principle of intermittent, super-incandescence (applied a 
year or two ago by a certain French scientist) may be in 
special signalling, regia ba cinematographic and other 
services, it does not provide a cold light, and its limiting 
efficiency would appear to be necessarily less than that which 
can be approached in gas-filled tungsten lamps (as they are 
worked nearer the melting point of tungsten) owing to the 
loes in intermittently heating and cooling a number of 
filaments which cannot, under any circumstances, be worked 
even momentarily above that limiting temperature. 


l 


Much is still to be hoped for from tube lamps, and some- 
thing in the way of a super-Geissler tube would fulfil most 
of our ideals. The mercury lamp is far from a cold light, 
and in its latest form—the quartz lamp—it follows the 
trend of all incandescent lamps towards higher temperatures 
and more intense incandescence. The green mercury arc 
seems to have a field of permanent utility in photographic 
work and as a rectifier. The quartz lamp is undoubtedly 
valuable for sterilising purposes (though recent researches 
with the oscillating spark threaten its position in this field), 
and, as an illuminant, it has good industrial prospects, 
particularly for direct connection to 400-600-volt circuits 
(in conjunction, possibly, with iron wire variators steadying 
the terminal P. p.). 

The Moore lamp does not seem to gain the popularity to 
which its merits entitle it. On the plain basis of watts per 
candle, it is not an efficient lamp, but, allowing for all losses, 
an overall consumption of 1°5 to 1°7 watts per c. P. is obtain- 
able, and thiscompares very favourably with the corresponding 
overall efficiency of most direct and semi-direct systems 
using high efficiency lamps in conjunction with such fittings 
as to produce diffusion and soft shadows comparable with 
those of the tubular lamp, which yields only 50 C. P. per 
yard run as against 450 C. P. for the neon and 1,000 C. P. for 
the mercury lamp. Three-phase lamps can be conveniently 
arranged. The writer believes that careful quantitative 
investigation of the possibilities of the Moore lamp is well 
worth while in a variety of services. In lighting facader, 
long corridors and large rooms it gives excellent results well 
worth a slight sacrifice in efficiency. 

The neon lamp has the advantage of higher efficiency, 
lower working voltage, and smaller electrode loss (making 
practicable shorter tubes). Its intrinsic brilliancy is con- 
siderably greater than that of the Moore lamp, but still very 
low, and consumption down to 0°5-0°6 watt per spher. C. P. 
is claimed as overall efficiency. The light is entirely 
deficient in blue rays, which makes it very useful for photo- 
graphic dark rooms where plenty of non- actinic light is 

uired. It may yet prove possible to blend satisfactorily 
light from neon and mercury lamps, but the rosy light of 
the neon lamp is one of the most acceptable monochromatic 
lights for many classes of interiors. 

The chief obstacles in the way of tube lighting on low 
brilliancy systems are: (1) The first oost of installation, 
which should be reducible ; (2) relatively low efficiency in 
candles per watt, which efficiency is materially increased 
when overall efficiency from supply mains to eye is con- 
sidered ; (3) considerable length of lamp necessary to reduce 
the specific importance of the electrode loss. In the latter 
respect neon lamps are much superior to the Moore type, 
and there is no reason to suppose that yet better results 
cannot be obtained. If it be attempted to get really exten- 
sive application of tube lamps, a service would probably 
have to be organised to clean and refill them in sstu, at 
intervals. This need not be a costly matter; indeed, it 
should reduce maintenance costs to an unprecedented level. 

Supposing that they enjoy no wider field, low brilliancy 
tube lamps are likely to find increasing application in 
advertising, decoration and display lighting of all kinds, and 
it would be a pity were their possibilities overlooked till too 
late by firms in this country. Some 50 years ago experi- 
ments were carried out in lighting mines by Geissler tubes, 
and it does not seem improbable that modern tube lamps 
could find very useful application in this service, at any rate, 
in the main galleries of pits. 

Drawn wire is established standard material for tungsten- 
filament lamps ; there is little left to desire in its mechanical 
strength and durability in service, and by following present 
lines of development, we may hope to approach 0°33 watt 
per candle efficiency, corresponding to the melting point of 
tungsten. The working temperature of the present half- 
watt lamp is about midway between that of the ordinary 
tungsten lamp and the melting point of tungsten. Due to 
the direct and definite connection between filament dimen- 
sions, resistance and candle-power, low voltage supply is 
inherently more favourable than high voltage to filament 
lamps in respect of durability and efficiency. Vacuum tung- 
sten lamp manufacture has been so far perfected as to remove 
the disabilities of high voltage lamps in these respects almost 
completely, and the use of auto-transformers is only per- 
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sisted in in odd cases. Where still used their light load 
current costs the consumer more than his saving on load, as 
compared with high-pressure lamps (unless he puts up with 
the appreciable inconvenience of switching out the trans- 
former last thing at night“), and the effect of a number of 
auto-transformers on the power factor of a lighting net- 
work is very objectionable. 

Althongh the auto-transformer is obsolete as an accessory 
in ordinary tungsten lighting, there is likely to be a marked 
recrudescence in its use with half-watt lamps. It may fairly 
be assumed that a big demand for 200 and 100-c.P. gas- 
filled lamps will arise in the next few years—probably soon 
after the declaration of peace and directly lamp manufac- 
turers start the demand by advertising the possibilities of 
such lamps. At present manufacturers are taking no steps 
to “ boost the low candle-power half-watt lamp (much to 
the relief of central station engineers!), but the time will 
come, and may come soon, when the demand for such lamps 
will rise rapidly and irresistibly. 

At present 50 and 100-c.p. half-watt lamps are available 
only up to 10 or 20 volts,f and if anto-transformers be used 
at the distribution box, wiring troubles are in store. A 
house wired none too liberally for carbon-filament lamps 
can employ 1-watt lighting with a large factor of safety, 
but, even at 25 volta (which represents the probable limit of 
voltage for 50-100-c.P. half-watt lamps for some time to 
come), f the current to be carried is 14 to 2 times as great 
as for 200-250-volt carbon lamps of the same candle-power, 
and 5 times as great as for corresponding 1-watt lamps. 
The position is that wiring troubles are ahead, if fractional 
reductions in watts per candle are obtained at the cost of 
lower working voltage and auto-transformers are used to 
feed a wiring system designed closely for use with lamps of 
somewhat poorer efficiency but considerably higher voltage. 
Consumers on low voltage A. C. systems will be the first to 
benefit (and their station engineers the first to suffer) by 
the extensive use of half-watt lamps in domestic lighting. 
When so used these lamps must, of course, be half frosted, 
or used in an appropriate diffasing fitting, but there is no 
diffioulty therein, and the writer believes that half-watt 
lamps will be used extensively in small interiors (from A.c. 
supply) directly the makers care to etart the ball rolling. 

The wiring difficulty and the poor power factor of 
ordinary auto-transformer installations can be overcome by 
using a small auto-transformer for each lamp, mounted near 
the latter and forming part of the local switch circuit. 
Under the name “ reductor,” such anto-transformers are 
much better known on the Continent than here. The 
writer believes large numbers will be used in connection with 
low voltage half-watt lighting, and that it would be worth 
our while to take up their manufacture and marketing. 

Bat very little, if any, low-pressure wiring is required 
where reductors are used, and the transformer is only in 
circuit when operating on full load; power factor from 
96 per cent. to practically unity is then obtainable accord- 
ing to wattage of the apparatus. For ordinary tungsten 
lamps, reductors have often been incorporated in the lamp- 
holder, but this is undesirable for half-watt lamps, owing to 
the heat developed by the latter. If circumstances call for 
the use of a number of siz2s of lamp, the high candle-power 
units may be connected directly to the mains and reductors 
(not necessarily all for the same secondary pressure) used 
with the smaller units. Already there are available 1,000- 
5, 000-C. P. nitrogen-filled lamps for direct operation on 
pressures up to 240 volts. Lamps of 400 C. P. are available 
up to 130 volts,f but 10 per cent. saving in consumption is 
effected by working at 25-60 volts. For 200-candle-power 
lamps, a reductor giving a secondary pressure somewhere 
between 15 and 50 volts is suitable; for 100 C. P., between 
10 and 20 volts, and for 50 C. P. only 6 or 8 volts. There is 
no apparent obstacle to the wholesale use of such lamp and 
reductor combinations, and it would be worth while install- 
ing a small converter in many cases where D.C. supply is 
alone available. 


* The writer has the privilege of knowing several careful people 
who habitually switch off at the main each night and go to bed 
by candle-light. 

t The above article was written prior to the advent recently of 
new sizes of both high and low-voltage half-watt lamps, referred 
to in our issue of July 9th; 60-c.P. 50-volt, 120.0.P. 100- volt, and 
200 C. P. 200-volt lamps are now available.—Eps. ELEC, REV. 
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There are two categories in which reductors should be 
specially useful: (1) Shops, &c., where best resulta are 
desired from 600-1,500-c.P. lamps. (2) Small users wish- 
ing to realise the economy of half-watt lamps in 50 and 
100-0.P. units. The shopkeeper could use reductors of 
4-1-Kw. output measuring 6 to 9 in. all ways, weighing 
20-25 lb., and giving a secondary pressure of 50 or 60 volts. 
Though only 3 to 5 per cent. loss would occur in trans- 
formation, which loss would be covered by the higher lamp 
efficiency and greater filament strength, it is doubtful 
whether the relatively costly and heavy reductors required 
are worth using, since surprising guarantees are already 
given with the higher candle-power high voltage half-watt 
lamps. The second case is, however, very different. Small 
candle-power half-watt lamps are available only for 20 volts 
and under, and suitable reductors for 25 to 150-C. P. lamps 
measure 24 to 4 in., and weigh 14-2 lb. for 50 C. P. up to 4 
or 6 Ib. for 200 C. P. lamps. About 10 per cent. loss occurs 
in transformation, but an overall efficiency of 0'6 watt per 


candle can be secured, and this is worth the cost of the 


reductor, which requires no special installation or wiring 
alterations. A 10 or 20-volt half-watt lamp is quite a 
robust article, and it is likely to be some time before 50 and 
100-C.P. units are available for higher pressures. 

Filament lamp manufacture is now in the hands of a 
limited number of manufacturers—with great advantage in 
price and quality to the consumer. So considerable is this 
advantage that it would be ungrateful to lay too much stress 
on the use of watt ratings instead of candle-power and other 
little matters in which manufacturing convenience and not 
public preference is the predominant factor. After all, it 
is only by this means that so good and cheap lamps are 
available, and in the particular case of watts versus 
candle-power rating,” the number of sizes are so numerous 
that the changing c. P. of various wattages can usually be 
covered nearly enough by the use of another wattage. 

There is, however, a risk that where lamps are sold by 
wattage, a man will go on using, say, a 50-watt lamp long 
after the candle-power obtained from that wattage has 
become objectionally high. 

The voltage at which filament lamps are operated affects 
the degree of realisation of the whole of the maker’s 
rating—life, efficiency, candle-power, and watts. An 
admirable example of the dangers of a little knowledge is 
to be found in the case of the layman who, being advised 
some years ago to buy lamps for 5 volts higher pressure than 
the service volts, continues to do so to this day. At one time 
fairly good policy, the practice is now unnecessarily wastefal 
in light efficiency. If the service pressure be below rated, 
the effect is the same as if the consumer buys an over- 
voltage lamp, and if both conditions exist together, there is 
soon a dissatisfied consumer. Many central station 
engineers still overlook the fact that, where energy meters 
are used, low supply voltage means proportionate loss in 
revenue; if only ampere-hour meters are used, it means 
corresponding gain. 

A matter in which the interests of all parties coincide is 
that of the three voltage rating of lamps. Central stations 
continue to be erected at un extraordinary rate in this 
country (unfortunately often to gratify parochial pomposity 
where bulk supply from an adjoining area is dictated by 
every other consideration). In either case—whether 
generating or transforming down from a H. r. line—it would 
be very advantageous from the lighting point of view to 
keep off 100, 110, 200, 220 and other “ overcrowded ” 
pressures. By arranging supply at 105, 115, 205 or 225 
volts, lamp manufacturers could be given a means of econo- 
mising manufacture and benefiting consumers thus directly, 
and also by closer and more uniform rating. 

Problems connected with the home supply of lamp-cap 
stampings, glassware of all kinds, and other lighting materials 
and accessories, have already been dealt with in these 
columns. The standardisation of small lamp manufacture 
is a reform which has been slowly developing for some time 
past, and which ought to take definite shape at this janc- 
ture. There is no reasonable justification for the present 
multiplicity of voltages, candle-power, filament arrange- 
ments, bulb sizes, and so forth. One of the most interest- 
ing and valuable applications of small filament lamps is to 
miners’ hand lamps. Some types on the market, though 
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conforming to Home Office requirements, are obviously 
foredoomed to failure. Though the official tests are severe, 
they do not discriminate completely between lamps which 
are a sound engineering job and those which, as a whole, 


are not. 

On the other hand, certain of the official tests, particu- 
larly the apparently crude dropping tests, are often ridiculed, 
though they approximate closely to misuse, which may 
easily arise by carelessness or accident. With hundreds of 
lives literally depending on the prevention of a spark, one 
should not hesitate to insure against the grossest misuse or 
folly. Ribbed or corrugated cases of anti-corrosive steel 
alloy are likely to become standard, and though there is 
still room for advance in battery construction, it is the 
charging and testing arrangements which make much of 
the difference between success and failure in wholesale prac- 
tical application. Not the least of the advantages of elec- 
tric lamps for miners is the possibility of switching off all 
but one or two lamps in the event of a number of men being 
imprisoned by a fall, so that, by using lamps in turn, instead 
of all at once, the horrors of darkness are not added to the 
victims’ ordeal. To prevent use of such a switch (and con- 
sequent irregular discharge of -the various batteries), except 
in case of emergency, a simple lead seal may be provided, so 
that the switch will only be used when really necessary. 

In concluding these somewhat disjointed remarks, the 
writer trusts that due attention will be paid to some at least 
of the problems and developments he has mentioned, before 
regular routine is again adopted in the lighting industry. 


BRITISH ELECTRICAL TRADE WITH 


EGYPT. 
By “ ANGLO-EGY PTIAN.” 


THE present war has disorganised the majority of our elec- 
trical manufacturing concerns. The export of supplies is 
curtailed ; stocks abroad are becoming depleted and, in the 
present circumstances, are difficult to replace. At the 
termination of hostilities a rush for electrical supplies may 
be anticipated. Stocks must be replenished, temporarily 
discontinued works will be resumed, and many important 
schemes awaiting the opportune moment will be embarked 
upon. Foreign competitors will be shut out of our 
Colonial markete, and British manufacturers will lay them- 
selves open to take advantage of the new commercial 
situation from which they alone should reap the benefits. 

Amongst others of the overseas markets which are 
already looked upon with an optimistic eye, is Egypt, which 
has hitherto been largely exploited by the important German 
and Austrian electrical houses, and also in a measure by the 
French; indeed it may be truthfully stated that during the 
last 10 years only a very small percentage of the total elec- 
trical material which has been imported into that country has 
been manufactured in Great Britain. For this sad state 
of affairs I am prepared to say that the fault largely lies 
at home. 

Let, by-gones be by-gones,” and let us prepare for the 
future, for the time will come when we may start afresh 
without the fear of foreign competition, as it is to be 
assumed that home competition alone will have to be dealt 
with. One must not, however, lose sight of the fact that 
practically the same circamstances will govern the condi- 
tions under which business will be carried out in the 
Egyptian market, the difference being solely that foreign 
competition will be eliminated. 

I trust that in making this latter statement I shall not 
be regarded as too optimistic, for is it not one of the great 
great advantages that we are fighting for at the present 
Moment? It is but a natural sequence to the satisfactory 
termination of the war. 

As to what steps the enemy will take to circumvent this 
Tam not prepared to say. But if one may judge from the 
thoronghness of their business methods, and the results 
obtained by them in the past with regard to our Colonial 


markets, we may safely anticipate a revival of their business 
tactics after the war. 

Various English electrical manufacturing companies have 
already announced their intentions of slipping into the 
breach caused by the recession of their antagonists from the 
Egyptian market. Several of these concerns are capable in 
all ways as regards manufactures, of supplying fully the 
requirements in that part of the world. But there are few 
amongst them who manufacture the complete range of elec- 
trical supplies catalogued by such firms as the A.E.G. and 
the Siemens combinations. And there are fewer still who 
have brought to bear upon the Egyptian market that system 
of organisation and thoroughness of business methods which 
have won for them practically the whole of the Egyptian 
trade. I speak with some knowledge of the Egyptian 
Government and other contracts which have been placed 
during the last 10 years, and I have in mind, in nearly every 
case, the reasons why contracts were awarded to foreign 
firms in preference to British manufacturers. 

The question which now arises is this: What was the 
reason for our failure in the past? The answer is that it 
was simply a question of price and organisation—two 
words which count enormously and which have a paramount 
influence in a sales department. In the majority of cases. 
where British manufacturers have failed to capture Govern- 
ment contracts during the last nine years, I am of opinion 
that it may be attributed to one of the two foregoing reasons. 
Excessive cost may be traced to defective organisation as 
regards want of intimate knowledge of the market in 
which the goods were to be sold. The following will 
explain this fully. 

Government tenders as regards electrical plant usually 


call for the plant to be erected on site and handed over in 


working order. 

Payments are effected partly against shipping documents 
erection and testa on site, the balance, which is usually 
20 per cent., being paid after satisfactory working for, say, 
three months, or other pre-determined period. 

It is feasible to believe that it is in the unknown factor 
that the manufacturer meets his pitfalls. That is to say, 
he is in many cases at a loss to define correctly his real 
expenses after the goods arrive at the unloading port, which 
is usually specified as Alexandria. To meet this deficiency 
he covers his estimate with a margin which would be 
unnecessary if he understood thoroughly the procedure and 
numerous items of expenditure to which the goods were 
subject on landing ; in addition, the intricate questions of 
supervision, labour, railway freight, cartage, cost of excava- 
tion and materials for erection, all generally form very 
important items in the estimate. 

These difficulties may be met by the appointment of a 
reliable and experienced commercial engineer as agent, who- 
should assume responsibility for all goods after their recep- 
tion at the unloading port. In this manner the home 
estimating office will calculate all charges up to and including 
c.i.f. Egyptian port, and will call upon their agent for a 
supplementary estimate concerning Customs’ duty, dock 
dues, inland freight, if any, cartage to site, storage, also 
supervising expenses, excavations, labour and materials, if 
the plant is to be handed over in running order. The usual 
procedure is for the agent to sublet the contract for excava- 
tions, foundations and brickwork. These vary considerably, 
depending upon the locality and cost of materials. In the 
case of large and important plants it is advisable to send 
out a supervising erecting engineer. Less important erec- 
tions may be carried by European erectors, whose services 
can be obtained locally at an expense of £12 to £20 per 
month, depending upon the capability of the individual. 
Assistance in the shape of Italian or Greek assistant engi- 
neers may be secured at £5 to £6 per month, but they are 
rarely to be relied upon for very accurate work, such as 
erecting engines, &c. Native labour is to be had for £3 to 
£4 per month, but workers of this class are little better 
than labourers. 

German, Austrian and French competitors go farther 
than this. With the exception of the A.E.G., who do 
business through a firm of old-established agents having 
branches at Cairo and Alexandria, such firms as Siemens 
and Halske, Siemens Schuckert, Ganz & Co., and the French 
Thomson-Houston Co. are represented by branch house 
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ander the control of technical commercial managers, aided 
by competent staffs. Each branch comprises also a retail 
department replete with large stocks of all classes of elec- 
trical supplies. Expenses are paid by retail sales and small 
contracts for electric light and wiring installations. The 


bulk of the stocks are on consignment, and are paid for in. 


accordance with arrangements made with the parent firms. 

It seems, that with the exception of a few firms in this 
country who manufacture a complete line of electrical 
supplies, the branch system of doing business would be in- 
advisable on account of the diversity of material required 
to maintain an efficient stock. An easy method of getting 
over this difficulty would be for a number of firms to colla- 
borate for opening a branch and subdivide the expenses and 
profits in accordance with their proportionate interests. 

If it is desired to cater only for the requirements of the 
various Government departments, then a local agent residing 
at Cairo is all that is necessary. Here it may be stated 
that all Government contracts involving machinery to be 
erected entail an agent with a local addreas. If, on the 
other hand, a general electrical engineering business is 
sought in addition to Government requirements, an agent 
carrying a complete stock of supplies, or a branch house, 
is necessary. 

The representative must be of good address and calcu- 
lated to make himself acceptable to such Government 
Officials as he will interview in the course of business. 
English is the official business language in Government 
circles, whilst the metric system is principally employed for 
weights and measures. A knowledge of French and Arabic 
is also necessary in Egypt, the use of the latter lauguage 
‘being absolutely essential in the Provinces. | 

It may be useful to terminate these notes by giving some 
idea of the present situation in Egypt as rds our com- 
petitors. At the commencement of hostilities the British 
authorities carefully segregated the German and Austrian 
branches from their parent houses. The A. E. G. agents 
discontinued their representation and opened up negotiations 
with an important English manufacturing concern. 

The management of the Ganz & Co. and of the Siemens 
branches was taken over by certain of their English and 
Swiss employés. This step was taken with the approval of 
the British authorities who exercise control over their 
financial transactions. 

Goods of proved enemy origin coming into Egypt through 
neutral countries are confiscated, so that there is no possi- 
‘bility of stocks being replenished from sources which are 
prejudicial to British interests. 


THE USE AND ABUSE OF OILS ON 
MINING PLANT. 


By T. O. THOMSEN, B.Sc. 


(Abstract of paper read before the ASSOCIATION OF MINING 
ELECTRICAL ENGINEERS.) 


Tur owners of many large plants have seen the advantage of 
having an engineer responsible for the lubrication of their 
engines and machinery, and in plants which are not large 
enough to justify the employment of an engineer for this 
articular work, it has been found advantageous to have a 
ubricating engineer to inspect the pans occasionally, report 
on the lubricating conditions, and offer suggestions as regards 
economy and saving in power. 
Many important institutions controlled by Government, or 
large concerns, also electric supply authorities, when inviting 
tenders specify certain chemical attributes in the oil. This 
ractice is wrong, because chemical readings do not show the 
lubricating properties of an oil, for the reason that it is 
possible to duplicate a high-grade oil on the basis of chemical 
tests by means of an nnperfectly manufactured and inferior 
article. Although the chemical tests may be the same for 
the two oils, the results can be widely different in actual work. 
The only accurate way of testing lubricants is to try them 
under working conditions, where they are to be actually used. 
The question might be asked whether introducing a higher 
rade of oils would not increase the total cost of lubrication. 
a reply, experience has proved that in a large number of 
plants the costs of lubrication over a period may even be 
lower than with lower grades of oil in use. In other cases the 
cost may possibly work out a little higher, but this increased 
cost will be balanced by other benefits. It is here that the 


services of a lubricating expert become desirable. He should 
select high-grade oils for the portion of the plant where such 
oils could be used to advantage, and if the lubricating condi- 
tions are not favourable to the introduction of high-grade oils, 
he may suggest ways and means by which better lubricating 
appliances or better methods of handling the oil can be intro- 
goer so as to make the introduction of better grades of oil 
possible. ; 

When talking to men directly interested in the successful 
running of machinery, one is often assured that they have no 
trouble; the idea being that the machinery is operating with- 
out any unusual heating of bearings or engine parts. In many 
such plants, however, the mere change from low-grade oils to 
better grades has effected a saving in power of 20 per cent., 
and it is now realised that there is something beyond having 
no trouble. 

A troublesome bearing in nine cases out of ten will not 
indicate that the oil is unsuitable, but that some mechanical 
defect exists in its construction. It is not an occasional hot 
bearing, but the few degrees of unnecessary frictional heat 
that are wasted in hundreds and hundreds of bearings that 
determine the real standard of lubrication. 

The actual testing of the influence of better lubrication on 
the power of mining machinery or power-house plant is a 
difficult matter, as there are so many other conditions that 
may influence the results. 

By means of accurate temperature tests it is, however, pos- 
sible in nearly every case to make a comparison between the 
lubricating qualities of different oils, aad. it is recommended 
to make such tests as thorough and as careful as possible on 
e selected important bearings. These temperature tests 
should be repeated from time to time, with a view to con- 
trolling the quality of the oils in use. If the mechanical condi- 
tions do not change, the rise in temperature of the bearings 
above the surrounding atmosphere should remain very nearly 
constant. 

When a new motor exhibits a tendency to develop heat in 
one bearing, the bearing should, of course, be examined. 
it is found in good condition, the cause of the heating will 
probably be found in the thrust of the armature shaft against 
the bearing, which may result from either of two conditions : 
Firet, the machine may not be level and the armature shaft 
may dip towards that end. Second, the magnetic centres of 
the pole-pieces and armature may not be in line. 

Where low-grade mineral oils, or oils with mineral base 
but compounded with animal or vegetable oils, are employed 
they will develop gumminess in the bearings, and necessitate 
frequent cleaning. Such cleaning is unnecessary when high- 
grade dynamo oils are employed; cases have been known 
where such oils have been in use for years without any 
necessity for cleaning the bearings and oil wells. However, 
it is desirable to empty the bearings every three or four 
months, and put the oil through a suitable filter. It will then 
be as good as new, and can used over and over again, 
being mixed with a little fresh oil to make up for loss. 

The leakage of oil from a ring-lubricated bearing may be 
due to several causes. Sometimes oil leaks through the hori- 
zontal keep joint of the bearing. The best remedy for this is 
to place a lead wire as packing in the joint. Bearings on large 
motors and generators often have a deep groove in the bottom 
half of the bearing, which groove, at both ends, communicates 
with the oil reservoir and returns such oil as may have reached 
the joint by splashing out from the well through the motion 
of the lubricating rings. 

Sometimes leakage will be observed along the shafting. It 
is important that there should be a good clearance between 
5 outer lip and the shaft, and if it is too close a fit it should 


If the oil still has a tendency to creep along the shaft, an 
oil-thrower can be made in halves and fitted on the shaft, or 
it ma simply be a piece of steel wire bent round the shaft 
and clinched so that it will keep its position. Grooves in the 
bush will arrest the greater part of the oil, whilst the 
remainder is thrown off the collars. The keep may be fitted 
i an internal lip, which prevents oil.splashing out through 
the joint. 

Ring lubrication is very effective, as the oil is continuously 
lifted by the ring or the rings over the shaft, and finds its 
way into the oil-distributing groove, whence the film of oil 
between the shaft and the bearing is kept amply renewed. 
Care should be taken that the oil-carrying grooves are well 
rounded in the direction of rotation, to facilitate the entrance 
of the oil between the frictional surfaces. If the motor is 
built to rotate either way, it is to have two oil- 
carrying grooves, one on each side of the centre line. 

Sometimes lubricating chains are employed instead of lubri- 
cating rings, the idea being that the chains touch the shaft 
through a longer arc, and, therefore, are supposed to be kept 
in motion more surely than plain rings. It must be remem- 
bered, however, that the part of the chain immersed in the 
oil bath offers greater resistance than a plain ring, so that in 
actual practice there is not much difference between the work- 
ing of chains and the working of rings. At high speeds there 
is the disadvantage with chains that the links, when passing 
through the oil, churn it up. This makes it more difficult to 
prevent leakage of oil from the bearings. 

Satisfactory lubrication of dynamo bearings, i. e., cool run- 
ning and inappreciable wear, is very important. If wear takes 
place, this means that the rotor is lowered, and the magnets 
will then exert a pull on the rotor in a downward direction, 
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which further increases the pressure and accordingly the wear 
of the bearings. eae i . 

The question of the internal lubrication of steam engines is 
of great importance. Nothing is more capable of destroying 
the good effects of high-grade cylinder oil than applying it in 
a wrong manner, or through unsuitable lubricators. 

The tallow cup still used by some firms generally feeds the 
oil direct to the cylinder or to the valves, or to both places. 
When the tallow cup is filled with oil and the dose thrown 
into the engine, most of it is exhausted at once. Then the 
engine runs on what little oil may be left and, after a few 
minutes, it is running without any oil until such time as a 
new dose is given. It has been found that the steam itself, 
which goes from the steam main into the engine and touches 
every part of the frictional surfaces, is the t medium to 
carry the oil to the places where it is needed. 

It is important, however, for the steam to be impermeated 
with the oil. This can best be done by the use of an atomiser. 
Fig. 1 illustrates a form which was designed by the author, 


and of which about 10,000 are known to be in regular use. It 


has been freely copied by engine builders and others, not being 
pstented. The cylinder oil will enter the spoon-shaped open 
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end of the atomiser, which is placed in the centre of the steam 
pipe, where the velocity of the steam is greatest, and every 
drop of oil which appears in the open end will be broken up 
into small particles, and be distributed in the body of the 
steam, making the steam itself a lubricant. The steam, on 
its way through the engine, will therefore carry along particles 
of oil which will come in contact with all surfaces needing 
lubrication; and, assuming that the cylinder oil is a good one, 
specially selected for the class of work, perfect lubrication will 
be ensured. 

Where compound engines are lubricated by feeding the 
cylinder oil into the high-pressure steam main, it is quite 
evident that, as the oil gets thoroughly broken up into the 
steam, the latter may often arrive at the low-pressure cylinder 
having sufficient lubricating properties to effect full lubrica- 
tion. In many cases, therefore, it is not necessary to have 
oil fed direct to the lower stages. 

Where superheated steam is in use, it is absolutely essential 
that only the highest pace of oil be employed, also that the 
lubricator should be of a first-class make of the mechanically- 
operated forced-feed type, capable of furnishing a very s 
and uniform feed of oil into the main steam pipe, the oil 
being introduced into the central flow of steam, by the means 
already mentioned. The characteristics of a cylinder oil for 
use with a superheat should include a fairly high flash-point, 
and no tendency to carbonisation. On occasions cylinder oil 
has been used for superheated steam having a flash-point 
lower than the temperature of the steam, and giving good 
results. This may appear somewhat contradictory, but the 
secret is that the flash-point of cylinder oils is determined in 
the laboratory under atmospheric pressure. If the cylinder 
oil were to be tested under the high pressure existing in the 
steam pipe, the flash-point would undoubtedly be shown to 
be considerably higher, just as the boiling point of water, 
which at atmospheric pressure is 212 deg. F., increases with 
any pressure above that of the atmosphere. Furthermore, 
there is no air in the steam to affect the oil. 

Most of the cylinder oil introduced into a steam engine will 
be carried through with the exhaust steam, and in the case 
of surface condensing engines, or where open feed-water 
heaters wre installed, there is a great probability of the oil 
getting into the boilers, which would decrease the boiler 
eficiency considerably, and increase the danger of boiler ex- 
plosion or furnace collapse. 

Cylinder oil can be made which will separate readily from 
the feed-water in the hot well, presenting itself as float oil, 
which can be skimmed off. Sometimes feed-water filters are 
installed, which are supposed to prevent the oil from getting 
into the boilers. These filters are, as a rule, of very little use, 
whereas suitable-sized oil extractors in the exhaust steam line 
will, in many cases, extract nearly all the cylinder oil. 

Electrical treatment of the feed-water will extract every 
trace of oil. In the case of jet-condensing engines, the possi- 
bility of oil getting into the boilers is very much less than in 
the case of surface-condensing engines, as the oil is mixed 
with such large quantities of water. 
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When the boiler feed-water is hard, and softened by boiler 
composition, and the boilers “ prime, the solid matters car- 
ried over to the steam engine will deposit themselves behind 
the piston rings, in the clearance spaces of the cylinders, and 
in other places, amalgamating with the cylinder oil and form- 
ing deposits, the presence of which is often put down to 
carbonisatior of the cylinder oil. It is true that unsuitable or 
low-grade cylinder oils may form deposits and carbonise, but 
in many cases the deposit can be traced back to the boiler 
conditions. 

In combined reciprocating engine and turbine plants it is 
most essential that the highest grao cylinder oil used, in 
order that the quantity of such oil for the engine lubrication 
may be cut down, to reduce the chance of oil being passed on 
to the turbine. 

In the forced lubrication system of higa epoco enclosed steam 
engines the oil is forced by a pump under pressure to all 
bearings, draining back to the oil suction chamber, and in 
this way circulating continuously. Oils for this purpose should 
be made to withstand the action of water and air, and must 
not deteriorate with long use. Water gets into the crank 
chamber owing to the presence of ill-fitting glands or scored' 
rods. Where the rods enter the crank-chamber top, scrapers 
are preferable to soft packing. The oil which is carried up 
from the crank chamber and scraped off, together with the 
water, should be drained outside the crank chamber. Metallic 
packings are preferable in such engines, as there is less danger 
of ‘‘scoring’ the rods than with soft packing. 

The oil pump should be of ample capacity, so that the pump 
pressure, by means of an adjustable relief valve, with an over- 
flow to the oil suction chamber, can be kept at any desired 
point. Too small an oil pump or slack bearings decrease the 
oil pressure, or make it necessary to use exceedingly heavy 
oils, which oils reduce the friction less than might be. The 
oil pump should be placed with its suction strainer elevated 
to leave room below for the water to accumulate. Otherwise 
water is drawn together with the oil into the pump and forced 
through the bearings, which may cause the Oil to thicken. The 
crank chamber should be systematically drained at suitable 
intervals. Slightly superheated steam is an advantage, as less 
condensation occurs in the cylinders; therefore less water finds 
its way through the glands. 

drain cock of preferably 1}-in. bore, but not less than 
l-in. bore, should be fitted at the lowest point in the crank 
chamber, and if the water can be drained off while the 
engine is running, this should be done at frequent intervals. 
Where the draining cannot be accomplished while the engine . 
is running, it should be done before starting up every time 
the engine has had a rest. 

Every plant (this also refers to turbine installations) should 
have a steam filter, so that from one to six gallons of oil per 
day (according to conditions) may be removed through the 
drain cock for treatment in a steam-heated separating tank, 
and afterwards in a good filter. The purified oil should be 
returned to the crank chamber at the same time as the corres- 
ponding quantity is drawn off for treatment. In this way the 
vitality of the oil can be maintained at a high standard. If 
the oil tank capacity in the system is small, it is particularly 
desirable to follow this treatment. Sometimes a water-leg ” 
can be fitted with good results to the crank chamber of a 
steam engine where the leakage of water into the crank 
chamber is considerable. 

Only small turbines, from 5 to 300 H. p., have ring-oiled 
bearings; larger turbines employ the circulation system. In 
the circulation system the lower portion of the governor 
spindle drives a rotary oil pump, which takes oil from the 
oil tank, and delivers it, through the oil cooler and oil-supply 
pipes, directly to the bearings, or to an elevated tank. If more 
oil is delivered to the elevated tank than is required for the 
bearings, the surplus oil overflows through a pipe into the 
bottom oil tank. 

From the elevated tank the oil is fed through the distribut- 
ing pipe into the various bearings of the turbine, and having 
done its work in the bearings—the oil throwers preventing the 
oil from creeping out along the shaft—the oil returns through 
the return pipes to the bottom oil tank, through the strainer. 
The main bearings are frequently cast with inside cavities for 
water-cooling pur ; 

The elevated tank is only used in very large installations. 
Generally, the oil passes from the oil cooler directly into the 
distributing pipe; 1t then becomes necessary to have a spring- 
loaded relief valve in the delivery pipe, near the bottom oil 
tank, in order to maintain an adequate oil supply at a steady 
pressure. The surplus is returned to the bottom oil tank. 

It is good practice to insert in the return oil pipes sight-feed 
arrangements by which the actual flow of oil from each parti- 
cular Beane can be examined; frequently test cocks are fitted 
in the middle of the bearing tops, which, when opened, will 
show whether the bearing is being adequately supplied with 
oil. In both the elevated oil tank and the Lotta oil tank 
are fitted drain cocks, through which water and sludge can 
be drained away. 

The oil pressure, where the oil is used for lubrication only, 
varies between 3 Ib. and 35 lb. per sq. in. Frequently, the 
oil is also used for operating the governor gear. For this 
purpose, oil is introduced into the various parts of the governor 
gear operated by the oil under a pressure of from 25 lb. to 80 
lb. per sq. in. If, for any reason, the oil pressure falls below 
that required. a piston in the governor gear, held up by the 
oil pressure, falls and causes the steam supply to be shut off. 
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Where an elevated tank is employed, sufficient oil is usually 
assured to lubricate the turbine for at least 30 minutes, should 
the oil pump fail to work. 
Where turbines are lubricated by means of a circulating oil 
system, the oil is in constant circulation and comes in contact 
with more or less air and water. In passing through the main 
bearings, the oil is churned with the air, water and impurities 
present, with the result that the oil breaks down gradually, due 
to the high temperature and great speed of the revolving shaft. 
The chief cause of water leaking into the oil is usually 
the gland packing. Steam pies from the gland packings 
into the main bearings and condenses on their surfaces. 
In cases of exhaust and mixed-pressure turbines, it is 
articularly difficult to prevent leakage of condensed steam 
rom the glands to the bearings, and the engine attendant 
should use great care to keep this leakage as low as possible 


Water may also leak into the oil from the water-cooling coils 
in the oil cooler, or from the water jackets of the main 


bearings. 

Where leakage of water into the oil system cannot be 
avoided, a water-trap consisting of, say, 4 ft. of vertical 2-in. 
pipe with a l-in. drain cock at the bottom, and fitted to the 

ottom oil tank or main oil return pipe, has been found of 
great service. The water, circulating with the oil, will 
separate from it and drain into the trap; once there it cannot 
mix with the oil again. This water-trap should be drained 
twice every 24 hours, letting the water and sludge run until 
clear oil appears. 

The drain cocks on the oil tanks should be opened before 
starting up the turbine, and twice every 24 hours, to remove 
water and impurities. The suction of the oil pump should be 
from 4 to 6 in. above the bottom of the oil tanks, as other- 
wise any separated water will be immediately taken up by 
the pump; churned with the oil, and passed into the oil 
system. 

It is good practice to have a large quantity of oil in circula- 
tion, with large oil tanks in which the oil has time to rest 
and separate from the air, water, dirt and other impurities it 
collects in the system. 

The continuous circulation of oil in the system results in a 
final breakdown of the oil itself, due to the action of heat, 
moisture and air. The evidences of breakdown are, increase 
in viscosity and gravity, the development of considerable 
acidity, and the deposit of sludge, or sediment. The length of 
service of an oil and the character of the breakdown are 
dependent upon the quality of the oil. An unsuitable oil 
breaks down quickly and goes to pieces badly. A high-grade 
oil, under normal conditions, will give good service for 10,000 

working hours at least; but under severe and very unfavour- 
able working conditions, for 3,000 working hours at most. 

A sample of broken-down oil, when heated, will separate 
into three distinct layers: At the top, clear oil; at the bottom, 
clear or somewhat cloudy water; between the two, a slimy 
mixture composed of a number of indeterminate elements. 
This slime represents the broken-down oil, and may be 
due to its unsuitability or incorrect manufacture, or to some 
chemical or electrical action on the oil in service. 

“ Broken-down’’ oil accumulates in the most dangerous 
place’ namely, the oil pipes which lead the oil from the 

istributing pipe into the main bearings. Partial stoppage of 
the pi may result. Broken-down oil also e 
as a Slime, on the water- cooling coils in the oil cooler, thereby 
decreasing the efficiency of the cooler; the circulating oil 
assumes a temperature higher than the normal, which in 
extreme cases greatly impairs the life of the oil. 

If “ broken-down dil forms in the oil pipe leading to the 
governor, or inside the governor gear, the governor may stick 
and fail to act; in consequence, the turbine either will slow 
down gradually, or gradually increase in speed much above 
the normal. 

The parts of the governor gear with which the oil comes in 
contact are very sensitive, and the oil must be absolutely clean 
and of high quality to ensure their smooth working. With 
an unsuitable grade of oil, the bearing temperatures are 
always high. The rate of oil oxidisation—generated by the 
great heat—is thus increased, so that frequently the life of 
an ordinary oil in a turbine is only a few months. 

High-grade oil, correctly refined and manufactured specially 
for turbine lubrication, is less affected by the presence of air, 
water and other impurities than ordinary oil. High-grade oil 
clears quickly, and is not so liable to breakdown. It will 
prevent high bearing temperatures and will provide a greater 
margin of safety. 

The make-up” for lost oil, due to leakage and vaporisa- 
tion. will vary according to the size and operating conditions 
of the turbine; and when high-grade oils are used. this 
replacement is usually sufficient to keep the oil in satisfactory 
working condition for a long time. When, however, the 
limit of the oil's capacity has been reached, entire replace- 
nient with fresh oil is recommended. 

When etarting up a new turbine for the first time, there 
are always present in the circulating system impurities, such 
as cotton waste, rust, sand and dirt, packing material, ete. 
It is, therefore, good practice to run the turbine for one or 
two weeks. then remove the entire supply of oil from the 
system and recharge with new oil. The oil taken out should 
be allowed to rest in a large tank to separate it from the 
impurities. The separated good oil can then be used as 
“make-up” for the turbine. 

Should the charge cf oil first removed from the turbine be 


badly affected by abnormal quantities of impurities, the oil 
should be heated and, after separation from the bulk of 
impurities, should be passed through a good filter before use. 

After a turbine starts running, the temperature of the oil 
gradually increases and finally becomes constant; in a small 
turbine, after four hours’ continuous running, and in a large 
turbine after nearly a whole day’s continuous running. 

The bulk of the heat absorbed by the oil is removed by 
means of the cooling coils in the oil cooler. The resultant 
temperature of the oil depends partly upon the temperature 

f the cooling water used, but N upon the capacity 
and size of the coils in the oil-cooler. ere the main bear- 
ings are water-cooled, the temperatures are lowered about 
1) deg. F. 

The temperatures are very important in judging the effici- 
ency of the lubrication and cooling, and it is'a wise precaution 
to take temperature records every half-hour, or every hour, 
as follows :—(a) Temperature of each main bearing (or of the 
oil return from each main ap (b) Temperature of the 
oil before entering oil cooler. (c) Temperature of the oil after 
leaving oil cooler. (d) Temperature of the cooling water enter- 
ing oil cooler. (e) Temperature of the cooling water leaving 
oil cooler. If any abnormal condition arises in one of the 
bearings or in the oil cooler the temperature records will 
immediately locate the place of trouble. By introducing high- 
grade oils where lower grades have been in use, a reduction 
in temperature above room of more than 20 per cent. has 
been obtained, all other conditions being the same. , 

On occasions, oil vapours come from the bearings and oil 
tanks, notwithstanding the fact that the bearing temperatures 
are quite normal. These vapours are drawn into the electric 
enerators from the bearings and may cause disastrous results. 

e cause of the vapours is the heavy charging of the oil 
with tiny air bubbles, due to the high speed at which the oil 
is circulated through the bearings and oil pipes. When the 
air bubbles burst ìn the bearings or in the oil tanks, the 
resultant very fine spray of oil produces the vapours. , 

The oil will be found creeping over the outside of the main 
bearings and the turbine frame in a very fine film, and the 
oil loss may be considerable per 24 hours. The oil return 
pipes from the bearings should be large enough to carry away 
the oil, the oil foam, and the oil vapours. 

If the pipe is not large enough for this purpose, a remedy 
for the escape of oil vapours from the bearings is secured by 
the addition of a vent pipe, venting the oil reservoir of the 
bearing at a higher level than the original pipe. ! 

As shown in the preceding paragraphs, the oil used in 
horizontal steam turbines is subjected to severe strain. The 
general belief among engineers in the past has been that 
petroleum lubricating oils were indestructible. This is very 
nearly true in practice, where the older methods of lubrica- 
tion are employed. Where, however, the turbine is lubricated 
by means of a circulating system, in which the oil is forced 
to the bearings under pressure, thence collected, filtered, 
cooled, and repeatedly returned to undergo the same severe 
service, deposits may form, due to the breaking down of some 
portions of the oil from the following causes :—(a) Water. 
(b) Solid impurities. (c) Air and heat. (d) Electric action. 
(e) Adding new oil. , , , 

Water has an emulsifying effect on the oil, particularly if 
the water contains impurities. Where considerable quantities 
of water leak into the system and emulsification takes place, 
the mixture becomes yellow or brownish-yellow in colour. 
If a sample is taken out and heated, it will separate into clean 
oil at the top, more or less milky water at the bottom, and a 
spongy sludge separating the two. The clean oil will be found 
darker in colour than the original, with a strong characteristic 
odour. It will have a higher viscosity and will contain a 
percentage of petroleum acids as a result of the breaking down 
of the oil from oxidation. 

These petroleum acids must not be confused with sulphuric 
acid, which is sometimes found in mineral oils that have been 
treated with this acid during their manufacture. Most 
chemists, following the European custom, now report the 
acidity of used oils in terms of ‘‘ sulphuric anhydride (SOs). 
The normal alkali used is of such strength that when 25 cubic 
centimetres are required to neutralise the petroleum acids in 
100 grammes of oil, the result is expressed as 1.0 per cent. 
in terms of SOs,” and this equals 7.05 per cent. in terms 
of oleic acid.“ 

The petroleum acids do not attack the metals ordinarily 
used in the construction of steam turbine lubricating systems, 
but they do slowly dissolve zine or alloys consisting largely 
of that metal. The nature of the sludge in the oil, produced 
by the water. is most objectionable, as it tends to clog the oil 
strainers, oil inlets to the bearings, and oil inlet to the gover- 
nor. The oil pressure also will be reduced, if the oil pump 
fails to deliver the requisite quantity of oil because of the 
partial choking of the strainers. 

Owing to the high temperature at which the oil passes 
through the circulating system, the oxidising effect of impuri- 
ties such as iron oxides, dust and dirt, ete., is very consider- 
able, particularly where ordinary oils are in use. The effects 
produced are the quick darkening of the colour of the oil, a 
considerable increase in viscosity, the production of a large 
percentage of petroleum acids, and the breaking down of the 
oil from oxidation. The oil in this condition smells “ burnt” 
and throws down a slimy deposit which lodges particularly in 
the oil cooler. 


In addition. if there is even a slight leakage of water into 
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eystexn, the oil will emulsify badly, owing to its already 
Sokal condition from the oxidising effect of the air and 
solid 1 rities. This will explain why, when starting up a 
new 8 for the first time, emulsification of the oil may 
occur as a result of the combined effects of the water, air and 
dirt present, even though the oil may be of high quality. 
Occasionally, the inside of the oil tank is painted, and in 
most cases the oil, in time, dissolves and decomposes the paint, 
with the result that, in mixing with the oil, the ingredients 


in the paint cause heavy oxidation of the oil, and in the 
resence of water emulsification takes place. It is better to 
en the inside of the oil tanks scrupulously n and scraped 


in the turbine shaft. i , 

In either case, the oil will quickly darken in colour, increase 
ia acidity, and throw down a deposit which will coat all part 
of the turbine with which the oil comes in contact, lodging 
particularly in the oil cooler. This deposit is of a fairly hard, 
brittle nature. and of a dark chocolate colour; it is exceed- 
ingly difficult to remove and is, therefore, very objectionable. 

The remedy is to electrically insulate one of the generator 
main bearings completely from the turbine bedplate, including 
the connections between the oil pipes and that particular 
bearing. Such insulation will prevent the passage of an 
electric current, and, consequently, the formation of deposit. 

On rare occasions, local galvanic currents may cause corro- 


sion of the oil tubes in the oil cooler, or of the turbine shaft 


and bearings, and even corrosion in the governor, causing the 
or operated piston to stick. l , 

Where practically no water enters the circulating system, 
and where there is practically no waste or leakage of oil, 80 
that the amount of new oil added to the system per week is 
very small, the oil will, in time, become very dark in colour 
with considerable increase in acidity. In such cases it has 
been found that when adding new oil a dark deposit is thrown 
down throughout the system, due to the action of the old oil 
on the new; and more particularly is this the case with heavy 
vils than with light oils. d 

In reviewing the various causes of the formation of deposit, 
it will be observed that decomposition of the oil is invariably 
followed by a darkening in colour and an increase in the per- 
centage of acidity. erefore, both these features can be 
taken as standards by which to judge how far the oil has 
deteriorated ; no oil should be used in a turbine if the acidity 
has reached 0.8 per cent. of petroleum acids in terms of 80; 

Castor oil is still used in marine practice, and also in case 
of emergency in many plants ashore. It is a great waster 
of power, increasing the oil friction about 100 per cent. above 
what a high-grade engine oil will produce. Also, it produces 
a gummy deposit throughout the circulation system, due to 
oxidation. On the main . of a steam engine where 
castor oil was fed through an oil-<irculating system, the rise 
in temperature of the bearings above room temperature was 
17 deg. F. By gradually introducing a high-grade engine oil 

temperature rise was reduced to 8 deg. 

In changing over from castor oil, or any other vegetable or 
animal oil, to an oil largely mineral in character, it is neces- 
ary to exercise care and make the change gradually, as 
deposits which have accumulated from such oils are loosened, 
and. if loosened too quickly, cause trouble. 

The wear and tear of coal-cutters is very great, due to the 
rough conditions under which they usually operate, and also 
to the fact that the men operating them do not, as a rule. 


give the attention to lubrication that is really most necessary 
in order to prevent too frequent breakdowns. As a rule, the 
machines require two different oils, one for the gear case, 
which should be a heavy oil which does not Jeak out easily 
from the gear case, and another oil for the motor bearings, in 
the case of electrically-operated coal-cutters. or for the air- 
worked engine in the case of an air-worked machine. 

The troublesome bearings to lubricate are the vertical disk 

arings (disk cutters), the long sleeve surrounding the base 
of the bar (bar cutters), and the bearings supporting the chain 
wheel operating near the coal face (chain cutters). 

Where machinery works in a dusty atmosphere, dust is apt 
to cling to the oil. and for this reason ting-oiling bearings have 
only been a qualified success. The oil wells must be cleaned 
frequently in order that the oil may render satisfactory ser- 
vice. Oil siphons are easily choked by the dust, but glass- 
hottle-needle oilers have proved very reliable and satisfactory 
ma good many cases. They are, however, liable to be broken 
off and smashed. 


Lubricating grease is frequently used either through Stauffer 
screw-down cups, or through spring grease-cups, and has 

iven good service under a variety of conditions. The grease 
fills up the bearing completely and forms a protective t at 
either end, which prevents the entrance of dust to the bearing 
surface. 

There is a marked tendency to introduce ball or roller 
bearings for colliery screening plants and the like, using 
grease as a lubricant, and filling the bearings completely with 
grease, so as to prevent the entrance of dust. hen oil is 
used, felt dust-catchers are fitted in the bearings at either end, 
and when well designed are quite successful. It would seem 
as if roller bearings or ball bearings could also be introduced 
with advantage for coal-cutters in connection with the bear- 
ings particularly exposed to coal dust. 

ft is probable that within a few years transformers will 
undergo material improvements in design. The troubles that 
have n experienced in the past with sludging of the oil 
used in transformers, or the burning out of the coils, have 
largely been due to the fact that the transformers have been 
exposed to the open, allowing impurities of all kinds to enter 
the transformer casing and mix with the oil. 

hermore, transformers have been worked more con- 
tinuously at their full load, and at higher temperatures than 
was the case formerly when the electric-lighting load was the 
chief factor to deal with, allowing the transformers to have a 
rest and cool down between the peak loads. 

Transformers are now being made with ‘‘ breathers” 
attached above the oil level, 8 with traps to extract the 
moisture from the air which is inhaled as the transformer 
cools and the oil shrinks. In other cases an expansion chamber 
is provided, in which the oil can expand or contract, but 
where no new air is introduced during the normal operation 
of the transformer. 

Not counting the cases where sludge has been produced 
by impurities mixing with the oil (open-type transformers), 
or where the sludge has been due to bad insulating material 
(which has been affected by the oil), the deposit produced by 
sludging is always the result of oxidation, and has only taken 
place where the working temperatures of the transformer 
have been above a certain critical temperature, which critical 
temperature is different for different oils. For these reasons 
it is obvious that if the transformer casing is hermetically 
closed, and no renewal of air can take place, the danger of 
sludging will be very greatly minimised. 

As to general characteristics of transformer oils, they should 
be possessed of good dielectric strength and high specific 
resistance in order to perform their functions as insulating 
mediums. A low viscosity is always a great advantage, also 
a great coefficient of expansion, as these two features com- 
bined mean quick circulation of the oil, enabling the heat 
from the windings to be dispersed quickly into the body of 
the oil, and finally to the transformer casing, from which the 
heat eventually radiates into the surrounding air. 

As regards oil switches, the conditions in D.c. switches are 
much more severe than in a.c. switches. The desirability of 
low viscosity is obvious for switch purposes, as the more 


mobile the oil, the quicker will the arc be quenched. The 


oil should produce as little carbon as possible, and oils in 
which the carbon quickly flocculates and sinks to the bottom 
are to be preferred to oils in which the carbon is kept more or 
less floating. | 

It is important that the oil level should be kept high in 
the switch case, covering the contacts to a sufficient depth, so 
that even with the strongest current there is no chance of the 
spark breaking through to the surface and igniting the gases 
that may. be present. With reference to this latter point, 
the ventilation of the switch case is important, and it is also 
important that the switch case should be kept as full of oil 
as possible, leaving a minimum space for the gases to 
accumulate. 


Electrical Trades Benevolent Institution.—In a 
circular letter the President of this Institution, Sir David 
Salomons, informs its friends that owing to the war, the annual 
Festival of the Electrical Trades Benevolent Institution will not 
be he'd this year. As the cancellation of the Festival deprives 
the fand of its chief source of income at a time when very heavy 
demands are made upon its resources, the Committee appeals to 
subscribers to renew their contributions upon an even more liberal 
basis than in past yearr, and expresses the hope that the urgenoy 
of the claims made upon the fund will bring a large influx of new 
subscribers. It is suggested that subscribers should add to their 
ueual donations the guinea which would otherwise have been spent 
upon the ticket for the Festival. Whilst admitting that many 
calls are now being made for benevolent purposes, Sir David 
Salomons points out that this appeal is being confined to those 
who are actually engaged in the electrical industries, and is made 
on behalf of fellow workers whose needs are great and inc ing. 
We cordially recommend the matter to the notice of our Ta, 
assuring them, with the confidence born of personal knowledge, 
that the Institution is in every way worthy of their support, and 
that the continuous demands that are now being made upon its 
funds render it an urgent necessity that those funds should be 
greatly increased, 
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NEW PATENTS APPLIED FOR, 1915. 
NOT YET PUBLISHED). 


Compiled expressly for this journal by Messrs. W. P. Tuompson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


11,443. Spark gaps for wireless tclegraphy.“ G. V. A. G. Matitu. 
August 9th. (Complete.) 

11,457. Electricity distributing networks. M. Hocusrabrra. August 
9th. (Complete.) 

11.473. Alternating- current motors.“ British THomson-Houston Co., 
LW. (General Electric Co., United States). August 9th. 

11,480. Band resistance for use with electric pedal switches. R. Boscu 
(firm of). August 9th. (Divided application on 2,236/15. Convention date, 
July 29th, 1914, Germany.) (Complete.) 

11.510. Dynamo-electric machines.“ U.S, Licht & Har Corporation. 
August 9th. (Convention date, August 14th, 1914, United States.) (Complete.) 

11,511. Leclanche cells, and methods of and means for resuscitating the 
same when apparently exhausted.“ J. T. Fany & A. E. Otway. August 9th. 
(Complete.) , 

11,512. Electric connections for electrically-heated irons and the like 
utensils." C. KRETZ. August 9th. 

11.544. Manufacture of incandescent electric lamps. BRITISH THOMBOK- 
Houston Co., LTD. (General Electric Co., United States). August 10th. 
Krei “ Electrically operating alarms and signals. J. R. Quam. August 


11,555. “ Production of undamped or sustained electrical oscillations.” F. K. 
VRERLAND. August 10th. (Complete.) 

11.566. Explosion engines with dynamo-magnetic ignition.“ Soc. ANON 
pes ETABLISSEMENTS L. Bieriot. August 10th. (Convention date, September 
16th, 1914, France.) (Complete.) 

Pea Electrical transformers. A. Scuaanninc & G. Hartow. August 
th. 


11,598. ‘ Electrical transmission gears. R. E. Raven. August I1th. 

11,600. ‘‘ Automatic telephone systems. RELAY AUTOMATIC TRLEPHONE Co., 
LTD., F. M. Warp, G. H. Bryant, & T. M. Inman. August lith. 

11.608. Control of hydro-extractors. T. Broapsext & Sons, LO. 
Brrrish THomson-Hovston Co., LTD., and W. L. Wiss. August 11th. 

11.655. Telephone syste ns.“ Retay Automatic TELEPHONE Co. & W. 
AITKEN. August 12th. 3 

11.658. Pneumatically-operated controllers.” BritisH Thousox-Horsrox 
Co., Lro. (General Electric Co., United States). August 12th. 

11,660. “ Arc lamp with enclosed voltaic arc.“ ALLGEMEINE ELEKTRICITATS 
81855 ) August 12th. (Convention date, August 13th, 1914, Germany.) (Com- 
plete. 

11.690. Electric regulator or governor.” B. O. Hotm-Hansrn. August 
12th. (Complcte.) 

11.712. Electric generators. D. SucnHostawgr. August 13th. 

11.715. Pivots and jewels for measuring-instruments and the like, and 
methods of manufacturing the same. British THomson-Hovston Co., Lro. 
(General Electric Co., United States). August 13th. 


11.723. Lamp-holders for electric lamps. E. F. Gurn. August 13th. 
(Convention date, January 2lst, 1915, United States). (Complete.) 


11.768. Systems of contro! for electric motors. Britist THOMSON- 
Hovuston Co., Lro. (General Electric Co., United States). August 14th. 


11,776. ‘‘ Telegraphic transmitting apparatus.” F. B. Dann. August 14th. 


PUBLISHED SPECIFICATIONS. 


1914. 


1,157. TSLEPHONS Sysrems. Siemens & Halske Akt. Ges., E. A. Laidlaw, 
and T. Fetigcew. January 15th. (Additions to 18, 498/12.) 

1.181. Metuop or Propucinc MOVEMENTS OF AN INDICATOR OR THE LIKE IN 
ELECTRIC APPARATUS FOR OTHER INSTRUMENTS. W. Lubach. January 15th. 

1,452. OvrerHRAD Conpuctors of Exectric RL Was. K. von Kando. 
January 19th, 

2,424. Loup-spgakmsc TELEPHONES. Sterling Telephone & Electric Co. 
Ltd. (Telephon-Fabrik Akt. Ges. vorm J. Berliner). Taney 19th. ' 

2,548. ELÐCTRIC ACCUMULATORS. Van Raden & Co., Ltd., and M. Metz 
January 3ist. 

1 7 MANUFACTURE OF INCANDESCENT ELectTric Lamps. C. Gladitz. Febru 
ary Gth. j 

3,311. PROTECTION or ELECTRIC CIRCUITS AGAINST THE INFLUENCE OF ALTER- 
NATING CURRENTS. K. von. Kando. February 7th. 

3,658. WoRKING OR CONTROLLING oF ExvecrricaL Macnineky. Siemens Bros 
Dynamo Works, Lid. (Siemens Schuckertwerke Ges.). February 12th. (Addi- 
tion to 1,716/10.) 7 


4,188. ELECTRIC SIGNALLING SYSTEMS FOR BURCLAR AND FIRE : . 
Reich. February 18th. IRE ALaRNS. 0. 


4,223. SIGNALLING APPARATUS FoR MINES. Sterling Telephone & Electri 
Co. (Telephon Fabrik Akt. Ges. vorm J. Berliner). Februay 18th. i 


4,233. ELECTRICALLY-DRIVEN VEHICLES. K. v Kande. F 
(Addition to 963/14.) von ande February 18th. 


4,803. ALTERNATING-CURRENT Motors. Phoenix Dynamo Manufacturi 3 
and R. Pohl. February 24th. i aputscturing CA: 


i Evecrric Motors. E. K. Kennard. March 28rd. (October 23rd, 


11.211. Reci:ster Circuits FoR TELEPHONE INSTALLATIONS WITH SEPARATE 
SETTING AND SPEAKING Patus. Siemens & Halske Akt. Ges. May 6th. (May 
6th, 1913. Patent of addition not granted.) 

11.621. Machine FoR Cutting ELECTRIC RuLBs Por RFGENERATING THEM. 
Baron A. O. von Bétorkéz und Verinkhaz. May llth. (May 10th, 1913.) 

11,709. ANTENN4 FOR WIRELESS JTELEGRAPHY OR TELEPHONY Schiessler 
December 20th. (Divided from 29,447/13, October 16th.) : 

12.259. Mrriiop Ado MEANS For THE PRODUCTION or SUSTAINED ELECTRIC 
OSCILLATIONS, PARTICULARLY FOR  RADIO-TELEGRAPHY AND  RADIO-TELEPHONY. 
W J. Mellersh-Jackson (Fratelli Marzi di G.B.) May 18th. 

14,746. Covers or Firtincs tor FErectrican Cox DUIrs. H. H. Longbottom. 
and T. Farrar. June 19th, (December 21st, 1914.) i 
15.539. Evectric Ratbway Systems. Right Hon. C. E. H. Hobhouse, W. 
Slingo, H. C. Gunton, W. H. Powell, and J. R. Kingston. June 23ih. 
e 1 FOR Coolix a ELECTRO-MAGNETIC FRICTION CLUTCHES, AND MORK 

(TICULARLY EVERSING CLUTCHES. "f Vulkan?“ Maschinenfabriks Akt. ; 
July Ard. (August 16th, 1913.) oe ail 

17,511. ELECTRICALLY-OPERATED FASTENINGS FOR RatLway CakRIAGE Doo : 
THe LIKL. J. E. Crossley. July 24th. j SR 


17,624 Evecrrica Dust Suction Apparatus. Bü 
July 26° August 29th, 1913.) . Bünte & Remmler (firm of) 


17,930. TscecraPH Circuits. A. Orling & 7 N Telegraph Instrumente 
Syndicate, Ltd. July 20th. (Cognate application, 167/14.) 

18,202. STEP-BY-STEP MECHANISM SUITABLE FOR STARTING ELRCTRIO Morons. 
Sir W. G. Armstrong, Whitworth & Co., Ltd., and W. H. Waddingham. 
August Ist. : 

18,353. Srartex8 For ELectRIC Motors. Siemens Bros. Dynamo Works and 
E. Schupp. August 7th. (Addition to 5,514/14.) 

18,465. Excess Vol ACE Devices ror PROTECTING Exectricat Circuits AND 
APPARATUS. Siemens Schuckertwerke Ges. August 8th. (August Ist, 1918.) 

18.751. Congrers. British Thomson-Houston Co. (General Electric Co., 
United States). August 17th. 

20.137. CIRCUIT ARRANGEMENTS FoR Waritinc Tetecrarus. A. G. Bloxam. 
(Telepantograph Ges.). September 24th. 

20,322. Controt or Exscrric Morors. Igranic Electric Co., Ltd. (Cutler- 
Hammer Manufacturing Co.). September 29th. 

20,409. FUSIBLE FILLING AND INSULATING MATERIAL FoR ELECTRICAL PurPosss. 
H. Grossman. October Ist. 

21,643, ELECTRICALLY-OPERATED ALARM DEVICE FOR USE IN CONNECTION WITH 
Door Locks aND Catcnes. T. Kerr. October 28th. 

21,676. SQuIRREL-CAGE WINDINGS OF DyNAMO-BLECTRIC MACHINES. British 
S Co., Ltd. (General Electric Co., United States). October 
28th. 

21,766. Execrric Concertina. N. W. M. Holt. October 30th. 

22,150. ELECTRIC WATER-HEATER. J. F. Wheelock. November 6th. 

22,248. ELECTRIO TRAnsFormers. O. Imray (Siemens Schuckertwerke Ges.). 
November 9th. 

24,496. Apparatus ror Cootinc Exrcrric Motors. J. W. Nolan. December 
28nd. (February 2nd, 1914.) 


1918. 


1,006. Regcistez Circuits FoR TELEPHONE Sysrems. O. Imray (Siemens 
and Halse Akt. Ges.). January 21st. 

ite ELECTRO-OPTICAL CELLS. C. Stille. February 8th. (February 6th, 
1914. 

1,995. MEANS For SETTING SELECTING Devices BY ELECTRIC CURRENT IMPULSES. 
O. Imray (Siemens & Halske Akt. Ges.). February 8th. 

9,093. ELectrio Wave AmPuevinc Apparatus. Western Electric Co., Ltd. 
(Western Electric Co.). February 9th. (Addition to 275/15.) 

2,462. ARRANGEMENT FOR THE PRACTICALLY SPARKLESS INTERRUPTION OF AN 
oa Current. Fried. Krupp Akt. Ges. February 16th. (February 19th. 
1914. 

3,213. DEVICE FOR ANCHORING OR ATTACHING UNARMOURED ELECTRIC Cazes 
AND WIRES To APPARATUS OR Fitrincs. A. E. Foster. February 27th. 

4,353. THermio TELEPHONES, Elektrotechnische Spezialkonstruktionen Ges. 
March 19th. (March 24th, 1914.) 

4,912. TRANSMISSION OF Souno Waves. E. M. Tigerstedt. March 30th 
(March 90th, 1914.) 

6,805. APPARATUS FOR THE ELECTRIC TRANSMISSION OF THE Engrcy oF 4 Heavy 
MOTOR TO THE Drivinc WHEELS OF A VEHICLE OR THE LIKE. P. Biles. May 
6th. (Divided application on 10,275/14, April 25th.) 

7.963. TELEPHONE INsrruMents. G. G. Turri. May 28th. (June Ist, 1914.) 


Utilising Scrap Nickel Anodes.—The loss on sale of 
worn-ont anodes has always been a weak point in the electro- 
plater's balance-sheet. Due to a variety of causes, the anode rods 
or plates dissolve more or less unevenly so as to become unsafe for 
use long before the weight of metal has been reduced to the limit 
theoretically imposed by consideration of current-carrying section 
and active surface area. The metal in the worn-out” anode is 
every bit as good as that already dissolved away, but the scrap 
price obtainable for it is only about half the price per Ib. for new 
anode metal. By inverting anodes after they have been in use for 
a time, something can be done to even out the distribution of wear, 
but a big wastage still ocours. Attempts have been made in the 
past to hold together a number of pieces of scrap nickel anode by 
drilling them and pressing a lead “rivet” through the holes. 
Sometimes the reeult is satisfactory, but more often it is not, since 
dependence has to be placed almost entirely on the lead rivet for 
interconnection, and imperfect contact means more or lees of the 
built-up anode being ineffective. 

The exact form of the anode is unimportant. All that is neces- 
sary is that it should be of sufficient superficial ares, electrically 
continuous throughout, and free from any metal setting up local 
electrolytic action or (which would be more serious) dissolving in 
preference to the main anode and contaminating the deposit on 
the work. A certain American plating firm practises a method 
which is at once simple, economical, and electrochemically 
unobjectionable. Bar anodes of elliptical section are used in the 
first place, and when these become broken or too reduced in area, 
a number of those most worn are welded together to form an 
electrode, which is just as effective as a new bar. The brass hooks 
used to suspend the anodes in the first place are melted out of the 
ends of the sorap by aid of an oxy-acetylene flame, which is then 
used to weld together as many pieces of scrap nickel as may be 
necessary to form the equivalent of at least one new bar anode. 
No flux is required, the pieces of scrap being easily fueed together, 
while holdiog another piece in the welding flame for “ filling" 
purposes. So long as the joints are sound, their appearance is 
quite immaterial, and no particular skill is required to do the 
work. Between 100 and 150 cb. ft. each of oxygen and acetylene 
ia sufficient to weld up a hundred weight of scrap bar anodes, the 
time required being six or seven hours. The cost of rendering the 
sorap fit for re-use is somewhere about 3d. a Ib., and the effect 
of s> doing is to double the actual value of the metal by convert- 
ing it in effect, to new metal. With anodes at 3a, a lb. there 
should be a net gain of at least 1s. 8d. a Ib. on all scrap welded 
up for re use. Only a negligible amount of metal need be sold as 
sorap, and the process certainly deserves to be generally known 
and adopted, for no epecial equipment or training is required to 
put it into practice, and just at present, in particular, any means 
of reducing the consumption of new metal is of particular import- 
ance, owing to high prices and delay in delivery. 
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COAL MINING. 


To the man in the street, a coal-owner is a very-much- to- 
be-envied person, and without doubt there are very many 
lucky individuals drawing handsome incomes from coal 
royalties, the coal having been discovered on their property 
by accident, or by some other person or persons risking 
their money in boring operations to find it. The owner 
of the coal does nothing, risks nothing, to obtain the coal, 
but he may, and often does, put certain restrictions and 
conditions on those who do take the risks. In effect the 
coal-owner really and truly “gets something for nothing.” 
We. agree with the man in the street that it does not 
seem right—to the collier working at the coal face it 
seems a “damnable wrong — but it was ever characteristic 
of the British love of justice, that whatever it allowed 
to be, became a right to the individual, and while 
most of us may bemoan the fate that made us into 
common individuals instead of coal-owners, we have 
the good sense to bow to the force of circumstances and 
not to begrudge the coal-owner his good luck. There 
are other coal-owners, however, who bought the rights 
to the coal royalty, and they are, therefore, in quite a 
different category seeing that they have invested capital, 
and we suppose even the miner would admit the right 
of such an owner to charge a royalty. He (the 
miner) would admit the right, but possibly only on con- 
dition that he could have a satisfactory answer to the 
Socialist’s poser, Where did he get his capital? 

The colliery owner, however, is in a very different 
position. He does not own the coal—he works it. He 
risks his capital in sinking shafts, putting up plant, buying 
wagons, and laying railways, to enable him to get at the 
coal, bring it to the surface, and deliver it to the consumer. 
In this respect colliery owning is not different frcm any 
other industry, except that perbaps there is a good deal more 
risk, and there is certain to come a day when the yield is 
ended. A new mine in a new coalfield will attract much 
capital, and for the first years may give big retarns—but 
there is sure to come a time when costs increase and the 
yield becomes less. There may, however, still be much 
valuable coal to be obtained—and in the days in which 
we are now living coal is as good as gold but is it to be 
left, and finally lost to the nation, simply because the 
colliery owners, owing to the increased cost in obtaining it, 
cannot sell it at a profit? The old coalfields are always 
in competition with the new coalfields; the old nearly 
worked out coiliery is struggling against the competition of 
the new up-to-date pit, fitted with its fine modern plant. 
The owners of the old pit would like to make improvements 
to reduce their costs—their own capital, however, is locked 
up in the old pit, and they cannot obtain new capital. Who, 
in fact, is going to put good money into an old concern? 


Only a fool. 
The miner works at the face of the coal usually on a 
piece rate of so much per ton. Much of the work he does 
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might be done with the aid of machinery—but this involves 
capital, which the old mines cannot obtain. It matters little 
to the miner to-day whether the pit he works at is an old or 
a new one; years ago, in the days when the miner was an 
individaal, it did matter. There is, however, an end to the 
days of the individual, and now the individual miner has 
become merged in a mass called a Union. The Union has 
„leaders,“ who do what the mass tells them todo. These 
leaders become Members of Parliament, and finally get the 
ear of the Government; and the Government calls them 
fine fellows, and gives them all they ask for. They ask for 
an eight hours’ day; they get it. They ask for a minimum 


wage; they get it. The wealthy owners, with a prospect of 


2a. a ton profit can pay it, the poor owners, with a profit of 
3d. per ton — How can they pay it? Only by raising the 
price of coal, which allows the poor owner to exist 
and the wealthy owners to do better still. The miners see 


reports of big dividends ; small ones have, of course, abso- 
lutely no interest for them. They again instruct the leaders 


to ask the Government to give them a still higher wage, for 
now it is becoming the custom, not for miners and owners 
to settle their differences between them, but for the miners 
to appeal to the Government to force the owners to give 
them their demands. 
War breaks out, every ounce of coal is wanted, thousands 
of miners are in the trenches risking their lives for their 
country, yet we have the miserable and disgraceful spectacle 
of miners at home seizing the opportunity of the country’s 
peril to extort greater demands from the coal-owners. We 
are in agreement with the Times, that unless we are to 
suppose—and it is unthinkable—that these men actually 
desire to help the enemy, to sacrifice their fellow-countrymen 
and fellow-workmen who are fighting for them and the 
whole national cause, we must conclude that they do not 


know what they are doing in stopping the supply of steam 


coal at this time. Though great numbers of the more 
patriotic ones have gone, we cannot accept the ludicrous 
argument that this in itself proves the patriotism of those 
who have stopped at home. As our contemporary aptly 
puts it: “If somebody is drowning, and A takes off his 
coat and jumps into the water, his conduct hardly proves 
the courage of B, who sticks resolutely to the bank, com- 
fortably seated on A’s coat. Nor, when he refuses to give 
A a hand, would the excuse that he is busy keeping his coat 
warm for him carry much weight. People would say that 
the first thing is to get A out of the water, because if he 
is drowned the coat is not much good to him whether 
warm or cold. We cannot, therefore, admit the plea that 
men at home are doing their duty to those who are 
fighting by keeping up their trade position, when the 
process involves jeopardizing their lives.” They want 
not only an increase in wages, but a new standard which 
shall embrace the higher rate and shall stand for all time. 
In other words, they want something for nothing. It 
matters nothing to them what trade may be like after the 
war, it matters nothing to them how the poorer collieries 
may suffer. They expect that the Government will fix 
matters in such a way that those wages can, and will be, 
ae Surely if ever Ministers bought a rod to their own 

cks, certain Ministers of the late Government did so, and 
they. are now experiencing difficulties which they themselves 
set up. What will they do in regard to the Welsh miners ? 
What else can they do except settle the strike by enforcing 
the owners to grant the demands? Anybody can settle 
strikes on these lines. But what of the future? There 
lies a problem. 

From the chief Mines Inspectors’ report just issued we 
learn that the output of coal was reduced by 21,766,080 
tons for the year 1914. We also learn that the number of 
persons ordinarily employed between January and July was 


1,133,746, or an increase of 5,856 over 1913; but on 


the last pay-day in December of 1914 the number of 


ersons employed had fallen by 152,482 (most of whom 

ve joined H. M. Forces) to 981,264. 

The country is passing through a terrible crisis in 
its history, and the handling of the coal trade by the 
Government is rendering it still more difficult, but we can 
only hope it will manage to steer clear of involving the 
owners in such a mesh that many of them at the end of 
the war may find it necessary to close down their mines, 
which is a contingency, however much it may be deplored, 
that is very likely to happen. 


A FORTNIGHT ago we published an 
article from one of our contributors in 
China on the electrical trade position in 


German Schem- 
ing in China. 


that country — vast in area, vast in population, and vast in 


possibilities. In the main the writer (Mr. G. R. Arch- 
deacon) dealt with the Chinese character, showing how the 
British trader must needs shape his policy and his methods 
in order. to be successful in winning his way with the 
Chinese purchaser. To-day we are enabled to publish a 
contribution from the same quarter of the globe from 
another esteemed contributor—Prof. ©. A. Middleton- 
Smith, of Hong-Kong University. This writer, whose 
previous articles, written as the result of observations 
made from his own peculiar coign of vantage, 
are well remembered by British firms, touches upon a 
different aspect of the trade situation. Mr. Archdeacon 
described Germany as being for the moment removed from 


active operations there, and doubtless that had been his 


own experience ; but he also alluded to their loud acclama- 
tions of joy indicating that they were in no doubt as to 
the future success of their past ventures. Prof. Middleton- 
Smith to-day shows how great has been the activity of 
German agents in doing everything possible to undermine 
British engineering interests there. Though he also 
describes Germany as our late trade rivals,” he shows 
that Germans free to move about the Far East are work- 
ing as industriously and as infamously against Great 
Britain as are those in the Fatherland.” The ‘Gospel of 
Hate still has its bases there, though Tsing-tao-has been 
lost to Germany for ever. Years before the war we pub- 
lished information from English authorities in China on the 
methods of our rivals, so, that our firms might see the 
pressing necessity for strong and combined action to 
counteract German influence. It was the need for such 
action that led us to make our appeals for the Hong-Kong 
University equipment, which appeals helped to elicit so 
excellent a response from British manufacturers. Prof. 
Middleton-Smith was himself criticised several years ago for 
speaking the unpalatable truth in regard to the situation, but 
his attitude, aud that of other contributors and of ourselves, 
is more than justified in revelations that have since been 
made. Our daily newspapers have contained a good deal 
on such matters lately, and it is satisfactory to learn of 
the measures that Britishers on the spot are taking to prevent 
German traders gaining commercial success, either in 
present or the future, from their intrigue. They will 
require all the support that firms at Home can give 
them, We commend the Professor’s article to the attention 
of those who want information regarding the necessity of 
being prepared for what the future has in store in foreign 
markets. Reference to German after-the-war trade schemes 
is also made in our War Items ” to-day. 


BETWEEN two and three months ago, 
as we announced in our pages at the 
time, a movement was set on foot for 
the purpose of utilising all available workshop and other 
suitable accommodation in the metropolitan area for the 
production of munitions of war. Since then a large 
amount of necessary work has been done to that end, and 
we learn from the authorities that the organisation is now 


Metropolitan 
Manitions. 
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complete, and it lies to the credit of the numerous eminent 
engineers aud manufacturers who have concerned them- 


selves with the matter that already, as we are informed, most 


excellent work is being done; to use Mr. Lloyd George's 
words, “the machine is beginning to move.“ Profes- 
sional and working engineers alike, ag well as those with 
works’ accommodation in their possession or control, will 
read with interest the announcement concerning the matter. 
that a in our “ War Items” to-day. The metropolitan 
area been divided up into 10 sections and a district 
manager has been appointed with whom are associated an 
assistant and a munitions engineer. We believe that the elec- 
trical profession and. industry have been as eager as any class of 
men or any industry to place themselves, their qualifications, 
and their specialised facilities, at the full disposal of their 
country. In some cases they have been disappointed 
because they appeared not to be needed, but both in the 
metropolis as well as in the provinces electricity supply 
“ chiefs have been conspicuously in demand for responsible 
offices in connection with munitions. Among the metro- 
politan district managers are to be found some of our leading 
electricity supply men whose names are most familiar to 
our readers, We may rest assured that these gentlemen 
will be found to be well able to make efficient use of the 
works and factory accommodation and plant which their 
investigations have shown to be available; also that they 
will, because of their knowledge of engineering life and 
training, b2 able to avoid the needless turning down of offers 
of competent service. The notice to which we allude 
indicates that those who have any information to impart 
which may assist the Committee in its operations may be 
assured that their help will be very acceptable, also that 
offers of premises, tools, plant, or services, &c., will be 
welcomed. Eager as has already been the desire of the 
metropolitan engineering world to assist, we believe that as 
the result of this announcement many more offers will be 
forthcoming from those who want to be turning their 
technical experience to good account in fighting the enemy. 


Since last writing the copper market 
has been in a particularly interesting 
mood, a continued succession of declines in the price of 
standard copper due to a succession of depressing incidents 
in the Eastern war region having been succeeded by a 
violent reaction which added about £6 a ton to the value 
of warrant copper within a couple of days. The excitement 
recalled some of the pre-war market days, and considering 
the critical times through which we are passing, matters 
almost assumed a normal appearance of activity. There is 
no doubt that leading interests had been waiting for some 
break in the monotonous regularity of depressing war news, 
and that they seized with avidity upon the very modest and 
temporary turn in the tide intimated by the Riga dispatches 
to start a bold buying movement in standard copper, recog- 
nising that without this their position as big and growing 
holders of refined would become untenable. A buying 
movement was certainly overdue judging from all external 
55 and this has been undoubtedly forced on by 
the sustained upward rush of prices. At the same time 
the more cautious spirits are of opinion that the movement 
can only be a temporary one, inasmuch as the conclusion is 
not to be resisted that the American production of fine 
copper is now proceeding at a rate distinctly in excess of 

consumption. Not sufficient importauce has ever been 
attached to the isolation of Germany from the world's 
markete. Under recent pre-war conditions, Germany was 
so far the largest individual consumer of American copper 
in Europe, and it is absolutely impossible for record output 
across the Atlantic to be absorbed so long as the German 
market is closed to United States copper producers. The 
sequence of events in the London market is merely a fac- 
simile of what has occurred from time to time in past years, 
when for some reason or other producers have found them- 
aelves saddled with the growing accumulation, and when 
means had to be found to disperse holdings which were 
becoming weighty. If there is no large admitted surplus in 
America, it is probably either because considerable quan- 


Copper. 


tities of copper have been secretly stored on German account, 
possibly with the intention of embarrassing the Entente 
Powers, or with the object of providing a stock of copper 
immediately available for transference to Germany when the 
war ends. In either event, the cause matters little, so long 
as the fact remains. New buying has, of course, been 
stimulated, and to this extent the object of those who have 
been pulling the wires in the standard copper market has 
been attained. l 


THE announcement that the Berlin 
A. E. G. proposes to assume definite control 

| of the Berlin Electricity Works Co. can 
scarcely have come as a surprise, having regard to the more 
than friendly relations whith have always existed between 
the two companies, althongh astonishment is manifested at 
the particular time chosen for proceeding with the scheme 
when it could have been easily undertaken in an earlier 
period of peace. The supply company was created by .the 
A.E.G. about 30 years ago, and the company had almost a 
monopoly in the German capital—we say had advisedly, 
because the company’s undertaking is to be taken over by 
the municipal council on October Jst as at present arranged. 
Not only was it established by the A. E. G., but the latter had 
the right of subscribing at par value for one half of the capital 
increases carried out by the supply company at any time, 
and it also enjoyed the privilege of being the sole manu- 
facturing contractor for the machinery and plant required 
in the course of .the development of the works over a long 
period of years. What these advantages have represented 
in money must be left to conjecture ; certainly they must 
have implied hundreds of thousands of pounds, if not 
millions, in the course of years. A farther factor in the 
situation has been the concentration of the. management of 
both companies in the same hands, the A.E.G. having 


An A. E. d. 
Development. 


received a fixed sum for conducting the business of the | 
supply company. It is now proposed to offer an inter- 


change of ordinary shares whereby one A.E.G. share of 
£150 nominal would be exchanged for one of £200 nominal 
of the supply company ; aud the former intends to increase 
its share capital by £1,800,000 to £9,550,000, in order 
to carry the operation into effect. The preference shares 
of £1,000,000, which have been issued by the B.E.W., 
will not be affected by the transaction. It is quite pos- 
sible that the absorption by the Berlin municipal council of 
the undertaking of the supply company may have exercised 
some influence in inducing the A.E.G. to strengthen its 
control over the other company, the continued existence of 
which, however, was foreseen and assured some years ago 
by the investment of capital in a number of supply works, 
and more recently by the acquisition of extensive lignite 
mines near Bitterfeld. Let us hear what the A.E.G. has 
to say on the matter. According to a report issued after a 
recent board meeting, the general situation places before 


the company the problem of providing compensation for the 


possibility of a transitory limitation of export activity by 
means of an increase and extension of its manufacturing 
branches, and economic generating stations occupy the first 
rank in connection with such developments. The lignite 
mines in the vicinity of Bitterfeld of the B. E. W. are in- 
tended for this purpose, and the extent of the property has 
now been enlarged. The report does not specify what work 
is in contemplation, but it is ynderstood that the output 
of electrical current, which was originally intended to be 
transmitted to Berlin, will be utilised in regard to the 
manufacture of nitrates, both for explosives and for fer- 
tilisers, the production of electrolytic copper, &c. An inter- 
change of shares as now projected will relieve the B.E.W. 
from certain risks in respect to those undertakings, but 
the A.E.G. feels ready and sufficiently strong to undertake 
those risks. We thus find the A.E.G. launching upon a 
fresh undertaking to provide, as it is amusing to read, com- 
pensation for the possibility of a transitory limitation of 
export activity. It would, perhaps, be more correct. to say 
compensation for the certainty of a permanent restriction in 
the company’s exports to the allied countries, even after the 
conclusion of the war. 
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THE TREND 
OF ELECTRICAL DEVELOPMENT. 


AN interesting presidential address was recently delivered 
before the American Institute of Electrical Engineers, by 
Mr. Paul M. Lincoln, on the occasion of the recent Deer 
Park Convention. He reviews the present position of 
electrical plant as regards efficiency, and discusses the 
possible directions of future progress; the following is a 
summary of his remarks : — 

In the matter of efficiency, it has always been recognised 
that electrical apparatus is in a class by itself. Mechanical 
energy can be converted into electrical by a generator, or 
vice versd, by a motor at an efficiency ranging up to as high 
as 97 per cent., or even more in the most favourable cases ; 
it is safe to say that the average efficiency of conver- 
sion of mechanical energy into electrical by generators 


or electrical energy into mechanical by motors, including all 


sizes under actual operating conditions, will reach 90 per 
cent. Owing to the fact that the size of the average elec- 
trical generator is much greater than that of the average 
motor, and that it is possible to operate the generator at 
higher average loads than in the case of the motor, it must 
be apparent that the average efficiency for converting 
mechanical energy into electrical is higher than the recon- 
version of this electrical energy back into mechanical. The 
average generator efficiency is undoubtedly well above 
90 per cent., while it is doubtful if the average motor reaches 
so high a figure. Our ability to convert mechanical energy 
into electrical, or vice versd, has reached so high a value, 
that even if we could obtain perfection itself, we could add 


only a matter of 10 per cent. to what we have already 


accomplished. 

The efficiencies of some of our larger transformers, for 
instance, exceed 99 per cent. The rotary converter, in 
which alternating current is changed into direct, attains 
efficiencies approaching 98 per cent. It is evident that 
perfection itself could not greatly to existing perform- 
ances, and hence nothing revolutionary may be expected 
along this line in the fatare. 

hen we come to consider the prime mover, we find 
a marvellous improvement in recent years. Taking first 
the water-wheel ; the early attempts to develop power at 
Niagara Falls constitute a significant commentary upon the 
status of the water-wheel at that time (the late 60's and the 
early 70’s). Of 215-ft. head these earliest wheels used only 
some 15 or 20 ft. for some of the least progressive, and 


from there up to possibly 40 or 50 ft. for the more pro- 


gressive. To-day, water-wheels have no limit in head except 
that imposed by the strength of available materials, and 
efficiencies ranging up to 90 per cent. are expected as 
matters of course. Improvements in water-wheel design 
will, of course, continue, but perfection itself would add 
but a matter of 10 per cent. to the best of our modern 
practice, and not exceed 20 to 25 per cent. addition to the 
worst. No startling or record-breaking developments need 
ba expected along these lines so long as the law of conversion 
of energy holds good. 

In thermo-dynamic engines, too, the last few years have 
seen some marvellous improvements ; the turbine has enabled 
us to attain efficiencies in thermo-dynamic conversion 
that were out of the question with the reciprocating engine 
of Watt. In the thermo-dynamic conversion the law of 
conservation of energy takes a peculiar form. If the heat 
contained in the coal is used to heat a fluid used ina 
thermo-dynamic engine, the maximum mechanical energy 
that can be taken from that engine can bear no greater 
a ratio to the total heat imparted by the fuel to the fluid, 
than the actual range of temperature used in the engine 
does to the maximum absolute temperature of the fluid as 
it enters the engine. Some of the best of our modern steam 
turbines have attained to as high as 75 per cent.—or pos- 
sibly a little more—of this Rankine cycle efficiency.” In 
these most perfect engines, therefore, perfection itself would 
not add more than 25 per cent. or such a matter. It is 
only with prime movers of the largest size and most modern 
design and construction that so close an approach to the 
ideal can be attained. As capacity is reduced it becomes 
rapidly more and more difficult to attain the higher degrees 


of economy in thermo-dynamic machines. This must 
always remain one of the potent factors in the economics of 
power supply: it is, and undoubtedly always will be, one 
of the fundamental reasons why central station supply of 
electric service must prevail as against isolated plant supply 
for the same service. The central station can, of course, 
use units which are very large in comparison, and can be 
worked at much higher average loads than must neceg- 
sarily be the case with an isolated plant. 

Oae means that has been suggested to improve the 
efficiency of the thermo-dynamic engine, is to increase the 
temperature range through which the working fluid is used. 
The only two ways to extend this temperature range when 
using steam are to increase the super-heat or increase the 
pressure. Increasing the super-heat over the best modern 
practice does not promise results commensurate with the 


expenditure of heat to obtain this super-heat, since increasing 


the temperature at one end of the heat cycle simply involves 
a loss in the efficiency at the other end. There is a rather 
definite limit to superheating of steam, beyond which it is 
useless to go. Increasing the steam pressure does promise 
results, and it is probable that the tendencies for the future 


will be toward these higher steam pressures. 


Another promising method of increasing temperature 
range is that, to which attention has been called during the 
last year or two by Mr. W. L. R. Emmet, of Schenectady, 
of using mercury as the working fluid in a heat engine for 
temperature ranges above those available with steam. After 
working the mercury through a given temperature range, 
the heat remaining in the mercury is transferred to water, 
and the steam thus made available is again worked throngh 
a lower temperature range. The ad vantages of this are that 
the steam cycle is in practically all respects the same as in 
standard steam turbine practice, and the mercury cycle is 
closely similar to the steam. Additional energy is made 
available from the same amount of initial heat due to the 
greater temperature range obtainable by the use of the 
mercury. The main disad vantage is the poisonous nature 
of mercury vapour and the difficulty of absolutely prevent- 
ing its leakage at the high pressures and temperatures of 
the mercury boiler. These practical difficulties make it too 
early to predict whether or not this method will work out 
as a feasible solution of the thermo-dynamic engine problem. 
However, it can be said that, without some such method or 
device, the future is unlikely to bring any revolutionary 
improvements in thermo-dynamic engines over the best of 
modern practice. 

In the matter of size and capacity of generating units it 
can safely be said that this will hereafter be fixed by the 
conditions to be met and not by any inherent limitation in 
our ability to produce units of any desired outputs. We 
now have units of 30,000-Kw. capacity in service 
and still larger ones projected, and no limitations of 
design or material appear of such a nature as to place a 
stop to farther progress along the same line. 

In June, 1898, Mr. A. E. Kennelly, gave an inaugural 
address, in which he pointed out that in 1884 a 50-Kw. 
dynamo was omida a large machine, while a 100-Kw. 
Edison steam dynamo was justly called a jumbo.“ At 
present the largest size of generator built or building is of 
4,600-Kw. capacity.” In the 14 years from 1884 to 1898 
the maximum size of generator, therefore, increased 46-fold, 
while in the 17 years since that time, the increase has 
only been about seven-fold. While the increase in capacity, 
therefore, has been a marked one, the rate of increase has 
not been so rapid daring the last 17 years as it was in the 
previous 14 years, a result which naturally might have been 
anticipated. The future will undoubtedly continue to pro- 
duce larger and larger capacity machines, the limit as to 
size being dictated by plant capacity and economic con- 
siderations and not by any inability to produce the larger 
sizes. . 

In the matter of selling price, Kennelly mentioned that 
“ the price of dynamos in 1882 was about 20 cents per watt 
of output, while dynamos of similar running speed for com- 
paratively small sizes without switchboards now cost about 
2 cents per watt.” The speed and size of these units is 
not mentioned, but it may be said in comparison that, 
nowadays, prices are frequently quoted below $ cent 
per watt. In this respect again the improvement in the 
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last 17 years has not been so marked as it was in the 14 
years previous ; we are approaching a saturation point in 
this respect. 

The two fundamental costs of electrical apparatus are 
those of labour, and material. Economies in the use of 
labour will undoubtedly take place by the introduction of 
new methods of scientific management, &c., but these need 
not be expected to be revolutionary in character so far as 
cost of apparatus is concerned. The tendency of the labour 
item will unquestionably be toward appreciation rather than 
depreciation. 

In regard to the item of material, modern design has 

approached very close to the physical limits of available 
materials. With higher permeability, making available 
greater flux densities, the cost of electrical apparatus might 
be considerably reduced ; bat it is highly improbable that 
improvement will be of such a revolutionary character as 
to cause any sweeping change in the cost of electrical 
apparatus. 
The hysteresis and eddy current losses that take place in 
irons and steels that are subjected to varying magnetic 
flaxes is another of the limits encountered in the design of 
electrical machines. Our modern transformer steels in the 
matters of losses and iron ageing qualities show a vast 
improvement over those formerly available. Unfortunately 
these improvements have so far been accompanied by a 
decrease in permeability which is highly objectionable in 
rotating machinery. Unquestionably, further improve- 
ments will be made, but will probably make no revolutionary 
change in the costs of electrical apparatus. 

The conductivity of the copper of commerce is within an 
extremely small percentage of that of pure copper, and we 
cannot expect to obtain a higher conductivity in copper 
than that of purity. There remains, of course, the possi- 
bility of using some metal other than copper, but there is 
apparently no metal that even approaches the space and cost 
characteristic of copper that makes it so essential to the 


construction of electrical apparatus. Aluminium is a com- 


petitor only when the volume of the conductor is not an 
essential element in design, as in transmission lines and the 


like. 
(To be concluded.) 


TRADE ENTENTE AFTER THE WAR. 


[COMMUNICATED. | 


For some considerable time past the question of mutualiy 
forming a Trade Entente among the Allies against Germany, 
after the war, has been very widely discussed from variously 
divergent standpoints. The proposition has undoubtedly 
much to.commend it, but it is also beset with many serious 
objections, which probably even the patriotic sentiment 
of the moment is not capable of entirely removing. 
Past experience in regard to experiments of a similar nature 
have proved beyond all dispute that, although sep‘iment 
may be all very well in its right place, it cannot at any 
time be allowed to interfere with the recognised and time- 
proven laws governing the commercial system. 

Too much importance can very easily be attached to the 
question of the boycotting of German goods by the Allies 
after the war is over. The experiment, for such it would 
inevitably have to be considered, would most probably find 
itself at the very outset in direct opposition to the laws of 
sound commercial trading. The laws which govern the 
commercial system are as immutable and dispassionate as 
those which govern the universe. The purchase of the best 
goods in the cheapest market is the foundation basis of all 
auccessful trading. Any other system which, by imposing 
artificial restrictions such as boycotting, seeks ta evade this 
unalterable fact, is certain to defeat its own end. 

There are may trades, and branches of trades, in which 
the Germans, from various advantages, geographical as 
well as traditional, are best fitted to render the highest 
service, not only to themselves and their neighbours, but to 


_may be, is certain and seldom fluctuates. 


the whole world at large. We in this country likewise 
enjoy corresponding advantages not possible to the Germans, 
as, for example, the adaptability of the Lancashire climate 
to cotton-spinning, and the production of the best steam coal 
from Wales. Despite the sustained efforte of the Germans 
to make themselves independent of cotton goods from 
Lancashire, the exports from this country in this section, 
and the large exports sent direct from here on account of 
Germany, have maintained a steady level, and will doubtless 
continue to do so in the future, for the reasons just 
referred to. 

On the other hand, there are commodities made in 
Germany in which other countries have never seriously 
attempted to compete. To do so in the future would 
necessitate, in many cases, the entire basic reconstruction of 
not only the commercial but the social system as well. 

The case of the toy-maker furnishes an interesting 
example. No doubt most readers will have noticed the 
predominance of crude and half-finished toys in the shops 
at the present time, especially at the seaside towns. A very 
cursory examination of the articles is all that is required to 
act as a prelude to putting them back again on the stall and 
walking on. These are mostly samples of British manufacture. 
In Germany toy-making is a tradition, and has become bred 
in the bone of the peasant. For generation after generation 
the same families have made toys, from early childhood 
to old age. With them use has become second nature. 
The livelihood it brings to the rustic peasant, small as it 
This system is 
one that has gradually evolved, not over a period of a few 
decades, but over a period of a oentury or more. So 
perfect has it become in course of time that it is enabled to 
show how even a small body of rustic peasants in an out- 
of-the-way hamlet can Nee a commodity cheaper than, 
and superior to, the products of the modern town factory, 
with all its scientific and up-to-date organisation and 
labour-saving devices. 

In other directions also the boycotting of German goods 
after the war would prove a most unsound procedure to 
the commercial interests of this country. In the electrical 
engineering sections the Germans have built up a colossal 
system of specialisation, which has demonstrated its 
economical soundness in almost every possible way. Instead 
of producing a highly-complex machine complete, with 
almost every part made in the same works, as do many of 
the British firms, the German system of specialising con- 
fines the entire resources of one given firm to the produc- 
tion of one given part. The result is that many of the 
leading British machine-makers have been able to obtain 
certain machine parts from Germany cheaper and better 
made than from any other source. 

If these sources of supply are stopped after the war, it 
will mean that British machine-makers will, while this 
system of specialisation is being built up and extended in 
this country, either have to put in inferior parts in their 
machines, or pay extortionate prices, and be put to endless 
inconvenience. 

This building-up question, by a natural transition, leads 
to perhaps the most important aspect of the matter. Who 
is going to do the pioneer work, and undertake the enormous 
responsibilities in removing the dead wood and under- 
growth to make clear the way for future enterprise? The 
individual trader was content to do this in the past, when 
other pioneers were doing the same elsewhere, with perhaps 
very little, if any, startof him. But to expect him in these 
times, on the uncertain offer of a temporary boycott of an 
outside competitor’s goods, to attempt this prodigious task, 
confronted as he is with the knowledge of a highly scientific 
and almost perfect system attained elsewhere, is neither 
sound in theory nor reasonable in policy. 

There are, doubtless, many trades in which the Germans 
have acquired a monopoly, apart altogether from 
geographical or traditional considerations, in which the 
Allies could make themselves independent in the course of 
time by mutually supporting each other wherever possible. 
Unless this mutual support, however, is based from the 
first upon the sound economic principles governing the laws 
of fair and legitimate trading, the experiment is almost 
bound to prove of nocommercial value. Patriotic sentiment, 
and even Entente Cordiales, when brought into contact 
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with the calm platonic laws of trade, quickly lose their 
identity. 

The mutual interests of the Allies will, to our mind, be 
best served in the future, not by placing artificial restrictions 
against the German commercial system in so far as it affects 
them severally or collectively, but by their making themselves 
more independent of it by improving and strengthening their 
own. Moreover, in order to show their entire disgust 
of German barbarism, it would be necessary for the Allies to 
entirely dispense with everything associated with German 
origin. Itis impossible to wholly effect this result, inasmuch 
as Germany has become by course of time a vital part of the 
international trade system, and cannot be cut away from it 
without mutilating the whole. 

Even now, much as we do not care to realise the fact, 
there is hardly an important commercial house in London 
or Manchester, or in Berlin or Hamburg, that is not in 
some measure bound up with the interests, direct and 
indirect, of each other. To dispense with Germany from 
the international trade system, it would be necessary to 
effacé her entirely as a commercial nation. This cannot be 
done, nor is it desirable that it should be attempted. 


What is desirable, and even essential, is that something 


of the same excellent co-operation of the State with the 
individual, as is enjoyed by the German trader in his country, 
be likewise enjoyed by the British and French traders in 
theirs. If the State has held itself aloof from the interests 
and demands of its trading system, as it undoubtedly has 
done very largely in this country, it is not very likely to 
prove a success in negotiating a mutual system of trade 
reciprocity with other countries, whether they happen to be 
allies in war or not. 

In this country the commercial democracy, which com- 
prises the recognised authorities of each trade, has little or 
no sympathy with the official ornaments of State which are 
supposed to represent the commercial interests of. the 
nation. While the acce authorities of the variously 
important industries in this country resolutely refuse, and 
with good reason, to have anything to do with Government 
offices, or even to recognise their authority to speak on 
behalf of the national trade policy, so long will they remain 
incoherent to other friendly nations which are prepared to 
negotiate with us. 

France has no more notion how best to approach us on 
the question of a Trade Entente after the war than the 
country most alien to our sympathies. The Government 
trade officials in this country are equally unfortunately 
placed, in that their utter inability to correctly gauge the 
opinion of the leading trades’ authorities enforces them to 
sit tight rather than to make a move and come to grief. So 
much as has yet been done towards framing a suitable 
trade policy of mutual reciprocity of interests after the war, 
is due to the foresight and enterprise of the commercial 
leaders themselves in England and France, and not to the 
official system of either country. 


When all has been said and written, however, on the. 


subject of a Trade Entente among the Allies after the war, 
the probabilities are that nothing of any material difference 
will accrue in this direction at any future period whatever, 
apart from the time-proven policy in vogue prior to the 
war. The problem of German trade influence, like every 
problem that is associated with such a colossal question as 
the setting up of artificial barriers and restrictions against 

the cold dispassionate laws ruling throughout the entire 
commercial system, however patriotic the impulse prompting 
a remedy may have been, must, after all, be left to find its 
correct position in the universal trade system by the weight 
of other considerations in which it is inseparably bound up. 


Swedish Electrical Exports.— There was a large 
increase in the exports of electrical machinery from Sweden daring 
the six months ending with June last, the official returns showing 
that they attained a value of £143,635, as compared with only 
£97,368 in the corresponding half of 1914. On the other hand, 
the exports of telephone apparatus showed a marked decline 
from £200,405 to £118,998, ° 


GERMAN ENGINEERS IN CHINA: A GLANCE 


AT THEIR METHODS. 
By Pror. C. A. MIDDLETON SMITH, M.8c. 


EIGHTEEN months before the war commenced, the writer 
was taken to task for stating that the Germans were doing 
everything possible to undermine British engineering 
interests in China. The carefully-considered words were 
subjected to severe criticism at that time. If any English- 
man now made a reverse statement, he would, justly 
enough, be written down as either extremely ignorant or 
hopelessly insane. 

We are all of us, to-day, in possession of facts which two 
and a-half years ago, were known only to a few. Indeed, 
no one then quite understood the problem which time has 
shown up so clearly. There were so many different factors. 
The diplomatists knew a great deal then—engineers have 
discovered these facts by a laborious perusal of official 
papers and published speeches. Business people have been 
able to explain things which, without a war, would have 
been of little interest to people not in their own line of 
business, and the publication of which, indeed, might have 
injared their own careers. 

Enemy Firms.—In the Far East certain information 
about German business methods has been gained in rather 
a curious fashion. In that little island Colony in South 
China, which has had such a romantic history of progress 
and development, until it has become one of the largest 
ports (if not, as is often claimed, actually ¿he largest port) 
in the whole world, the Germans also have thriven and 
flourished under the protection of the Union Jack. The 
German club in Hong-Kong bears witness to the fact. It 
is now used as a barracks for the Volunteer defence forces 
of the Colony. Those Britishers, whose peculiar prejudice 
against things Teutonic in pre-war days prevented them 


from accepting the hospitality of members of the club, now 


have ample opportunity of seeing this centre of Kultur“; 
for they rest therein between guards at the internment camp, 
where the late occupants of the Club Germania now reside. 
Also, Britishers are now “ liquidating ” the German busi- 
nesses. Curious methods are being discovered. 
- The mention of the club reminds one of the outlook of 
the Germans in the Far East during the past 10 or 15 
ears. In Hong-Kong there are practically only three clubs. 
he largest is the Hong-Kong Club, which was, until 
recently, frequented by Europeans of all nationalities. 
There is the Institution of Engineers and Shipbuilders, 
which is much more of a club than the engineering Institu- 
tions in London. There were many German members of 
the Institution before the war. At a meeting held in this 
club the writer pointed out the truth, somewhat unpalatable 
to some of the members, that the unscrupulous commercial 
methods of the Germans in the Far East were not regarded 
with complacency by all Britishers, either in the Colony or 
at „home.“ Several British members frankly disliked any 
allusion to such topics, and said so. They have since 
generously congratulated the writer that there are no 
German members during his year in office as President of 
the Institution. It is, of course, almost certain that there 
never will be any such members in this generation. 

Eligibility to these two clubs was not sufficient. These 
insane German fire-eaters must have their own Club 
Germania. The thing itself was a thinly-veiled insult to 
that spirit of generosity which offered all Europeans 
membership of the other clubs in a British Colony. No 
other nationality was guilty of such an action. 

Li Hung Chang's Impressions.—Most of the readers 
of this journal will still remember Li Hung Chang’s 
famous tour to Europe. Bismarck unburdened his soul to 
the astute Celestial. He spoke a great deal about England. 
“ Bluster and bluff” were his expressions. He told the 
experienced Li that China was making a great mistake by 
supposing that England would remain in her then proud 
position. By word, deed and suggestion the German in the 
Far East has continued the unscrupulous policy of Bismarck. 
Unfortunately, some of the Orientals have been more 
gullible than the wily Li. 
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After the war broke out, the German engineering firms 
continued to use Hong-Kong as a base for their operations. 
A disreputable orgie at the Club Germania, in celebration of 


the fall of Antwerp, forced the hands of the authorities. 


Those Germans who did not, while yet there was time, leave 
for Shanghai, Tientsin, or other places in Chins, are now 
“interned.” 

The German Method.—In the West there are commissions. 
In the East there is “squeeze.” There such commis- 
sions are moral or immoral, according as to whether the 
are open or secret. The Celestial mind differs very mu 
indeed from that of the Britisher in many ways. It is 
probable that there have been certain commercial transac- 
tions between men of our own nationality and the Chinese 
which do not altogether redound to our credit. But, on the 
whole, the children of Far Cathay trust us more than any 
other nation. All of the native officials are not corrupt. 
It is a significant fact that the public men in China, with 
the best reputation for honesty, are not pro-German. 

The methods of our late trade rivals were quite simple. 
Suppose the Chinese customer wished to purchase a dynamo. 
He would make inquiries and obtain prices. He would 
then inform the various competitors that the lowest price 
was, let us say, $1,500. The German firm would promptly 
revise their estimate to $1,300, and would supply him with 
a machine that would do the output required on the over- 
load only. If the customer were a Government official he 
would have much squeeze from the job; ‘the article 
sold would be, in some way or other, adulterated to pay for 
the “ squeeze.“ 

It is to be hoped that details of the methods of German 
firms in the Far East will be made public at some suitable 
time. Many British firms are now the official liquidators 
of these businesses in Hong-Kong. They have access to the 
books. It is rumoured that they can learn very little 
which will assist them to increase their own business by 
clean dealings. 

Trading with the Enemy.—At long last, after 11 months 
of war, we have the Proclamation about trading with the 
enemy in Ohina. If it be true, as it has been suggested in 
the Orient, that it is possible for German firms to recon- 
stitute themselves, so that their headquarters are in, let us 
say, Shanghai and not Berlin, and so escape the penalties 
of the Proclamation, it seems a pity that this simple method 
of evasion was not anticipated. 

The war cannot last fer ever, and the Germans free to 
move about the Far East are working as industriously and as 
infamously against Great Britain as those in their Fatherland. 
They are spending large sums of money in subsidising the 
Chinese newspapers. They areorganising and bribing and lying 
as actively as they did before the war. They have lost Tsing- 
tau; but they have bases in Shanghai, Tientsin and 
other ports, where the Gospel of Hate against Britain 
flourishes. 

They will fail in China, as they will fail in Earope. But 
for many years they will cause us anxiety out here. They 
will make efforta more desperate than ever to tap the 
enormous mineral wealth of this part of the world. They 
will attempt to use Hong-Kong. as a base, but it is to be 
5 hoped that legislation will prevent them doing 

t. 

From 1912 to 1914 the German Government spent large 
sums of money in China, mostly on behalf of work which 
would benefit their engineering interests. In the light of 
recent events we might hastily conclude that it has been all 
wasted. It is true that the millions spent at Tsingtau are 
a dead loss from Germany’s point of view, although they 
will assist the other Powers to develop the Province of 
Shantuog. It seems impossible that this nation which has 
alternately insulted and deceived the Chinese can ever 
obtain respect from the Celestial. The German people have 
4 lost face.” They have lost vast sums of money. But, 
despite these things, they continue, and after the war is 
over they will continue to plot and scheme against the 
influence of Great Britain in Ohina. 

It is true that at present many of the large engineering 
schemes ont here are in abeyance. The Hankow concession 
was arranged soon after the war commenced. £10 000,000 
sterling had been promised from a wealthy London firm. 
Fortunately, the chief engineer of the scheme is a Britisher. 


As the scheme progresses about 15 British assistants and a 
great deal of British machinery will be required. The 


London firm cannot, at present, export the gold, but it is 


certain that the Hankow development scheme will progress 
when the war is over. It seems also extremely probable 


that the prodigious wastage of metals in Europe will lead 


to the very desirable development of China's mineral 
wealth. l 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their oom muni- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Wrinkles on the Operation of Alternators. 


I have read Mr. Pausey’s “ Wrinkles on the Operation of Alter- 
nators with much interest having encountered similar difi- 
5 myself, viz, the absence of power - factor and frequency 
meters. 

The traction station to which I refer is now somewhat out of 
date, and is equipped with B.T.H. multipolar alternators driven 
by compound vertical engines. To shut down an alternator 
running in parallel we give the signal to the driver, who begins 
to shut off steam whilst the switchman weakens the field to no- 
load excitation. How would Mr. Pausey suggest regulating the 
flelds of two alternators in parallel when the only guide is an 
ammeter in the field circuit of each machine, and when weights 
are often placed on the governor of the smaller machine? The 
traditional method seems to be to synchronise the incoming 
machine at the normal bus-bar voltage, then to reduce the field 
of the machine already on the bars until the resultant voltage is 
the normal running voltage. Is this correct ? 

Again, a Westinghouse rotary of the fixed ratio type whose 
power-factor meter indicates 95 lagging under all conditions of 
load except reverse current, runs with a constant excitation of 
3°2 amps., but when a second alternator is switched in, the rule-of- 
thumb method is to reduce the field to about 2°8 amps. Are there 


any logical grounds for this? 
Switchman. 


Extraction of Oil from Feed Water. 


In an article in this week’s Review on The Use and Abuse 
of Oils on Mining Plant,“ by T. C. Thomsen, B. So., on page 285, 
this statement appears :—" Electrical treatment of the feed water 
will extract every trace of oil.” I should be pleased if, through 
your Oorrespondenoe columns, the exact method referred to 
could be given, and the quantity of current necessary per thousand 
gallons of water treated. The firm I am connected with use the 
hot water from the jet condenser, in connection with the main 
engine, for the washing of cloth. We have no oil separator, and 
treat the water by passing it through a coke filter. All the oil is 
not extrasted, however, and I should welcome some method of 
eliminating the remaining traces of oil, such as suggested by the 
author of the above article. I may add that the present arrange- 
ment does not lend itself to the introduction of an oil rer 

otn. 


August 30th, 1918. 


Units from Refuse. 


In reply to Mr. Morgan, I should again like to make it clear 
about the point “so strongly raised by me, namely, the setting of 
the boiler directly above the combustion chamber. Ia the first 
place, for the last three years I have actually worked a similar 


arrangement (although not quite such a good one as that pro- 


posed) on our peak load in order to save refuse, as in this way I 
can get an evaporation of 44 to 5 lb. of water per pound of refuse, 
as against 4 lb. with our new destructor, and 2'5 lb. with our old 
one (which was done away with). 

Although the above requires no farther argument, I see nothing 
whatever in Mr. Morgan's contentions, With the boiler directly 
above the combustion chamber 

1. You can still get an equally large thermal storage system o 
red-hot brickwork, with the further advantage that this stored 
heat is always evaporating water to greater advantage, and the 
point that Mr. Morgan mentions about the boiler tubes tending to 
cool the brickwork more quickly is exactly what one wants for 
the purpose of raising steam. It is always an advantage in 
favour of any destructor to be able to get rid of your heat 
usefully. 

2. The proper combustion of the fumes depends not only upon 
the temperature of this chamber but the size of it, and the com- 
bustion chamber can be made of ample size under a large water- 
tube boiler. 

3. It is easier to raise steam, and, what is more important in a 
central station, to get it up when it has fallen on load. 

4, The dust can be provided for just as easily as with the usual 
wasteful arrangement of having a combustion chamber which does 
not act directly upon the boiler tubes. 

I am glad Mr. Morgan invites destructor engineers to take part 
in this controveray. Messrs, Meldrum installed our grates for 
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burning. refuse directly under the boilers, and Messrs. Heenan and 
Froude our last destructor. The Meldrum grate can beat the 


Heenan destructor (excellent as it is) for steam raising, and the 


Heenan destructor has the advantage of the Meldrum grates in 
other ways, such as dust catching and getting rid of a greater 
quantity of refase. Therefore, as stated in my article, a com- 
bination of the two methods (namely, with the boiler fixed above 
the combustion-chamber), would have been the perfect method had 
the original arrangement of our plaut allowed us to carry this out, 
and, whatever theory says against this method, I must be pardoned 
for still believing what I have seen every day for the last three 
years, : 
A. J. Abraham, General Manager. 
Aberdare Electricity Works, 
August 27th, 1915. 


London Electrical Trades Arbitration. 


The District Secretary of the London District Electrical Trades 
Union has circularised the Electrical Press, stating that Sir David 
Harrel, the Arbitrator, has awarded members of that Union an 
advance of 1d. per hour, which, coupled with the Id. advance 
obtained by the Union last year, constitutes an increase of 12d. per 
hour, in a little over 15 months, for electrical wiremen and fitters 
in the metropolitan district. 

This statement is extremely misleading, and avoids the main 
facts, the intention being, no doubt, to claim a series of victories 
over the employera, who, however, stand in the happy position of 
knowing that the Id. advance was offered by the masters, and 
acoepted by the Union after the strike, which, from the men's 
point of view, was not a brilliant achievement. In addition to 


this, an advance of 13d. per hour was demanded by the men, and: 


refused. However, the masters agreed to arbitration, realising 
that an increase of wages was jastified during the present national 
crisis, with the resalt that the Arbitrator awarded half the amount 
demanded, the award reading as follows :— 

„August llth, 1915, 


“I hereby award that the existing rate shall be raised from 


104d. to 114d. per hour, with pro rata advanoes to electricians, 
-labourers, and assistante, such advanced rate to come into operation 
as from the beginning of the first pay day following the date 
hereof, and the advance now awarded to be regarded as war wages, 
and recognised as due to and dependent on the existence of the 
abnormal conditions now prevailing, in consequence cf the war.” 

The italics are mine. 7 

Although this award applies only to members of the London 
Union, and, strictly speaking, is limited to such, the members of 
the London Electrical Masters’ Association have decided to apply 
the increase to all employés, Union and non-Union, although no 
agitation has been apparent among their non-Union employés. 

Surely, it cannot be claimed that the award is a triumph for 
the Union! It would have been better to leave the matter as it 
was without comment, and it would have remained unchallenged, 
but for the braggadocio of a Union official, ` 

The unfortunate outoome of any concessions by the employers 
to their workmen, is that the Trade Union officials flatter them- 
eelves that they have defeated Capital, whereas the result is but 
an empty triumph, resulting in constant strees instead of 
harmony. 

In conclusion, it may be said that the award is anything but 
an advertisement for the Electrical Trades Union. The officials 
controlling same would b3 well advised to keep in the background, 
and avoid basking in the limelight during the present troublous 


times. 
W. Ellerd Styles. 
London, W., August 30th, 1915. 


New Battery Signalling Bell. 


From the Notes column of the ELECTRICAL REVIEW for 
August 13th I see that a paper on the above subject was read at a 
meeting of Mining and Mechanical Engineers at Newoastle-on- 
Tyne. 

1 should like to point out that I have fitted several belle with 
condensers and connected them across the contacts. This idea is 
working excellently, and reduces the spark on the contacts to a 
minimum, 

I have had these bells (fitted as described above) in use for some 
time on surface work at Askern Colliery, and find not only that 
the epark is redaced but that there is much less trouble in keeping 
the contacts clean, thus ensuring a good signal. 


Arthur H. Marsh. 
Askern Colliery, near Doncaster, 
August 28th, 1915. 


Car Starting and Lighting Equipments in the 
States.—According to some figures compiled by Mr. G. Brewer 
Grithin, of the Westinghouse CO., U. S. A., the total number of motor- 
cars produced in the United States during the past 12 calendar 
months was 611,695, and of this number 261,860 were fitted with 
electric starting and lighting equipments. 


LEGAL. 


ELECTRIC POCKET LAMP PROSECUTION, 


In the City of London Court, on August 25th, before his 
Honour Judge Rentoul, K. O., Mr. E. B. Holmes, special oon- 
stable, of Hackney, sought to recover £1 8s. 8d. against Mr. Peroy 
Patterson, electrician, trading as the Electric Supply Store, 77, 
Fore Street, for damages for injury caused to his clothing owing to 
a defective flash lamp purchased from him. 

PLAINTIFF'S solicitor said the plaintiff bought a pocket electric 
lamp of the defendant on his guarantee that the plaintiff could 
put it in hie pocket without it leaking. Plaintiff wanted it for 
use during his duties as a special constable. When he put it in 
his pocket the lamp leaked owing to the accumulator being 
defective. He took it back, and a new accumulator was given to 
him, but that was worse than the firet. Sulphuric acid from the 
lamp leaked. Plaintiff's clothes were burnt. 

DEFENDANT told the Court that the lamp was absolutely safe if 
the plaintiff used it properly and carefully, 

Junar RENTOUL thought that the bare fact that the defendant 
had sold the lamp was a guarantee that it was fit for use. An 
electric pocket lamp was not fit for use if it leaked. 

DEFENDANT said that plaintiff handled it carelessly. He did 
not sell the accumulator as being unspillable. They were all made 
with a percentage of sulphuric acid in them, and it was impossible 
to make an accumulator otherwise. N) maker would guarantee 
such a thing. If so, the whole electrical industry. would be 
stopped. N 

PLAINTIFF added that when defendant told him that the lamp 
could not leak, he showed him that it was packed with gauze 
which would absorb the acid, and so prevent it coming out. 

The DEFENDANT assured the Jadge that an accumulator could 
not be made that would not leak. There was nothing on the lamp 
to say that the acid was unspillable. l 

JUDGE RENTOUL did not think the lamp ought to leak. He did 
not think anybody would buy an electric flash lamp if he knew it 
was going to leak and burn holes in his clothes. It seemed extra- 
ordinary to him that a man should be asked to take an electric 
lamp to use in his service as a special constable and for it to leak. 

PLAINTIFF farther said that when the lamp was attached to the 
terminals and started burning it caused the asid to bubble. The 
chemical action caused that, and that was what caused it to 
eacape. 

DEFENDANT said he could demonstrate in Court that that was 
not so, and that althongh he did his utmost to stop lamps from 
leaking and to make them as safe as possible, he could not under- 
take any responsibility. No manufacturer of eleotric et lamps 
would dream of doing anything of the sort. He produced a lam 
which was put on the Judge's desk and lighted, and he deo 
that it would not bubble over as the plaintiff said had happened 
with his lamp. The lamp was put on the B:nch and remained 
there until the end of the case without leaking, 

PLAINTIFF suggested that if the lamp was put on ita side it 
would probably leak. 8 

JUDGE RENTOUL said the lamp had not leaked, but the defendant 
was responsible for leakage unless he could prove that eleotric 
pocket lamps could not be made without leaking. 

DEFENDANT: Every accumulator has loose acid in it, aud if you 
turn it upside down it will leak. I could make it leak if I pressed 
it. This lamp has been treated carelessly. This isa very important 
question, and the whole industry is looking to the decision in this 
case. This is a very vital case because all acoumulator making, 
which is a vast industry, will be stopped if your decision is 
against me pending an appeal. 

JUDGE RENTOUL: I hope not. i 

DEFENDANT : We dare not sell another. There must have been 
a pint of acid spilled over the plaintiff's clothes to have done this 
damage, and there was not more than a thimbleful of weak acid 
in the accumulator that he had. l i 

PLAINTIFF pointed out that a few spots of sulphuric acid would 
be quite sufficient to burn the clothes in the manner shown. The 
acid had even eaten through the metal of the case. The defendant 
contended that it was a got up case. 

JUDGE RENTOUL deprecated the use of such observations. At 
the same time he did not think he ought to give a decision with- 
out some independent evidence if the chemical or electric lamp 
industry was so concerned as the defendant suggested. 

DEFENDANT: This acid is not dangerous, 

JUDGE RENTOUL thought it might be wise to settle the case, 
and then suggested that expert evidence ought to be called. 

DEFENDANT: This is not for carrying about in the pocket but 
for household use and to put on bicyles. It they are kept upright 
they will be all right. He paid 53, 6d. for it. I do not 
guarantee it to be uuleakable. 

PLAINTIFF'S solicitor argued that the defendant would bs liable 
for even a latent defect. 

DEFENDANT: If you decide against me the case will have to be 
taken up by the whole industry. 

PLAINTIFF: You said the manufacturers would defend the case, 
but they are not here. I was told that it would not leak if I 
turned it upside down. l 

DEFENDANT: We sell them as moist accumulators. 

The JUDGE suggested that the plaintiff might accept half the 
amount of his claim, but the defendant said he was either in the 
right or in the wrong, and that if the decision was against him, 
pocket electric lamps made in the fature would have to be stamped 
‘sold without a guarantee,” 
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The Junge did not think the plaintiff would have bought the 
lamp if he had thought it would leak. In bis view unleakable lamps 
could be made, and electric pocket lamps ought not to be sold if 
they leaked. If the electrical trade was affected by the matter he 
would give leave to appeal against his decision, but he must find 
for the plaintiff, with costs. 


NEW ELECTRICAL DEVICES, FITTINGS 


AND PLANT. 


New G. E. C. N and Water-Tight Bell for 
nes. ` 


Ia the new G.E.C. flame-proof and water-tight trembling bell 
illustrated in fig. 1, special attention has been given to the design 
aud construction so as to make it comply thoroughly with the 
Home Office regulations. 

The bell action is enclosed in a cast-iron flame-proof case. 
The lid is bolted to the case, and contact is made between 
machined flanges 1 in. wide. These are of sufficient heat capacity 
to cool effectively any hot gases expelled in the event of an 
internal explosion. The case ie water-tight and thoroughly 


Fia. 1.—G E.C. Fuamet-PROOF AND WATER-TIGHT M)NING 
BELL, WITH COVER REMOVED, 


enamelled to prevent rusting. The internal unoccupied space is 
kept down to a minimum, so as to limit the amount of explosive 
gas which might acoumulate. 

The hammer is connected to the armature hy a shaft which 

through a gland, 1 in. long, in the bottom of the case. It 
is situated under the gong and is thereby afforded additional 
protection. A flame- proof gland is also fitted to the case, It is 
designed to take an armoured lead-covered twin cable. 

The bell is made with two sizes of gong, 6 in. and 8 in. 
respectively. The 6-in. bell weighs 14 Ib., and requires a pressure 
of 6 volts across its terminals to work it satisfactorily, while the 
8-in. bell weighs 16 lb. and requires 10 volts. The resistance in 
each case is'25 ohms, and the current taken just under 0'1 ampere. 

There bells are made by the GENERAL ELECTRIC Co, LTD., 67, 
Qaeen Victoria Street, E. C. ` 


Ediswan Silk Shades, 


Though it is probable that there will be fewer new lighting 
achemes undertaken in the coming season owing to the general 


(LEE 
terre 


Fic. 2.—EpIswAN LAMP SHADE, 


feeling for household economy,” it is practically certain that in 
many cases new shades will have to replace those that have seen 
the previous season through. 


The Episox & SwAN UNITED ELECTRIC LIdBET CO., LTD., 
Ponder’s End, who, we understand, have been doing exceedingly 
well in their silk shade department, have sent us a neat little stiff 
covered booklet of silks, which contains nearly 50 different tinte 
of reds, greens, blues, browns, &., with a sample attached to 


Fic. 3.—EpDISWAN LAMP SHADE, 


enable a prospective buyer to test the quality. All shades can be 
re-covered in a similar fashion to match others, and old pattern 
shades can be renovated. Illustrations are shown here of some 
recently executed designs, which are stock lines, but it is also 
a speciality of this department to make for all individual require- 


ments, 
English Electrical Novelties. 


Messrs, WARD & GOLDSTONE, of Sampson Works (Salford) 
Manchester, have recently issued a four-page pamphlet dealing 
with electric pocket lampe, torches, medical coils, bell and pushes, 
miniature electric motors and parte for constructing same, lamp 
refills, dry batteries, and other small technical goods. These 
originally in great part came from the Continent, but Messrs. 
Ward & Goldstone are now manufacturing them for themeelves. 

We illustrate a Sturdee torch fitted with a hood (fig. 4); this 
is a non-rusting torch, fitted with a refill, which in ordinary use 


Fic. 5.— SPECIAL 
POCRET LAMP, 


Fig. 6.—VELOX 
REFILL. 


` will give 15 hours’ light, and hold up for 12 months without 


failing. Figs. 5 andi 6 illustrate a special pocket lamp, and the 
Velox pocket lamp refill, which is made specially for export, and 
will remain in condition in stock for nine or 12 months, 


Photographic Meter Records. 


The EASTMAN KODAK Co., of Rochester, N.Y., has introduced a 
novel meter reader's camera which enables photographic evidence 
of the state of the consumers’ meter dials to be obtained. 

The meter reader (or photographer in this case) simply holde the 
camera opening against the meter dial glass and presses a lever, 
which automatically opens the shutter for a definite period, and at 
the same time lights four small battery-operated lamps to illu- 
minate the meter dial. 

At each exposure the shutter is looked and cannot be again 
operated until the film has properly advanced for the next 
exposure, 

By pressing a lever the camera can be used as a lantern in dark 
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passages. A roll of film provides for 75 exposures, and costs 
roughly one shilling; two extra rolls can be carried in the 
camera, allowing a total of 235 exposures. l 

The film on which the pictures are taken consists of an emulsion 
on opaque paper, backed with a white coating, which makes details 
of the developed film show np clearly, reversed right and left, 
mirror fashion, and the reversed film is read by means of its 
reflection in a mirror and identified by the customer's name and 
meter number on the dial. The Factograf camera gives an 
indisputable record, and is especially useful in taking maximum 
demand readings, where the pointer is set back to zero, thus pre- 
venting future reference. These cameras are being employed on 
several meter routes by the Rochester Railway and Light Co., 
of N.Y.— Hleotrical World, 


“Hemming” Grip Fittings. 

THE HEMMING ConpUIT GRIP, LTD., of Hatherton Street, 
Walsall, is introducing a new patent grip fitting which we 
illustrate in fig. 7. It is claimed that ite electrical conductivity 
is equal to the tube, and it can be used with any type of tube, 
close joint, or seamless. Undersized tubing can also be used with 


-æ HEMMING 
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FIG. 7.— NEW GRIP FITTING. 


equally good resulte. It will be seen that the grip is obtained by 
sorewing up a specially shaped cot ter. the side of which bearing 
on the tube is serrated and bites into the tube. Unscrewing the 
nut and tapping the cotter pin, releases the tube. A full selection 
of conduit fittings is made by the firm in 4-in, to 1}-in. sizes. 


Single-Tumbler Double-Pole Switches. 


The term single-tumbler double-pole switch is meant to convey 
that the article in question is a tumbler-action switch for double- 
pole connection. Thus, instead of the usual coupling together of 
two separate single-way tumbler switches, we have the combination 
on one base of ordinary size. | PER: 

So far as we know. Mkssrs. A. P. LUNDBERG & Sons, of 477-489, 
Liverpool Road, London, N.. are the only manufacturers of switches 
of this kind, and their 10-ampere surface and 6-ampere flush 
patterns are respectively shown in figs. 8 and 9. 


Fia. 8. 
SINGLE-TUMBLEB D.P., SWITCHES. 


The 5-ampere size is aleo made for surface work, and various 
patterns of cover (metal or porcelain) are available, the metal 
covers for surface work being generally lined inside with fibre. 

This type of switch is very largely used on electric heating and 
cooking apparatus in conjunction with some other type, for 
varying the number or arrangement of the heating sections in 


AA 


Fica. 10. 


circuit. Some of these groupings are as followe: Double - pole 
with seriee- parallel. double - pole with series - parallel and off, double- 
pole with Twinob, double-pole with all- or- part, double-pole 
with (special switch) 


The uses to which these switohes oan be put in lighting installa- 
tions is a matter of more general interest, and two such pees are 
shown in figs. 10 and 11. ` 

When a lamp (or group of lamps) is on an out-of-doors oirouit, 
or in a oellar or other more or less danip place, it is decidedly better, 
for various reasons, to break the circuit on both poles (as in fig. 10) 


ae | Wu. 


Fig. l1. 


than to use a aingle-way switch. The same arguments apply also 
to the control of plug-sockete (fig. 11), an additional one being that 
there is no chance of shock at all if the socket is entirely dead 
when off. | 

Lelios Lamps. 


The A. & A, ELECTRICAL CO., Ltp.,.of 51, Whitcomb Street, 
W.C., has recently placed on the market the Lelios (patent) lamp 
shown in fig. 12, in which it will be noted that the filaments are 
stretched horizontally between flexible supports secured to a 
rectangular glass frame. The light is distributed downwards, 


Fia. 12.—LELIOS LAMP. 


giving, with the help of a suitable shade, an excellent illumination 
below the light source. 

The lamp is of a type which has proved particularly serviceable 
for certain purposes, and is made in 10 to 50-0.P. sizes for 25-130 
volts; in 16 to 50-c.P, for 140-260 volta; and in 100 to 600. O. p. 
sizes for all voltages. l : 

The firm also supplies the A. & A. tungsten lamp of the standard 
pattern, in usual candle-powers and for usual pressures, 


— .... ED 


AMERICA AND ARGENTINE TRADE. 


AKGENTINA is dependent on foreign countries for almost all 
kinds of manufactures, and, as has been noted previously in 
the ELECTRICAL REVIEW, the American Consular officials in 
that country have not lost sight of the fact that the conditions 
in Europe have presented an. opportunity to the United States 
for consolidating her position in that market. The American 
Consul at Rosario in a recent report points out that, owing 
to business depression in Argentina, the new interest dis- 
played in American goode failed to result in a corresponding 
increase of imports from the United States into his district. 
On the contrary, imports from the United States, as from 
other countries, fell off considerably during 1914. It may, 
however, be noted that in several instances Rosario houses 
have placed orders in the United States which would under 
ordinary circumstances have gone to Europe. Moreover. 
many new firms are now in correspondence with Americar 
exporters. I 
American business circles are fully alive to the opportunities 
for trade expansion in South’ America. However, m spite 9 
intelligent efforts of numerous commercial organisations in 
the United States, many: individuals are still in the dark as 
to how the desired end is to be attained. In view of the 
persistency with which numerous exporters remain true to 
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the method that consists of advertisements, circulars to pros- 
pective customers, and inquiries addressed to Consuls, a 
repetition of former remarks and recommendations may be 
ardoned. Furthermore, this matter concerns the individual 
irectly. The individual business man can only make known 
and urge his needs as respecte trade facilities. When these 
facilities are given, however, whether or not he will reap any 
benefit from them depends chiefly on himself. 

Granted adequate shipping and exchange facilities, the most 
important factor in the extension of export trade in Argentina 
is the willingness of the seller to get into some sort of per- 
sonal relation with the Argentine customers and make indis- 
pensable concessions to the latter’s methods of doing business. 
If the market appears hkely to be important and permanent, 
the manufacturer can well afford to make the trip himself. 
Travelling salesmen should be sent out at regular intervals. 
Ii the probable demand does not seem to warrant such 
expense, articles may be placed in the hands of a commission 
house or a Rosario agent, although it is, of course, difficult to 
make satisfactory arrangements for an agency by correspond- 
ence. Another practice that may be recommended in such 
cases is the sending of a traveller by a group of non-competin 
manufacturers. Exporters should realise that their successfu 
competitors have built up their export trade here through 
personal effort, and that goods will find a permanent market 
only in this way. Direct personal relations between buyer 
and seller will tend to obviate other difficulties often con- 
sidered inherent in some trade methods, such as unfavourable 
T terms and unwillingness to conform to local require- 
ments. 

The exporter who knows the standing of the purchaser of 
his goods will realise the propriety of giving him credit, and 
not a few travellers who have left their principals with 
orders to demand cash have prevailed on their firms to grant 
reasonable credit facilities after they have reported satisfac- 
tory on standing and banking arrangements. In the same 
way, the writer knows of cases where the personal visit of a 
factory representative has sufficed to insure the local importer 
a regular supply of articles specially designed to meet his 
needs. It is, furthermore, obvious that the establishment of 
direct personal relations will do away with hundreds of mis- 
understandings, inevitable under other circumstances and 
harmful in the highest degree to American trade in general, 

which can frequently be ascribed to business on a corres- 

pendence basis. Orders are undoubtedly secured by corres- 
pondence, but such business generally lacks a firm basis and 

13 apt to be taken by the first enterprising competitor who 

gets into personal touch with the customer. 

The outbreak of hostilities in Europe and the current belief 
that there was a shortage of merchandise in South America 
gave an unprecedented increment to the steady flow of cata- 
logues, circulars, and letters—often bearing the well-known 
enalty postage stamp—from American firms to Rosario. Such 
literature receives little attention. Especially when business 
1s good, importers have no time to wade through catalogues 
and cannot afford to lose the six or eight months often 
required to make satisfactory arrangements by letter. Such 

trade methods are viewed with little favour. The average 

Rosario importer is a frank critic. If possessed of a kindly 
feeling toward the United States, he regrets what he con- 
eiders the ignorance cf American exporters. In many in- 
stances, however, he attributes the correspondence method of 
trade extension to the desire of the American manufacturer 
to get something for nothing. Certain features of American 
foreign commerce strict adherence to cash policy, unwilling- 
ness to meet local requirements, failure to cultivate personal 
relations with customers have created an impression in cer- 
tain quarters that the American merchant is selfish, incon- 
siderate, exacting; that he demands the largest profit with 
the smallest risk, and that, giving no aid, he expects the local 
Importer to do all the work. e attitude of many Rosario 
merchants towards American trade methods is apparent from 
the frequency with which they terminate any discussion of 
the subject by the Spanish proverb: ‘‘He who wants to eat 
fish must be prepared to get wet.“ 

Many exporters seem to be of the opinion that a great 
volume of new business can be obtained by mailing cata- 
logues and circulars to all consular officers. As respects 
Rosario this is an error. This does not, however, mean that 
it is not advisable to have catalogues on file in Consulates, and 
this practice undoubtedly does result in orders. Furthermore, 
letters addressed to Consular officers on particular subjects 
enable them to furnish useful and timely information. The 
Consular officer cannot, however, replace the traveller. He 
has not the samples. the necessary technical knowledge, nor 
the time to press goods on merchants, and he cannot. of 
course, take orders. His rôle in trade extension is essentially 
that of a go-between who endeavours to place those who want 
to sell in communication with those who are prepared to buy. 
As respects the supply of information, the Consul obtains the 
most reliable data available. but he cannot in all cases, in 
spite of a careful study of the situation, report definitely on 
the saleability of a particular article. A salesman might often 
succeed in marketing goods when importers have unanimously 
informed the Consul that there is no demand. The Consular 
service is a factor in trade expansion, but it must not be 
assumed thaf it can relieve thousands of exporters of the 
necessity of doing just such things as their foreign competitors 
have had to do, 


It not infrequently happens that a firm will prepare a 


circular to be sent to all Consular officers requesting informe- 
tion, names of dealers ible agente, etc. Occasionally such 
a general circular wi received by a Consular officer in a 
large city where the firm in question has already appointed 
an exclusive agent. It is obvious that the possible ignorance 
of the existing agency arrangement on the part of the Con- 
sular officer may lead to unpleasantness, and, in extreme 
cases, to the loss of a good agent. The method of-requesting 
information, and the details that should be given to ensure 
getting useful information, must vary according to the market 
to which the request is sent. It not infrequently happens 
that when the results of such an inquiry are not as satisfac- 
tory as the firm might desire, the firm itself is considerably 
more to blame than the Consul to whom the application was 
sent. 


TRADE STATISTICS OF EGYPT, 1914. 


THE following statement, showing the imports of electrical 
and similar goods into Egypt during the year 1914, is taken 
from the recently issued trade statistics. e figures for 1913 
are added for purposes of comparison, and notes of any 
increases or decreases are given :— 


1913. 1914. Inc. or dec. 
£E. SE. £ 

Rails.— ` 

From Great Britain 106,000 8,000 — 98,000 
» Germany 20,000 140,000 + 120,000 
» Belgium 59,000 18,000 — 41,000 

Total 185,000 166,000 — 19,000 

Steam engines, including boilers, ete.— 

From Great Britain 128,000 85,000 — 43,000 
„ Germany 7,000 13,000 + 6,000 
„ Belgium 500 4,000 — 3,500 
„ France 8,000 5,000 — 3,000 
„ Holland 6,000 1,000 — 5,000 
„ Italy =e 11.000 13,000 + 2,000 
„ Switzerland 2,000 — — 2,000 
„ Austria-Hungary 20.000 — — 20, 000 

Total 183,000 121,000 — 62,000 

Electrical machinery.— i 

From Great Britain 15,000 13,000 — 2,000 
„ Germany 8,000 2.000 — 6, 000 
„ Austria-Hungary 3,000 9,000 + 6,000 
„ Belgium re 6,000 1,000 — 5,000 
„ United States 3,000 — — 3,000 
„ France 27,000 2,000 — 25,000 
„ Italy a 3,000 1,000 — 2,000 
„ Other countries 1,000 8,000" + F., 000 

Total Ses 66,000 36,000 — 30,000 
* Switzerland 7,000. 

Petrol and benzine motors.— 

From Great Britain 62,000 74.000 + 12,000 
„ Germany 31.000 21,000 — 10,000 
„ Italy : 22,000 15,000 — 7,000 
„ Switzerland 29.000 35.000 + 6,000 
„ Other countries 2.000 7,000 + 5,000 

Total 146,000 152000 + 6,000 

Railway and tramway carriages — 

From Great Britain 2.000 36,000 + 34,000 
„ Germany 5,000 10,000 + 5,000 
„ Austria 21,000 30,000 + 9,000 
„ Belgium 20,000 16,000 — 4,000 

Total 48,000 92,000 + 44,000 

Lamps of all kinds. 

From Great Britain 6,000 6,000 — 
„ Germany 21,000 14,000 — 7,000 
„ Austria 29,000 14,000 — 15,000 
„ France 6,000 7,000 + 1,000 
„ Italy 1,000 1,000 — 

„„ Sweden 7,000 5,000 — 2,000 

„ Holland 2,000 1.000 — 1,000 

„ Other countries 1,000 1,000 — 
Total 73,000 49,000 — 24, 000 

Copper, manufactured. ö 

From Great Britain 11.000 8.000 — 3.000 
„ Germany 20,000 26,000 + 6,000 
„ Belgium 2.600 3,000 + 400 
„ France 17.000 17,000 — 

„ Italy he 6,000 6,000 — 
„ Other countries 3,000 2,000 — 1,000 
Total 59,600 C000 + 2,400 
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Scientific instruments.— 

From Great Britain 20,000 35,000 + 15, 000 
„ Germany 21,000 13,000 — 8,000 
„ Austria aes 1,000 8,000 + 7,000 
„ United States 2,000 500 — 1.500 
„ France aa 14,000 9,000 — 5,000 
„ Italy 1,000 3,000 + 2,000 
„ Switzerland 1.000 2,000 + 1,000 
„ Other countries 2,000 14,500 + 12,500 

Total 62,000 85,000 + 23,000 

Other machinery (except agricultural).— 

From Great Britain ... 103,000 79,000 — 24, 000 
„ Germany we 36,000 21,000 — 15, 000 
„ N Austria 7,000 2,000 — 5,000 
» Belgium oe 4,000 6,000 + 2,000 
» United States 30,000 35,000 + 5,000 
„ France og 36,000 15,000 — 21,000 
„ Italy aes 5,000 3,000 — 2,000 
„ Switzerland 9,000 11,000 + 2,000 
„ Turkey 1,000 — — 1,000 
„ Holland 2,000 2,000 — 
„ Other countries — 1.000 + 1,000 

Total. .. 233,000 175,000 — 558,000 

Copper, hammered, drawn or sheet.— 

From Great Britain 96,000 88,000 — 8,000 
„ Germany ia 15,000 15,000 — 
„ Belgium 600 2,000 + 1,400 
„ France ses 1,000 7,000 + 6,000 
„ Other countries 400 2,500 + 2,100 

Total 113,000 114,500 + 1,600 

India-rubber and gutta-percha, raw or manufactured. 

From Great Britain TF 12,000 8000 — 4,000 
ie rmany ae 15,000 10,000 — 5,000 
„ Austria 4,000 2,000 — 2,000 
„ France 8.000 5,0000 — 3,000 
„ Italy es Xa 10,000 5,000 — 5,000 
„ Switzerland ies — 500 + 500 
„ Belgium iat 1,000 1,000 — 
„ Other countries 2,000 1,500 — 500 

Total 52,000 33,000 — 19,000 

Electric, telegraphic and telephonic apparatus. — 

From Great Britain nad 46,000 35,000 — 11,000 
w many 05 25,000 13,000 — 12,000 
„ Austria, 15,000 8,000 — 7,000 
„ Belgium 8 7,500 10,000 + 2,500 
„ United States 1,000 500 — 500 
„ France mae. ie 19,000 9,000 — 10, 000 
„ Italy IN sae 3,000 3,000 — 

„ Sweden ch eh 18,000 5.000 — 13,000 
„ Switzerland 4,500 2,000 — 2,500 
Total 139,000 5.500 — 53,500 


41. = £1 Os. 64d. 


WAR ITEMS. | , 


Effects of a Year of War upon American Electrical 
Industry.—In order to ascertain just how the present 
trouble in Europe has affected the American electrical 
industry in various sections of the country, the New York 
“ Electrical World ” recently approached a number of pro- 
minent central-station ofħicials, manufacturers, jobbers and 
contractors, requesting their opinions and observations based 
on their experiences after a year of the war. 
station industry, while it has gone forward, did not enjoy 
during the past year the same ratio of increase owing to a 
combination of depressed business conditions and to the war. 
Capital for development purposes is not now easy to obtain 
despite the permanency of the investment and the vast 
amount of gold hoarded in bank vaults. Throughout the 
trade many of the manufacturers feel the results of decreased 
building operation, but yet they are sanguine of good times 
to come. The contractors and jobbers naturally experienced 
some setback in business because of stagnant building trade 
conditions, while, on the other hand, the widening applica- 
tion of electricity and the campaign for the intensive culti- 
vation of customers now being waged by many central- 
station companies has resulted in increased sales of electrical 
appliances, so that dealers generally look on present condi- 
tions with complacency. 

Our contemporary publishes communications received 
from the heads of some of the largest holding companies in 
the country bearing on the situation. 

Mr. S. Z. Mitchell, of the Electric Bond & Share Co., 


The central- . 


of New Vork, says:“ The earning power of the electrical 
industry, taken as a whole, has been hurt but little by war 
conditions. However. the uncertainties created by war con- 
ditions have somewhat depressed the market value of 
electrical securities along with all securities generally, other 
than the so-called ‘ war stocks.’ Naturally these difficulties 
have adversely affected the ease of permanently financing 
every line of business. The money markets and the invest- 
ment or capital markets, now, as always in times of dis- 
turbance, have drifted far apart. Money, as exemplified by 
short-time, well-secured loans, is dirt cheap and is going 
begging, whereas capital for permanent investment, particu- 
larly for new enterprises, is almost unobtainable at any 
reasonable price. This has naturally had the effect of check- 
ing new developments and expansion of old developments, 
and I do not look for any material improvement in these 
conditions until the fear of our becoming involved in foreign 
quarrels is gone, and also until our people can get a better 
idea as to what our industrial condition will be when the 
war is over. Many peons feel that a great industrial boom 
in this country will follow the termination of the war. 
Others think that directly opposite conditions will prevail, 
particularly if no changes are made in the meanwhile in the 
tariff. They believe that when the war is concluded Euro- 
pean factories will be found practically intact, and the 
necessity for employment, and particularly the necessity for 
immediately producing the AER possible factory output in 
order to meet war taxes, will be so great that European 
labour and European manufacturers, under the guidance 
of their respective Governments, will immediately rush pro- 
duction to the utmost and will make wages and commoditv 
prices low enough to overcome all competition in selling 

oods, and that under these conditions the Europeans, are 

und to cut under our prices so that we shall be swamped 
with foreign goods. . I am sure that capital will be 
timid and new developments will be delayed until investors 
are better assured as to the outcome than is.now the case. 
The advent of so many war orders in a large number of 
Eastern cities is proving very helpful to the electrical busi- 
ness. The same may be said as to some of the metal-mining 
industries. On the other hand, business conditions in the 
lumber and fruit countries of the Pacific Coast are greatly 
depressed, and nearly all public utilities in that section are 
suffering accordingly. The same thing applies, but in less 
degree, to conditions in some of the Southern States. 

Ir. H. M. Byllesby, of H. M. Byllesby & Co., of Chicago, 

writing from the point of view of the local public utility 
company, says that there has been a very pronounced ad- 
verse effect upon the business conditions of the United 
States due to the war. In the first place, it has practically 
stopped all financing on a large scale, and particularly for 
new enterprises. In sections which have profited directly 
from war orders or from the crop situation due to the war 
there is a certain degree of artificial stimulation. In general 
we find business in the cities and towns in which we operate 
to be at least dull, in most cases ‘ marking time,’ and in 
the Puget Sound and Pacific Northwest section to be in- 
creasingly stagnant, this latter situation being more or less 
influenced by the depression in the lumber trade, which is 
not altogether due to the war, and to a general collapse 
following over-expansion in that section. . In general 
the war has had a most distressing effect upon business. 
It has topes large financing of a manent nature, and 
there is, I think, on the part of all responsible people a 
feeling of very great anxiety and apprehension as to the 
future of our own country as judged by the portentous 
events involved in the present European war.”’ 

Mr. Samuel T. Bodine, of the United Gas Improvement 
Co., of Philadelphia, says that should the war continue for 
another year, and American concerns continue to rush into 
the manufacture of supplies for the belligerents at pheno- 
menal profits, of which labour is justly claiming a share, he 
foresees unrest and misunderstanding in other industries. 
He concludes:—‘‘ I cannot but feel that it would be for the 
common good of Labour and Capital if the concerns which 
are growing rich on war orders, instead of establishing high 
wage schedules, which cannot be maintained when business 
conditions become normal, would arrange with their em- 
ployés to set aside for labour a percentage of their pheno- 
menal profits, to be divided, say, every three months.“ 


Munitions Manufacture in Australia.—In the Sydney 
Morning Herald ” of July 5th it was stated that the manufac- 
ture of shrapnel shells would probably be in full swing there 
within a few weeks. An armaments committee, at the head 
of which is Mr. A. E. Cutler, and which comprises Mr. J. 
Davis (Director-General of Public Works), Professor 
Warren, Mr. Lucy (Chief Mechanical Engineer for Rail- 
ways), Mr. Brain (Chief Electrical Engineer for Railways). 
and the representatives of the principal engineering firms, 
have been handing. the work pertaining to engineering 
matters, while the Chamber of Manufactures has been at- 
tending to the remaining supplies. The various engineering 
firms have been circularised as to their possibilities, and the 
replies have been highly satisfactory. Several well-known 
gentlemen of high standing have offered their services free. 

t is expected that, with the plant which the State Govern- 
ment is obtaining, and with the co-operation of existing 
Government workshops and those owned by private em- 
1 7 there will soon be a large output of shrapnel shells 
there. 
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After the War: German Preparations.—In an editorial 
note cegarding the efforts which Germany may naturally be 
expected to put forth to recover her trading position, 
Eastern Engineering quotes some significant information 
sent by the New York correspondent of a London newspaper 
showing the lengths to which Teutonic traders are prepared 
to go to secure the ends they have in view. It may be that 
they will find so much of the world against them that their 
desires will not be realised so speedily as they anticipate, 
but we are told on the authority of an eminent financial 
expert that, as one part of the scheme, Germany will require 
to obtain, and quickly, £200,000,000 worth of raw materials. 
She cannot purchase those with bank notes. Accordingly, 
far-sighted Germans are now, during the war, keeping up 
the manufacture of iron and steel and storing up the pro- 
ducts; they are continuing in the same way the mining of 
potash, and their dye factories are running at full peed: 
Germany’s scheme is, the moment the war is over, to dump 
into one big market all the iron, steel, and other materials 
she has been able to manufacture and store during the war. 
The only big market available to her is the United States, 
since South Americans like their bills hung up, and it is an 
imperative need for Germany to have cash payments so that 
she can instantly eh with them new stocks of cotton, 
copper, wool, jute, and so on. For some time past America 

s been swarming with agents of German steel manu- 
facturers, who are canvassing all American users of steel 
and telling them, ‘ Please give us complete lists and specifi- 
cations of the sheets and tubes you use in your business, for 
the moment the war is over we shall be in a position to offer 
you those materials at prices you have never even dreamed 
of. Dye manufacturers in Germany are making similar 
offers, and are besides conducting a most skilful campaign 
with a view to preventing developments of the American dve 
industries. This is some indication of the efforts which 

man traders will make to retain and foster trade. 
The discussion of ‘‘terms of settlement’’ appears to 
be a long way off, but it may well happen that the very 
confident Teutonic commercial calculations with reference 
to the future will prove to be like some others that have 
gone wrong. It will be for the Allied Governments, and 
especially our own, to watch such matters most closely to 
event as far as practicable a revival of the old economic war. 
Ve believe that our Coalition Government is fully alive to 
the possibilities, and that it will have behind it in whatever 
action it may take to deal adequately with this important 
aspect of the present struggle, the great majority of British 
opinion. We are so deeply absorbed with the struggle for 
life just now that such matters have to wait, but the time 
will come when victory will force such questions most 
prominently under everybody’s attention. 

Early Zeal.—While we are far from wishing to damp the 
ardour of the youth of England, and while we have no desire 
here to enter into the National Service controversy, we can- 
not help feeling that the action of Palmer’s Shipbuilding and 
Iron Co. in taking proceedings against apprentices who 
have left their work without permission, and enlisted, will 
meet with approval in many quarters. We can quite 
imagine that the enticements of the recruiting officer are 
irresistible to the under-age youngster who is swept up in 
the waves of patriotism, but Palmer’s is essentially a war 
factory, and its employés are war-workers, and under some 
circumstances it may be heroic to remain at the tasks of 
ap entice monotony and resist the death or glory appeal. 
V we are petting back all the engineering labour that 
we can from the Front it is regrettable that we should lose 
even the partly-trained men and boys from the places that 
they rightly occupy in our works to-day. Palmer’s is a 
large company as well as a war concern, and it is able to 
take action where others by doing so would suffer. Legally, 
the apprentice cannot break his agreement and enlist unless 
the employer agrees, but deeds have been broken in in- 
numerable cases. We have in mind a business in a small 
country town, the principal of which was without three 
apprentices who had flouted their legal obligations and 
answered the country’s call to older men. He reviewed his 
position thus: I can’t stop them. How can I object? I 
shall be the most unpopular tradesman in the town if I do 
so. We may admire the zeal of our undeveloped lads, 
grumble at the condition of things that weans them away 
when eligible slackers hang back, and cheerfully go on 
bearing our share of the hardships involved, but it is as well 
that the sanctity of legal obligations should be brought home 
to the junior mind even in time of war. Certainly we must 
let war munitions apprentices know beyond all misunder- 
standing that the bench is as important as the trench in this 
war. 

Belgians as A.S.E. Men.—The Amalgamated Society of 
Engineers has had under consideration the admission of 
Belgian workmen into the union, and it has made the 
following recommendations to the branches: Belgian 
mechanics who can produce proof of membership in a Bel- 
gian trade union must join the class for which they are 
eligible according to our rules, but such candidates will be 
charged no entrance fee. Where they can prove to have 
belonged to a trade union in Belgium they are eligible for 
full membership up to the age of forty-five. Privileges will 
be granted to Belgians for the war period only, and on the 
understanding that they return to their own country after 
the war. If any of them should remain here for a longer 


period than one month after the declaration of peace they 
must be charged entrance fee according to the rule of their 
age on admittance to the society. Ihe recommendations 
are not applicable to candidates who were not financial mem- 
bers of a Belgian trade union prior to their starting work in 
Great Britain.—‘‘ Ironmonger.’’ 

Australia and Enemy Companies.—An Australian news- 
paper (“ Melbourne Age) just to hand states that on July 
12th, in the Central Summons Court,! Sydney, the Amalga- 
mated Wireless (Australasia) Ltd., Ernest Thomas Fish and 
Charles Bartholomew were charged with having traded with 
the enemy. It was alleged that on or about December 8th, 
1914, defendants had, by entering into a contract with 
Gesellschaft fur Drahthlose Telegraphie mit Beschrankter 
Haftung, of Berlin, traded with the enemy. Entering into 
an obligation was also alleged. Mr. Bavin, for the de- 
fence, applied for an adjournment, on the ground that Mr. 

Jenison, one of the directors of the company, was absent 
in Northern Queensland, and had not yet been served with 
the summons. The case was adjourned until July 28th. 

A proclamation, issued at Melbourne on July 9th, de- 
clared the Australian Metal Co. to be an enemy subject. 
On July 10th, 0 to an Australian paper, two direc- 
tors of the company (W. Friedrich Christian Schmidt, and 
Franz Wallach) were arrested and interned by officers of the 
Intelligence Corps. Both were naturalised and had lived 
in the Commonwealth for many years. 

Metropolitan Munitions Committee.—It will be of interest 
to the engineering world, and to manufacturers generally, 
to learn tnat the organisation of the Metropolitan Muni- 
tions Committee is now practically complete, and tnat most 
excellent work is being done. A central office has been 
established at Alexandra House, Kingsway, with Mr. Cecil 
Partridge as general manager, and Mr. Ireland as chief 
engineer, with a competent staff and commodious premises. 
The jurisdiction of the committee exténds over the whole 
of the Metropolitan Police area, which has been divided into 
ten districts, each under a district manager, associated with 


zan assistant and a munitions engineer; and the following 


gentlemen have been appointed as district managers:— 


Northern.—Mr. A. Hugh Seabrook (acting), 62, Finsbury 
Pavement, E.C. (temporary address). 

North-Western.— Mr. E. T. Ruthven Murray, 346, High 
Road, Kilburn, N. W. a 

Southern.—Mr. A. C. Cramb, Town Hall, Croydon. 

South-Eastern.—Mr. W. G. Head, Borough Hall, Royal 
Hill, Greenwich, S.E. 

South-Western.—Mr. C. O. Grimshaw, 6, Eccleston Place, 


Eastern.—Mr. C. Newton Russell, 215-217, Bishopsgate, 


East Central and part South-Eastern.—Mr. E. Harlow, 
64, Bankside, S.E 

Western.—Mr. R. S. Downe, Carnegie Library, Hammer- 
smith, W. 4 

Poplar and epa Mr, G. M. Gill, East London Col- 

lege, Mile End, E. (temporary address). 

Outer Eastern.—Mr. S. H. Wood, Gas Works, Beckton. 
Any information likely to be of use in connection with the 
production of munitions, and all inquiries, offers of pre- 
mises, of tools, plant or services, etc., should be directed to 
the General Manager, Metropolitan Munitions Committee, 
Alexandra House, Kingsway, or to one or other of the Dis- 
rict Managers, according to the district. | 


Copper Shortage in Germany.—Reuter’s agent at Zurich 
states that agents are conducting a diligent and systematic 
hunt for copper throughout Switzerland. They are mne- 
trating the mountains to the remotest valleys, and per- 
suading the peasants to part with this precious metal, 
Taking advantage of the ignorance of these country-peopie 
they tell housewives that their copper utensils are burned 
out, and offer to give them new pots and kettles in exchange, 
which, of course, prove to be of greatly inferior metal. The 
business is enormously profitable, since the agents pay only 
2d. to 4d. a lb. for copes which they sell to Germany for 
ten times as much. e Germans are constantly finding 
new ways of getting copper from the Swiss. There are no 
brass smelters in Switzerland, and taking the advantage of 
this the Germans insist upon receiving an equal amount of 
copper for every delivery of brass. And as brass weighs only 
about one-half or three-fifths as much as copper the Ger- 
mans obtain a large surplus.— Financial Times.“ 

War Substitutes in Germany.—A long discussion on sub- 
stitutes for raw materials which the war had made scarce 
or unavailable, was recently held by the Mannheim branch 
of the Verein Deutscher Ingenieure. Various materials 
were considered, and details were given of experiments now | 
being carried on at several electric power-stations on the 
best ways of burning coke mixed with coal or lignite in boiler 
furnaces. Rubber was also discussed. It was stated that 
the production of synthetic rubber seemed nine-tenths suc- 
cessful, but the final part of the problem had never been 
solved. Not only the Elberfeld Dve Works, whose investì- 

ations looked very promising a few vears ago, but also the 

adische Anilin und Soda Fabrik had experimented on a 
large scale; but the researches had not been pushed of late, 
because the prices of rubber had gone down (before the war), 
and because the artificial rubber proved disappointing in 
use.— Engineering. E o. 
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Australia Taking Stock of Metals.—According to an 
Australian newspaper, the Federal Government made an 
order recently that persons holding more than certain 
quantities of steel, including steel ingots, blooms, slabs, 
billets, bar, rod, angle, tee, scrap, and bar and tool steel; 
ig iron, scrap iron, wrought iron, bar and sheet; copper ore, 
blocks and ingots, plate and sheet zinc or spelter, including 
ore, sheet, bar, blocks, lead ore, sheet and pig lead, nickel, 
block tin, aluminium, ferro-manganese, ferro-silicon, or 
antimony, must supply the Commonwealth Statistician with 
particulars. 


Munition- Workers to Visit the Front.—The ‘‘ Sheffield 
Independent states that a party of munitions workers are 
to be sent to the front for the purpose of enabling them to 
judge first-hand of the necessity for increasing the amount 
and accelerating the production of munitions of war. The 
following trade unions have been asked to send representa- 
tive workmen:—Engineers, brass founders and copper smiths, 
plumbers, boilermakers, shipwrights, union of labour, black- 
smiths and ironworkers, sheet metal workers and braziers, 
electrical trade, patternmakers, ironfounders, tool makers, 
machine workers and engine makers. 


Lighting Precautions: Bridlington Engineer Fined.—At 
the Bridlington Police Court, on Saturday, Mr. Frederick 
Ffrench (acting borough electrical engineer), was summoned 
for failing to obscure the light from the roof of the engine- 
house at the Bridlington Electricity Works. Evidence was 

iven by two special constables, members of the Bridlington 

own Council, the East Riding County Council, and the 
local Magisterial Bench that the light coming from the 
works constituted a an to the building itself and to the 
community. A fine of was imposed. 


New Zealand and Enemy Goods.—Reuter’s correspondent 
at Wellington states that Sir Joseph Ward, Minister of 
Finance, in laying the new Budget before the House cf 
Representatives, said that in the Customs increases motor- 
cars, chassis and bodies would pay 10 per cent. ad valorem, 


with 50 per cent. additional on cars made in enemy coun- 


tries. In addition to the individual increases in the Customs, 
he proposed to put an additional increase of 50 per oent. on 
all importations from countries that are or may be enemies 
of the British Empire. 


Electric Fans for Military Hospitals.—An appeal for help 
in sending 150 electric fans to the military hospitals in Malta 
has been published in the daily papers by Miss Olga Nether- 
sole, of Heathland Lodge, East Heath, Hampstead, N. W. 


The Air Raid at Mialheim.—A squadron of Allied aircraft 
on the morning of August 27th bombarded the station and 
es installation at Mülheim, in the Grand Duchv 
of Baden. 


Machine Guns from Canadian Electrical Men.—The 
„Canadian Electrical News states that the chief 
officers of the Montreal, Light, Heat and Power Co. have 
made contributions of machine guns for the Canadian 
troops; Mr. J. S. Norris, the general manager, Mr. R. M. 
Wilson, chief electrical engineer, and the heads of the 
departments, have each contributed a gun. The employés 
of the Northern Electric Co., Ltd., have purchased two guns. 


The Government and War Badges.—The ‘‘ Times states 
that firms manufacturing war badges in Birmingham have 
received an intimation from the Minister of Munitions that 
all permissions given for the manufacture of private war 
work badges have been cancelled. The Government view 
with disfavour any private badges which suggest that the 
wearer is engaged in Government work. 


Fighting the Submarine.—Writing from Geneva, Signor 
Emile Guarini, an Italian electrical engineer, well-known for 
many developments with which his name is connected, 
especially in the field of wireless telegraphy, informs 
us that he has invented an electrical arrangement for 
dealing with submarines, which he has submitted to the 
naval authorities of each of the Allied nations. 


REVIEWS. 


Modern Boiler Practice and Smoke Abatement. By Jas. T. 
Hopason. London: The Railway Engineer. Price 3s. 6d. 


"ey. 


The author of this book has set himself a task which is 
capable of an endless variety of fulfilment. The method he 
has chosen is.that of.illustrating and describing a very large 
number of boilers, furnaces, and accessories. so that there 
might be cast up against him the crime of making a catalogue 
book. But this would be an unfair description. for this is 
no mere bald catalogue, but a good work, for the illustra- 
tions are really illustrative of appliances which do enter into 
boiler practice.very largely or are characteristic of the trend 
of practice, and such a book as this will appeal very much 
to the enyineer-in-charge or the young power-station man who 
wishes to get ideas of what ig being done. 


The author connects everything very well by his own 
criticisms and reasonings, and is a safe guide to follow, evi- 
dently having a good grasp of his subject and understanding 
the subject of combustion. With 20 chapters to compress into 
300 pages, the treatment of each item in each chapter must 
necessarily be very brief, and any fault that may be found 
is that the number of headings in each chapter is somewhat 
large. The wide range of subjects treated includes coal, 
draught, firing or stoking, conveyors, gas analysis, mountings, 
feed heating, steam, calorimeters, and so on through almost 
every detail of practice and apparatus. The author makes 
good comments, notably on feed heating with live steam, and 
superheat, but he omits to name the precaution of drilling a 
small hole near the top of the closed plate sliding damper so 
that gas cannot accumulate behind the closed damper with 
the danger of being exploded by sudden break up of the fire 
before the dampers are raised. The drilled hole allows gas 
to escape which might otherwjse accumulate at the flue crown. 

Incidentally, also, the too common error is made of using 
the plural form strata when referring to a single stratum. 
And, though probably of little importance, the diagram of the 
old wagon boiler is not correct. In the wagon boiler the 
top included a complete half-circle at least, which joined up 
directly with the hollow sides. Many of these boilers have 
been seen by us, and never one of the form shown by this 
book, with a flatly curved top joined by small radius curves 
to the hollow sides and with no steam room above the side 
flue level. This is of no moment, however, except that it 1s 
so long since the days of the wagon boiler and its pressure 
of + on the gauge—if there had been gauges in those days— 
that it might be well left out of a modern book and studied 
only as a matter of archeological interest in older books. 

Nor does the description of the calorimeter add value to 
the book. When a modern instrument is described whose 
object is to measure steam wetness, the student is, rightly, 
apt to think that such an imstrument is reliable. Without 
doubting the capacity of the calorimeter to measure the dry- 
ness of the steam passing through it, that steam cannot be 
known to represent the steam in the pipe whence the sample 
is taken. No means of taking a sample have yet been devised 
which are worth a moment's consideration. The only pos- 
sible reliable method, viz., to condense the whole output of 
the boiler, is too wasteful, too costly to undertake, and too 
cumbersome. There is one cure for wetness, and that is to 
superheat the steam beyond, say, 215 deg. F. at least, and use 
the only safe calorimeter—a thermometer—to record the dry- 
ness of the steam. Steam which is wet is not steam, but an 
unfinished product unfit for use in a heat engine. 

Very properly, a chapter on superheat follows that on 
the calorimeter, and here the author draws attention to 
the water-screen placed in advance of the directly-fired super: 
heater so as to conserve the superheater tubes by letting 
down the gas temperature. The water screen is the only 
sound method of doing this, and it is to be wished that the 
use of great volumes of cold air which are sent hot up the 
chimney will be abandoned. This book should be in the 
hands of all engineers in charge of boiler plant. 


Principles and Practice of Electrical Engineering. By ALEX- 
i 2 ARAT, B.Sc. ndon : Hill Publishing Co. Price. 
128. 6d. net. 


This book is based on the lecture and laboratory course 
bee to the senior civil, mechanical, and mining students at 

[cGill University, Montreal, Canada. It is suited to the 
requirements of men who desire to obtain a- broad idea of 
the principles and 5 of electrical engineering, but who 
have only a limited amount of time to spend on the subject. 
This statement must not, however, be taken to suggest that 
the book is in any way a superficial study of electrical engi- 
neering. On the contrary, the fundamental principles are 
thoroughly emphasised and the subject is developed by 
elaborating these e along essentially practical lines. 

The first two chapters are given to the fundamental prin- 
ciples of electricity and magnetism, chapters X to XXI to 
the construction, operation and control of D.C. machinery. 
and chapters XXVII to XXXIX to alternating currents. There 
are also chapters on electrolysis, storage batteries, traction, 
lighting and transmission. ‘The first two chapters on mag- 
netism and electromagnetism are models of brevity and clear- 
ness, and, in fact, the whole of the introductory pertion of 
the book is consistently good. The insertion of completely 
worked examples in the text is an excellent feature. 

Considerable attention is given to practical details of con- 
struction even in the simpler instruments, such as rheostats 
and resisters, and in Chapter VI descriptions and illustrations 
are given of all the practical types of adjustable and standard 
resistances. An equally thorough treatment is given to sole- 
noids and electromagnets of all kinds. 

Two chapters are devoted to the construction of the D.c. 
generator. The treatment is brief, and. although it cannot 
be called scanty, vet, perhaps, the importance of the subject 
would have warranted some amplifications in certain places. 
The three equally brief chapters on commutation, armature 
reaction, and D.c. characteristics are, however, all that could 
ha desired. The sections dealing with D.C. motors are also 
very satisfactory, especially the portion on adjustable speed 
operation, The practical uses ta which the various types of 
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motors may be put are carefully oonsidered, and the discus- 
sion is illustrated by worked examples from practical data. 

The principles of ‘alternating currents and their application 
to inductive and capacity circuits are dealt with very 
thoroughly in four well illustrated chapters. These are fol- 
lowed by chapters on alternators, synchronous and induction 
motors and transformers. The illustrations throughout the 
A.C. portion of the book are excellent, and colours are used 
to distinguish between the various phases, both in the diagrams 
of machines and in the vector diagrams. Completely worked 
out examples also add considerably to the value of these 
chapters. 

In the short treatment of electric traction and transmission 
and distribution given in chapters XL and XLI, the method 
adopted is almost entirely that of taking typical cases and 
working out the details from actual practical data. And from 
all points of view this method is astonishingly successful, for 
all ds of practical poe can be worked: on the models 
given. It is certainly far more satisfactory than the method of 
juggling with mathematical symbols and obtaining the hideous 
and often meaningless formule which characterise some of the 
older text-books of this type, especially in view of the prac- 
tical type of student for which the book is primarily intended. 

The chapters on batteries and electric lighting are extra- 
ordinarily complete considering their brevity, and, in fact. 
the whole work bears the hall-mark of sound experience and 
accurate, complete knowledge of the science. The last 
chapter of the book consists of an appendix of twenty labora- 
tory experiments illustrative of the principles treated in the 
previous chapters. Pertinent questions follow each experi- 
me 


nt. 

It would be difficult to suggest any improvement in Pro- 
fessor Gray's book except, perhaps, the amplification of the 
chapters on D.c. machines and the addition of a collection of 
exercises based on the examples worked out in the text. It 
is certainly one of the best books on electrical engineering 
that any kind of engineering student could wish to study 
from.—P. H. S. K. 


Hand Lettering for Engineers, Architects, Survcyors and 
Students. By W. J. LHA. London: Chapman and 
Hall. Price 7s. 6d. net. | 


This treatise is unique, and the more one studies its pages 
the less is one able to understand how eo splendidly produced 
a work, involving such labour in its preparation, can possibly 
b> sold at the very reasonable price placed upon it. However, 
the feat has been accomplished, and there is now within the 
reach of all a work which covers completely all but freak 
lettering ‘methods, and should do a great deal to encourage 
neatness and proficiency in what is still a very important 
branch of the draughtman’s art. As a matter of fact, hand 
lettering is required in drawing and designing offices of all 
kinds to a far greater extent than is generally appreciated, and 
that it should done as well and as quickly as possible goes 
without saying. To cite only two respects in which hand 
lettering does what mechanical lettering cannot do, the former 
can be adapted in infinite variety to the exigencies of space 
and style and in those schedules which are more and more 
commonly employed on machine drawings, hand lettering is 
alone applicable 

The plates here presented include alphabets suitable for 
mechanical, electrical, constructional and civil engineers, 
architects. and architect decorators. They should be useful. 
as well, to map draughtsmen. Patent Office draughtsmen, and 
authors making their own drawings. Students and men in 
practice will alike find the work valuable, and any doubts they 
may experience as to the justification for so extensive a treat- 
ment of the subject will quickly and progressively vanish as 
they appreciate the gain in efficiency as well as appearance 
resulting from systematic practice along the lines advocated 
by the author. After the necessary proficiency has been 
attained, the book still remains valuable as a work of refer- 
ence. Capital and small letters for each alphabet, figures and 
fractions, all in various sizes, form the subject of each group 
of plates. _The characters are arranged first in order of diffi- 
culty, then in alphabetical order, and, finally, in words and 
actual phrases and titles, the better to illustrate the principles 
of spacing and balance. Working instructions and warnings 
are given for each plate, together with practical notes con- 
cerning the applicability of each fount. 

Short sections are devoted to line shading of drawings and 
dimensioning methods. The preparation of scales is dealt 
with usefully, and instructions are included for the prepara- 
tion of Patent Office drawings. The notes on zincography 
deserve special mention, and should save those who prepare 
line drawings for reproduction clear from many pitfalls. An- 
other valuable feature is the section on photo-printing pro- 
cesses as used in drawing offices. In conclusion, folding plates 
are included to illustrate the application of various methods 
and alphabets in first-class modern drawings of a variety of 
types. The whole treatise is entirely above criticism. and 
should render sterling service in rescuing an important and 
thoroughly justified handicraft from the semi-mechanical mis- 
treatment to which it: is so often subjected and in securing 
authoritative form to lettering which, as the evolution of 
generations, is not likely to be improved by the sporadic inven- 
tions of a rampant imagination, 


THE RUSSIAN ELECTROCHEMICAL 
INDUSTRY. 


THE serious shortage experienced in the supply of various 
electrochemical products in Russia since the outbreak of 
war has attracted much attention to the position and pros- 
pects of electrochemical industries in that country. Hitherto 
no aluminium has been made in Russia, though the demand 


(particularly during the last year) has been considerable for 


aviation purposes, utensils of all kinds, and as a substitute 
for copper in electrical applications. Magnesium and sodium 
have not been produced commercially in Russia, and large 
sums have been paid annually to Germany and America for 
carborundum. (ther materials exclusively imported include 
calcium cyanamide, hydrogen-per-oxide, and “ Berthollet 
salts,” or fulminating silver. Practically nothing has yet 
been done there in respect of theelectrical manufacture of steel, 
nor have the electro-thermal processes associated with zinc, 
phosphorous and carbon bisulphide been investigated, and, 
as a natural consequence, there is no native industry for the 
manufacture of accessory material such as carbon electrodes. 
There are believed to have been only two calcium carbide 
furnaces in Russia on the outbreak of war, whilst for the 
manufacture of ferro-silicium, ferro-chrome, and other special 
alloys, there was one small works in the Urals, and for the 
manufacture of falminate there were reopened one works 
in the Government of Petrikau and one in Imatrafall (Fin- 
land). On the other hand, the electric refining of copper, 
the manufacture of accumulators, and the production of lye 
and chlorine were flourishing branches of electrochemical 
and electrometallargical manufacture. 

According to the latest available official statistics, con- 
sumption and imports of various materials during 1912 were 
as follows :— 


Consumption. Imports. 
Tons. 4 Tons. £ 
Electrolytic copper ... ` . . 21,000 1,930.000 9,400 595,000 
Lye and etching salts... ess 88.500 1,010,000 355 5,700 
Aocumulstors ... oes . 3,390 180000 27 5,400 
‘Alaminium.... i . 1,290 170,000 1,290 170,000 
Berthollet salts and sodium 
chlorate ae eee .. 2800 114000 2 800 114,600 
Abrasives ove ‘ine ee 1,110 67000 1.110 67,000 
Electro-steel_ ... ine . 4030 66,100 1,940 32.900 
Calcium- carbide eee eos 1,450 42500 129 6,250 
Norw. saltpeter and cal . 
oyanamide ... Wan ; 2,200 10,700 2,200 10,700 


The conditions nevessary for the healthy development of 
electrochemical industry in Russia are :—Cheap power, 
sufficient raw materials, free capital and trained employ és. 
As to the sufficiency of raw materials available there is not 
the least question, the materials chiefly required being coal, 
clay, sand, lime, common salt, and hydrogen. besides the 
various metals concerned, which are available in plenty. 
The capital expenditure involved is not heavy, except in 
the case of aluminium and nitric acid plant, and, in any 
event, the necessary funds should be forthcoming quite 
readily from native sources after the war, when the rami- 
fications of German intrigue in Russian finance and industry 
have been thoroughly eradicated. Nor is there any doubt 
that skilled employés can be obtained in sufficient numbers 
and with suitable qualifications or aptitude for learning. 
The crux of the whole problem lies in the availability or 
otherwise of electrical energy at a sufficiently low price. 

The average market prices of various materials in Russia 
in 1913, and the maximom price of electrical energy at 
which it is estimated profitable electrochemical manufacture 
could be conducted, are as below :— 


Market price Max. competitive price 
per ton. for electricity. 
E 8 

Refined copper “ee eve 92 0 1°28d. per Kw.-br. . 
Calcium carbide 828 26 6 1 I7d. 51 
Berthollet salts... ... sive 59 4 0 720. ee 
Sodium chlorate... ove 71 0 0°64d. si 
Caustic soda... pas ves 16 8 0°41, 5 
Ferrosilioon (50 per cent.)... 41 2 O 7d. „ 
Aluminium oss ae 85 10 old. ‘3 

- Calcium nitrate ... ss 11 16 ò'O6d. 3 


Current for lighting purposes is commonly sold at from 
5d. to 10d. a unit in Russia, that for power purposes selling 
at from Id. to 24d. per unit, but for extensive electro- 
chemical developments, current at O 03d. to 0°125d. per unit 
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is desirable. Russia is at present so deficient in large hydro- 
electric works that it can hardly be practicable in the near 
future to establish such electrochemical industries as the 


fixation of atmospheric nitrogen or the manufacture of 


aluminium in that country. The limitation is, however, 
only temporary. It is considered that the institution of a 
high import tariff would encourage the development of the 
industries concerned, but such could, or, at any rate, should, 
only be a temporary expedient, as it would necessarily 
involve an inflated market price for the protected products. 

Healthy development in this, as in so many other Russian 
fields, depends on the erection of really large power develop- 
ment schemes, and from the market opened out, directly and 
indirectly, by the latter, British manufacturers may reason- 
ably hope to derive considerable benefit. Large stations 
must sooner or later be erected in the hard coal districts 
(e. 9., the Donetz area), and in or near the peat fields, from 
which ammonia and other valuable by-products could be 
derived, thus simplifying considerably the economic problem. 
At least 100,000,000 Kw. could be derived from water-power 
in Finland and in the Urals and Caucasian districts, and it 
is estimated that 300,000 Kw. of hydro-electric power 
could be developed in the Petrograd district alone and sold 
for electrochemical purposes at 0 03d. per Kw.-hour. The 
fatal policy of taxing electrical energy must natarally be 
completely abandoned before any industry can hope to 
succeed which uses electrical energy in bulk. 

The availability of hydro-electric power in Russia, and 
the possibility of utilising it profitably, are beyond question, 
and whilst the chief ultimate benefit will be to Rassia 
herself, it should not be overlooked that there will be an 
enormous demand for imported material and plant in the 

ears following the war, and conditions will be more 
avourable than ever before for attaching a large share of 
this business to British interests. 


BUSINESS NOTES. 


Catalogues and Lists.—Merssrs. PERKIN & Co., LTD., 
Junction Works, Lsede.— Illustrated and priced descriptive lists 
relating to high-speed hack saws, bench millers, cutter grinders 
and shapers. . 

Messes. ELECTRO GALVANIZERS, LTD., 16, Green Street, 
Trafalgar Square, London.—24-page pamphlet containing notes 
on electro-deposition and illustrations of nails, screws, bolts, 
chains, metal lift cages, steel casements, railway ironwork, electric 
fittings, and other articles dealt with by their patent processes. 

Messrs. L. E. WILSON & Co., 10, Corporation Street, Man- 
chester.—8-page pamphlet giving a list of electric light and power 
installations carried out by them for cotton mills, engineering 
works, warehouses, public buildings, &c.; also a few half-tone 
piotures showing some of the electric power applications in such 
places. ; . 

Messrs. CARRON Co, Carron, Falkirk.—20-psge pamphlet con- 
taining excellent illustrations, brief particulars, and prices of 
Carron electric heating appliances, including luminous and other 
radiators, bathroom stove, electrio fires, and dog grate fires. 

MeEsses. HEMMING CONDUIT GRIP, LTD.. Hatherton Works, 
Walsall.—Four-page illustrated circular giving particulars and 
prices of the Hemming ” grip electrical conduit fittings, 

Messrs, MATTHEWS & YATES, LTD., Cyclone Works, Swinton, 
Manchester.—Eight-page illustrated pamphlet containing par- 
ticulars of their Cyclone” electric fans and exhausters, aud oxy- 
acetylene welding and metal-cutting plant. 

BRITISH TRHOMSCON- HOUSTON CO., LTD., 77, Upper Thames 
Street, London, E.C.—Four. page illustrated prioe list of Mazda” 
drawn-wire electric lamps relating to the following voltages and 
sizes 20-89 volta, 6-60 watts; 100-155 volts, 10-150 watts; 
200-260 volta, 15-150 watts; H.C.P.—100-260 volts, 100-400 watts. 
Prices are also given of candle, Mazdalite, sign, tubular, steamship, 
and traction lamps. All of these lamps are manufactured at 
Rugby. 


For Sale.—Farnworth U.D.C. invites tenders for the 
purchase of one 150-Kw. high-speed, direct-coupled, steam-driven 
dynamo. Particulara are given in our advertieement pages. 


Australia.—The Commonwealth Defence Department 
having taken over the engineering works on Cockatoo Island, 
belonging to the N.S.W. Government, arrangements are in hand 
for converting it into a dockyard. The work to be carried out 
includes the installation of a large electric generating plant, 
tenders for the supply of which are at present being invited. The 
plant to be installed comprises three 1, 000. Kw. geared turbo- 
generators and one of 225- KW. capacity, four 750-Kw. turbo- 
generatore, three 500-Kw. generators. two 1,200-ampere rotary 
balancers (250-125 volts), and two of 600-ampere capacity, five 
600-Kw. Diesel engines, and one of 226-K w. capacity. 


Dissolutions and Liquidations, — CONSOLIDATED 
DIESEL ENGINE MANUFACTURERS, LTp.—Mr. W. B. Peat, the 
liquidator, in the summary of his accounts in this matter, gives 
the following particulars :—Receipts: Balance, £8,155; book 
debts, £1,140; surplus from securities, £110,331; receiots per 
trading account, £1,629; other receipta, £44, making £121,299 ; 
less payments to execution and other secured oreditors, £29,720 ; 
payments to creditors sanctioned by Court, £816; payments per 
trading account, £926 = £31,461, making £89,838, . The payments 
were :—Salaries, wages, cost of completing contracts, Board of 
Trade and Court fees, law and other costs, £1,559, leaving a balance 
of £88 279. 

G. STRAUS & Co., Lrp.—This company is winding up voluntarily, 
with Mr. W. J. Colquhoun, of 211, Upper Thames Street, E.C , as 
liquidator. A meeting of creditors ia called for September 6th. 

WILLIS & HALLOWELL, engineers’ agente, electrical engineers 
and merchants, 211, Corn Exchange Buildings, Manchpater.— 
Messrs. R. H. Willis and W. Hallowell have dissolved partnership. 

VENNEB’'S ELECTRICAL COOKING AND HEATING APPLIANCES, LTD. 
—The adjourned meeting of creditors will be held at 65, London 
Wall, E.O., on Thursday, September 9th, at 12.30 o’olock. 


Bankruptcy Proceedings.— ARTHUR FARA DAT Haw- 
DON, electrical engineer, Letholm, Elmfield Gardens, Gosforth, 
Northumberland. The following are creditors herein :— 


Batty, G. L., Newoastle-on- Tyne ag “de . 224 
te Bankera,” ‘a “ú ms a oa oe 199 
Parker, Miss M. M. W. os en ee es 102 


The Chinese Market: Long Credit.—In the course 
of an article on British Manufacturers and the Machinery Trade 
of China, Eastern Engineering writes as follows :—'* There is an 
unlimited outlet for machinery in Ohins, but the drawback is that 
the Ohinese usually have no money to pay the purchase price, and 
ask for payment facilities. The reason why German firms ocoupy 


such a dominating position in the machinery market of this 


country ia due to the fact that they have always met the buyerr, 
taking part-payment upon delivery and the balance extended over 
a few years. For instance, there are two electrical installations 
for, together, about 30,000 lamps in a certain district in Ch ins, 
supplied by the Allgemeine Elektrizitäts Gesellschaft, of Berlin. 
_The Chinese company only paid about 15 per cent. of the value of 
the plant at the time when it was delivered, the balance beiog 
made up in instalments divided over six years. In other words, 
the Chinese usually wish to pay for the plant % of the profits 
which they can make with the installation, and it is very teldom 
that they can accept the terms given by nearly all the British 
machinery manufacturers, viz, one-third upon signing the 
contract, one-third upon shipment, and one-third upon delivery. 
If British manufacturers wieh to get the bulk of this trade in 
China, or at least a fair share of it, they will have to give fanilitie: 
for payment. The fact that German competition is tied up now 
does not alter the situation much as regards terms, vecause ioe 
Chinese cannot buy the machinery if they have to pay ii full for 
it ; they haveno money, and unless they are assisted by sellers the 
business is simply impossible. To mention a few of the leading 
engineering schemes worked in China by German firms on the 
basis of extended paymente, the following Chinese companies in 
the Yangteze Valley alone will show how German manufacture:s 


got a strong hold of the trade :— 


Hunan Electric Light Co. at Changsha.— Jontract abou’ 
£16 000, peyment in six years. 

Chungking Electric. Light Co. Contract about £8,000, pay- 
ment in four years. 

Shasi Electric Light Co.—Contract about £4,000, payn ent in 
five years, 

Siangtan Electric Light Co.—Contract about £12,000, pey- 
ment in six years. 

Changsha Cotton Mill.— Contract about £110,000, payment in 
five years. 

Hunan Telephone Co. Contract about £90,000, payment in 
three years. 

“To the foregoing might be added hundreds of smaller concerns 
for pumping, mining, printing, flour mill, rioe mill machinery, &c. 
The purchase price is even of less importance than the question of 
terme, and British machinery can be better and cheaper than any- 
thing else in the world, but it is the ferme which the Chinese 
require,” 


Annual Outing.—The electrical and works staff of the 
ALPHA MANUFACTURING Co, Balham, held their annual outing 
at Southend on Saturday, the 21st ult. The staff, numbering 
about 40, were accompanied by Mr. G. F. Beare and Mr. Harrir. 
Mr. Hill, on behalf of the works staff, propozed the health of Mr. 
and Mrs. Beare, who were married a few weeks ago, and Mr. 
Beare, in returning thanks, referred to the fact that the number 
of employé; had doubled itself since last year's outing. Later Mr. 
Harris, iu reply to a toast, stated that the firm were engaged on 
several important electrical contracts. 


Trade Announcements.— Messrs. CALLAS, SONS AND 
May, LTD., electrical engineers, have opened new premises at 
65, 67 and 69, Oxford Street, Reading. 

Mr. H. A. LEE, late of the Westoliff Electrical Co., of West 
Road, Westcliff, Southend-on-Sea, has gone into business at 
Northview Drive, Westcliff. 

The Garpy Co. (France and Switzerland), makers of all kinds of 
electrical fittings and insulators, have appointed as their sole repre- 
sentative for this country and the Colonies, Mr. O. CAM PART, 49, 
Newgate Street, London, E.O. Telephone: No. 8,497 Central; 
Telegrams: ‘'Cecampart, London.“ 
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Book Notices. —“ Journal of the Tramways and Light 
Reilways Association.” Special Congress Number. August. 1s. 
The an and other proceedings at the Congress are 
reported. 

“ Proceedings of the Physical Society of London.” Vol. XXVII. 
Part 5. August 15th, 1915. London: Zhe Electrician Printing 
and Pablishing Co., Ltd. Price 4s. net. 

“Science Abstracts,” A and B. Vol. XVIII, part 8. August 30th, 
1915. London: E. & F. N. Spon, Ltd. Price 1s, 6d. each. | 

“Constructional Data of Small Telescope Objectives calculated 
at the National Physical Laboratory, Teddington.“ London: 
Harrison & Sons. Price 2s. 6d. This has been prepared by desire 
of the Director-General of Munitions Supply, and is intended for 
the assistance of opticians who may be engaged in the manufacture 
of optical instruments. The crown and flint glasses for which the 
calculations have been carried out are those contained in a recent 
list of optical glasses issued by Messrs. Chance Bros. The Labora- 
tory authorities retain the copyright of these tables. 

“ Transactions of the North-East Coast Institution of Engineers 
and Shipbuilders." Vol. XXI. Part 5. Newoastle-on-Tyne: 
The Institution. Price be. 

Messers. Alfred Herbert's Monthly Review of Machine Shop 
Practice for August contains among other things an account of 
the King's visit to the firm's works in July. 


= 


LIGHTING and POWER NOTES. 


Armagh.—Proposep E.L.—The Council is to consider 
a report on an electric lighting scheme for the town, and the town 
clerk has been instructed to obtain information from Dandalk and 
Lurgan, where electric lighting had been introduced, for the pur- 
pose of the promotion of the schema. 


Batley. Year's Worxinc.—According to the abstract 
of accounts for the year ended March 31st last, the Corporation 
electricity works commenced the year with a credit balance of 
£138, and a net. profit of £634 on the year's working has been 
made, making a total of £772; of which £714 has been allocated 
to the liquidation of a debt in respect of a new switchboard. For 
the past 10 years the figures of profit and loss have been as 
follow :—1905-6, loss, £61 ; 1996-7, profit, £494; 1907-8, profit, 
4121; 1908.9, lors, £807; 1909-10, profit, £170; 1910-11, loes, 
£127 ; 1911-12, loss, £37 ; 1912-13, profit, £1 ; 1913-14, loss, £116 ; 
1914-15, profit, £634. The capital expenditure on the andertaking 
to date amounts to £55,721. 


Belfast.—Power StaTion Fire.—lIn our last issue we 
referred to the fire which occurred at the Corporation electricity 
works; we now learn from Mr. Bloxam, the city electrical engineer, 
that this fire occurred early on the Sunday morning, involving 
the part of the building immediately over the bunkers, This 
portion of the building was designed to avoid coal dust causing a 
nuisance in the adjoining street. and was in consequence poorly 
ventilated, but was constructed largely of wood. Heating in one 
of the bunkers liberated sufficient gas to fill this stracture ; the 
gas became ignited, and fired all the woodwork simultaneously. 
The damage is chiefly confined to this structure and the coal 
conveyor, which is partly destroyed; there was no interruption to 
the electricity supply whatever, the fire brigade effecting a splendid 
save of the adjoining buildings, The whole damage is covered 
by insurance, and the work of restoration will easily be completed 
before the winter’s load. 0 


Bispham.—An agreement has been entered into for a 
supply of electricity to be given to the premises of the Cleveleys 
Hydro., Ltd. 


Blackburn.—PRTICOR INOEASE.— The Electricity Com- 
mittee is to consider, in view of the increased coat of fuel, whether 
the charges for current should be inoreased. 


Blackpool.—The effect of the lighting restrictions at 
Blackpool in the season may be judged to some extent by com- 
parative figures for July this year and July of 1914. The falling - 
of in July this year is no less than 146,471 unite, the largest 

being 64,786 units for private lighting, aud 77,090 units 
for tramway purposes, Over a period of four months, the 
decrease in the units consumed amounts to 231,100 units 
127,720 units being due to the decreased demand of the tramways 
department. During the four months 100 new consumers have 
been secured, as against 187 in the corresponding period of last 
year. 

Bolton.—The Electricity Committee has made a grant 
of £10 to the Engineering Standards Committee towards the fund 
necessary to carry on the work of electrical standardisation. 


Brymbo, — E. L. Proposats.— The Brymbo Steel 
Works, in reply to a communication from the P. C., has intimated 
that it has no objection to the Wrexham T. O. extending its area for 
the supply of current to the parish, as it does not intend supply - 
ing electricity for private purposes. The Council has decided to 
offer no objection to the application of the Wrexham T. C. for a 
prov. order. 


Canada.—Lireor Hatr-Watt LAuS.— The Hamilton 


Hydro-eleotric Department makes careful records of the life of 
different lamps, and so is acoumulating valuable information 


regarding the relative merits of the various types. During 
1914 the city installed approximately 1,000 500-watt nitrogen 
lamps. and a report of May 22nd, this year, states that 977 lamps 
had given a total of 1,456,848 hours of light. This ie an average 
of 1,491 hours per lamp, including all trovbles, Even at that, a 
very large percentage of the original lamps were still in operation. 

The contract for the construction of La Loutre Dam, on the 
St. Maurice River, 52 miles from the mouth of the Manouan 
River, P.Q. has been let to the St. Maurice Construction Co. 
The price is $1,425,000. The dam will be of great benefit 
to the hydro power companies and plants on the St. Maurice 
River, and the Quebec Government, which has undertaken the 
enterprise, ia assured of sufficient annual income, from the 
companies having plants, to more than pay for the maintenance 
charges and interest on the capital cost. The storage proposed 
will increase the power at Shawinigan over the low water year 
of 1996 by 32,000 H.P., and will double the low water possibilities 
of the St. Maurice River at that point.— Canadian Electrical News. 

A hydro-electric echeme which is talked of involves an expendi- 
tare of about $100,000,000 in damming the lower Niagara River, 
and developing 2,000,000 H. P. of electrical energy for use on both 
sides of the boundary. This would be accomplished by con- 
structing a 90-ft. dam, just above Queenston and backing the 
water up practically to the foot of the Falls. 

The proposal was presented last week to the Joint Legislative 
Commission of New York State by Mr. P. A. Porter, who nearly 
30 years ago introduced the original Power Development Bill. 

There is no relation, it is stated, between this scheme and that 
5 the Hydro- Eleotrio Power Commission of Ontario. Canadian 

ngineer, 


Cardiff.—Price INOREASE.— Owing to the advance in 
the price of fuel, &c., the T.C. has decided to notify all consumers 
other than those under special contract, that the charges for elec- 
tricity will be increased as from October next. 


Continental Notes.— SpaIN.— The Gaceta de Madrid 
states that Don José Echevarria Lavin and others have been autho- 
rieef to utilise the waters of the Rio Cares, in the district of Posada 
de Valdéon, Province of Leon, at the rate of 3,400 litres per second, 
for the production of electric power for lighting and other indus- 
trial uses. 

The Gaceta may be consulted at the Commercial Intelligence 
Branch, B. of T. 

An electrio lighting station has been installed at Tetuan, Morooco. 
The plant consists of an 80-H.P. generating set, driven by steam 
power, oreosote being used for fuel. 


Coventry.—Loan APPLICATION.—The E. L. Committee 
of the T. C. has applied for a loan of £80 088 for the provision of 
new plant and for building extensions at the E.L. works. The 
extension is required for Government purposes. 


Fermoy.— E. L. Scueme.—The U. D. C. had under con- 
sideration an application from the firm of electrical engineers, 
which is carrying out the scheme of electric lighting for the town, 
for permission to provide overhead instead of underground cables, 
as originally intended. The Council decided that the original 
scheme should be carried out. 


Glasgow. — RESTRICTED LIdHTINGd.— According to the 
Scotsman, the lighting of the streets is to be reduced by one balf 
after miinight in order to reduce the expenses, and to make the 
city less conspicuous from above. When the new system is adopted 
the electric lights on one side of each street are to be extinguished 
at midnight. 


Haslingden.— The T. C. has referred to the Electricity 
Committee a communication from the Helmshore Co-operative 
Society, asking whether there was any probability of the Cor- 
prration’s extending the electrio cable, to give a supply to 
Helmshore in the fature. 


Market Drayton.—The E. L. and Power Co., Ltd., has 
applied to the B. of T. for permission to erect 240-volt overhead 
lines in several streets in the town, The company was recently 
given the public lighting contract for the town. 


Manchester. — Load Sanction.—The Sanitary Com- 
mittee has received sanction to borrow & 681 for works in connec- 
tion with the electric lighting installation at Baguley Sanatorium. 

The City Council has rejected the resolution by Councillor Clyne, 
that an indepen lent expert be appointed to inquire into the whole 
policy of the Electricity Department ; only two votes were recorded 
for the resolution. 


Portrush.—The B. of T. has extended the time for th 
laying of the mains in certain streets under the Portrush Electric 
Lighting Order, 1913, for one year from August 15th, 1915.— 
Belfast News Letter. 


St. Helens.—L.G.B. Inquiry.—An inquiry was held 
on the 26th ult. into the application of the Corporation for per- 
mission to borrow 2 15,000 for electricity works extensions and 
additions to plant. The proposed work comprises the enlargement 
of the engine house, £850; the installation of a 3,000-K w. turbo- 
alternator and condenser, £9,985 ; switchgear, £515 ; water cool- 
ing tower, pipe works, &c., £1,250; water-tube boiler and mecha- 
nical stokers, £1,750; and £650 is set apart for contingencies. 
It was stated that the application for borrowing powers had 
been hastened by the increasing demand for electrical energy 
by firms employed on Government work, 
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Salford.—The Electricity Committee has decided that 
all power supplied to motors employed in driving electric gene- 
rators producing energy for lighting purposes shall be charged at 
lighting rates, except in the case of motor generators used for 
cinematographs, when the charge will bea flat rate of 23d. per 


South Shields.—Yerar’s Workinc.—The annual 
report on the working of the Corporation electricity undertaking 
for the past year shows that the revenue was £34,482, as compared 
with £33,775 in the previous year, an increase of 2 per cent. ; the 
expenditure amounted to £17,584, an inorease of £712 due chiefly 
to heavier rents, rates, and taxes. The gross profit was £16,948, 
as compared with £16,953, and after providing for interest and 
sinking fund charges, &c., there was a net surplus of £3,315, as 
compared with £3,484 in the previous year. Of this, £1,600 has 
been contributed to the rates, and the balance placed to the reserve 
fund, which stands at £16,885. The net amount provided for the 
extinction of debt since the inception of the undertaking 
has been £88,568, equal to 41 per cent. of the total capital 
expenditure. The engineer, Mr. H. S. Ellis, reports that satis- 

ry progress has been made in connection with the electrical 
clauses of the Corporation Bill, and it is hoped to be in a position 
shortly to hire out electrical apparatus, such as motors, heaters 
and cookers, at a nominal annual charge. 


U.S. A.—FLOODED POWER PLant.—On August 8rd 
last, the French Street station of the Erie Electric Co., in Erie, 
Pa, was wrecked by a flood, which at its height left 20 ft. of 
water in the buildings, covering the engine foundations with over 
2 ft. of mud and choking the machines with sand, xo. The gene- 
rators were completely submerged, and it was several days before 
the machines were finally dried out and ready for service again. 
The company received immediate assistance from the staffs of 
neighbouring E. L. Cos., while the Westinghouse and General Elec- 
tric Co.'s dispatched experts and repair equipments, and apparently 
the plant resumed operation in about 10 days’ time. The station 


175 Eee given uninterrupted service for 27 years.— Elec. 
orld, 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.— VEAR'S WorkiIne.— With further reference 
to the year's working of the Corporation tramway department, of 
which some particulars were given on page 142, the total revenue, 
£88,002, was the highest so far obtained, being an inoreaseof £3,735 
on the previous year, despite adverse conditions. Of the net profit, 
£7,590 has been carried to the reserve accoant, which now amounts 
to £36,805; the depreciation fund stands at £152,997. The 
average total revenue per car-mile was 11°06d., and average work- 
ing expenses per car-mile 6°48d. The unite used for traction 
purposes were 2,317,204, at an average cost of 845d. per unit. 
During the year £10,250 was expended out of capital, making a 
total capital expenditure to date of £366,332. 


Belfast.—At a special meeting of the Tramways and 
Blectrical Committee, the Sub-Committee appointed to consider 
the reduction of the expenses of the tramway system, 
sabmitted certain recommendations to achieve the desired effect, 
the estimated saving being £4,300, or within £700 of tne 
estimated defisit, in conjunction with the raising of the fares on 
the Glengormely line. 


Blackburn.—A Sub Committee has been appointed to 
revise the tram way fares, with a view to obtaining a larger revenue 
by a re-arrangement of stages, and, it is stated, increases on certain 
sections. An alternative policy is favoured by a section of the 
Council of a system of penny fares for any distance within the 
boundaries. s 


Black pool.— Figures presented by the manager to the 
Tramways Committee show that at the end of July the total 
decrease of tramway revenue was £38,700. By August 19th this 
figure had been reduced to £5,660. The season figures are much 
better than anticipated, though it is not likely the whole of the 
present £5,660 decrease will be made up. 


Continental.— PORTUGAL. — The Diario do Governo 
(Lisbon) publishes a notice that a concession has been granted to the 
“Companhia Carrisde Ferro do Porto,” for the construction and work- 
ing, for a period of 75 years, of an electric railway from Botica da 
Mais to the station of Ermezinde. Particulars can be seen at the 
Board of Trade Commercial Intelligence Department. 

GRRMANT.— The Berlin Tramway Co. has greatly increased the 

number of its female employés owing to the constant drain on the 
male servants by the military authorities. The number of female 
conductors at the end of June, 2,000, has now been increased to 
2,700, and it is now stated that should the drafte for military pur- 
poses continue the entire staff of conductors, numbering 4,900, will 
be compored of women in the early autumn. Hitherto no attempt 
has been made to use women as drivers, but it is understood that 
the military authorities have informed the company that the male 
drivers will all be wanted in a short time, and that it will be 
necessary to begin with the training of women. Some 250 
ntelligent women have been already selected by the company for 
nstruction.— Daily Chronicle, 


Dundee.—Tramway FAaRES.— The Special Committee 
of the T.C. has had under consideration the question of taking 
over a small section of tramway hitherto owned by the Dundee 
and Broughty Ferry Tramway Co. and aleo the question of faree. 
The Corporation tramway manager reported that the fares had 
been so increased by the company on the part of the line it still 
possessed that the public would not benefit, although it was for 
that object that the Corporation took over the section of the line. 
He suggested that the Corporation could not afford to pay- 20,000 
for thie part of the line, its improvement and working, unless the 
fares were modified. The Committee decided to recommend the 
T.C. to terminate the agreement with the company, unless the 
fares were modified. i 


Huddersfield. —The Brighouse Corporation has signified 
ita acceptance of the proposal put forward by the Huddersfield T.C. 
for the postponement of the scheme for the construction of a new 
line through Rastrick, so linking up Brighouee with Bradford. 
The scheme is to be delayed until the Parliamentary Session of 
1917. 


Liverpool.—Trarric Statistics.—The traffic return 
of the Corporation tramways for the period from January Ist to 
August 21Ist, shows receipts amounting to £442,221, as against 
£443,061 last year, being a decrease of £840. The passengers 
totalled 95,766,114, as against 91.053, 741 in 1914, an increase of 
1,712,373. The decrease of £840 in receipts, coupled with an 
inorease of nearly a million and three-quarters of passengers, is 
explained by the fact that 4,483,775 free journeys were given to 
soldiers on duty or on furlough, to wounded soldiers and to 
nurses. These journeys at the average fare would have yielded 
222,745. 


Manchester.— The Tramways Committee has decided 
to apply to the B. of T. for a further extension of the period 
allowed for the construction of certain tramways and the compul- 
sory purchase of lands for and in respect of street widenings and 
works, and the town olerk has been instructed to take the necessary 
steps in conjunction with the local authorities concerned. 

FEMALE LABOUR.— The Tramways Committee has decided 
that a few women oonductors should be employed by way 
of experiment. The latest return of enlistments shows that 2,013 
men from the tramways department have joined the Forces, 1,124 
being married men, 644 single men, and 245 trolley boys. The 
allowances made by the department to the men or to their 
dependents is now at the rate of £70,000 per annum. 


Wharfedale.—RAILLESS Service.—Delay is taking 
place in the inauguration of the railless traction service in Wharfe- 
dale, in conjunction with the Leeds City tramways, on acant of 
the impossibility of getting the necessary cars delivered. The 
builders are engaged on Government work and, therefore. local 
municipal requirements have to stand aside, and it is impossible to 
state definitely when the service will be commenced. 


TELEGRAPH and TELEPHONE NOTES. 


Norway.— The construction of the trans-Atlantic radio- 
telegraphic station at Stavanger, which has been delayed by the 
war, is now being proceeded with by the Marooni Co In order to 
equip it as a flest-olass station, aad to atili-e all the most recent 
im provements resulting from experience gained in the war, extensive 
reconstruction is taking place, the cost of which, amounting to 
£40,000, is being borne by the Marconi Oo. 


Reduced Wireless Rates.— The Marconi Wireless 
Telegraph Co. announces that: telegrama can now be accepted at 
ite offices to bs exchanged between the United Kingdom of Great 
Britain and Ireland and Bermuda, Turks Island, Jamaioa, Antigua, 
St. Kitts, Dominica, St. Lucia, St. Vincent, Barbadoes, Grenada, 
Tobago, Trinidad and British Guiana at 28. 2d. per word for 
ordinary full rate messages, and at 18. ld. per word for deferred 
messages in plain language. The rates for Bahamas- Nassau for 
the same classes of telegrams are respectively 28. 2d. and le. 0$d. 
per word. A service at deferred rates is not at present recognised 
by the Islands of Porto Rico, St. Croix and St. Thomas, but the 
rates to these islands for ordinary telegrams have also been reduced 
to 28. 9d. per word. The above rates are, in all cases, cheaper than 
those charged by other companies by 4d. and 2d. per word, and 
they will be notified by the General Post Office to all provincial 
offices, in the next Post Office circular. 


Spanish Guinea Telephones.—The work of installing 
telephone lines in Spanish Gaines is proceeding actively, A 
beginning has been made with the line from Santa Isabel to San 
Carlos, with the object of uniting the capital with the principal 
centres of Fernando Po, and it is proposed to continue the circuit 
from Santa Isabel to Musola and La Conception, for which object 
the material is being forwarded to the colony, but the necessity of 
awaiting the construction of the Continental telephone line 
(Campo to Bata Kogo), which compels the forwarding of the 
material required to Fernando Po and the convenience of shipping 
the telephone material to the island in the neighbourhood of the 
railway, has caused the temporary setting back of the proposal. 
The telephone is now in operation between Campo and Bats, and 
it is in course of extension from Santa Isabel to Bausupu, 
following the course of the railway,—Jndustria e Invenciones. 
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Stockport.—The local branch of the Amalgamated 
Society of Telephone Employés has decided to send a resolution 
to the Postmaster-General urging the payment of the war bonus 
granted from March Ist last. 


Telegraph Plot.—The Times mentions the reported 
discovery of a German plot to seize Vancouver and other Pacific 
coast cities at the beginning of the war; it is stated that it was 


lanned to control the Pacific Cable and route to Vladivostok from 


ancouver. 


Wireless Experiences at Gallipolii—The following 
abstract is from a letter received by the Marconi Co., and 
circulated by the Wireless Press, from a naval wireless tele- 
graph station on the Gallipoli Peninsula :—‘ Times have been 
very exciting, and working wireless here is not quite the same 
as sitting in a comfortable Marconi room on board ship. Oar 
instruments are in a dug-out on a hill side facing the sea, our 
living ‘room’ is next door. We are using a‘5-KWw. pack set, 
excepting that the engine and generator are mounted on a bed- 
plate instead of on the usual pack-saddle frame. It has been 
about the best working set it has been my fortune to use; we have 
had no trouble at all, except very minor forms, since we landed. 
Oar main trouble is broken shafts; we broke the original steel 
shaft, and have since had to manafacture our own from wood, 
which, needless to relate, do not last very long. We have been 
under a continnal shell fire all the time—shells varying in size 
from 18-pounder to 11- in. (probably from the Goeben). It is a 
more or less common occurrence to have our aerial shot away; in 
that case we do not stop outside to make neat splices, but tie knots 
in the wire and rush for cover again. The last time it happened 
a piece of shell made a hole right through the base of the mast 
and cut two staye. The mast is still standing however. We also 
had a new reel of aerial wire cut up into amall pieces! There 
are four operators besides myself. I do not keep a watch, as I 
have to generally superintend the working of the station. When 
I get any spare time, which is not often, I take atrip to the 
trenches and fire a few shots at sandbags—all I could see of the 
Turkish position excepting dead Turks, My last voyage with the 
Marconi Co. was coming home with the Australian troops. I have 
met them all here since and renewed many friendships.” 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdare.— September 8th. Supply of electrical stores, 
for the directors of the Powell-Duffryn Steam Coal Oo., Ltd. 
Forms of tender from the Stores Manager, Aberaman offices, near 
Aberdare. 


Australia.— ADELAIDE.—October 6th. Portable direct- 
coupled internal combustion engine and dynamo; extension to 
storage batteries at Central Exchange, for Deputy P.M.G.* 

BrRisBanx“.—Ooctober 6th. Tinned-copper wire, porcelain pothead 
insulators, for the P.M.G. See “Official Notices’ August 20th. 

SypDNgEY.—September 23rd. Condensers, galvanometers, relays, 
and sounders, also incandescent electric lampe, for the P.M.G.’s 
Department. See ‘Official Notices” August 13th. 

October 25th. Six electrically-operated wharf capstans, for the 
Sydney Harbour Trust. Forms of tender from the Engineer-in- 
Chief, Harbour Trust Offices, Circular Quay.“ 

October 25th. For the Commonwealth Department of Defence 
(Navy Office). Sapply, delivery and erection of power-station 
plant and equipment for the Commonwealth Naval Dockyard, 
Sydney. 

Clty Connoil. Turbine oils ; motor or rotary converter for Town 
Hall aub-station ; feed-water heater for power house. 
HaAwTHORBRN.— November 30th. Refuse destructor plant, for the 
Hawthorn-Malvern-Camberwell and Kew Destructor Trust. Speci- 
fication from the Trust Engineer's Office, Town Hall. 


Birmingham.— September 4th. Corporation. 250,000 


tons of coal, for the Electricity Supply Department. Particulars 
from Mr. R. A. Chattock, City Electrical Engineer. 
Edinburgh.— October 4th. Corporation. Cast-iron 


intake shaft, pamp shaft, and connecting tunnel for obtaining 
sea-water for condensing in connection with the new electricity 
station at West Bank, Portobello. Specifications can be seen at the 
office of Sir A. B. W. Kennedy, 17, Victoria Street, S. W., and 
obtained from the Engineer, Dewar Place station, Edinburgh. 


Kirkcaldy.—September 6th. [Installation of electric 
light at the new Sanatorium and Fever Hospital buildings. 
Specifications, &c., from the Burgh Electrical Engineer. 


London.—Bow.—September 21st. Supply of electrical 
goods, for the managers of the Poplar and Stepney Sick Asylum 
District. Forms of tender from Mr. 8. G. Wright, Clerk, the 
Asylum, Devon's Road, Bow, E. 

IsLINGTON.—September 7th. Six months’ supply of electrical 
fittings and sandries, for the Guardians of St. Mary's, Islington. 
Particulars from Mr, E. Davey, Olerk, Guardians’ offices, St. John's 
Road, Upper Holloway, N, | | 


Manchester. — September 7th. Block tin, for the 
Tramways Cemmittee. Mr. J. M. MoElroy, General Manager. 


New Zealand. — DUNEDIN. — November 3rd. City 
Council. Supply and delivery of insulated and bare copper wire 
in quantities for a period of two years. Specifications at Electrical 
Engineer's office, Market Street, Danedin.— New Zealand Shipping 
and Commer ve. ; 


Reigate. — September 13th. T.C. Twelve months’ 
supply of a.c. induction motor meters. See Official Notices” 
to-day. . 

Shanghai.—September 24th. Municipal Council. One 
turbo-generator, 5,000 KW., and one or two of 10,000 xW., complete 
with condensing plant, kc. See ‘Official Notices August 20th. 

September 29th. E.H.T. switchgear, static transformere, and 
underground cables for 22,000 v., for the Municipal Counoil. See 
Official Notices ” August 27th. 


South A frica.— JohANxESBUBG.— September 25th. For 
the T. C. Two turbo-alternator sets, condensing plant, switchgear, 
&c. Specification, £o., on deposit of £2 2s., from Mr. J. H. Dobson, 
General Manager.* i 

September 25th, Municipal Council. . 1,595 electricity meters 
and 50 time switches.“ l 

October 9th. Municipal Council. Water-purifying plant with 
a capacity of 75,000 gallons per 24 hours, for the generating 
station.* 


Spain.—September 15th. The municipal authorities of 
Avila are inviting tenders for the concession for the eleotrio 
lighting of the town during a period of 10 years, with a possible 
extension to 15 years, 


Swindon.—September 18th. Corporation. 
steam coal. See Official Notices to-day. 


Specifications for the items marked * can be seen at the Board 


Supply of 


of Trade Commercial Intelligence Branch in London. 


CLOSED. 


Australia,— The Hawthorn Tramways Trust has 
accepted a tender for the construction of the Melbourne. Burwood 
electric tramway, but the name of the sucoessfal firm and the 
amount had not been announced when our information left by 
the mail. 

SyDNEY.—The City Council has accepted the following tenders : 


Australian General Electric Co.—Disconnecting switch and fuses, £1,524. 
N. Guttbridge & Co.—Indoor transform«rs. 
W. G. Watson & Co,—Low-tension atraight-stem insulators. 


Belfast.—At a statutory meeting of the Belfast Harbour 
Commissioners on August 17th, the minutes of the Works Com- 
mittee showed that a report had been made by the engineer as to 
Messrs. Alexander Chaplin & Co.'s contract for four 5-ton electrio 
gantry cranes. The engineer was authorized to negotiate with 
Messrs. Chaplin for the completion of the contract on the lines 
suggested in his report. iE 


Bristol, —The Docks Committee of the T.O. has accepted 
the tender of Messrs. Buchanan & Co. for the electric light instal- 
lation at the new sheds at the Royal Edward Docks. 


Coatbridge.—Messrs. Chamberlain & Hookham, Ltd., 


have received the contract for meters for the ensuing 13 months. 


Coventry.—The T.C. Electric Light Committee has 
provisionally accepted the tender of the British Thomeon-Houston 
Co., Ltd., for a 6,000-Kw. set, and that of Messrs. Baboock & Wilcox, 
Ltd., for four boilers, for the electricity works. 


Horsham.—The Council has accepted the tender of the 
Pritchett & Gold and Electrical Power Storage Co., Ltd., for the 
oe extension to which reference was made on page 361 of our 

issue. 


Reigate.— The B. of G. has accepted the tender of 
Mesers. Tamplin & Makovski for laying an electric light cable and 
a power cable from the transformer chamber, near the entrance 
lodge, to the switchroom in the basement of the new infirmary. 


New Zealand, — NAPIER. — The tender of Messrs. 
Tarnbull & Jones has been accepted for the installation of the 
electric light at the breakwater, at £320.— New Zealand Shipping 
and Commerce, : 


Salford.—The Electricity Committee has accepted the 
tender of Mesers. J. Gerrard & Sons, Ltd., for alterations and 
additions to buildings and the construction of foundations at the 
electricity station, Frederick Road, Pendleton, required in connec- 
tion with the additional 5,000 Kw. turb)-alternator, for £1,3¢1. 
The following tenders have been accepted for the supply of coal 
during the 11 months ending July 31st, 1916 :— 


Clifton & Kersley Coal Co., Ltd.—16,000 tons of best washed slack, at 17s. 
n 


r ton. 
A. Knowles & Sons, Ltd.—8,000 tons of best washed slack, at 17s. per ton, 
Barl of Ellesmere.—6,000 tons of best washed slack, at 178. 64. per ton. 
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FORTHCOMING EVENTS. 


British Association.—The Manchester meetings will commence on Tuesday, 
S ptember 7th, when Prof. Schuster wil: d liver bis Presidential Address 
ia the evening, in the Free Trade Ha'l. The conoiuding meeting will be 
held on Saturday morning, 8+ pt - mber lith. Some of the papers to be read 
at the m etings are mentioned on page 214 of our issue uf August 18th. 


Institute of Marine Engineers.— Tuesday, September 7th, at 7 p.m. Presi- 
densial Address by Sry Teh Denny, Bart., LL.D. ieee 


NOTES. 


Electrical Company Heavily Fined.—On Tuesday 
last, at the Bow Street Police Court, the Concordia Electrio Wire 
Co , Ltd., of Cricklewood, was fined £250, and 25 guineas costs, 
and two of the direotors— Robert Fifer, of Hampstead Garden 
suburb and Leopold Aron, of Wembley, were fined £250 each, the 
company for failing to give the Publio Trustee particulars of all 
the shares of the oompaay held for the benefit of an enemy, and 
the two directors for being parties to the default. The infor- 
mation was concerning 13,993 sbares held for the benefit of the 
Fabrik für Deahter zu Elektrischen Zwecken Vorm, of Aldershof, 
near Berlin, and the proceedings were taken under the Trading 
with the Enemy Act. Mr, Travers Hamphreys appeared on 
behalf of the D reotor of Publio Prosecutions. According to the 
report in the Daily Telegraph, he stated that the company was 
registered in 1902 for the purpose of trading as a branch of a 
German company called the Fabrik für Drahter zu Elektrischen 
Zwecken Vorm, of Aldershof, near Berlin. The whole of the 
share capital was held by persons in England in trust for the 
parent company ; the com>sany was managed from Berlin, and the 
profite were remitted to Berlin. At the outbreak of war the sub- 
scribed capital of the comp+ny consisted of 14;000 £1 shares, of 
which 13,988 were held by the two directors Aron and Fifer, as 
nominees for the enemy alien concern in Germany. Ia May of 
this year Aron seemed to have got a little nervous about his 
position, he was expect ng to be interned, and desired to get rid 
of his shares. He therefore approached two employés of the 
company, and suggested that they should each take half of his 
7,988 shares. Neither of them was in a position to buy the 
shares, but they each gave a promissory note for £1,000, and 
an arrangement was made that as dividends were declared 
on the shares the money should be taken by Aron. So 
far as Fifer was ooncerned, he still held 6,000 shares as 
nominee fur the parent company. No notice was sent to 
the Public Trustee of these enemy shareholdings, and probably 
the matter would never have come to the knowledge of the 
authorities bat for an accidental circumstance. It happened that 
a woman was summoned at the police-court for the non-payment 
of rates. She mentioned that her husband had been employed by 
this company, which she referred to as a Gérman company in a 
way which caused the police to make inquiries, Detective- 
inspector Ferrier went to the office and saw Aron, who made a 
clean breast of the whole matter, and subsequently the necessary 
return was made, showing that all the share capital was held on 
behalf of the German company. The bonks of the company showed 
that for the year 1913 a profit of £3,291 was remitted to Berlin, 
and up to Sep’ember, 1914, there was a profit of £2,292, which 
was invested ia Eaglish securities. He was instructed to put the 
caso before the Court as one in which there were no mitigating 
features. 

Mr. Elliott, for the defendanta, said his olients were unaware 
of the provision of the Act of Parliament which required these 
returns to be made. Since the outbreak of war no money had 
been transmitted to Germany, and there had been no act iaimical 
or hostile to this country. The company wes a prosperous one, 
which had been executing contracts for the Government in con- 
nection with the supply of wire for telegraphs aud telephones, 
The defendants were both paid servants of the company, and had 
no further interest in the business. Aron was now interned, and 
Fifer, who was the son of Rassian parents born in Berlin, was 
naturalised in this country. 

Mr. Hopkins (the Magistrate) said that to tell him that two 
foreign directors of a foreign company did not know their liabilities 
under this statute was to tell him that which no amount of per- 
suasion would make him believe, 


Private Arrangements,— Phoenix Electric Heating Co. 
(1914), Ltd., electrical engineers, 17, Morwell Street, Tottenham 
Court Road, London, W.—Io pursuance of the Companies’ (Con- 
solidation) Act, a meeting of the oreditors of the above was held 
on Wednesday, when it was reported that the company had passed 
resolutions in favour of voluntary liquidation. The liquidator 
stated that the company was registered in September, 1914, with a 
nominal capital of £3,000 in 21 shares, to take over the business 
of manufacturers and dealers in electrical apparatus, which had 
previously been carried on by Mr. S. D. Cox, under the style of the 
Phonix Electric Heating Co. The company took over the business 
as from January Ist, 1914, and the purchase price of the assets 
transferred was £750, which was satisfied by the allotment to the 
vendor of fully-paid shares. Tne company also gave the vendor an 
undertaking to fulfil all contracts and indemnify him against any 
claims. The directors of the company were Mr. S. D. Cox and 
Mr. B. L. Clements, and they each held 751 shares. The total 
number of shares issued was 1,503, and on the shares held by Mr. 
Clemente there was a liability due to the company of about £310. 
In 1914 the company made a loss of £458. That loss was 
chiefly attributable to a strike which took place. During the 


present year there had been a further loss on the trading, 
owiag chiefiy to lack of working capital. Work in hand could not 
be carried out for that reason. The company bad a contrast with 
the Admira'ty, but the proceeds of the contract had been assigned 
to the bank, who were creditors for about £200. The landlord 
had distrained for rent, and was etill in possession. The liquidator 
could not see his way to advance the money to pay out the land- 
lord, and unless tie business could be sold as a going concern the 
landlord would sell the assets, and there would probably be 
nothing for the creditors, The liabilities of the company 
amounted to between £600 and £700, while the only free asset 
consisted of the book debts, which were estimated to realise £60 
or £70. The other assets were office furniture, plant and tools 
valued in the books at £200, and stock - in- trade £800. At a forced 
sale the stock and plant would not produce anything hke the 
figure at which it appeared in the books, and might not produce 
sufficient to satisfy the landlord's claim. Efforte were being 
made to sell the business as a going concern. No resolutions 
were passed, and therefore the voluntary liquidation of the 
company will be continued with the liquidator appointed by the 
shareholders. 


Institution and Lecture Notes.—lron and Steel 
Iastitute.—At the autumn meeting, which is to be held at the 
Instit ation of Civil Engineers, Great George Street, S. W., on 
Thureday and Friday, September 23rd and 24th, Mr. Arthur 
Cooper, LU.D. (immediate Past-President) will preside, in the 
abeence of Mr.Greiner. The following is the list of papers that are 
expected to be submitted for reading and discussion :— 

wealey Austin, M. 80 .: Iofluenoe of Oxygen on Some Properties of Pure 
con. 


T. H. Byrom: Note on the Oarburisation of Iron at Low Temperatures in 

Blast Furnace Gases.“ 

Prof. E. D. Campbel': lofluenoe of Heat-Treestment on the Specific 
Resistance and hemical Co stitution of Carbon Sreels.” 

Prof. O. A. Bdwards, D.80., and H. Kikka ce: Effect of Oh romium and 
aon wen upon the Hardening and Tempering of High-Speed Tool 

el.“ 

W H Hatfield, D. Met.: Phoephoeus in Iron aud Steel.“ 

Prof. K. Honda and H. : The Magnetio Transformation o 
Comentite.“ 

R. H. Smith: Sulphur in Malleable Cast Iron.“ 

Prof. N. Tachischewaki: Iron and Nitrogen.“ 


By-lawe.— As Rale 20 requires that no alterations of the by-laws 
shall be made exoept at the annual general meeting, and notice of 
any pro alterations shall be given at the general meeting to 
be held in the autumn, the Council will, at the forthooming 
meeting, give formal notice of their intention to submit to the 
annaal meeting in May, 1916, the following new rules for addition 
to the exiating by-laws :— 

1. Ia the event of a state of war existing between Great Britain and any 
other country, or State, all members, honorary members, and honorary vice- 
presidents who shali be subjects of such enemy country, of State, shall forth- 
with cease to be members, honorary members, or honorary vice-presidents of 
the Iostitnte, but they may, if the Counoil thinks fit, be reinstated after the 
termination of the war. . 

2. The Counoil shall have absolute power to remove from the list of 
Members of ths Institute the name of any member, whether ordinary or 
honorary, for wilfal contravsntion of the by-laws or for any other reason 
which seems to them sufficient, and such ordinary or honorary member shall 
thereupoa cease to be a member of the Institute, 

Institution of Mining Engineers.—At the annual meeting, 
which takes plac: at Leeds on September 15th, several papers will 
be read, including one by Mr. Sam Mavor on “ Compressed Air for 
Ooal-Outters,“ and one by Mr. M. H. Mills on“ Gas Producers at 
Oollieries for Obtaining Power and By-products from Unsaleable 
Fael.,’ 

Royal Engineers (Wireless Section).—There are 
eeveral oom missions available in the Wireless Seotiou of the Royal 
Eagineers for general service during the period of the war. 
Applications are invited from caudidates with good technical 
knowledge of wireless telegraphy and used to the control of men. 


' Applications should be addressed to Major Handley, M. I. E. E., O. C., 


Wireless Training, Oxford Cottage, Sandown, I.W. 


Fatality.—A seven-year-old child was killed by electric 
shock on the North-Eastern Railway Riverside Branch while 
trespassing. He climbed over the wall on to the railway, and was 
found with his face, fingers and knees in contact with the live 
rail, On July 2ist a boy of 11 was proseouted for trespassing at 
the same place, 


Educational.—K1na’s COLLEGE, UNIVERSITY oF LONDON, 
FACULTY OF ENGINEERING.—Next term begins on October 6th. 
Particulars are given in our advertisement pages. 


Electrically-driven Letter-Sealing Machine.—H.M. 
Trade Commissioner for New Zealand reportethatone of the New 
Zealand Government Departments makes inquiry for the names 
of United Kingdom manufacturers of electrically-driven letter - 
sealing machines. The device at present being used is of foreign 
manufacture, is self-feeding, and is stated to work much more 
rapidly than any hand or treadle machine. At the same time it is 
apparently not so darable as could be wished, and no spare parte 
are obtainable. Communications should be addresaed to H.M. Trade 
Commissioner for New Zealand, P.O. Box 369, Wellington, New 
Zealand. 


Shirkers Fined.— We observe that some 23 youths 
engaged at the works of Messrs. Stewarts & Lloyds have been fined 
for leaving their work because of the heat of the tube-welding 
furnacer. Their action stopped three furnaces, put 22 men out of 
work, and wasted 20 tons of metal. A reminder that our men at 
Gallipoli and in Persia were having a far hotter time failed to 
influence them. The ohairman of the Bench at Halesowen said 
that eur men were fighting up to their knees in water, and pro- 
bably required these tubes for draining the trenches, 
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Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CORPS.—Headquarters, Marooni House, Strand, 
London, W. O. Drill Centre.— By kind permission of Lieut.-Col. 
A. R Le Rossignol, R E., Headquarters of London Electrical 
Engineers, 46, Regenoy Street, London, 8.W. 

Company Orders.—By Lieut.-Col. O. B. Clay, V. D., Commandant, 
for week ending September 11th, 1915 :— 

Section 3, Technical 


Monday.—Drill, 6.30-7.30; 7.80-8.30. 
Section 1, musketry at the miniature ranges; 


instruction; 
Sections 3 and 4, Squad drill. 

Friday. — Drill, 6.30-7.30; 7.30. 8.30. Section 4, Technical 
iastruction ; Section 2, musketry at the miniature ranges; Sections 
1 and 3, Squad drill. 

Signalling.—it is proposed to form a signalling clase, and the 
names of those wishing to join should be given at once to the 
Section Commanders. 

Good progress is being made with the Training Corpse both in 
drill and in the technical work for which the Corps is specially 
preparing itself. 

Arrangements have been made for the use of a rifle range, and 
members can attend not only at the hours of drill, but at any time 


convenient to themeelves, for practice, instructors being in attend- 


ance and rifles provided. 

There are still vacancies for recruits, either among those 
attached to the Engineering Institutions or others to whom the 
technical work of the Corps appeals. 

Applications should be made to Lieut -Ool. C. B. Olay. V. D., the 
Commandant of the Corps, at Marconi House, Strand. W. O. 

3BD Batt. (OLD Boys), CENTRAL LONDON REGIMENT (VOLUN- 
TEEES).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, September 2nd, 1915 :— 

Captain of the Week, Mr. W. Ridd ; Orderly Officer, Mr. O. S. 


George. 

Week-end Parades.—Saturday.—The Battalion will parade at 
Liverpool Street Station (low leval entrance G.E.B.), at 1.50 p.m., 
for entrenching purposes. Dress: Uniform complete with brassard. 
Arma will not be carried. The Battalion will retarn at 6.42 p.m. 

Sanday, 7 a.m., Réveillé ; 10 a. m., Church Parade; 10.20 a. m., 
Battalion Parade (Bridgiog); 10.30 a. m., Sketohing Olass only for 
those detailed; 2 30 am, Bridging. 


Resignations.—The following members have resigned their 


membership :—C. G. Botting, S. W. Carey, H. W. Saunders. 

Musketry.— The names of men of A Company who art mem- 
bers of a club shooting at Bisley, but are not on the list of those 
entitled to shoot on the Corps targets at Bisley, to be sent at once 
to the Second - in: Command. l 

There will be firing at both Acton and Bisley Ranges on Saturday 
next, the 4th inst. Men who have sent in their names will 
parade at the usual times, 

Test Paper.— All answers to the Test Paper to be sent to the 
Second-in-Command of A Company by the 10th inst. 

A. G. JOINER, Captain and Adjutant. 


Appointments Vacant.—Junior switchboard attendant 
(248.) for West Bromwich Corporation; shift engineer (45s.) for 
Beckenham U. B. C.; leading fireman (37s. 6d.) and switchboard 
attendant (35s ), for Stockport electricity department. Particulars 
are given in our advertisement pages. , 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether oonnected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials.—MR. W. Eastwoop, of 
Halifax, has been appointed second assistant at the electricity 
works of the Hebden Bridge U.D.C. 


General.—Mr. PARKER, electrician, 24, Ashworth 
Rtreet. St. Mark’s Road, Leede, having joined the Army, has 
discontinued his business. 

Mr. HRT H. SHEPPARD, for many years in charge of the 
armature shop of the Sheffield Corporation, has resigned, having 
accepted a position with Mesars. C. A. Vandervell & Co., electrical 
engineers, London. 

A Central News dispatch from New York states that Mr. T. A. 
EpIson is suffering from an injury to his eyes which he received 
while making experiments with potash. 

We learn that MR. J. B. TUCKER, of Messrs. J. H. Tucker & Co, 
Rirmingham, has just been given a commission in the Royal 
Engineers. 


Roll of Honour.— Private J. Wricock, of the 2nd 
Battalion South Lancashire Regiment, who has been killed in 
action at St. Eloi, had been employed for seven years at the War- 
rington electricity works. He was 38 years of age. 

Private SAMUEL BARDSLEY, of the 1/5th Battalion Lancashire 
Fasiliers, formerly employed at the Heywood electricity works, has 
been wounded at the Dardanelles, He was 21 years of age. 

A New Zealand paper says that Private H. P. Hopkins (Canter- 
bury Battalion), killed in action at Gallipoli, was an electrician in 
the Tramway Board’s service, which he entered in February, 1914. 

The Military Cross has been awarded to Temporary Second- Lieut. 
GEORGE WHELDON WANSTALL, Royal Engineers, for conspicuous 


gallantry on several occasions during the operations on the 
Gallipoli Peninsula, especially on June 19th, 1915, when he suc- 
cesafully repaired the telegraph lines, with the assistance of three 
men, making 35 joints in a space of 150 yards, whilst under heavy 
shell fire. Lieut. Wanstall performed similar valuable service on 
July 5th and 7th, on all occasions under shell fire. 

Rifleman ALBERT GOLDING, King's Royal Rifles, who was 
electrician at the Hotel Metropole, Whitby, bas died from wounds 
received in action in France. He joined the regiment last October, 
and went to the Front in May. 

Rapper G. N. HALLIWELL, of the lat Field Company, East 
Lancashire Royal Engineers, formerly employed at the British 
Westinghouse works at Trafford Park, has been killed in action at 
the Dardanelles. 

Rifleman FREDERICK LEE, of the 8th Battalian Rifle Brigade, 
who was on the staff of Messrs. Willans & Robinson, Ltd., electrical 
engineers, of Rugby, has been killed in action. He enlisted on 
September 7.h, and went to the Front after his marriage on 
April Bth. 

The Times, in referring to the death of Second Lieut. HENRY 
GwyYN-JEFFREYS MoskLET, M. A., of Trinity College, Oxford, 
which occurred at the Dardanelles on August 10th, states that 
after taking his degree in the Natural Science School (Physics), 
he was appointed Lecturer and Demonstrator in Physics, unier 
Prof, Sir E. Rutherford, in the Viotoria University, Manchester. 
There, after two years, he was awarded the John Harling Follow- 
ship for Research. On returning to Oxford he continued his 
work of researoh in Prof. Townsend's laboratory. Hie numerous 
publications treat chiefly of radio-activity and X-rays, and his 
latest work on the high-frequency spectra of the elements led him 
to important conclurions on the structure of atoms and the 
number of the elements, an achievement by which he will be best 
known. The early death of this brilliant young physicist is a 
great loss to science, At the outbreak of the war he was in 
Australia, but retarned to England at the first opportunity, and 
was at once given a commission in the Royal Engineers.” ` 

Sergeant ALFRED P. F. VerrcH, of the 1 / 6th Battalion Man- 
cheater Regiment, formerly employed at the British Westinghouse 
works at Trafford Park, who has, deen twice wounded in the war, 
is this week officially reported to have died from wounds. He 
had been serving for some time in the Dardanelles. 

Sapper J. BRODERICK, of the Royal Engineers, East Lancashire 
Division, who has been killed at the Dardanelles, resided in Man- 
cheater, and was an electrical engineer. He was 26 years of age. 


Obitaary.—The death occurred last week of MR. HAROLD 
CAMPBELL, of Warrington, who had for five years past been con- 
nected with the St. Helens Cable and Rubber Co., Ltd. After 
serving at the Warrington works for some time he went to 
London for about a year as a representative of the firm, and sub- 
sequently he returned to Warrington as an sssistant departmental 
manager. He was only 23 years of age. At the funeral on 
Thursday last week representatives of the St. Helens Cable Co. 
acted as bearers, and floral tributes were sent by the staff, the 
London office staff, and the office girls. 

The death took place on Thursday, August 26th, at 78, Chapel 
Lane, Headingley, Leeds, of MR. ALFRED BEAUMONT, electrical 
and mechanical engineer. The deceased gentleman was 68 years 


of age. 

The death has taken place of MR. HERBERT MITCHELL, formerly 
in business as electrical engineer at Brockholes, Hucdersfield, an 1 
lately residing at Weymouth. Deceased met with an accident 
while oycling and died from the injuries he received. 

We regret to note that the death occurred on August 28th, at 
109, Ladbroke Grove, W., of MR. HENRY CROOKES, A. R. S. M., 
M. I E. E., F. C. S., in his 57th year. Mr. Crookes was the eldeet son 
of Sir William Crookes, O. M., president of the Royal Society. 


Will.— The late Baron H. DE REUTER left £39,442 
gross and £33,371 net personalty. 


NEW COMPANIES REGISTERED. 


Milton Accumulators, Ltd. (141,409).—This company was 
registered on August 27th, with a capital of £1, in £1 shares, to carry on 
in the United Kingdom or elsewhere the business of manufacturers, builders, 
repairers, constructors, pa a importers and exporters of accumulators, 
motors, motor and other cycles, and all accessories and appliances relating to 
motoring, conductors of schools of instruction for motoring, constructors of 
hangars and other buildings, aeroplanes and flying machines, and accessories 
and appliances relating to aerial navigation, aeronautical, mechanical, elec- 
trical and motor engineers, etc. The subscribers (with 250 shares each) are: M. 
Wolff, 9-15, Whitecross Strect, E.C., merchant; A. J. Mardlin, 84, Milton 
Street, E.C., merchant. Private company. The number of directors is not 
to be less than two or more than five; the first are M. Wolff and A. J. 
Mardlin (both permanent). Qualification, 100 shares. Registered office: 84, 
Milton Street, Ec 


Whipp and Bourne, Ltd. (141,413).—This company was 
registered on August 27th, with a capital of £35,000 in £1 shares, to take 
over the business carried on at Switch Gear Works, Castleton, Rochdale, as 
Whipp & Bourne, to carry on the business of switch gear makers, electricians, 
mechanical engineers manufacturers and workers of and dealers in electricity, 
motive power, ligh and heat, etc., and to adopt an agreement with S. Whipp, 
C. W. b. Bourne. and F. Whipp. The subscribers (with one share each) are: 
S. Whipp, Derrynane, Castleton, Rochdale, electrical engineer; C. W. D. 
Bourne, Sparthfield Avenue, Rochdale, electrical engineer; F. Whipp, Bam- 
ford Cottage. Bamford, Rochdale, electrical engineer. Private company. The 
number of directors is not to be less than two or more than five; the first 
are S. Whipp, C. W. D. Bourne, and F. Whipp (all permanent managing 
directors, subject to holding not less than 5,000 of the shares allotted to them 
under purchase agreement). Qualification of other directors, 100 ordinary 
shares. Solicitor: J. A. Hudson, The Butts, Rochdale. 
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OFFICIAL RETURNS OF ELECTRICAL 
© COMPANIES. 


Hong-kong Tramway Co., Ltd.—A memorandum of satis- 
faction to the extent of £500 on July 19th and Es on August 3rd, 1915, of 
trust deed dated July Ist, 1903, securing £195,000, has been filed. 


Pitter’s Ventilating and Engineering Co., Ltd.—Land 
Registry Charge, Charge, and Assignment of Contract on lands and premises 
in oolwich and certain moneys, ull dated August 6th, 1915, to secure all 
moneys due or to become due from company to London and Provincial Bank, 


Ltd., 3, Bank Buildings, Lothbury, E.C 

Direct United States Cable Co., Ltd. (11,597).—Capital, 
£1,300,000 in £10 shares. Return dated May llth, 1915. 121.420 shares 
taken up; £1,214,200 paid. Mortgages and charges: Nil. 

London Aluminium Co., Ltd.—Mortgage, dated August 
12th, 1915, to secure £3,350, chaiged on certain land and premises at Witton, 
Birmingham. Holders: W. J. Halsey, Ray Lodge, Maidenhead; and A. A. 
Barnard, The Wilderness, East Molesey. 

Bude Electric Supply Co., Ltd. (95,137).—Capital, 
£15,000 in £1 shares, Return dated May Ist, 1915. 10.000 shares taken up; 
£10,000 paid. Mortgages and charges: £2,500 mortgage debentures. 


CITY NOTES. 


Electric Supply Co. of Victoria, Ltd. 


THE directors, in their report for the year ended March 3lst, 
1915, give the following comparative statement of the figures 
for the past three years :— 

LIGHTING DEPARTMENTS—Laurs CONNECTED. 


1912-13. 1913-14. 1914-15. 
107,1 130,357 150,132 
' TRAMWAY DEPARTMENTS—Passeycers CARRIED. 
1912-13. 1913-14. 1914-15. 
3, 707, 843 5,566, 170 5,177,368 
TRADING ACCOUNT RECEIPTS AND EXPENDITURE. 
1912-13 1913-14 1914-15. 
Revenue O7. O8 80.024 686, 800 
Expendi ture 57,922 ...... 57,524 56.990 
Cross profit 029, 16 631.5000 £29,610 


The trading profits show a decrease, which is accounted for 
by the abnormal conditions which have prevailed for the past 
nine months of the financial year. A very serious drought, 
lasting about seven months, was experienced in Victoria, 
resulting in a serious depression of the general trade of the 
colony. The present war has seriously affected the receipts 
from the tramways in Ballarat and Bendigo, as is the case in 
other large cities in Australia, enlistment of the population 
having affected the traffic receipts. The balance to the credit 
of profit and loss account, including £3,626 brought forward, 
and after deducting debenture interest paid and amount trans- 
ferred to debenture stock redemption account, is £17,524. It 
is proposed to pay on account of arrears of preference divi- 
dend £14,659, to write off discount and commission on deben- 
ture stock account £865, and to carry forward £2,000. The 
annual meeting was held at Liverpool on August 25th. 


Brazilian Traction, Light and Power Co., Ltd. 


Tse report for 1914 (as abstracted in the Financial Times) 
states that a few of the outstanding shares of the Rio de 
Janciro Tramway, Light & Power Co. and the Sao Paulo Tram- 
way, Light & Power Co. were acquired, and a large controlling 
interest was secured in the Companhia Rede Telephonica Bra- 
gantina, a telephone company carrying on business throughout 
the State of Sao Paulo. This was a very desirable acquisition, 
having in view the telephone business carried on by the Rio 
de Janeiro Tramway, Light & Power Co. through the Rio de 
Janeiro and Interurban Telephone Companies. This invest- 
ment was made without the necessity of providing cash for 
the purpose, the Bragantina shares being acquired on the 
basis of the purchase price being satisfied by the issue of 
fully-paid ordinary shares of this company’s capital stock. 
The company has also acquired an important interest in the 
Cia Telephonica do Estado de Sao Paulo. The total share 
capital of this company issued on December gist, 1914, was 
$116,217,500, divided into 1,062,175 ordinary shares of $100 
-each and 100,000 six per cent. cumulative preference shares 
of $100 each. The year has been one of general business 
depression in Brazil on account of the local conditions, both 
financial and commercial. The outbreak of the European 
war had the effect of stopping the usual method of remit- 
tances by means of bills of exchange, and for several months 
it was practically impossible to remit money from Brazil for 
the purpose of the payment of coupons and dividends. As 
this situation did not improve, the board decided in October 
to reinit its funds—which bv that time had accumulated to 
a very large amount—in coffee, as they felt that this method 
of remittance was a sound and safe procedure, and one which, 
under the circumstances, should prove satisfactory. As the 
Rio de Janeiro Tramway, Taght & Power Co. has under 
charter a fleet of steamers for the purpose of carrying the 
coal and other material required by the companies in Rio de 
Janeiro and Sao Paulo, the board emploved these on their 
return journevs for freighting the coffee purchased in Brazil 
to the New York and European markets, and as coffee is a 
staple product in commerce, it offered a safe and, at that time, 


the only practical means of remitting the company's funds. 
Up to the end of the year there had been purchased and 
whipped from Rio de Janeiro and Santos 278,400 bags of 
coffee, to the value of 11,695 contos of reis, all of which has 
since been disposed of in New York at prices which haye 
enabled the company to net an average of 13 54-64d. per 
milreis, which is materially in excess of the average rate of 
exchange during the same period, even if it had been possible 
to buy bills for such a large amount of money. The result 
of the company’s operations for the year have not been as 
satisfactory as anticipated. As a result of the monetary 
stringency and other adverse conditions in Brazil, the fac- 
tories began to run on short time or suspend business com- 
pletely, and with the large number of employés thrown out 
of work, due to the cessation of commercial activity, the 
earnings of the tramway systems in Rio de Janeiro and Sao 
Paulo were seriously affected, but, notwithstanding such bad 
business conditions, the gross income of the combined com- 
panies in Brazilian currency has shown an increase over the 
previous year. The revenue in gold has, of course, been un- 
favourably affected by the drop in exchange. The revente 
from securities owned and under contracts with subsidiary 
companies amounted to $7,523,695 and interest on advances 
to subsidiary companies $535,117, together $8,058,813. General 
and legal 1 administration charges and interest on 
loans were $392,280, leaving a surplus available for dividends 
of $7,666,532. Dividends Nos. 4, 5, 6 and 7 on six per cent. 
preference shares at 14 per cent. each absorb $600,000. 
and Nos. 6, 7, 8 and 9 on the common shares: at 
11 per cent. each $6,257,119, leaving surplus carried to 
profit and loss $809,412. After payment of the regular 
dividend of 6 per cent. per annum on the ordinary shares a 
credit balance of $3,822,410 has been carried forward. In 
view of the serious financial conditions developing in Brazil, 
and later the much more serious financial situation through- 
out the world, all possible expenditures on capital account in 
connection with the development of the propery were sas- 
pended, but there was a large amount of work under way 
which it was necessary for the different subsidiary compantes 
to complete. A considerable amount of construction work 
had also to be carried out in order to comply with the obliga- 
tions of the different concessions. In this connection the 
different companies have performed all of the necessary work, 
both for capital account and as regards maintenance aad 
renewals. r. Alexander Mackenzie has been appointed to 
fill the vacancy caused by Dr. Pearson’s death. Appended 
to the directors’ report is one drafted by the late Dr. Pearson 
on the operations and finances of the subsidiary companies 
during the year 1914. This report was prepared by him while 
ou the Lusitania, and has been adopted by the board, with 
such additions and changes as seemed necessary. It wee 
found in his pocket after the recovery of his body, and repre- 
sents, therefore, his last work for the company. 

Quarterly dividend of 14 per cent. on fully-paid cumulative 
preference shares is payable on October Ist. 


Manaos Tramways & Light Co., Ltd. 


Mr. Geo. Watson presided over the annual meeting held on 
Tuesday at the offices, 9, Cloak Lane, E.C. In moving the 
adoption of the report, he referred to the absence of the 
Chairman of the Company (Mr. Geo. Booth), who, he said, 
was devoting the whole of his time to the service of the 
country in organising the supply of munitions. The revenue 
account showed that the tramway receipts were £68,992, as 
against £57,028 in the previous year, a reduction of over 20 
per cent. The operating expenses were £61,029, against 
£71,031, a reduction of 14 per cent. The lighting receipts 
amounted to £40,397, against £44,395, and the expenses to 
422,436, against £24,684. Both receipts and expenses showed 
a reduction of about 9 per cent. The revenue from construc- 
tion and supply was £1,030, against £1,453, a reduction ‘of 
over 29 per cent., and the expenses to £774, against £1,133, a 
reduction of nearly 32 per cent. The total receipts amounted 
to £110,420, against £132,877, a reduction of about 17 per 
cent., and the expenses to £84,240, against £96,848, a reductiôn 
of about 13 per cent. The result was that they carried 
£26,180 to profit and loss account against £36,028 last year, a 
reduction of £9,848, or just over 25 per cent. The reduction 
in the total receipts of about 17 per cent., and in the total 
expenses of about 14 per cent., showed, according to general 
experience, a very reasonable and satisfactory proportion. 
Whilst the revenue of a company like theirs depended so 
much upon local conditions—sometimes beyond the control of 
the directors—the expenses could be cut down, but only to a 
point where further reduction would prejudice the efficiency. 
He thought they would agree that the figures he had given 
indicated that the management had kept careful watch on the 
expenditure, and had succeeded in reducing it to a reasonable 
proportion of the total revenue, and from the fact that they 
had received no complaints regarding the efficiency of the 
service, they might take it that the reduction in expenditure 
had not been carried beyond the legitimate limit. He would 
go further, and say that the directors had always kept in 
view their obligations under their contract with the Govern- 
ment in that respect, and the cordial relations which existed 
between the company and the Government proved that they 
believed the company had so far carried out, and would on- 
tinue to carry out, loyally the spirit of its contract. In the 
profit and loss account they would find interest on loan and 
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ofice expenses stated separately. The interest on the loan 
amounted this year to £1,615, as against £1,271 last year, and 
the office expenses to 41, 452, as against £2,790 last year; a 
very considerable reduction. The loss on exchange was £6,180, 
as compared with £212 last year, which was à very serious 
matter. The Chairman commented at some length on the 
question of exchange, which, he pointed out, was a very 
important matter in a company like theirs, in which the 
revenue was all practically in currency, but where there was 
a considerable sterling obligation for interest on bonds. He 
thought, however, that Brazil was in a stronger position to 
resist a serious fall in exchange than it was years ago. It 
would be generally admitted that the result of the year’s 
operations was disappointing, but the general prosperity of 
Brazil had, on the whole, been at a low ebb owing to the 
low price of rubber, the general financial crisis, and the 
European war. People had received less money, and many 
who had enjoyed the luxury of riding on their tramcars had 
to be content with walking. The only consolation they had 
for such enforced economy was the hope that it would be 
ultimately for the good of the people, and that when normal 
times returned to this enormous district money would be 
wisely spent in developing the country, so that it would not 
have to depend so much upon a single product. So that his 
remarks might not be too depressing, he might say they had 
had some encouraging results from the extensive experiments 
they had made in regard to fuel. As they would realise, this 
item of expenditure had been seriously affected by the present 
conditions. They had made an effort to burn local wood fuel 
as far as possible, and the results had been so successful that 
they were now using wood fuel exclusively, and only main- 
tained a stock of coal against any possible shortage of wood. 
This change of fuel had beben the company in several 
ways. The cost was much less than coal; it was paid for in 
currency instead of in sterling, and, therefore, the loss in 
exchange in their heaviest item of expenditure was saved; and 
it also circulated money locally, which helped towards main- 
taining their tramway and lighting business. Another en- 
couraging fact was with regard to their account against the 
Government for lighting. For many years they had had a 
large claim against the Government, which on April 30th, 
1915, amounted to £37,637, which would pay off their present 
loan and leave a considerable margin in hand. During the 
year under review the directors considered that, as the revenue 
of the company was decreasing to such an alarming extent, 
some special endeavour should be made to make the Govern- 
ment realise the position, and, after considerable negotiation, 
they succeeded in getting an exchange of accounts last Janu- 
ary whereby the rental due by the company on that date was 
charged against the debt due to the company by the Govern- 
ment. They had received further consideration in the official 
pronouncement that for the present 1t would not be necessary 
for the company to provide cash against the payment of 
rental, and until certain thinge took place 9 85 would not be 
called upon to do so. This, of course, was only a provisional 
arrangement, but strong representations had been made to 
the Government to place the annual rental due by the com- 
pany against the debt until such time as the Government 
was in the position to pay off the balance. They hoped the 
Government would see the justice of their claim, and that 
some permanent arrangement would ultimately be arrived at. 
Mr. W. Berton seconded the motion, and it was carried. 


praem 


STOCKS AND SHARES. 


TUESDAY EVENING. 


The second August of the war has affected Stock Exchange 
markets much less forcibly than the first one did. The latter 
had the effect of paralysing business, of laying as complete a 
check upon financial enterprise of all sorts as anybody in this 
generation has ever seen. For a few weeks, Stock Exchange 
markets were literally numb. Even negotiations came to 
something like a full stop. The only people who attempted 
to do anything were the bears, who saw their opportunity to 
replace stock at figures which showed thein profits, the extent 
of which was only equalled by the heavy losses which they, 
the bears, incurred upon other securities that they happened 
t) hold as bulls. 

It was not until the end of the month that any kind of 
inquiry on the part of the public began to arise, whereas in 
these latter days there is still a quiet business being done 
which is, at all events, sufficient in extent to enable the 
realisation of a fair number of securities. The Stock Exchange 
is open; this time last vear it was closed for five months. 
The competition which it was feared would arise, by reason 
of the Treasury restrictions imposed upon the House as a 
condition of its opening last January, has not materialised. 
The Daily Mail suspended ite stock and share exchange last 
week, giving as its reasons for doing so, the stagnation of 
Stock Exchange business and pressure of war news upon its 


space. 

The trouble in the coal trade would no doubt have had a 
most depressing effect upon Stock Exchange prices had the 
markets been in their normal condition. As things are now, 
the incomprehensible attitude of the miners will have far 
more influence, unhappily, upon war requirements than upon 


Btock Exchange securities. Electric lighting shares are dull, 
without being flat. Home Railway stocks have drifted back, 
until London & North-Western, for example, stands lower 
than it bas done for half a century. Industrial companies, 
which are largely dependent upon their prosperity for an 
adequate supply of coal at reasonable prices, are not influenced 
as regards the prices of their stocks and shares. When sellers 
predominate, the dealers simply say so, declining to buy 
unless they know where to find support, but refusing, at the 
same time, to alter the nominal quotations of the securities. 
There are, be it understood, no official prices in the regular 
sense of those words, and so quotations can be left standing 
without the insistence of would-be sellers that these levels 
should be put down if stocks cannot be realised. 

The position of the New York exchange continues to excite 
a lively and an anxious interest in financial circles. The 
popular proposal for remedying the unnatural state of affairs 
which has arisen, through the preponderance of imports into 
the United Kingdom from America over the exports sent 
across the Atlantic, is the floating of a British loan in New 
York. Wise and experienced brains are focused upon the 
problem; but, in the meantime, it is worth noticing how the 
rise in American railroad and industrial shares continues 
merrily. Were there to be a large British loan in New York 
offered at a tempting price, it would have the same effect 
upon American securities as the June War Loan had on stocks 
and shares over here, to wit, the lowering of existing stan- 
dards, and the establishment of a new criterion by which 
investment yields would be judged. New York Telephone 44 
per cent. bonds are now just 100, whereas the British 4} per 
cent. War Loan can be bought at 97}. 

With reference to bonds the interest on which is payable 
in London and New York, a curious position has arisen in 
connection with this fall in sterling exchange. Underground 
Electric income bonds are amongst those of this class, an 
the New York Telephone 44 per cent, coupons can also be 
cashed in both cities. With the rate of exchange down to its 
present level, it pays a holder handsomely to send out coupons 
to New York and to receive from there a dollar cheque 
which he can convert, upon its return to London, into sterling. 
By this means, he can make about 4 per cent. of the coupon 
value additional; that is to say, the £3 Underground income 
coupon would realise, roughly, £3 28. 6d. at to-day's exchange. 
Holders of big lines of stock have probably recognised this, 
and sent out their coupons to be collected on the other side, 
arguing that it is a morally legitimate transaction, inasmuch 
as the money has to be returned to this country, and spent 
here. Others, however, have an uneasy feeling that it is 
scarcely playing the game, although they have some difficulty 
in explaining their scruples. The exchange is likely to be 
rectified before long, so that the opportunity is scarcely likely 
to recur; but it is certainly a freakish outcome of the war, 
and worth mentioning, if only as a financial curiosity. 

Electric Lighting shares, as already noted, are somewhat 
dull, and some of the issues which are quoted ex-dividend 
have given way rather more than the amount of the deduc- 
tion. In the industrial group there is no particular change. 
Edison & Swan debenture went back 2 points to 58. British 
Westinghouse preference retain their rise. British Insulated 
ordinary are still on offer, but there are buyers about of the 
preference shares. : 

Eastern Extensions at 114 are 10s. to the good, and a small 
inquiry for United River Plate Telephones advanced the price 
to some extent Marconis have n keeping steady at 
trifle under 2. On the other hand, American Marconis recede 
to 17s., in response to one of the spasmodic reactions in 
American industrials which occur every now and then to 
check the boomlet amongst war specials.“ Canadian Mar- 
conis are steady at 6s. l4d., and in other Marconi issues no 
movements have occurred. l 

Profound disappointment is felt at the inaction of the 
United States with regard to Mexico. The demonstration 
made at Washington two or three weeks ago, when a confer- 
ence was summoned of representatives of the principal parties 
to the strife, has so far produced no result at all. Of news 
there hae been practically none for a fortnight, and, in conse- 
quence, prices of bonds, stocks and shares connected with 
Mexico have fallen back to much the same levels as they 
occupied before hopes were raised by the calling of the 
Washington conference. Mexico Tramways 5 per cent. first 
mortgage bonds at 40 show another loss of 5 pointe; and 
while no quotable changes have occurred in the other securi- 
tics—one feels rather that the last word ought to be put into 
inverted commas—the market in them is once more flat and 
inert. 

Brazilian Tractions and most of the other issues connected 
with the country show a reactionary tendency. because the 
rate of exchange has dropped once more to a shilling. This 
may be due to gambling in sterling, but it has had the effect 
of restraining business, and there is not much doing in 
Brazilian Tractions at the moment. 

Most of the copper shares are firming up again. The course 
of the market for the metal is more favourable to holders, and 
prospective buvers. who have been waiting for prices to touch 
bottom, are now hastening to nick up cheap stock. In the 
rubber market. prices are well held, and there is quite a fair 
amount of business going on amongst the investment shares. 
The armament group is steady. but quotations vary little from 
dav to day, and even from week to week, demand and supply 
being on an unusually regular scale just now. 


812 THE ELECTRICAL REVIEW. vol. 77. No. 1,971, SEPTEMBER 8, 1916, 


SHARE LIST OF ELECTRICAL COMPANIES. 


Homa Muonicrer * l 


Pr 
Dividend, Ang. S1, Rise or fall Yield 


1914, this week. p. o. 
Brompton Ordinary .. oe „ 10 74 xd — £618 4 
do. 7 per cent. Pref, ee ee 7 7 xd — 4 16 7 
Oharing Cross Ordinary .. 6 — 618 4 
do. do. Olty Pref, ee eo 8 — 6 0 0 
0. e ee 0 ee ee t 80 — 6 0 0 
ee ee oe oe 5 f 43 — 6 14 
. 4} Deb. so Cm) ee 43 88 =, 417 10 
City of London ee ee ee oe 9 I xd am 7 7 0 
do. do. 6 A sail cent. Pref, oe 6 1 xd TE 5 11 t 
do. do. ee ee ee 6 100 —_— 6 0 0 
do. do. A Deb. ee ee 43 85 — 5 6 0 
County of London o 1 1 — 618 4 
do. do. ò per dent. Pret, a 6 1 — 614 8 
do. do. ist Deb. ee d . 90 — 5 O 0 
KE do. 8 al and Deb. oe ee 9 85 es R 1 : 
ensington r mary oe eo ee R: 
London Blectric . 4 1 — 8 8 4 
do. do. 6 per oent, Pret. 6 4ł xd +32 6 6 4 
etropo se — 
do. or cent. Pret, ws af — 6 0 0 
6D. oe ee 90 — 6 0 0 
Deb. ee 70 2 6 0 0 
8b. Janee and Pall Me 10 6 — 78 2 
do. do. i 85 r 8 Pref, 1 — 612 0 
do. do. 1 83 70 2a 500 
South Metropolitan Prei. ° * 7 IN xd = 614 0 
Westminster Ordinary ee ee ee 9 — 6 18 4 
do, & Pref, oe ee oe 43 ~% — 5 9 0 
TELRORAPHS AND TELEPHONES, 
Angio Anm: Tel. Pref, ee ee ee 6 98 =_ 6 2 6 
Def, os ee ee 14 l 21 TENS 7 1 2 
Chile e ee ee ee ee B = 6 18 6 
Cu ba Sab. Ord. ee eo ee 6 = 6 1 8 
0. oe ee ee ee 10 15 — 6 18 t 
„ 113 +4 619 1 
do. 4 Deb, ee ee t 79 =— 5 2 1 
Bastern Tel, Ord.. 0 ee 0 0 7 115 3 56 19 6 
do. Pref, ee 0 35 70 —_ 6 0 0 
do. 4 Deb, oe ee ee 6 81 -e 4 19 0 
Globe Tel, and T. Ord. ee se oe 6 93 =" °7 4 4 
0. Pref, ee ee ee 6 10 — 6 0 0 
Aa Northern Tal, ee ee oe 15 0 * 4 10 A 
ee eo ee 10 134 — 5 1 6 
New York Tel. 43. š oe o 4 100 +1 410 0 
Oriental Telephone Ord. . 20 2 — 6 0 0 
do. Pref, ee oe 6 12 — 5 6 8 
Tel. Deb. os ee oo 4 80 — 5 0 0 
United R. Plate Teiln. 8 +h 8 4 0 
do. ef. ee ee 6 4 =m 6 2 7 
West India and Pan .. 1 1 — 8 17 9 
Western Telegraph se oe ee 7 11 — 50 19 0 
do. De e ee ee t 81 -e 4 16 6 
Homes Rais, ` 
Oentral London, Ord. Assented .. 4 — 611 1 
Metropoli 0 e 0 0 1 — 5 6 6 
do, Dis Fe N 1 +2 Nil 
Underground Blectric Ordinary .. Nil 1 — Nil 
o A .. Nil 5 — Nil 
do. Income 6 734 — $ 9 15 0 
Foasien Trams, &0. 
Angio-Arg. Trams, First Pref, oe 8} = 7 1 11 
0. ind Pre 0 0 oe 61 84 28 7 17 2 
do. 4 Deb. 0 ee 4 71 — 5 12 7 
do. Deb. ° ee 43 72 and 6 5 0 
do. via ° eo 5 72 -> 6 19 0 
do. t Deb. ee ee 4 87 — 6 8 0 
Mexico Trams N 88 — Nil 
485 6 per cent, Bonds .o = 40 -ð Nil 
Mexican Light se aay ss oe Nil 35 — Nil 
do. Pref. * ee ee Nil 80 — Nil 
Adelaide r cent, er, oe x + 
do, 8 Deb b. oe ee ee 6 98 — 6 2 0 
Mawnvvacruaine Oomrames. 
Babcock & Wiloox ae oe be 14 27 = 6 8 6 
British Aluminium Ord. ee oe 6 1 N 4 11 
da. Pref. ee ee 6 18 — 6 9 
Prei. ee eo 6 —_ 6 2 2 
British Westin ouse Pref. .. a G 83/6 — 97 6 
do. 4 De le ee ee ee ee 4 — 6 14 4 
do. 6 p lien ee ee ee 6 101 bac 6 19 0 
Oallender ee ee ee ee 16 1 — 6 16 4 
do, 5 f 0 ee ee 6 43 — 5 11 8 
0. De * oe 0 ee 63 92 —, 4 17 Q 
Castner-E ner 0 oe ee 15 8} =~ 4 12 6 
Edison & Swan, £8 pd. Nil 11/- — Nil 
» do. fully pma Nil 1 — Nil 
do. do. 4 De ee ee 4 58 — 2 6 18 0 
do. do. 6 % Deb. ee ee 6 60 — 8 6 8 
8 Oonstruciion 6 18 / — 9 4 8 
do. do. Pref. oe ee 7 10 / — 7 7 4 
Gen. Eleo. Pref, oe ee oo oe 6 vå = 6 6 4 
nle ee 0 20 14 * 8 8 8 
do. Prof. 0 ee es 4 43 — 4 14 9 
do. Deb, 0 0 oe ee 92 = 4 17 9 
India-Rub r ee eo ee oe 5 8? = 5 14 8 
Telegraph Oon, .. .. .. « 9 81 — 715 0 


* Allowance made for dividends being paid free of inoome-tax. 


Mackay Companies, — Quarterly dividends are announced 


of 1 per cent. on the preferred shares, and 1} per cent. on the 
common shares. 


Davis & Timmins, Ltd.—Interim dividend at the 


rate of 6 per cent. per annum on ordinary shares for the past half. 
year. 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 


in the following list, that in some cases the prices are only general, 


and they may vary according to quantities and other circumstances, 
Wednesday, September lst. 


CHEMICALS, do. Kate N 
a Acid, H lorie ee ee per owt, 0 
ao Oxali o 5 per Ib, 1j- ie 
ee ee oe Per owt, ee en 
53 £49 : 
: Ammonia, Muriate (large md per ton 39 A 
S inonda oi arbaa ou £2 a 
i r Sulphate .. „ x £28 
el Nitrate oe ee eo (C) a ee oe 
; m eas es ee 70 ee 
ee oe 90 ee ee 
Meth Rial ro ee oe ee per ee ee 
. — 5 ae Sy Ë euii per b. 84d. oe 
* b, Gx C ija 18d. ‘deo. 
a z Porna ü 1/6 A 
a Potassium anide (98/100 %).. 90 Nom. oe 
(for parposes only) - 
ee 1 „ 3 68 ee 
of ee ee ee 
a Sulphur, Recovered Flowers 20 i £11 10 bs 
r 0 ae Pek age ee ee s £8 10 . 
w ee oe ae 
33 A, Sein w 5 :. a peib, ifs 14. ino. 
ta 0 ee ee per j 2 ee 
24 lr Ee oc gual ee per lb, rit a“ 
METALS, &o, 
b Aluminum ton lots .. per ton 5 ow 
b ‘a in ton lots 
(1 to 14 8. W. G.) * . 
b eet, in ton lots. m s 
D Babbitt’s metal ingots 10 £60 to £391 ia 
c Brass (rolled metal 2" t0 1%" basis) per lb. 1/14 to 1/2} 
C „ Tubes (solid drawn) ee 1/1 to 1/1 oe 
C „ Wire, ° 1 1/1 to 1/1 iè 
c Copper Tubes (solid dra 5 " 1/1} to 1/15 os 
„ Bars (best „ per ton £98 oe 
g n Sheet ee ee ee 10 £98 oe 
ae (Dlectzolytc i) Bars ww 48410 21 10 inc 
2 2 5 Gs. on £102 10 £2 10 fae 
d s» 1 8 we 10 291 10 22 10 ine 
dw m H.O. Wire per ib, 11ad. 
! Ebonite Rod ee ee ee 90 92 ee 
f 90 ect oe ee L 5 
55 ee ee n rhe < 
h India-rubber, Para fine . 2/42 5 
Iron Pig (Cleveland warrants) .. per ton 65/la e 
1 Wire, galv. No. 8, P,O. qual, 0 220 . 
g Lead, English Pig. ee ee 10 £28 6 £1 5 inc. 
g Meroury oo e.e >. „ per bot, £17 6 41 dec. 
o Mioa (in original cases) small .. per lb, 4d. to 28 Se 
© n 10 „ medium a 8/- to 5j- Š 
( LI ee L 6/6 to 10/6 & ap. ee 
0 Niokel, sheet, wire, &o. ee ee oe Nom, 
p Phosphor p 1 171 tol 
9 " rolled bare & k 1/2 to 5 
o Platin ee ee oe per os, 185 / . 
d Bilicium Bronse Wire ee ee per lb, z 
r Steel ot, in bars ee ae per ton 0 0 
g Tin, Block ‘oe £162 10 10/- ino. 
a Wire, Nos. 1 to 16 . oe per Id. as 
p te Anti-friction Metals ~. per ton 253 to SIH oe 
k Zino, Bh’t Vieille Montagne bnd.) 0 Nom. s 


Quotations supplied by— 


a G. Boor & Oo. h Ndward Till & Oo. 

b The British Aluminium Oo., Lid. Bolling & Lowe. 

c Thos. Bolton & Sons, Lid. k Morris Ashby, Ltd. 

d Frederick Smith & Co. Richard Johnson & Nephew, Ltd. 
o F. 18 & Sons. n P. Ormiston & Sons. 

f India-Rubber, Gutta- Percha and o Johnson, Matthey & Co., Ltd. 


Telegra 2 Works Oo., Ltd, p 
g James & Shakspeare, r W. F. Dennis & Co, 


Oxford Electric Co., Ltd.—Iaterim dividend at 


the rate of 5 per cent. per annum on the ordinary shares for 
the past half - year. 


Fairbairn Lawson Combe Barbour, Ltd.—!It is 
announced ia the Press that on aooount of war conditions the 
directors do not consider it advisable to declare an interim dividend 
on the preference and ordinary shares for the half-year ended 


June 30th. Last year there was no interim dividend on the 
ordinary shares. 


Dumbarton Burgh and County Tramway Co., Ltd. 
—After providing for interest on debenture stock, the profit for 
the past year, in luding balance brought forward, was £10,790. 


After paying a dividend of 11 per cent. on the ordinary shares, 
£3,596 is to be carried forward. 


South Metropolitan Electric Light and Power Co., 
Ltd.—The warrants for dividends on the 7 per cent. cumulative 


first preference shares, and 6 per cent. . second preference 
shares, were posted on Monday. 
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Fluetuations in August. 
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A Wrecked Power Plant.— Our contemporary Power 
describes the collapse of the power plant of the Knickerbocker 
Portland Cement Co., at Hudson, N. Z., owing to the slipping and 
subsiding of the earth on whioh it was built. The plant stood on 
a terrace of brick olay, 60 ft. thick, and a substratum of shale, 
which had become a semi-fluid mass at the water level of an 
adjoining creek. The combined weight of the building and about 
50,000 ob. yd. of crushed stone piled in a stock yard, overloaded 
the ground, and caused it to shift sideways, and settle from 15 to 
25 ft. below its original level. The building had concrete founda- 
tions, and contained six water-tube boilers supplying steam to two 
2,000. Kw. Ourtis turbine sets. The boilers did not burst, but 
escaping steam from broken pipes was probably the cause of death 
of five men and injury to four others. Judging from the illustra- 
tions, the power-house was completely wrecked ; a 175-ft. reinforced 
concrete chimney on ita base slid, base and all intact, from its 
original position to the creek, a distanoe of 75 ft., before falling 
over, Various other plant on the site subsided ; for instance, a 
€0-ft. elevator sank 30 ft. and swung out of plumb. It is not 
known how much of the machinery will be found re-serviceable, 
but the damage is estimated at $300,000. 


Federated Malay States.— Our contemporary Eastern 
Engineering, in a recent issue described the workshops of the 
F. M. S. Railways. The whole of these works are electrically- 
driven, and in addition 120 coaches are electrically lighted on the 
Stone system. For the works, situated three miles north of 
Kuala Lampur, three-phase current at 5,500 volts is obtained from 
a hydro-electric plant 10 miles away, and transformed down at the 
works to 400-430 volts, for transmission by overhead wires to the 
various shops. The works sub-station also contains a 75-90 Kw. 
three-phase belt-driven set, coupled tò a Robey undertype engine 
and used for working overtime. The motors now installed total 
over 1,019 E. P., in various sixes from 1 to 40 H. P., supplied by the 
British Westinghouse, British Thomson- Houston, Lancs. Dynamo, 


Siemens and Oerlikon Companies. A 60-ton traverser is worked by 


a 20-H.P. motor: there are four overhead cranes of the three- 
motor type ; and all the wheel lathes and larger and more modern 
tools have individual drive, the smaller machines being group- 
driven. It may be noted that the company operates two electrio 
lifte, 1,988 30,60.and 100-watt lamps, 54 arcs and 187 fans dis- 
tributed over ite system. The Port Swettenham power scheme 
will also be running before long. | 


ENCOURAGING THE USE OF ELECTRIC 


MOTOR VEHICLES. 


A SCHEME which has long been advocated in connection 
with the use of electric motor vehicles—that of central 
station companies supplying interchangeable fully-charged 
batteries—has lately been inaugurated in Boston, U. S. A., 
as a result of the joint efforts of the Edison Electric Illu- 
minating Co. of that city, and the General Vehicle Co., of 
Long Island City, N.Y. The scheme relieves the user of 
practically all responsibility concerning the charging and 
care of the batteries, and also enables him to obtain prac- 


. tically continuous service, if necessary, through the inter- 


change of discharged batteries for fally-charged ones. The 
arrangement, which is equivalent to a leased equipment 
service has been made possible through the adoption by the 
General Vehicle Co. of a universal cradle, whereby rapid 
exchange of batteries can be effected. For that reason, 
the service is at present only open to purchasers of 
industrial motor vehicles of this one make. 

Under the new system, the purchaser buys bis electric 
vehicle without a battery, thereby saving from 25 
to 35 per cent. of the first cost, while the battery and 
renewals and all charging, are supplied by the Edison Co. 
on a monthly payment basis. The cost of the service is 
made up of two parte—a flat rate per month, depending 
on the carrying capacity of the vehicle, and a running 
charge based on the mileage indicated by the odometer and 
determined according to a sliding scale. For a 7 or 10 cwt. 
vehicle, running 1,100 miles in the course of a month, the 
total cost for battery and current works out at slightly 
over £9. 

The system has not been in operation a sufficient length 
of time to enable a close comparison to be made between 
the cost of operation under the new method, and that under 
the conventional flat-rate charging system in which the 
batteries are provided and maintained by the vehicle owner. 
It is the expectation of the Edison Co., however, that the 
service will represent an actual economy to the consumer of 
at least 15 per cent., quite apart from the greater-freedom 
from battery worries that the user will enjoy. 

Under the terms of the agreement with electric vehicle 
owners, the electricity supply company undertakes to equip 
the customer’s vehicle with a lead battery of sufficient size 
and capacity, ready for use, and to either recharge it or 
exchange it for a fully-charged battery whenever necessary. 
Upon application, the company also agrees to farnish the 
driver at the time of supplying the battery with a coupon 
stating the number of miles the battery should be able to 
propel the vehicle under ordinary conditions. If the battery 


_ fails to perform this stated mileage, the company will pay 


the cost of towing the vehicle back to the garage. It is 
also part of the agreement that the customer shall keep his 
vehicle thoroughly greased and oiled, and in proper repair ; 
he must also allow inspection to be made by the electricity 
supply company’s officers, and immediately remedy any 
defective conditions to which his attention is called. 

The rates per month for vehicles of different capacities 
are shown in the appended table :— 


Running costs 10 mile 
Fixed Ist 500 50 Over 

monthly 500 to 750 to 1,000 1000 

oharge. miles. miles, miles. miles. 


7-10 owt. vehicle .. 23 10 6 IId. 4d. ld. ld. 

i Š oe 4 7 6 Ld IId. 111. IId. 
36 „ 5 .. 5 16 6 21d. 21d. 2d. 13d. 
3.33 ton i .. 617 6 3. 24d. 21d. 24d. 
41-5 „ „ „ 7 10 0 31d. 34d. 3d. 2244. 


Though the scheme has so far only been adopted in a 
limited way and put in operation at a single central station 
in Boston, it is already attracting considerable attention, 
and is regarded as a departure that is fraught with many 
possibilities. The Edison Co. states that the extension of 
the idea to other pointe in the city only awaits the advent of 
a sufficient demand. While often discussed in the past, the 
realisation of such a scheme has long been delayed by the lack 
of a universal battery system and the difficulty of establish- 
ing the necessarily harmonious arrangements between the 
electric vehicle builders and central station engineers ; con- 
sequently the new departure will be watched with interest 
by all associated with the electrical vehicle movement. 
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PROGRESS IN HIGH-FREQUENCY ALTER- 
NATORS. 


[COMMUNIOATED. ] 
THE impossibility of securing from arc or spark a train of 


radiographic waves of that degree of uniformity desirable 


in wireless telegraphy, and imperative in radio-telephony, 
has directed a vast amount of attention towards the discovery 
of a means of generating very high-frequency currents by 
dynamo-electric machinery. It is impracticable to attain 
any suitable frequency by adhering to standard alternator 
design; pole pitch, air gap and winding space become 
impracticably small, and insulation and iron-loss difficulties 
insuperable. No radical progress was made for 20 years 
after Tesla built his 1-k. v. A., 5-kilocycle machine in 1889. 
It is true that Alexanderson completed in 1909 a 2-k. v. A., 
100-kilocycle alternator, but even this macbine, the fruit of 
five years’ Jabour, gave inadequate power, though it generated 
current of the right order of frequency. To combine extra- 
high frequency with reasonable power output, it was necessary 
to employ new principles. A series dynamo in an oscillating 
circuit annuls the resistance of the circuit, which thus 
becomes the seat of undamped oscillations, but the high 
pressures induced at high frequencies in the short-circuited 
turns render commutation impracticable. The Dolezalek 
alternator suffers from no such limitation, and has the great 


Fido. 1. 


advantage of requiring no rotor winding. As first built 
for testing purposes, the machine comprised a direct- current 
eleotromagnet with pointed pole pieces, before which a 
toothed iron disk rotated, and thus induced high-frequency 
currents in coils wound on the magnet poles. Bcéthenod’s 
1907 alternator built on this principle is illustrated 
diagrammatically in fig. 1. High-frequency current generated 
in the single winding E by rotation of the toothed and 
laminated disk D, is superimposed on the continuous exciting 
current, and excites the antenna a through a transformer T ; 
an inductance s and condenser o areused to exclude 
alternating current from the primary source P. For 
a given number of teeth and revolutions per minute 
this alternator provides double the frequency ob- 
tainable from any ordinary typeof alternator, but at 
the time of its introduction serious objections were 
raised against the use of iron at high frequencies. 
The machine illustrated in fig. 2 was devised to 
meet this objection by using toothed disks pp’, ow 
constituting a rotary condenser of rapidly varying 8 
capacity. Iron losses are eliminated, but the high 85 


exciting pressure necessary introduces insulation 
difficulties, and the air gaps necessary on these „ 
grounds preclude the obtaining of considerable "= 
output. Resonating particular harmonics of a eee 
magnetic field affords one means of obtaining high- | 
frequency currents, bat the difficulty is to secure 
sufficient amplitude in high-frequency harmonics ; 

and to attempt to do so by using special pole 

shapes introduces constructional difficulties, frequently 
greater than those involved by adapting standard types of 
alternator to high-frequency work. The principle which 
has given best results so far is that of “cascading ” 
machines or windings, so as to superpose on mechanical 
rotation the rotation of high-frequency magnetic fields. 


Jarvis Patten proposed in 1894 to use n cascaded single- 


Fra. 2. for 
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phase alternators in eonjunction with suitable resonating 
circuits to produce current of n times the frequency of a 
single machine. Ten years later Latour showed how 
squirrel- cage machines could be used in this connection, but 
not until 1907 did Goldschmidt effect a radical improve- 
ment by utilising a single machine for several successive 
frequency conversions. 

In order to facilitate comparison with the Béthenod 
alternator, the characteristics of the Goldschmidt alternator 
may be enumerated briefly. Referring to fig. 3, the stator 
and rotor are provided with single-phase windings E E of 
as high frequency as possible. Closing the keym sends 
direct current through the stator winding E, and thus 
induces current of frequency f = 10% x in the rotor. The 
reactance of the circuit m n g p m is adjusted to practically 
zero for current of frequency f, and the relatively large 
current thus obtained induces stator current of frequency 
2 f, to which the circuit a e f b offers as little reactance as 
possible. The circuit m r s n is resonated to the triple- 
frequency current next induced in the rotor, and the 
quadruple frequency finally induced in the stator is applied 
to the antenna at the pointsgd. With given 5 
speed and polar pitch, four times the frequency of an ordi- 
nary alternate- pole machine is obtained. The sbunt g fd 
absorbs no current of frequency 4 /, since it is not tuned to 
this frequency. The condenser 9 e compensates the 
2 / reactance of Ek, hence resonance of the aefb circuit 

is not disturbed by excit- 

ing the aerial. The princi- 
ple of augmenting frequency 
by “reflexion” has no 
A theoretical limit, the stator 
winding carrying currents 
of frequencies 0, 2 /, 4 f, 
6 f, &c., and the rotor the 
odd frequencies /, 8 /, 5 f, 
&c., but in practice it is 
hardly possible to utilise 
- higher than the quadruple 
frequency, owing to the 
complexity of. the resonat- 
ing or filtering circuits 
higher frequencies. 
Nevertheless, the latest, 
Goldschmidt alternators are capable of providing 150 Kw. at 
40 kilocycles, there being 884 wound poles and the speed 
(3,100 R. P. M.) being low enough for direct driving from 
& continuous-current motor. i 

In the Béthenod alternator represented diagrammatically 
in fig. 4, four machines are used in a common carcass. 
Continuous current is fed to the stator a, to induce two- 
phase current of Fin ae J in the rotor B, which is con- 
nected to that of the rotor and produces current of fre- 
quency 2/ in B. Proceeding thus, there is available from 


oad 


MN 


B, two-phase current of quadruple frequency. The axial 
space between the cascaded alternators need actually be no 
greater than ventilation ducts, and the rotors B, A,, B, A, 
can be provided with common windings of the squirrel-cage 
type, so that the constructional complexities are no greater 
than in the Goldschmidt machine. The fact that two- 
phase current is used involves at least two coils per pole 
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pitch, but this is a less serious objection than might appear 


to be the case, because an industrial machine must have a 
certain minimum air-gap, and hence a pole pitch which 
permits two slots without increase of pole pitch on tl i; 
ground alone. 

The method by which both phases of the current are 
utilised in the aerial is indicated in fig. 5, where E, E, 
represent the two phases of B., fig. 4. One winding F, is 
connected directly between aerial and earth, through a tun- 
ing inductance and capacity, L. C. The other phase excites 
the aerial through a transformer T. Ik c, c, be adjusted to 
compensate self-induction in their respective circuits, if R 
represent the apparent (radiation) resistance of the aerial, 
and M the coefficient of mutual induction of T, the con- 
dition that the currents in E,, E, be of equal amplitude 
and displaced x/2 in phase, is:—mM = R/4x.m/, where 
(mf) = frequency of the last alternator in the cascade. 
The B. M. y. and current in each phase being in phase, the 
equipment works under very favourable conditions. From 
a machine running at 6,000 R. P. M., with a rotor 15 in. in 
diameter and 240 slota in rotor and stator, M. Béthenod 
obtains 5 Kw. output at 24 kilocycles, and states that 
machines of 100-150 Kw. output at this frequency are 
under design. l 


The advantages of polyphase generation in respect of ` 


freedom from parasitic fields are combined with the con- 
structional advantages of a single-phase winding on the 


Fia. 5. Fra. 6. 


rotor, in Latour’s two-phase induction machine with single- 
phase rotor short-circuited on itself. If f be the rotor 
frequency produced by continuons-current excitation of the 
stator, the Latour machine converte two-phase current of 
frequency k f to (k + 2) / frequency, and may be connected 
to the aerial as shown in fig. 6. The continuous-current 
source P produces current frequency f in the rotor Ek, and 
this, by the action already described, produces currents of 
double and quadruple frequency in the resonant circuits 
L. O LC, Limiting ourselves to the production of 
sextuple frequency, the aerial is connected to the resonant 
circuit Le Ce, a condenser L and C being so connected that 
the phases E“, K yield wattless leading and lagging currents 
of equal intensity and set up a field rotating oppositively to 
the rotor, and cancel the parasitic field due to circulation 
of the sextuple frequency working current in the stator 
windings. Unless this compensation be arranged, the stator 
windings become equivalent to a simple single-phase 
winding. | 

The conclusions reached by M. Bethenod, in discussing 
these developments in an address to the Société Inter- 
nationale des Electriciens last summer, were that industrial 
alternators of acceptable efficiency could now be built for 
outputs of 100 to 150 Kw. at 10 to 40 key., running at a 
peripheral rotor velocity of from 24,000 to 30,000 ft. per 
minute, but that, since the difficulty and cost of construction 
increase rapidly with frequency even in the above range, the 
industrial success of high-frequency alternators, as applied 
to wireless telegraphy and telephony, depends on the adop- 
tion of long wave-lengths— probably several tens of kilo- 
metres. So far as one can see, the accuracy of this con- 
clusion must be admitted, but the writer well remembers 
how, a few years ago, one who ranks undoubtedly among 
the greatest experts on radio-télegraphy, ‘‘ proved” on 


paper that alternators exceeding a few watts capacity, could 
not be built on the Goldschmidt principle. Moreover, the 
proof was, at that time, convincing, and its subsequent. 
refutation was only another demonstration of the need for 
cattion in placing any limitations on the development of 
radio-telegraphy in general and high-frequency alternators 
in particular. 
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THIRD-RAIL CONSTRUCTION ON THE 
L. & Y. MANCHESTER-BURY LINE. 


Ocr contemporary, the Electric Railway Journal (New York): 
referring recently to the placing in commission of the Lanca- 
shire and Yorkshire Electric line between Manchester and Bury, 
described a novel form of 1,200-volt third-rail contact system 
which is the invention of the general manager of the company, 
Mr. J. A. F. Aspinall. The distance between Manchester and Bury 
is 91 miles. 

The essential features of the invention are clearly shown in the 
acoompanying illustrations, the most novel ones having to do with 


the side bearing of the contact device upon the rail and the method 
of surrounding the rail with wood guards. 


Referring to the croes-sectional view, which shows the preferred 
form of contact rail, it will be noted that a channel form of rail is 
used with a head sufficiently thick to provide a wide contact sur- 
face on the side. The form of rail was selected to provide a low 
centre of gravity to prevent overturning even when the rail is not 
fastened down. While any form of rail can be used, 
this is one also well adapted to enclosing with pro- 
tecting wood guards. The contact rail is set upon 
insulators provided with lugs to prevent lateral 
movement. It is almost entirely enclosed with 
boards of Australian katri timber which cannot bs 
set on fi re. The only openings around the rail are a. 
slot at one side of the cover for the accommodation of 
the current collector, and drainage holes, as G, are 
provided to prevent accumulation of water in the 
groove formed between the guard and the collector 
rail. There is not a nail or bolt anywhere in the 
protecting guards, i 

The angle-shaped guard, B in the illustration, reste 
directly against the rail surface, but the invention 
covers insulation therefrom if such is found neces- 
sary. The guard on the slot side is spaced away 
from the rail by means of a wooden filler block, 
termed by Mr. Aspinall a packing or distance piece. 
Over the rail base is a bent metal distance piece F 
secured in place as shown. The guards are attached 
to the collector rails without bolts by means of de- 
teachable metal clamps D placed between insulators. 
In connection with these are used wooden keys E, preferably 
similar to those used in fastening the running rails in their chairs, 
In the diagram one of the running rails is shown at H, with the 
wedge holding it in its chair. The relation of the running and 
conductor rails, in regard to heights and spacing, are incidentally 
brought out in this figure. 

The contact device, which with its mounting is shown in an 
accompanying view, is hinged and is pressed against the oon- 
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SECTIONAL VIEW, L. & Y. PROTECTED CoNTAOT RAIL, 


tact rail by means of a coiled spring. The method of mounting 
upon an insulating support is clearly shown. 

The advantages of this novel construction over the usual one 
appear to be that very complete protection can be furnished and 
provision can easily be made for considerable vertical variations in 
the relative positions of rail and collector. The simplicity of the 
construction is such that the ordinary trackman or platelayer 
can keep the contact rail in order, with the exception of the 
bonding. 

The Manchester papere, in referring to the state of progress of this 
line, mention that the third rail construction is completed except 
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as regards a short section near the Manchester end, and that the 
rolling stock is also ready, the cars being somewhat similar to 
‘those employed on the Liverpool-Southport section, being of the 


‘CURRENT COLLECTOR AND CONTACT RAIL, L. X Y. Bury LINE. 


corridor type with seats for about 100 persons. Trains will con- 
sist of three to five cars. The Clifton Junction power station is to 
be in working arder by the end of the year, but in the meantime 
arrangements have been made to obtain a supply of electricity. 


“MANCHESTEB-BURY ELECTRIC LINE, SHOWING ENTERING RAMP 
OF CONTACT RAIL. 
a 


‘from the Manchester Electric Supply Department, which has ful- 
filled a similar function in connection with experimental running. 
We gather that it is hoped to commence a service of some sort on 
the new line in October or November, whic’ will connect at Bury 
with a short electrical branch line to Holcombe, 


‘TURBINE PUMPS FOR COLLIERY PUMPING. 


{Abstract of paper read before a joint meeting of the NATIONAL 
ASSOCIATION OF COLLIERY MANAGERS AND ASSOCIATION OF 
MINING ELECTRICAL ENGINEERS by R. H. WILIS.) 


AL1HOUGH turbine pumps are now being freely used in col- 
liery work, there may be some to whom they are still some- 
thing of a novelty. Many pumps of this type are at work, but 
if is not the best to use under all circumstances; for example, 
in the case of pumping near the face, when the supply of 
water is more or less intermittent and yet cannot be allowed 
to collect, a turbine pump is not suitable, as it cannot pump 
air and water, and would require constant priming; a ram 
pump is more suitable. Or again, if a small amount of water 


is to be lifted against a high head, then a turbine pump, while 


capable of doing the work, compares unfavourably with a 
ram pump. In such a case the number of chambers becomes 
excessive at reasonable speeds and the efficiency is low. As 
a rule, seven or eight stages are the maximum number which 
can be economically used. 

The chief improvements which have enabled the modern 
turbine pump to deal with high heads have been the multi- 
. plication of impellers, the addition of diffusion vanes, and im- 
proved methods of manufacture. The most important im- 
provement has been the diffusion vane, which receives the 
water after it leaves the impeller at a high velocity, and by 
guiding it through suitable passages causes the velocity to be 
comparatively reduced, the kinetic energy due to the velocity 
being thus converted into static energy. 

With the turbine pump there is no actual displacement of 
water as in a ram pump, as the action depends on the velocity 
imparted to the water, due to the revolving impeller, which 
velocity is ultimately changed into pressure head. Owing to 
this feature there is no necessity to provide relief valves, as 
the pressure never rises materially above that due to the 


velocity set up by the speed of the impellers. Consequently, 
this oe of pump can be started up with the delivery valve 
closed. This fact is a great advantage, as the power then 
taken is a minimum, and there is no chance of accidents 
happening as would be the case if this procedure were adopted 
with a pump of the ram type. As the water always passes 
through turbine pumps in one direction, and as it is acted 
upon equally by the impellers at all parts, the water leaves the 
pump in a constant stream, and there is no need to provide 
air vessels. This is an important adwantage, as it prevents 
shocks to the pipe system and gives a steady uniform flow of 
water, allowing the use of the minimum size of delivery pipes. 

One of the main difficulties which has had to be overcome 
in evolving this type of pump is that of end thrust. Two 
main methods have been evolved to overcome this difficulty, 
and these are practically the only methods now in use. The 
first and somewhat older method aims at balancing the whole 
out-of-balance thrust at one point, and the second aims at 
neutralising the end thrust where it is generated, viz., at 
each individual impeller. In the first system a metal disk of 
saucer shape is attached to the end of the shaft and rotates 
in an annular space, this disk being known as a balance plate 


or disk; on its edge is a turned face which corresponds with a 
turned surface or seat on the end chamber casting. The . 


annular space surrounding this disk is connected to the suction 
side of the pump. Leakage water under pressure from the last 
impeller chamber N to the interior of the disk, causing 
the same to lift off its seat, when the pressure water imme- 
diately escapes to the suction. If the supply of leakage water 
ceased, then the disk would be drawn back on to its seat 55 
the end thrust. As leakage is constantly going on, the dis 
takes up a more or less oe position, allowing as much 
water to escape as will keep the disk in equilibrium and bal- 
ance the end thrust. This system works well, but the disk is 
liable to excessive wear if there is any grit in the water, and 
the amount of water passed may become excessive; or the 
amount of leakage water due to wear may so increase that 
a state of equilibrium can no longer be maintained, and the 
pump will soon require a new disk and probably a thorough 
overhaul. ° , 

The second system is somewhat simpler; in this case there 
is no large balance disk, but each impeller is provided with 
two neck rings, and the spaces on either side of each impeller 
are put into communication with each other by means of 
special passages in the main castings which pass round the 
diffusion vanes. The pressures on the two sides of each 
impeller are thus in equilibrium, and any out-of-balance thrust 
is counteracted and corrected. This system, having no 
mechanical parts, is not subject to wear. Turbine peop are 
essentially high-speed machines, and consequently lend them- 
selves readily to coupling to electric motors. For D.c. motors 
it is advisable not to exceed 1,800 R. P. Mu. for the emaller and 
about 1,000 R. P. u. for the larger sizes. Recently, however 
specially designed D.c. motors having commutating poles an 
compensatin pee in the main pole faces have suc- 
cessfully used for high speeds and powers. 

The writer recently installed a motor of 250 H.P., 440 volts, 
running at 1,500 R.P.M., direct-coupled to a turbine ponp, 
which has given very good results. For 4.0. motors, 1, 
R.P.M. synchronous speed is about the maximum, although 
some motors have been installed running at 3,000 R.P.m. This 
speed, however, with 50 cycles, involves a two-pole motor, 
which is a somewhat difficult machine to build. 

While referring to the question of pumps’ speeds, atten- 
tion should be drawn to the effect which variations of 
voltage have on the behaviour of a turbine pump when 
coupled to a D.c. motor. If the voltage rises, the motor speed 
rises, with the result that the pump endeavours to accelerate 
the column of water and to increase its quantity, and thus an 
overload is thrown on the motor. If, however, the voltage 
drops, then the speed drops and the ponp ceases to deliver 
water, and if then the voltage should suddenly rise, a heavy 
overload is thrown on the motor by the pump endeavouring 
to suddenly accelerate the water column, which may result 
in a flash-over on the motor or the blowing of the fuses. This 
difficulty can be met by arranging that the minimum speed 
at which the pump will deliver water is below the minimum 
due to the greatest voltage drop. It is important, therefore, 
that the supply voltage be kept as constant as possible and 
the motor be so designed that it has a minimum speed varia- 
tion for any given voltage variation. Another point is the 
possibility of the motor being overloaded if the pump is work- 
ing against a lower head than that for which it was designed. 
This is due to the fact that the surplus pawor expends its 
energy in increasing the velocity of the flow of the water 
(consequently the quantity) in all parts of the piping and 
pump. The friction head is thereby increased and the effi- 
ciency decreased, and this artificial and inefficient load may 
exceed the normal power of the motor. When inquiring for 
a turbine pump the fact should be borne in mind that there 
is no actual displacement of water, and that the impellers 
have to be designed to suit a certain head. If this head is 
greater than that for which the pump was designed, there 
will be no delivery of water. If this head is less than that for 
which the pump was designed, then the quantity of water 
delivered will be more than the designed amount, and the 
inotor will be overloaded. It is a general practice to make 
the motor some 10 per cent. larger than is required for the 
normal duty in order to provide a margin of power to meet 
the above conditions. Turbine pumps can be provided with 
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special impellers so designed that the variation of horse-power 
due to the variations in head is only a very small percentage. 
This is not altogether an advantage, as it often results in 


reduced efficiency. There are some special classes of colliery 


pumping for which the use of turbine pumps may not as yet 
ave become general, such as dip pumping, and sinking, 
although both classes of work have been successfully per- 
formed by this type of pump. / 3 
_ The turbine pump lends itself very readily to the unwater- 
ing of vertical shafts; it is compact, takes up little room, and 
weighs less than a ram pump or steam pump. For this pur- 
pose the motor and pump are arranged with vertical spindles 
and carried in a frame so arranged that the whole combina- 
tion can be lowered down the shaft to follow the water as 
the level is reduced. In this case it is usual to prevent over- 
loading of the motor by screwing down the valve on the 
delivery aide so as to add an artificial head to the actual head 
on the pump, giving a total head approximately equal to the 
designed head, the valve being gradually opened as the pum 
is lowered in the shaft. Dip pumping is very often reui 
ìn colliery practice, and some engineers are of the opinion 
that this problem is one which is unsuitable for turbine pumps, 
but the difficulties can be overcome as follows :—Thbe pump 
is mounted on a trolley which is so designed as to keep the 
pump horizontal. The pump is so arranged that a varying 
number of impellers can be brought into operation from time 
to time, the chambers not required being replaced by dummy 
etages, which are removed as required. The pump starts to 
work against a minimum head, and with only one impeller, 
say, in a four-stage pump, in operation, all the remaining 
chambers in the pump being dummies with, of course, a clear 
waterway through them. The motor is some 10 per cent. 
larger than is actually required, and is of the variable-speed 
D. C. type. As the pump is lowered shunt resistance is inserted 
in the motor field, and the motor speeded up until a point is 
reached when the head dealt with is equal to that of two 
impellers when running at the lowest speed of the motor. 
Two impellers are then put in the pump and the motor 
worked at its lowest speed. The same cycle of operations is 
followed until ultimately the pump has its full number of 
impellers. By this method the maximum of water is obtained 
with the minimum amount of current throughout the whole 
period, and the total result compares favourably with the 

rformance of a ram pump which has generally been used 
or this purpose. Practically the same arrangement can be 
followed when the pump is driven by a three-phase motor, 
but owing to the motor pea being constant, the working is 
not quite so flexible as with a direct-current motor, and resort 
has to be made to throttling by means of the valve on the 
delivery side after changing the number of impellers, so as 
to prevent the motor overloading itself at this point of the 
operation. i 

For boiler feeding purposes turbine pumps are very suitable. 
Their freedom from all risk of serious pressure rises should 
all the openings into the boilers be closed while the pump is 
running at full speed, and the constant flow of water, are 
very desirable features. 

The efficiency of this type of pump varies somewhat with 
the output from, say, 67 per cent. to 71 per cent., the most 


efficient result being obtained when the gallons delivered 9 85 


minute are about 25 per cent. more than an amount equa 
the head in feet. When interest on capital, depreciation and 
maintenance charges are taken into account, it will be found 
that the cost of running is about the same, notwithstanding 
the higher efficiency of ram pumps. If the pumping is done 
in a few hours, then the advantage lies with the turbine pump; 
if the pumping must go on more or less continuously, then a 
ram pump is more favourable. 

When considering the purchase of turbine pumping plant 
the following points should be carefully considered :—(a) The 
pump should be capable of being easily dismantled and 
erected. In this connection the author does not advocate the 
type of pump in which the chambers are placed inside a cast- 
iron containing shell; (b) all wearing parts should have ample 
area and be capable of renewal on site: (c) all similar pumps 
should be made interchangeable, and effective methods should 
be adopted to obviate the end thrust. 

When installing a turbine pump the following points should 
be borne in mind :—(a) The pump should be fixed as close to 
the water to be lifted as possible, and the suction pipe must be 
made airtight, leakage of air being a fruitful source of trouble 
with this type of pump; (b) the suction pipe should be pro- 
vided with foot valve and strainer, and if the water contains 
grit or dirt, a dividing wall in the suction pond to allow the 
dirt to settle before reaching the suction pipe is an advantage; 
(c) @ vacuum gauge is an important accessory on the suction 
side as it indicates if there is any leakage of air; (d) on the 
delivery side all sharp bends in the pipe line should be avoided ; 
.#) sluice valve and non-return valve should be fixed between 
the pump and delivery pipe, both provided with a by-pass 
valve so that the pump may be primed from the water in the 
rising main. A pressure gauge is also a useful addition. 

When starting the pump it is important to see that the 
sluice valve is closed and then to open the air cocks on the 
pump and open the smali by-pass valves until the water funs 
out of the air cocks; the air cocks are then closed, and also 
the by-nass valves, and the motor started. When up to 
epeed, the sluice valve is opened until the needle on the 
ammeter shows full-load on the motor. To shut down, the 
aluice valve is closed and the motor switched off. The whole 


operation is very simple and the risk of damage is reduced to 
a minimum. It is advisable to make a gauge of the length 
between, say, a mark on the shaft and a fixed point, such as 
the nose of the bearing, and to check this length from time 
to time, 80 as to be able to note any tendency towards end 
movement. If such movement is observed, then the makers 
should be advised. 


' OIL CIRCUIT BREAKERS: NOTES ON ARC 


PHENOMENA AND TENDENCIES IN 
DESIGN. 


In a paper read recently- by Mr. K. C. RANDALL before the 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, the author dealt 
with the above subject; the. following is an abstract of his 
remarks :— ° 

In an alternating-current arc formed in an oil breaker, 
opportunity is afforded for cooling and condensing the are 
gases as the current passes through zero, and if these are com- 
pletely condensed or removed and replaced by sufficient oil 
distance, the current will not be re-established, because the 
medium intervening between the separating contacts has been. 
changed to an insulator of sufficient dielectric strength to 
withstand the potential tending to re-establish the current. 
With an ideal oil breaker the current will not continue after 
the first zero value following the first complete separation of 
contacts. ; 

In actual practice, on large powers, possibly few breakers 
comply with this ideal, because the current continues beyond’ - 
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Fic. 1.— VOLTAGE AND CURRENT CURVES FOR AN OIL CIRCUIT- 
| BREAKER ARC IN A NON-INDUCTIVE CIRCUIT. 


the first zero value, due to (1) insufficient separation of the 
contacts; (2) large amount of gas formed in the arc; (3) reduc- 
tion of insulating value of oil between contacts owing to sus- 
pended metal and carbon particles condensed after each suc- 
cessive half-cycle arc. If the particular breaker application is. 
too far from the ideal the re-establishment of current after 
the first and subsequent zero values will continue indefinitely, 
or at least be repeated so many times that the breaker will be 
damaged or destroyed. Increase in capacity of a system, 
failure to maintain breakers either as to mechanism or insula- 
tion, change of current limitations, changes in methods of 
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FIid. 2.— VOLTAGE AND CURRENT CURVES FOR AN OIL BREAKER. 
ABC IN AN INDUCTIVE CIRCUIT. 


operation, faulty relays, etc., all may act to increase the duty 
on a breaker, even to destruction. 

Plainly, it will be very difficult to interrupt an alternating 
current abruptly during any half cycle, for the same reason 
that an abrupt rupturing of a field current of a generator is 
difficult or dangerous. So it is that the endeavour of the 
breaker is focused upon providing against the re-establishment 
of current after normal zero value. Clearly, each time the 
current is re-established and continues to the next zero value, 
energy is dissipated in the breaker tank, due to the arc. The 
oftener this is repeated the more the contacts are burned, the 
more the oil deteriorates, and the less the chance is of finally 
interrupting the current. 

_ Assume a breaker, operating on a 15-cycle circuit of a given 
current and voltage, begins separation of contacts just as the 
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Kurrent is normally passing through zero, and that the separa- 
tion of contacts (acceleration) is such that the current ceases 
at the next zero. This same breaker operated in the same 
way on a like 60-cycle circuit will dissipate the same energy, 
if the current is of tike volume and continues for the same 
time; that is, ceases at the fourth zero point. But, had the 
breaker been accelerated to prevent re-establishment of the 
current after the first half (60 cycles), the minimum energy 


could have been dissipated. Similarly, on 30 cycles, the speed 


of opening should have been twice that for 15 cycles; and 
in general, the rate of contact separation should propor- 


TOTAL TRAYEL 
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TIME OF TRAVEL FOR FREE FALLING BODY 


„ FId. 3.—CURVES OF A FREE FALLING BODY AND SPECIALLY 
ACCELERATED BREAKER BUILT FOR E.H.T. SERVICE. 


tional to the frequency of the system when endeavouring to 
attain the ideal condition of terminating current at the end 
af the first half cycle. 

The extinguishment of the arc will be near the normal zero 
point regardless of the speed of opening, because, whatever 
the rate of separating the contacts may be, tending to rapidly 
insert a dielectric in the form of cold oil, a potential tending 
to maintain the circuit current will be developed, and this, 
ia general, will be adequate to break down the intervening 
dielectric. Thus the current will be sustained until practi- 
cally its normal zero point is reached. This will be true even 


Fra. 4.—100,000-voLT REACTANCE BREAKER; MAIN CONTACTS SEPARATED AND 
REACTANOE IN CIRCUIT; FINAL BREAK ABOUT TO OCCUR, | 
Fic. 6.—BREAKER ADAPTED TO PRESSURES UP TO 35,000 VOLTS ; ACCELERATING 
AND RETARDING DEVICE SHOWN IN Fids. 7 AND 8. 


if the whole breaker travel were accomplished in, say, 4 or 3 
cycle; the current would etill continue to practically the 
normal zero point, as each higher rate of current reduction 
gives a correspondingly higher sustaining voltage for main- 
taining it. 

Furthermore, neglecting the voltage peaks required for re- 
establishing the current, the maximum steady voltage attain- 
able across an arc is limited, regardless of the length of arc 


er current volume, and hence, the same loss is developed 
regardless of the rate or length of opening, provided the 
current and time of aroing is the same. This is explained as 
follows: With practically any current encountered in serious 
breaker probleins, the ionisation in the arc space will be quite 
complete and, therefore, it will constitute an excellent con- 
ductor, becoming better as it is further heated by increased 
currents, so that the drop will remain practically constant 
independent of the current volume. provided it does not fall 
sufficiently to threaten deionisation. The distance between 
contacts when the arc space is completely ionised has very 
little effect on the drop across it, provided the currents 
remain Jarge as in ordinary breaker practice. This, therefore, 
demands for the best breaker results, that the s and 
lehgth of opening be such that current may never estab- 
lished after the first zero value of current following the 
separation of the breaker contacts. 

In general. high-frequency currents will be interrupted with 


the smaller demonstration and lesser breaker duty than similar 
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Fic. 6.—TERMINAL AND CONTACT ARRANGEMENT WITH REAOT- 
ANCE COILS OF H. T. REACTANOE BREAKER. 


lower frequency currents, and the energy dissipated will be, 
on the average, for an ideal breaker, about inversely propor- 
tional to the frequency. 

After fixing the proper design of conducting details, allow- 
ing liberally for the continuous current-carrying capaciiy and 
for insulating distances—dielectric strength, such that liberal 
tests are successfully withstood—the problem of rupturing 
capacity still remains. On the higher potentials the insulation 
problems largely govern the dimensions. On the lower poten- 
tials mechanical considerations may largely dominate. = 

Oil, being the accepted x Ty medum should, particu- 
larly on higher potentials, be of high grade. At the lower 
potentials the dielectric value of the oil is not so important. 
Oils of low volatilisation, slow carbonisation and fair insulat- 
ing value are desirable for average applications. For very 
low temperatures non-freezing oil should be used, but these 
are usually so volatile at ordinary summer temperature that 
another oil must be used. A large oil volume is considered 
favourably, as through it the shock from the largely explosive 
action of enormous arc currents is reduced and absorbed. A 
large head of oil over the contacts means a heavier pressure 
on the arc bubble with consequent increased tendency to 

| confine and quickly replace it with fresh 
oil. Facility of ionisation of arc gases is 
decreased by higher vapour pressure, 
thus making re-establishment of the arc 
more difficult. The reduced volume of 
the gas bubble, due to the increased oil 
head, also disturbs the main oil body 
less, a very important matter when near 
the limit of rupturing capacity, especially 
of single-tank unite. 

The length of break is all-important, 
but if consideration of arc gases could 
be entirely eliminated, the length of 
break should only be sufficient to inter- 
pose an oil distance which would not be 
punctured by the available potential. As 
a rule, this would require but from 1 to 
10 per cent. of the actual travel avail- 
able, as it takes 50, 000 volts to puncture 
34 in. of moderately good oil. erefore, 
the travel represents a very large margin, 
but it is necessary due to the reduced 
dielectric strength—in fact, conducting 
condition—prevailing during the arcing 
period. In a number of tests on a 25- 
cycle power circuit at 12,000 volts, about 
15,000 amperes were interrupted at the 
end of a 4-in. travel (one-half cycle), 
although the contacts finally separated 
9 in. , 

An increased number of breaks in 
series, entirely neglecting method of 
accomplishment, would seem desirable 
as the simultaneous opening of several 
breaks will accomplish the intervention of 
a given oil distance more rapidly than. will 
a fewer number of breaks, assuming that the rate of contact 
separation remains roughly the same for both. A scheme to 
increase the arc voltage would not be welcome, but a plan 
to reduce it, and yet retain conditions opposed to current 
recovery after the first normal zero value is desirable, as in 
this way the total energy dissipated would be reduced. 
Whether a multi-break design is to be preferred over the 
usual break will be decided by what may be accomplisbed 


` tacts, and on their heat conductivity and vaporisin 


_ free falling body, and sometimes t 


- gravity alone. 


’ 
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by the common two: break construction, when- highly 
accelerated. It is plain that the additional mechanical com- 

lications and consequent larger masses of the multi-gap 
breaker that must be moved, will constitute a very serious 

roblem. a ; 
j Consideration of fig. 2 makes apparent the general effect of 
self-induction on current interruption. On a non-inductive 
circuit (the current and voltage in phase) the chance of 
current re-establishment ts much less probable than with an 
inductive circuit wherein—with lagging current—voltage is 
available for re-establishing the arc as the current emerges 
from the zero value. For this reason interruption of the 
current at the higher frequencies will be more difficult as the 
current lag for any piven circuit is greater and the voltage 
tending to re-establish progressively more as the frequency is 
increased. On the other hand, the total self-induction of high- 
frequency circuits will usually be less than on circuits of 
lower frequencies, and, therefore, the termination of the arc 
current will be facilitated. 

In the breaker arc, as chilling occurs near the zero value 


of current, the ionisation of the gases ceases and conductivity 
- in the arc space is so reduced that the current can only be 
established by a potential capable of puncturing the resulting 
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Fid. 7.—ACCELERATING AND RETARDING DEVICE APPLICABLE 
TO. MANUALLY OB ELECTRICALLY OPERATED BREAKEBS. 


dielectric which has become very much stronger than it was 
Previous to deionisation. Very high -arc currents, giving in- 


creased gas volume, make deionisation much more difficult, 


4 . . ° ° 
thus rendering successive re-establishment of current easier. 


enormous energy dissipated by very large currents as the 
contacts first separate is a demonstration of an explosive char- 
acter. Breaker tanks have been blown off with practically 
no. contact burning, showing violent pressure of short dura- 


` tion; 8d large currents are most difficult to interrupt. Facility 


of deionisation of the arc gases will depend upon temperature 
and pressure of the surrounding oil, shape and volume of con- 
tem- 
perature. A small breaker, on the score of volume and shape 
of contacts alone, is more severely tried than a larger unit. 


This plainly emphasises the desirability of large contacts of 


smooth shape. 
Grawity-actuated breakers never pan quite as rapidly as 
e retarding influence of 
the mechanism is very serious, so that accelerating devices 


are now common, and the rate of opening is in many breakers 


much more rapid than that obtainable from. unimpeded 
The matter of stopping the moving parts as 


they approach the end of the stroke has to be carefully con- 


_ sidered, in the case of larger breakers, even when un- 


accelerated, but when highly accelerated the problem is more 
serious and may even be complicated. Fast closing is im- 


portant like fast opening. An explosive action is likely as the 


arcing tips of a slow- closing breaker touch when closing 
against a short circuit, due to the violent energy dissipation 


and consequent volatilisation of contacts and oil. This action 


is identical with that occurring in a slow-opening unit. 
Modern practice, particularly on the score of general sim- 


_ plicity, favours the solenoid operation for all remote-controlled 
` oil breakers, save when manually operated. 


— 


Tending to limit the maximum capacity that may be rup- 
tured by a single plain breaker, large eurrent volumes are 
the most serious problem because of their practically explo- 
sive action. Probably the maximum power that plain breakers 
as now built, could rupture, will approximate the power that 
would be delivered onh a shunt-tripped breaker at the 
time of opening, by 150, K. v. A. of modern high-reactance 
generators on a single bus, feeding a maximum short circuit, 
50 that the current is limited only by the generator impedance. 
In general, it will be easier to handle the given short circuit 
at, say, 15,000 volts, because at higher potentials the chance 
of re-establishment may be greater, while at lower potentials 

volume of current would seriously increase the total 
amount of energy to be dissipated in the arc, and therefore 
the difficulty of terminating the current. A breaker adapted 
t such a station for 15,000-volt service is illustrated in fig. 6, 
and is constructed with particular regard to obtaining the 
strong tank and supporting details, so that even with violent 
energy dissipation in the arc, the mechanical details will with- 
stand the shock. This breaker will require for installation 
a space approximately 7 ft. 4 in. by 2 ft. 1 in. by 9 ft. high. | 

In endeavouring to raise the limit of power to which plain 
breakers may be applied, without employing permanent 
current-limiting reactance, originally the resistance and later 


assumed. 


perly be applied to a station 


tripping is employed, application may 


the reactance breakers were developed. Because of difficulties 
ia the design and application of resistance, reactance was 
substituted, and a considerable number of such breakers has 
been built. The reactance breaker followed the form of the 
later resistance breakers, in that two steps were employed; 
one to introduce the current-limiting reactance, and the 
second to open the circuit. A still later development of the 
reactance breaker idea has somewhat simplified the matter. 
Instead of employing interlocked mechanism, such that the 
first mechanism introduces the reactors, and the second opens 
the circuit, two similar breaks are now employed operating 


-simultaneously from a common mechanism—one of which is 


shunted by a reactance coil. It is well known that the 
shunted arc is inclined to be unstable, and in actual test it 
has been found that the shunted breaker does its duty 


‘promptly and with very little effort. The final break, of 


course, will only involve the current permitted by the limiting 
reactance. 
For some time breakers were supplied according to the 


judgment of the designer of the equipment, or according to 


the ideas of the purchaser. Now, installations are quite 
generally receiving individual consideration in the breaker 
applications, and the desirability of a uniform method of 
rating is growing constantly more pressing. A method, 
developed from experience, tests, and consideration of com- 
mon problems, assumes the breaker to be installed directly on 
the bus and to protect same. against near-by short circuits. 
In determining the maximum breaker duty a generator equip. 
ment of 8 per cent. impedance—capable of delivering 121 
times normal current at the first instant of short circuit, is 
: It is also assumed that by the time breaker open- 
ing occurs, this maximum current value will have decreased 
to one-half the initial, namely, to 64 times normal. In this 
way, when a breaker design has n fixed as capable ef 
rontonng a certain current at a certain voltage, the K.V.A. 
rating of the system to which it may properly be applied is 
one whose normal current rating is obtained by divi g the 
breaker current rating for the particular voltage by 64. us 


a breaker rated at 160,000 K. v. A., three-phase, 44,000 volts, 


contemplates 2,100 amps. per phase in the arc, and may pro- 
aving a normal current of 335 
amps, 44,000 volts, three-phase. 
All this contemplates instantaneous tripping. If time 
be made to a still 
larger station, provided the maximum current mentioned is 


rae oe 
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‘ Pig, 8.— SOLENOID MECHANISM FOR OPERATING ELECTRICALLY 


CONTROLLED BREAKER; INCORPORATING DEVICE SHOWN IN 
Fia. 7. 


not exceeded. The time to reach the sustained short-circuit 
currents will vary widely; possibly from 15 to 50 cycles on 


60-cycle systems, and from 5 to 20 cycles on 25-cycle systems. 


With time elements set for these periods or longer, the 


maximum duty on the breaker will approximate interrupting 


double current, and in general, for such installation the 


capacity of the plant may be at least doubled as against the 
1 5 application on instantaneous tripping. , 
The t method of specifying breaker equipment for a 
iven service is to indicate the duty which the breaker will 
expected to perform by giving the maximum current that 


N it may be called upon to interrupt, as well as service voltage. 


The present tendency in circnit breakers is largely to 
improve mechanical details. Insulation of designs has gener- 


ally been adequate. Among the notable mechanical features 
found in modern breakers are: I 
- tanks with supports and fittings so as to safely withstand 


(1) Increased strength of 


the shock of rupturing large powers. (2) Rapid acceleration 
of breaker so as to obtain high rates of contact separation 


with the attendant early termination of arcs, and consequent 


reduced energy dissipation. (3) Provision for vented expul- 
sion chamber over the oil from which gases may. escape 
without entraining much oil, thus reducin the high and 
otherwise destructive pressures occurring in heavy duty. (4) 
Arrangement for liberal and easily replacable contact parte 


ok minimum cost, in even small as well as larger capacities. 


(5) Employment of larger capacity (single) pole units, suit- 


ably assembled, and operated from a single separate mechan- 


ism, instead of using multipolar units assembled with indivi- 
dual mechanisms. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


URUGUAY.—The Government have been authorised to 
prohibit the exportation from Uruguay of the following 
articles: Unworked metals and worked metals in the form of 
waste articles or scrap of iron and steel, copper, tin, lead, 
zinc, aluminium, antimony and combinations of same, 
such as tinplate, galvanised iron, bronze, solder, brass and 
yellow metal; wire; surgical instruments or physical instru- 
mente for medical use; hospital apparatus and materials. The 
Executive may, however, in special cases permit the exporta- 
tions of articles of the kinds specified. 


VENEZUELA.—The Government have passed a new stamp 
tax law, as follows: On documents covering transactions of 
an estimated or determined value of from 25 to 50 bolivars, 
a stamp of 5 cents; between 50 and 100 bolivars, 10 cents: 
between 100 and 200 bolivars, 20 cents; between 200 and 300 
bolivars, 30 cents; between 300 and 400 bolivars, 40 cents; 
between 400 and 500 bolivars, 50 cents; between 500 and 1,000 
bolivars, 1 bolivar; over 1,000 bolivars, an additional bolivar 
for each 1,000 bolivars or part thereof. Civil or mercantile 
documents of whatever value will be covered by a stamp of 
10 bolivars. Sales by credit will pay a stamp tax double that 
of the above-mentioned tariff, according to the value of the 
sale. As regards Customs documents, manifests of importa- 
tion or exportation will carry a stamp of 2 bolivars for each 
1,000 bolivars of the value manifested or fraction thereof.— 
Norg: 25 bolivars = £1. 


UGANDA PROTECTORATE.—The free importation of the 
following articles has been provided for: Electric cable or 
wire, the posts for carrying the same, and all other material 
required for the purposes of generating, storing, or distribut- 
ing electrical energy, whether for power or lighting, on satis- 
factory proof being given to the Director of Customs that such 
articles and materials have been imported solely for such 
purposes. Such exemption shall not, however, include lamps 
or their fittings or materials other than industrial machinery 
required for the purpose of using electrical energy. The above 
item has been substituted in lieu of the following item, which 
has now been deleted: Apparatus and appliances used in 
connection with the generating and storing of electricity, but 
not including lamp-posts or lamps and their fittings. 


SIERRA LEONE.—The Government have instituted a sur- 
tax of 25 per cent. on the duty leviable on all goods subject to 
the ad valorem duty of 10 per cent. 


FRANCE.—The Government have issued a new decree 
abroga ting the decree of February 12th in virtue of which 
graphite was allowed to be exported from France without 
special authorisation when consigned to the United Kingdom, 
the British Dominions, Colonies and Protectorates, Belgium, 
Japan, Montenegro, Russia, Serbia, and the United States. 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 


comply expressly for this journal by Messrs. W. P. Tuourson & Co., 
l lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


11.790. Short - circuiting and brush: lifting gear for alternating-current 
motors.“ Lancasning Dynamo & Motor Co., Lro., H. B. Wunnonz, and 
R J. RosRRTS. August 16th. 

11.795. Contact devices for ceiling roses, cut-outs, connectors, rosettes 
ane like electrical fittings.” H. B. Prewtics & W. A. McKercnar. August 

th, 

11.818. Electrolytic refining of tin.” W. J. Mxtitersn-Jackson (American 
Smelting & Refining Co., United States). August 16th. (Complete.) 

11,831. “ Transmitters for wireless telephony.” Maxcon1’s WIRELESS TELE- 
GRAPH Co., LTD., & Sorgen OLur Emi, THERKELSEN Trost. August 16th. 

11.889. Electric oe gas light fittings.” C. Horky & W. H. Dxucgunn. 
August 17th. 

11.910. Accumulator cell boxes for train lighting and other purposes. 
H. D. EAxL. August 18th. . j 

11,935. “ Dynamo-electric machine.” 
(Complete.) 

11,938. Electric distributing systems for motor road vehicles.” H. Lucas 
and C. L. BeerorN. August 18th. 

11.957. Electrical egg-testing devices. H. J. Genrry. August 18th. 

11.961. Method of generating high-frequency electric currents.” T. F. 
Watt. August 19th. 


A. H. Nevutanp. August 18th. 


11.74. Method of and apparatus for controlling dynamo-electric machines 


or the like for use principally in connection with the lighting and/or heating 
of trains, motor road, and other vehicles. W. F. W. Ruopss & J. Finzi. 
August 19th. 

11.976. Sound-transmitting means. J. Lippin (Universal High-Power 
Telephone Co., United States). August 19th. (Complete.) 

11.981. Electrical flasher.” W. Rego-Letusrincg. August 19th. 

11.990. Thermostats.” W R. Cark & W. T. Davies. August 19th. 

12.000. Electric supply systems particularly for use with Internal combus- 
tion motors.“ E. C. R. Marks (Motor Ignition & Devices Co., United States). 
August 19th. (Complete.) 

12.039. Electric signalling apparatus.” J. W. Mackenzies (Otto G. H. E. 
Kehrhahn, United States). August 20th. 

12.055. “ Sparking plug for internal combustlon engines.” R. W. Hares. 
August 2lst. 

12.075.“ Sealing means, more particularly for use in connection with 
accumulator cases. C. A. VAkDBRVRLL. August 21st. 


PUBLISHED SPECIFICATIONS. 


1914. 

3,902. CIRCUITS FOR TRLEPHONE EXCHANGES. Siemens Bros. & Co., Lid. 
E. A. Laidlaw, and W. H. Grinsted. February 14th. 

10,110. Gas-perectiInc APPARATUS ron PorraBLe Evecraic Hawn Lars. 
G. J. Ralpn. April 24th. (September 14th, 1914.) 

11,940. ELegcTRIC SIGNALLING INSTALLATONS. Siemens Bros. & Co., Ltd. 
(Siemens & Halske Akt. Ges.). May 14th. 

11,993. Macnetic Chucks snp Like How3pinc Devices. Norma Cie Ges. 
May 15th. (May 17th, 1913.) ne 

12,018. ScuBaguzeots SOUND S. CAL RECEIVERS. May 15th. 
(May 29th, 1913., 7 

12.310. Enctosro Execrric Fuses or Sarety CARTRIDCES. 
Dynamo Works, Ltd. (Siemens Schuckertwerke). May 18th. 

12,372. Mrans FOR Propucinc HIGH-FREQUENCY CURRENTS. 
May 19th. 

12,443. INSULATOR FoR THE OvERIINAD CONDUCTORS oF Evsecrrio Lines. F. 
Libano. May 20th. (May Slst, 1913.) 

12,479. Execrrio WI DING. Allgemeine Elektricitats Ges. May 80th. (May 
20th, 1913. Addition to 8, 595 / 14.) 

12,688. ELECTRIC SWITCH ror INCANDESCFN? LAUT Firtincs. W. J. Mellersh— 
Jackson (Geb. Jaeger). May 22nd. 

12,814. SLIP-RINGS POR DYNAMO-ELECTRICAL Macwingry. Siemens Schuckert- 
werke. May 25th. (May Zlst, 1913.) 

13,186. RecENERATIVE BRAKING or Exscrreic POLYPHASE Commutator 
Macnines. Siemens Schuckertwerke. May 28th. (June Alst, 1913.) 

13,213. TIGHTENING Devices ror OVERHEAD ELECTRIC CONDUCTORS. 
Schuckertwerke. May 29th. (May 29th, 1913.) 

13.520. RADIATING System FOR SIGNALLING By ELECTRIC Waves From ABRO- 
PLANES. Signal Ges. June 3rd. (Addition to 736/13 and 23,728/13.) 

13,541. MANUFACTURE OF INCANDESCENT Lamps. C. Gladitz. June 3rd. 

13,553. VEHICLE Licutinc Prants WorKING wiTH Dynamo AND STORACE 
BATTERY. Ges. Für Elektrische Zugbdeleuchtung. June 3rd. (July 11th, 1913.p 

13,554. Veuiche LICHTING PLANT WORKING with Dynamo AND StoracB Baf- 
ERV. Ges. Für Elektrische Zugbeleuchtung. June 3rd. (April 28th, 1914. 
Addition to 13,553/14.) 

14,278. Rotors FOR DYNAMO-ELECTRIC MACHINERY. 
Works, Ltd., & E. O. Kieffer. June 13th. 

14,378. PROCESS ron STARTING ELECTRICALLY-CONNECTED Rotary CONVERTERS- 
AND ASYNCHRONOUS GENERATORS. Siemens Bros. Dynamo Works & C. A. B. D. 
Koettgen. June 15th. 

14,379. <JMPLENENT FOR LayInc CABLES oR Wires in THE Gao R. H. 
Fowler (W. Turner). June 15th. . 

14,381. REnperinc Tuncsren Ducmnie. C. Trenzen. June 16th. 

14,384. SWITCHING ARRANGEMENTS FOR Rotary Converters. Siemens Bros. 
Dynamo Works, Ltd. (Siemens Schuckertwerke). June 15th. 

14,483. ELECTRIC TRANSFORMERS AND OTHER HIGH-TENSION ELECTRIO APPARATUS 
Meirawsky & Co. Akt. Ges. & K. Fischer. June 16th. 

14,561. Spark PLucs. M. Rall. June 17th. (July 10th, 1913.) 

14,683. TENSIONING ARRANGEMENTS FOR OVERHEAD ELECTRIO ConpUCcroas.. 
Siemens Schuckertwerke. June 18th. (June 2lst, 1913.) ` = 

15,024. Receivinc Device ror SuBagcrous Sounp SIGNALS. Signal Ges. 
June 23rd. (July 24th, 1913.) 

15,471. Circuit ARRANGEMENTS FOR TELEPHONE SySTEMS, Siemeas Bros. and 
Co., Ltd. (Siemens & Halske Akt. Ges.). June 27th. 

15,546. SeLectinc DEVICES ron TELEPHONE OR OTHER Circuite. Siemens 
Bros. & Co., Ltd., T. Pettigrew & D. A. Christian (partly Siemene & Halske 
Akt. Ges.). June 29th. (Addition to 818/13.) 

15,642. APPARATUS FOR THB CONTROL Ok OPERATION OF RatLwav AND TUB 
Like Points or Swirchzs. Siemens Bros. & Co., Lid. (Siqmene & Halske 
Akt. Ges.). June 30th. 

15,871. INTERRUPTING Devices ror Hicn-vewsion Exsecrrio Currents. 
Siemens Bros. & Co., Lid. (Siemens & Halske Akt. Ges.). July Ind. 

15,881. DETECTOR ron ELECTRO-MAONETIO Waves. Deutsche Telephon werke. 
July 2nd. (January 24th, 1914.) 

15,958. Winoincs or Dynamo-ELectric MACH NV. Siemens Bros. Dyname 
Works, Ltd., & E. O. Kieffer. July 8rd. 

16,063. Process ror THE MANUFACTURE or ELgcTROLYTIC Execrropgs. Schott 
ani Gen (firm of). July 6th. (July 21st, 1913. Addition to 17,759/13.) 

16,945. Execrromerers. B. Szilard. July 16th. (October 15th, 191 
Divided from 20,008/13.) 

17,949. STARTING SWITCHES OR CONTROLLERS FoR DYNAMO-RLECTRIO MCU ,L. 
Siemens Schuckertwerke. July 29th. (July 29th, 1913.) 

18.033. Txtxruons Systems. J. G. Blessing. July 90th. (July Silst, 1913.» 

18.290, Warrma or Corrina Tatscraru Sysrsm. A. G. Bloxam (Tele- 
pantograph Ges.). August 7th. 

18.303. Execreic Hoisrinc APPARATUS. A. H. Colley. August Tth. 

18,494. Mgasurino Execrrical Engrcy. J. C. Wilson. August loch. 
(August 14th, 1913.) 

18,496. Etecreic Hearer Units ron Flum Minas. H. A. Gill (Cutler- 
Hammer Manufacturing Co.). August 10th. f 

18.497. Raus ror ELrrcrrIo VoLftace REGULATORS. British Thomeoa- 
Houston Co., Ltd., A. P. Young, & A. H. St. C. Watson. August 16th. 

18.502. ELxc ACA. Switcurs. Siemens Schuckertwerke. August 10th. 
November 22nd, 1913. 

i 18,565. Circuit? e ror OPERATING un Smrermo 
THLEPHONE INSTALLATIONS BY NUMBER ImPULSES. Siemens Bros. & Co., Ltd.. 


nd Pettigrew. August llth. 
18,566. T INCANDESCENT 1 aa) Lamps. Allgemeine Elektricitéts Ces. 
A t llth. (August 18th, i 

1 685 N Resistances. British Thomson- Houston Co., Lid. (General 
Electric Co.). August 14th. 

19.882. Exscrric Cam. C. J. Beaver & E. A. Claremont. September 7th. 


20.603. ATTACHMENT TO PREVENT La 5 Lamps oa Grosss. H. 
Maddick. October 6th. (February : 
21.785. PE eee 5 British Thomson-Houstoa Co., Ltd. 
General Electric .). tober A 
22.897. System oF CONTROL ror MAarnraininc m RAe SFSEDS oF b 
NumBer OF ELECTRIC n Anderson & C. A. Atchley. November 
83rd. (Cognate application, 6. à 

23.121. . RECTIFIERS ace 5 55 British Thomson. 
Houston Co., Ltd. (General Electric Co.). ovem 5 

28.366. Controt System Fon Execrsio Motors, Igranic Electric Co., Ltd. 
(Cutler-Hammer Manufacturing Co.). December lst. 

24.039. Maximum CURRENT OR Overtoan Circur? Breaceed. W. ]). 
Mellersh-Jackson (Soc. Anon. Movo). December 14th. i 
24.429. Binoinc Posts ror ELectrkio Conpucrors, H. F. Adickes. 


December 2lst. 
1918. 


1.928. MACNETIC SKELP-CHARGING Macnines, W. T. Garilta. February 6th. 
February 7th, 1914. 
Gz ach. e Rxv. i Sterling Telephone & Electric Co., Ltd.. and 
T. D. Ward-Miller. April Ist. 

6.117. ELECTRICAL D anO NON Arraratus. W. T. Henley's Telegraph 
Works Co., Ltd., and E. E. Judge. April 83rd. 7 k 
6.222. ComBINep Execrric Switcsas anp Piuo Courtmos. G. Markt. 
April 26th. 
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SCIENCE AND WAR. 


THE British Association this year is meeting under con- 
ditions without precedent during its history of 84 years, 
and naturally its proceedings are deeply tinged with the 
influence of the conflict which is raging throughout Europe. 
All social functions have been omitted from the programme, 
which is confined strictly to the reading and discussion of 
papers and reports, and to visits to works and other 
places of scientific interest. The subjects to be dealt with 
in many cases are more or less directly related to the war 
and matters arising out of it, and the address delivered 
by the President, Prof. Arthur Schuster, on Tuesday 
evening, which treated of the common aims of science and 
humanity, contained many allusions to the struggle for 
existence through which our civilisation is passing, while 
that of Prof. H. S. Hele-Shaw, president of Section G, 
was devoted wholly to demonstrating the necessity of 
utilising the services ef every agency at our command not 


only during the war, but also in the industrial war which 


will inevitably follow the conclusion of hostilities. 
The former was couched mainly in the abstract and 
philosophic vein, dealing with the affairs of the intellect. 


The President drew attention to the fact, which we regard 


as one of the most valuable and hopeful phenomena result- 
ing from the great catastrophe,” that the common 
danger has dissolved our individual differences, which were 
dividing the community into groups with widely divergent 
and sometimes opposing interests, and has revealed that ` 
after all the clash of interests is merely superficial, and that 
we are all united by a solid bond of sentiment and purpose. 
Terrible and deplorable as are the immediate results of 
warfare, there is firm ground for hoping that the nation 
will emerge from the ordeal spiritually awakened and re- 
vivified, with a new outlook upon the world of men and 
things, and with a broader and higher conception of the 
duties owed by men to the community from which they 
derive their privileges. 

Referring to the position of the Brit tish Association and 
the functions which it should falfil, the President showed 
that in the beginning it was intended to be of an exclusive 
character; in the words of Sir David Brewster, its principal 
founder, it was to be “ an Association of our nobility, clergy, 
gentry, and philosophers,” a definition which reflects the 
snobbish spirit of the time, and incidentally reveals the 
traditional attitude of the English people towards men of 
science, as persons of an inferior grade. Fortunately this 
narrow-minded policy did not prevail, and the Association, 
instead of becoming a scientific clique, has been able to 
exercise a powerful inflaence on the progress of science and 
on the dissemination of scientific knowledge amongst lay 
members of the public; but Prof. Schuster admits that 
its efforts have been spasmodic, and suggests that the 
present juncture affords the opportunity to secure greater 
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continuity in its work and better co-ordination with other 
scientific organisations. In the Association we certainly 
possess a magnificent machine of established reputation and 
efficiency, and it seems obvious that it ought to be utilised 
to greater advantage than is possible under the existing 
regime; its load factor is lamentably low, and we see no 
fundamental reason why it should not be enormously 
improved. | 

The bulk of the President’s address related, as we have 
indicated, to the intellectual field, and it contains many 
interesting arguments and epigrammatic observations; the 
author inveighs against the popular tendency to differentiate 
between men of theory and men of practice, without regard 
to the obvious truth that nothing of value is ever done which 
doea not involve both theory and practice.” He points out 
that “ we must guard against accepting a man’s estimate of 
his own power to convert his thoughts into acts. In the 
ordinary affairs of life a man who calls himself a man of 
action is frequently only one who cannot give any reasons 
for his actions.” 

While we are unable to devote space to a detailed considera- 
tion of the address, we feel that the following extract is so 
true and so significant that it should be quoted in fall :— 


It we must avoid acsuming special intellectual qualities when we 
speak of groups of men within one country, we ought to be doubly 
careful not to do so without good reason in comparing different 
nations. Zo called national characteristics are in many cases 
matters of education and training; and, if I select one as an 
example, it is because it figures s0 largely in public discussions at 
the present moment. I refer to that expedient for combining 
individual efforts which goes by the name of organisation. Au 
efficient organisation requires a head that directs and a body that 
obeys; it works mainly through discipline, which is its most 
essential attribute. Every institution, every factory, every busi- 
nees establishment, is a complicated organism, and no country ever 
came to prominence in any walk of life unless it possessed the 
ability to provide for the efficient working of such organisms. To 
say that a nation which has acquired and maintained an empire, 
and which conducts a large trade in every part of the world, is 
deficient in organising power, is therefore an absurdity. Much of 
the current self-depreciation in this respect is due to the confusion 
of what constitutes a true organisation, with that modification of 
it which to a great extent casts aside discipline and substitutes 
co-operation. Though much may be acoomplished by co-operation, 
itis full of danger in an emergency, for it can only work if it be 

a loyally adhered to; otherwise it resembles a six-cylinder motor in 
which every sparking-plug is allowed to fix its own time of firing. 
Things go well so long as the plugs agree ; but there is nearly 
always one among them that persists in taking an independent 
course, and, when the machine stops, complains that the driver is 
inefficient. The cry for organisation, justifiable as it no doubt 
often is, resolves itself, therefore, into a cry for increased disci- 
pline, by which I do not mean the discipline enforced at the point 
of the bayonet, but that accepted by the individual who voluntarily 
subordinates his personal convictions to the will of a properly 
constituted authority. This discipline is not an inborn quality 
which belongs more to one nation than to another ; it is acquired 
by education and training. In an emergency it is essential to 
success, but if it be made the guiding principle of a nation’s 
activity, it carries dangers with it which are greater than the 
benefits conferred by the increased facility for advance in some 
directions, N 

The lack of discipline how prominent a feature is it in 
the recent history of this nation! We have seen it in 
politics, in trade unions, in commercial circles—even during 
the war it has been exhibited, especially in the ranks of 
labour. It is fraught with danger to the State, which, we 
grieve to say, has fostered it by injudicions legislation in 
the past, and it has proved a fatal obstacle to many a 
promising scheme for co-operation in trade matters. The 
individual who will not subordinate his personal views to 
the decisions of authority, and stubbornly persists in fol- 
lowing independent lines, is the wrecker of all such hopes, 
as we have often regretfully observed, and it is particu- 
larly significant at a time when the star of our enemies 
appears to be in the ascendant that he is conspicuously 
absent from their ranks ; the complete subordination of the 
German to the decrees of those in authority is a matter 


. Be 


of common knowledge, and constitutes the chief strength 
of the nation. 

It does not involve servility—on the contrary, the pride 
of the German is notorious—but it does involve self-sacri- 
fice, than which there is no higher quality, and which is 
equally manifested by our foes. We would not follow the 
latter in many respects, but we should be well advised to 
copy such good qualities as they possess, and as Prof. 

uster states, in an emergency discipline is essential to 
success. The need of it will be felt not only during the 
war, but also in pursuing concerted measures afterwards to 
maintain and advance our commercial supremacy. 

But the author sounds a warning note, lest we beat the 
utilitarian drum too loudly ” ; he says: the combination 
of the search for the beautiful with the achievement of the 
useful is the common interest of science and humanity ” ; 
“do we not find in the worship of material success the seed 
of the pernicious ambition which has maddened a nation, 
and plunged Europe into war? and he concludes that in 
the struggle which convulses the world Science gladly gives 
all the power she wields to the service of the State, be- 
cause a war wantonly provoked threatens civilisation, and 
only through victory shall we achieve a peace in which once 
more Science can hold up her head, proud of her strength 
to preserve the intellectual freedom which is worth more 
than material prosperity, to defeat the spirit of evil that 
destroyed the sense of brotherhood among nations, and to 
spread the love of truth. 


aa a 


4 EER SONT M. STEYLAERS, whose account of the 
1 g as efforts of German firms to dominate the 

e Neutral.“ electrical field in Belgium, and whose 
reference to the preparations that are 

being made for labelling German-made goods as British- 


made” after the conclusion of the war are already 


familiar to our readers, tells us in our “ Correspondence” 
columns to-day how German lamps are getting into Spain 
as ‘“‘Swiss-made.” So long as Italy was not at war such 
lamps were finding their way into Spain through that 
country, but since Italy threw in her lot with the Allies in 
their fight against Prussian oppression, German-owned 
lamp works have commenced operations in Switzerland 
whose prodact may or may not all be of Swiss manufacture 
though it is allowed to pass through France as such. 
Our correspondent not unfairly asks what we may expect 
after the war if such competition is permitted now. We 
may anticipate that German firms will not then immediately 
show a very burning desire to mark their products Made 
in Germany —are not those other labels mentioned by M. 
Steylaers already prepared ?—and more things may claim to 
be Swiss and Dutch than are doing so even now. Su 
matters are very difficult to control completely under prevail- 
ing conditions, and there may be leakage at some pointa, bat 
we trust that the French authorities who have adopted sach 
thorough measures in dealing with enemy companies formerly 
owned and operating in France, will be on the alert and 
ready to confiscate imports of enemy taint. 

In other ways the enemy has his agents at work in Swit- 
zerland, as the Reuter dispatches from Zurich at the end 
of August showed. It seems that many Swiss manufac- 
turers and wholesale houses are forming private import 
trusts in such centres as Geneva, Zurich, St. Gall and Basle, 
which will give the guarantees that the Allies have demanded 
that none of the Allied manufactures that they are 
allowed to receive shall reach Germany and Austria. A 
vigorous German propaganda is said to havs been employed 
to defeat this effort of the Swiss firms, and it is gratifying 
to observe that the latter will not yield before the artifices 
of the Teuton. The Swiss manufacturers will probably 
find that the products of “ neutral ” countries will be held in 
leas suspicion by Allied buyers if they assist in the suppres- 
sion of German exporting across Switzerland of manufac- 
tures which, in passing, conveniently change their “ place 
of origin.” 
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Ir may be argued that these are 

5 ¥ peculiarly ill- chosen times for repeating 

the old criticisms of the British Consular 
Service; Government Departments are snowed under with 
far more pressing matters in these days of anxiety, and 
really have no time, even if they have the inclination, to 
undertake revision and reorganisation of the system and 
service. Certainly there is a good deal tobe said for that 
attitude ; this horrible and colossal warfare in Europe has 
placed many world affairs in a state of flux, and all sorts of 
things are in the melting-pot. Yet when all this, and much 
more like it, has been said, are we not driven to ask If 
not now—when?” After the war”? when the inter- 
national trade rivalry resumes, and when it becomes more 
remorseless than ever—uniess statesmen and sentiment, 
trade ententes and financial conditions, combine to hinder. 
Reorganisation of the Consular Service in the interests of 
British industry, and along such lines as shall not weaken 
diplomatic strength —this is not an undertaking to be effected 
by a few strokes of the pen, a few substitutions of names, 
or a disonssion in the House of Commons. It will be rather 
late in the day to begin to deliberate when, as a nation, we 
are, perhaps suddenly, we hope gradually, returning to the 
former operations of our industrial life. We have heard 
whisperings of a something that the Board of Trade was 
going to do—that it actually had in course of preparation, 
and probably, if we were permitted to examine the archives 
of that Department, we might be entertained with interesting 
disclosures. But in absence of anything definite to guide 
us on that point, we may be allowed to hope that in these 
days of war absorption the matter is not being left entirely 
alone. We never have thought that the Consular Service, 
if brought to the highest pitch of excellence and efficiency, 
shonld be expected to do many things that manufacturers 
and traders ought to do for themselves. It is not desirable 
that it should be regarded as a possible substitute for 
private initiative, but Consuls can help where 
private parties are helpless, and experience has 
proved that the Con-uls of competing countries have 
done great things to assist the industries of those countries 
which their traders never could have accomplished without 
their aid. One of the strongest criticiems that have been 
levelled at the British Consular system is that it compares 
` unfavourably with the Governmental official aid given to 
our competitors. Some comments that appeared in a recent 
issue of the Chamber of Commerce Journal have drawn a 
remarkable letter from a well-known West-End firm of 
cigar merchants and shippers (Martins, Ltd.), relating an 
experience of the British and American Consular services, 
We quote :— 

We were desirous of extending our business in various countries 
and we wrote to the British Consuls fully explaining our pro- 
position and asking them to furnish us with a list of importers 
of good standing of our particular commodities. Although we 

ed some 80 or 40 Consuls, the response was most meagre 
and dissppointing. One of the Consuls who responded to our 
inquiries called to see us when he was home a few months after, 
and we told him what our experience had been. His reply was: 
* Ah [—I’m afraid his Majesty Consuls are so conscious of the fact 
that they represent his Majesty, that they pay little or no attention 
to commercial inquiries,” 

Well, being unable to get the desired information from the 
British Consuls, we made inquiries from the American Consuls, 
and practically every one of them responded, and, moreover, gave 
us à lot of useful local information. Oan we wonder that British 


business men complain of the paucity and uninformative nature of 
our Consular reports as compared with those issued by the American 
Consular Service ? 


There may be little in common between cigars and elec- 
trical manufactures, but we fear that the exporting firms 
in both trades will find themselves generally in agreement 
with this complaint. Not that all British Consuls are 
inattentive or too superior—we have ourselves received 
letters from numbers of them showing their desire to assist 
as in certain matters; but compared to what one would 
expect, the result has been so negligible as to discourage too 
confident a reliance being placed upon such sources of assist- 
- ance. Our pages have of late borne ample evidence to the 
thorough way in which U.S. officials have been reporting for 
the benefit of American firms on the electrical possibilities 


of different markets, and our own Department might with 
advantage take a leaf out of their book; the lack of desire 
in America to engage in extensive export operations is more 
to blame for the relatively small dimensions of such business 
than is its Government Commercial Intelligence Service. 
The above letter, however, while it pays a tribute to 
American excellence, also discloses a point of questionable 
value from the American point of view. We are not sure 
that we should regard it as quite a mark of strength for the 
British Consular service to lay itself out to render assistance 
to the traders of other countries, though there may be very 
ood reason in certain cases for reciprocal relations. We 
shall be quite content if something can be done to ensure a 
more generous and intelligent commercial assistance being 
given by British Consuls to British manufacturers. 


3 THE lead market during the past few 

Lond: weeks has presented several interesting 
features. Ou the whole, the market has been irregular, | 
and somewhat difficult, but there is a decided firmness, 
although at one time the demand for this metal was not- 
quite so active and prices slipped back slightly. The factor 
which is mainly responsible for the present tone of the 
market is a lightening of the stocks. Recent arrivals have 


been far from heavy, and stocks are becoming more or less 
exhausted. Added to this the loss of a steamer carrying 
700 tons to the Tyne has made the position more difficult. 


- Shipments to the Continent, more particularly to Russia, 


continue heavy, and it seems likely that the bulk of lead 
arriving during the next few months will be urgently 
required for shipment to Russia, so that very little may be 
available for the home market. These shipments are under 
old contracts. The requirements of Russia are so 
urgent that it seems as though the question of price will 
scarcely arrest shipments, but recently very little has 
matured from the numerous inquiries from this quarter. 
Besides Russia, Holland and Sweden have been in the market 
for lead, but business with these countries is natarally 
difficult to consummate. 

The American market has remained very firm, and in 
some quarters it is hinted that the possibility of fresh 
attempts being made at manipulation by interests across the 
Atlantic are not altogether remote. No step seems to have 
been taken in the direction of meeting the market here, and 
prices in New York are now £2 to £3 above London parity. 
The output in the United States is still very high, although 
naturally consumption, especially for munitions purposes, is 
great. The American interests in Mexico have diminished 
their smelting activity for the time being in consequence of 
the unsettled state of the country, but mines continue to 
operate. In spite of all the troubles through which Mexico 
has passed, and is passing, hope is held out for the fature 
of the lead smelting industry in that country. It is 
believed that the new attitude assumed by President Wilson 
towards Mexico will produce some tangible results, and that 
United States smelters will be able to resume active opera- 
tion of all their plants there at no distant date. Mean- 
while Australian and Spanish lead is coming forward in 
very regular quantities, and as there is every prospect of an 
increase in the Australian smelting capacity in future, 
this country should not be so largely dependent upon sup- 
plies from across the Atlantic. It is understood that 
Broken Hill lead is now being tendered against due contracts. 


Coal Prices.—At the meeting of the Swansea Electric 


Lighting and Tramways Committee on September 23nd, the chair- 


man, Col. A. Sinclair, was cordially thanked for having been 
instrumental in inducing the Executive Committee of the Muni- 
cipal Electrical Association to take up the que tion of the exclu- 
sion of existing contracts under the Coal Prices Limitation Act 
with the Government. The result, said Ald. Colvill, was that 
contracts entered into prior to the passing of the Bill would now 
benefit to the extent of 4s. per ton when the Act came into opera- 
tion next November, the same as all other contracts. The Mayor 
(Ald. Daniel Jones) who proposed the resolution, said that not only 
Corporations but many private firms would benefit by the Govern- 
ment concession, 
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MATTHEW HAMILTON GRAY. 


For the second time within less than 18 months has the 
old church at East Wickham been the scene of mourning 
for the death of a member of one of the most beloved and 
honoured families known to the telegraph and electrical 
industry and profession—the Grays of Silvertown. The 
late Robert Kaye 5 loss is still so sadly felt 
was laid to rest in the spring of last year; his signal 
services rendered to the profession and industry and to 
many a good cause brought him into some degree of public 
ominence, and a very lurge and representative gathering 
attended at the family grave to pay their homage to his 
memory. Again, on Monday afternoon last, amid the 
changing tints of early autumn, at the same hallowed spot, a 
second company of mourners gathered to lay to rest with 
honour a younger son of the same household—Matthew 
Hamilton Gray. The same gentleness and courtesy that 
had marked the nature and character of the late President 
of the Institu- 7 
tion were also 
among the ad- 
mirable traits 
by which the 
friends of the 
now deceased 
brother had 
learned to value 
his acquaint- 
ance. While 
Robert's activi- 
ties and sterling 
qualities thrust 
him almost un- 
willingly into 
the public gaze, 
Matthew Ham- 
ilton, shrinking 
even more from 
publicity, con- 
fined himself to 
practical work 
in his own par- 
ticular depart- 
ments, keeping 
in most intim- 
ate touch with 
all classes of 
men in the 
course of these 
business opera- 
tions, making 
hosts of friends, 
and never 
wearying in 
rendering use- 
ful service in 
comparatively private channels for the good of his company, 
his country, and for the welfare of mankind. 

Robert was the eldest and Matthew Hamilton the third, 
son of the late Matthew Gray, of 106, Cannon Street, 
London, and Lessness Park, Abbey Wood, in Kent—a 
fine type of man whom those who knew him are never 
likely to forget. Both brothers were educated at Greenock 
and at University Oollege School, London. 

Matthew Hamilton Gray retired from the active ser- 
vice of the India-Rubber Co.—the Silvertown company— 
about seven years ago, but he always continued to take a 
lively interest in the company's various operations. He 


Photo. by) 


passed away at Glenquaich, Perthshire, on Thursday last 
week, September 2nd, at the age of 61 years, having been 


born in June, 1854, at Glasgow. 

Having decided to adopt the profession of mining engi- 
meer, he attended the necessary courses at Jermyn Street, 
and qualified at the earliest moment as A. R. S. M. To 
obtain farther experience before actually practising, he 
made a two years’ sojourn in South America and the 
U.S. A., where he visited the most important copper, silver 
and gold mines; he then became employed in the East, 


MATTHEW HAMILTON GRAY. 


where he remained some three years, organising work in the 
cinnabar mines and oollieries in Borneo (Sarawak), and 
prospecting in the up-river districts, afterwards visiting 
China and other places. He then returned home suffering 
from a severe attack of fever, and when he had, in a large 
measure, recovered from this attack, he, at the urgent 
request of his father, joined the service of the India-Rubber 
Co., of Silvertown, first as assistant engineer and finally as 
engineer in charge of all submarine cable-laying operations 
dealt with by that company. 

As assistant he aided in the laying of the cables in 
Mexico and the large system of the Central and South 
American, the farther link to Valparaiso, besides the 
cables from England to Spain and many others. He did a 
great deal of pioneer work in connection with the Pucific 
Cable system. 

As chief engineer he effected the laying of many cables; 
to mention a few, the Spanish National from Cadiz to the 
Canaries, the farther link to Senegal, and the work of con- 
necting Senegal to Brazil across the Atlantic by way of 

- Fernando No- 
ronha. In addi- 
tion, he was in 
charge during 
the laying of 
other Contin- 
ental connec- 
tions with 
England, and 
the repairs of 
many cables 
throughout the 
world, a not 
unimportant 
portion of the 
submarine tele- 
graph engi- 
neer’s work. 

For services 
rendered to life 
and humanity 
generally whilst 
on expedition- 
ary work, he 
received presen- 
tationsfrom the 
‘English Gov- 
ernment and 
from the Ger- 
man Emperor, 
and the Portu- 
guese Govern- 
ment presented 
him with the 
Order of Com- 
mander of Villa 
Vicosa. 

A very capa- 


[4. F. Mackenzie, Birnam, N. B. 


ble all-round engineer, any work he undertook was 


invariably carried out quickly and successfully, and it is 
not an exaggeration to state that he was loved by all who 
knew him for his attainments, his deep reading, and his 
charm of manner ; he was generous to a fault. 

He was a good linguist, and apart from the philanthropic 
work in which he found his great pleasure, he followed 
with particular interest all geological and seismological 
studies. 

“ He was a man, take him for all in all, 
I shall not look upon his like again.“ 


Among those present at the funeral at Wickham Ohurob, on Mon- 
day last, were the following :—Mr. and Mrs. C. H. Gray, Mr. and 
Mrs, Wm: Gray and Miss Gray, Miss Margaret Gray, Mrs. Cameron, 
Miss Cameron, Lady Ann Marsham, Miss Tucker, Mrs. Mitchell, Mr. 
P. V. Luke, Mr. George Todd, Mr. Herbert Blyth, Major Robertson, 
Dr. Davidson, Col. Mostyn, Mr. A. S. Johnston, Mr. R. H. Hedder- 
wick, Mr. Stuart Russell, Captain H. Benest, Captain Morton, Mr. 
J. Jeffrey, Mr. E. Geale, Mr. J. Rymer Jones, Mr. E. March Webs, 
Mr. Bailey, Mr. H. Alabaster, and Mr. T. E. Gatehouse, 
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Mr. E. Raymond:Barker sends us the following tribute to the 
late Mr. Gray :—" On September 2nd died Matthew Hamilton Gray, 
one of the best-known men of his day in submarine cable engi- 
neering enterprise, and, for many years, sea-going engineer-in-chief 
under the administration of his late distinguished eldest brother, 
Robert Kaye Gray, who was managing director of the ‘Silvertown ' 
company, and (home) engineer-in-chief of that organisation's sub- 
marine department, The news af ‘Mat’ Gray's demise at Glen- 
quaich, in Scotland, must have come as a shock to the many who 
loved him. It brought a pang to the writer, who for many years, 
at home and abroad, ashore and afloat, had regarded his depart- 
mental chief with that loyal devotion naturally induced by any 
personality built on the lines of ‘Mat’ Gray; and now to this 
kindly and generous-minded soul—who loved children, and was 
beloved by them—the hitherto Invisible has become the Visible. 
Fortunately the value of an obituary is measured by the ein- 
cerity of ita tribute to the departed one; not by the superficial 
area of the paper it covere. Matthew Hamilton Gray, after 
passing through University College, London, and other University 
courses of study on the Continent—specialising in Science and 
Engineering—took up mining engineering in Borneo, where, en- 
gaged in arduous work, he contracted severe malarial illness, which 
laid the seeds of much intermittent trouble later on. In this 
matter the writer—himeelf hard hit by the results of illness con- 
tracted in Senegal—can write in all sympathy. Regarding the 
work Matthew Hemilton Grey subsequently took up in the 
Silvertown Submarine Department, much might be written, 
and a long list of ‘cable-laying expeditions might be given. 
Many of these M. H. d. was in charge of. Later on, when his 
health began to fail, he carried on at home much useful, organising 
and supervising work, whilst others took the cable ships to sea. 
Regarding, however, the work M. H. G. carried out or supervised. 
is it not to be found in the engineering libraries in a shelf full of 
printed volumes ; records ing to the manufacture and laying 
of many ocean cables in various parts of the world? A final 
word — The writer found in M. H. d. a true friend; on some 
occasions of stress, he might have been an elder brother. May 
God rest his soul. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


A Boiler-Cleaning Machine. 
The American Consul in Goteborg reports that an electric 


machine for cleaning steam boilers was invented about a year 


ago by Mesera, Sandholm and Olsson, of Goteborg. A corporation, 
Elektrieka Pannrenenings-Bolaget, of Goteborg, was organised by 
the inventors to have the machine with necessary accessories 
manufactured and to operate the same. The electric power needed 
for the apparatus is small, and, in comparison with the old method 
of cleaning boilers, the time required is very short. 


Robust Switches and Fuses. 


A special line of knife switches and fuses of particularly robust 
construction, which should prove of interest to central station 
i and others, has been introduced by the ELECTRIC AND 
GENERAL WoRES, LTD., of 15, Victoria St., S. W. We illustrate a 
triple-pole switch and porcelain handle fnses of the type in question, 
from which it will be seen that they are provided with porcelain 


Fia. 1.—SEL¥-CONTAINED SWITCH AND FUSES, 


insulators and cast-iron base, thus rendering this type of apparatus 
eminently suitable for mounting direct on a wall or on ironwork, 
or for building up “skeleton” switchboards. This special adapta- 
bility will suggest many uses to engineers, and the fact that all 
connections are on the front and extremely accessible will increase 
their usefulness in certain spheres, 

All current-carrying parts are dull nickel-plated, these parts 
being thus protected against corrosion. In fact, the switches are 
thoroughly suitable for mounting in dusty and damp premises, 


Holophane Industrial Fittings. 


During recent years marked attention has been paid to the 
subject of economical and suitable factory lighting; indeed, in 
1913 the Home Secretary appointed a special committee to study 
this question, which has just issued its first report, Bad or 
indifferent lighting must result in slowing down the output, and is 
no doubt responsible for many accidents. With a view to meeting 


the growing demand for efficient industrial lighting, MESSRS. 
HOLOPHANE, LTD., of 12, Carteret Street, S.W., have introduced 
a series of industrial reflectors for local and general lighting, and 


N 


Fig, 2—INDUSTRIAL REFLECTOR FOR LOCAL LIGHTING. 


for low or high candle-power lamps up to 2,000 C.. half-waté 
lamps. 

Fall particulars of these reflectors, and a good deal of useful 
information on the subject, are contained in a list just issued by 
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Fia. 3.—CANDLE-POWEB CURVE OF LAMP, WITH_AND WITHOUT 
SHADE, SHOWN IN FId. 2. 


the firm. The Holophane industrial reflectors are composed of 
acientifically designed prismatic glass shades, over which aluminium 
cases are spun in such a manner that they seal up both ends of 


ee 


Fig, 4.—EXTENSIVE TYPE HALF-WATT REFLECTOR, 


the glass; in the result, excellent reflecting properties are obtained, 
and as both inside and outside surfaces are smooth, they are easy 
to olean and maintain in efficient condition. 

We illustrate in fige. 2 and 3 one of the firm’s reflectors for local 
lighting, and photometric curves for the same. 


5 $ 8 , | ee * 

á £ r * 
Fia. 5.—CANDLE:- POWER CURVES OF LAMP, WITH AND WITHOUT 
SHADE, SHOWN IN FIG. 4. 


Figs. 4 and 5 similarly illustrate an extensive type of 
5 to use with half-watt lamps in the general lighting of 
aotories. 
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‘ELECTRIC REMOTE INDICATORS FOR 
RIFLE RANGES. 


Atrempts have occasionally been made to employ electrical 
apparatus in rifle ranges for signalling the value of each shot, 
but the arrangements so far devised have usually been of a 
rather rudimentary description, and could be used only in 
conjunction with the usual mechanical indicators. 

The Marksmen’s Society, of Spandau, near Berlin, just 
before the outbreak of war took a decisive step in this 
direction, by having all its rifle ranges fitted with electric 
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Fia. 1—RIFLE RANGES AT SPANDAU, 


remote indicators on the Siemens system. The installa- 
tion, which was supplied by the Siemens Co., offers a 
number of novel features, and may be briefly described. 

ps The Society owns extensive shooting grounds, comprising 
three 300-m., 12 175-m., and two 100 m. ranges, and one 
of 35 m. Esch range is fitted with a transmitter and a 
receiver, serving to signal the number of the rings hit each 
time. Each of these 
apparatus,connected 
together by electric 
cables, Ss 8 
scale, the 23 divi- 
sions of which bear 
the inscriptions O, 
11 2;ö 0. 
„telephone . and 
“stop.” The trans- 
mitter is installed 
to the left of the 
target, between the 
guide bars of two 
contiguous targets 
(fig. 2), there being 
no need to provide 
any special room for 
it, as in connection 
with previous instal- 
lations. The re- 
ceiver is arranged at 
the firing point, to 
the left of the marks- 
man (fig. 8), and 
is readily read and 
checked by the 
latter, as well as by 
the secretary seated 
immediately behind him. Each transmitter and receiver 
comprises an index fitted with a handle, which is easily 
adjusted by hand, the pointer and handle of the transmitter 
being connected, in the interior of the casing, with an adjust- 
ing arrangement resembling a small electric motor (fig. 4), 
which ensures perfect agreement in the readings of the two 
apparatus. The index of the receiver is shifted by a 


Fig. 2.—TRANSMITIERS AT THE BUTTS. 


similar system, and, being protected by a glass plate, cannot 
be interfered with by the marksman. 

With each new reading marksmen are advised by a short 
acoustic signal given by an electric buzzer, at the trans- 
mitter and receiver, which is readily distinguished from the 
bell signals employed for other purposes. At the marksman's 
post and on the desk of the secretary seated behind him, 


Fic. 3 —FIRING Point, SHOWING RECEIVERS, 


there are push buttons actuating simultaneously the buzzers 
of the transmitter and receiver, which are distinguished by 
their different timbre. 

The installation further comprises a- telephone plant. 
Watertight telephones, arranged in the passage-way of each 
range, are connected up to an indicator switch installed 
in a special cabin, whence each telephone is readily called. 
In order to get a 
connection with his 
A p marksman, the man 

~ | entrusted with the 


ihe $ — operation of the 
2 * te i 


transmitter has only 
to adjust the index 
of the latter to the 
division “ tele- 
phone,” thus causing 
the receiver index 
to take up imme- 
diately the same 
position, and advis- 
ing the marksman 
that he is wanted 
on the telephone. 
The telephone plant 
has been designed on 
the - central-battery 
system, the battery 
being installed 80 
as to be protected 
against atmospheric 
influences. The tele- 
phone apparatus are 
joined together by 
means of armoured 
cables. 

The installation works as follows: — After taking up his 
post at the firing point and firing his shot, the marksman 
presses down the push button on his left, thus actuating 
the buzzers of his receiver and transmitter and calling the 
attention of the operator. The latter looks for the mark 
left on the target by the shot just fired, pointing out with 
a small rod the section in which this mark is found (top, 
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bottom, right or left). Having then taken down the target, 


he adjusts the transmitter index to the number of the ring 
hit by the marksman. While he is shifting this index, the 
electric buzzers of the transmitter and receiver are sounded 
simultaneously, and the receiver index takes up the same 
position as that of the transmitter. The operator finally 
pastes some paper on the mark made by the bullet, after 
which the target is ready for another shot. 

The first cost of this electrical outfit is in most 
cases more than made up for by the saving of ground 
and accommodation. Operating expenses are extremely 
low. At Spandan, three-phase current at 220 volts, 50 
cyles, is available for feeding the apparatus, thus allowing 
a very simple type of alternating-current indicator to be 


Fia. 4.—MECHANISM OF TRANSMITTER. 


ased. The 18 shooting ranges are arranged in six groups 
each of three, and as each group has an armoured under- 
ground cable of its own, any breakdown ia operation will be 
limited to the three ranges of a given cable. Each group 
communicates with the electric mains through a transformer 
steppiog down the pressure from 220 to 55 volts. The con- 
sumption of power of each transmitter-receiver set is about 
28 watts. 

An additional advantage of the electrical indicator is the 
possibility, as brought out by actual experience, of shooting 
at a rate 50 per cent. higher than usual, which is 
especially important on the short winter afternoons. 


AMERICA AND ELECTRICAL EXPOR 
TRADE. 


IN its last Session the United States Congress passed legisla- 
tion setting up a Federal Trade Commission. The pro- 
ceedings of that organisation have lately had direct 
referenc2 to the future possibilities for American electrical 
manufactures in foreign markets. A very entertaining 
account of statements made by leaders of U. S. electrical 
industry when appearing beſore the Commission, appears in 
the Electrical Review and Western Electrician (Chicago) for 
August 14th. The writer of the report, Mr. Waldon 
Fawcett, begins by quoting a statement by Mr. E. M. Herr, 
of the Westinghouse Electric and Manufacturing Co., to the 
effect that the American Home Market has been so good 
that little attention has hitherto been devoted to the 
exploitation of foreign business. ‘‘ Now we are suffering 
for it.“ It is recognised that the volume of that business 
is insufficient to even up the flactuations in domestic 
business which are inevitable. Mr. Herr mentioned that 
out of a total Westinghouse business of between £5,000,000 
and £6,000,000, something above £600,000 (10 per cent.) 
was foreign. During the past six months, while things 
have been disturbed in South American territory, one of 
Mr. Herr’s assistants (Mr. Townley) has made a tour of in- 
vestigation throughout the entire South American Continent, 
for he believes that his company ought to, and, under 
proper conditions, he thinks it could, do a very much larger 
trade. What Mr. Herr finds to be most pressing is the 
ability to get proper financial connections in the South 


American countries, and better transportation opportunities. 
„We are considerably handicapped in the matter of finance, 
but . . that is being remedied” by the recent 
exploitation in South American countries of U.S. branch 
banks, whose help is destined to be very useful. Mr. Herr 
added that his company (in America) did very little 
export business to Europe, considerable to Africa, but 
very little to South America. The Westinghouse 
interests were represented by companies in Europe 
British, French and Italian. They did not compete 
with those companies. The American company had here- 
tofore handled the South American countries, and the 
British company had had representatives there. You 
might say it was competition, because they sold goods and 
we sold goods in the same territory. Of conrse, we were 
very close to their representatives.” They would, of course, 
have very great interest in co-operating with their foreign 
companies, and it might be possible under proper conditions 
that they could co-operate with other electrical manufac- 
turers. The importance of this matter lay in the fact that 
their foreign competitors had no restrictions whatever in 
that respect, and the American company were meeting very 
drastic conditions as to prices from German, French and 
British electrical competition. The Germans were, perhaps, 
their most severe competitors in South America up to the 
outbreak of war. 

British and French manufacturers were there also in 
competition, but the American company had suffered most 
from German competition. Mr. Herr feels that the Germans 
have a great deal more assistance in the arrangements 
that they can make under the law than Americans have, 
and he thinks that this is a field where the American 
manufacturers can be very greatly helped. That has got 
to be done with due regard for the possibility of these 
foreign competitors of ours establishing agents and sub- 
branches in our country to enable them to get into any 
organisation or arrangements that might be made for 
American manufacturers. It might work to our very severe 
detriment.” In Mr. Herr’s estimation America’s very. 
greatest interest in foreign trade, aside from the mere 
broadening of the field and extending the business, is the 
evening up of the load upon the factory. 

It is very difficult, and very expensive, to administer a manufac- 
turing business under constant flactuation of that business, 
Daring the times of depression our overhead expenses naturally 
go on in very large volume; and the costs necessarily go up. It 
is extremely advantageous to have a business, as the foreign busi- 
ness in our line has been heretofore. When we are depressed here 
our foreign business tends to even up the load upon our manufac- 
turing facilities. It tends to keep our employés more steadily 
employed, and enables us to produce our goods at better costs than 
we could possibly do if we had that kind of a load to even up and 
did not have our foreign trade to help us, . 

Some members of the Federal Trade Commission appeared 
to be under the impression that American electrical exports 
consisted largely of supplies rather than of extensive installa- 
tions, and Mr. Waldon Fawcett in his article states that this 
erroneous impression was corrected by Mr. Herr, who 
explained that in addition to doing a supply business his firm 
furnished large equipments of all kinds in South America 
and Africa. He spoke of the excellent reputation of 
American electrical goods for quality —“ we are frequently 
specified as against foreiga competition,” but other 
coun ‘ries 
cut the price on us so severely and are able to produce goods and 
enter combinations (entering the market in ways that are very 
much to our disadvantage) so that we find it very difficult to 
negotiate these high olass products when produced in competition 
with them. The financing of large projects through German 
and British financiers has affected us very seriously, of course, but 
there are still other agencies. 

Mc. Herr went on to disclaim any personal knowledge of 
the reported purchase by the Siemens-Schuckertwerke 
people of the plants of competitors in Italy and France, 
and he was unable to give first hand information concerning 
the operation of the German electrical cartels. 

We get the information that they are able to exploit by means 
of the assistance not only of combinations among themselves, but 
als) by direct Government assistance. They are favoured in their 
export trade as against their domestic trade due to freight 
discriminations, &c. 

It is the need of proper financial connections that Mr. 
Herr appears to regard as of great importance :—" We 
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are extremely handicapped in almost every foreign country 
by the lack of financial information available.” His own 
company had not adopted any methods in foreign trade since 
the war that were particularly different from those employed 
before. In some few cases customers were caught and could 
not get their goods, largely owing to the depression in South 
American territory. f 

Mr. Calvert Townley, of the same company, and 
already named above, was ablé to give the Commission 
interesting and up-to-date information as a result of 
his South American trip. He declared that Latin- 
American markets were closed to a considerable share of 
Yankee-made electrical goods, for two reasons. One 
explanation was that a large share of public utility enter- 
prises was financed by European capital, and consequently 
orders for equipment went to European firms. The other 
explanation lay in the leakage of information, due to the 
circumstance that the banks through which American firms 
must do business were conducted by foreigners,” and Mr. 
Townley referred to reporta, generally current—but un- 
vouched for by himself—to the effect that German banks 
in South America copied American bills of exchange and 
invoices, with the result that the information thus gleaned 
as to American competition, prices, &c., was quickly placed 
in the hands of German firms. Mr. Townley sees diffi- 
culties in the way of common selling agencies abroad, and 
the chief of these is the difficulty of arranging combinations 
between producers of high-grade and low-grade products. 
He fears that the high-grade manufacturers might refuse to 
goin. He does not think that there would be objection to 
such a pooling of sales machinery in certain lines, and he 
cited as an example the incandescent lamp business, there 
being on the market many lamps of high grade but different 
in quality—a state of affairs which affords no objection 
to all the lines being handled by one representative. 
He summed up his opinion of the South American 
electrical market in one sentence thus : “ Generally speak- 
ing, electrical equipment follows the investment.” 

Mr. Maurice Coster, export manager for the Westing- 
house Co., furnished the Trade Commission with inside facts 
about the export trade in electrical goods to Russia, South 
America, &c. One of his most interesting disclosures was 
with respect to German competition in South America :— 

The Germans have been able to reduce their selling expenses by 
making agreements between themselves as to the territory to be 
exploited. For instance, a few years sgo, we would hardly ever 
meet any German competition in the Argentine except that of the 
A. KG. Co. On the other hand, in Chile we would have nothing 
but the Siemens-Schuckertwerke competition, whereas we would 
find all the leading American electrical companies competing with 
each other in Argentina and Chile. 

By reducing their selling expenses the Germans have been able 
to sell cheaper apparatus. I think if we were to go to our principal 
competitor in this country and make such an agreement we might 
be called to task on the ground that we were moving against the 
provisions of the Sherman Act. We should like to make such an 
agreement because South America is an immense field. It can 
easily be divided up. In Brazil, for instance, there is a very 
decided pro-American feeling. We do not need to meet German 
competition in Brazil—not always. On the other hand, in the 
Argentine, where there is so much German and English and Italian 
capital, we absolutely have to meet competition. 

Mr. Walter C. Fish, of the General Electric Co., discussed 
especially the labour equation in the eléctrical industry with 
reference to its effect upon foreigu trade. He said :— 

A great many people think there is no nation so industrially 
effioient as we are, but I am sorry to say that is not so. There are 
portions of Europe fully as efficient as we are and paying one-half 
the wages. This brings to my mind the question of not only 
obtaining foreign trade but of subsequently retaining it. I haven't 
the slightest doubt that we are going to get more of it. Especi- 
ally will we get foreign business where the per cent. of labour, so 


to speak, in the value of the product is comparatively small, Our 
start in increasing foreign business will be along such lines, 


He advocates selling combinations among firms operating 
in the foreign field for the purpose of cutting down general 
expenses and likewise to prevent business houses from 
“ needlessly knifing each other.” Furthermore, he urges 
„playing up to the coming generation” by establishing 
trade schools and apprentice systems. He proteste, how- 
ever, that the industry cannot afford the restriction 
of output which is to-day manifest in many direc- 
tions, supposedly due to the influence of labour leaders, 
&c. Our costs in this country,” concluded Mr. Fish, 


“must be as low as possible—and fair at the eame 
time—if we are to have any show whatever where labour 
constitutes an appreciable part of the value of the product 
to be exported. I am familiar with the costs in many 
European countries of articles quite similar to those which 
I chance personally to manufacture, and I tell you we cannot 
afford to go backward.” 

Several firms in the electrical field that have not, indi- 
vidually, any need for common selling agencies, have 
declared for them to the Trade Commission on the theory 
that such sales facilities abroad would aid the smaller con- 
cerns in the industry. 

Combination wit 5 work ont problems in 
connection with specifications is the need of the hour. 

Mr. Everett Morss, president of the Simplex Wire and 
Cable Co., said: —“ If we are going to make a real drive for 
export it might be necessary for us to make a combination 
in some way with a number of our competitors in order to 
work oùt the question of specifications. Practice in Europe 
is quite different from what it is here. We have in many 
instances got to change the point of view of the foreigners 
before they will take our goods and combination is neces- 
sary to educational work—to overcome prejudice.” . 

If Mr. Moras were to study the leading English elec- 
trical trade journals he would find that making the 
market to meet the goods, instead of the goods to meet the 
market, had been one of the great failings for which expert 
observers have condemned British traders. 


CONVERTIBLE COMBUSTION ENGINES. 


(Abstract of paper read by ALAN E. L. CHORLTON, before the 
INSTITUTION OF MECHANICAL ENGINEERS.) 


Ir is not the object of this paper to advance the claims of either 
the gas or the oil engine, but rather to direct attention to the 
possibilities of a convertible engine designed to use advan- 
tageously both gas and oil. In surveying the problem in general, 
one might at first sight say that the combustion engine most ready 
to work on differing fuels would be of the self-ignition type, with 
a cycle approximating to that of constant pressure, in which the 
heat of compression is always sufficient to ignite the incoming fuel, 
whether solid, liquid, or gaseous, and the only change necessary 
in going from liquid to solid would be in the fuel-injection device. 
In practice, however, owing to the difficulty with solid fuel 
injection, such a type would not prove workable, and even when 
the fuel is first gasified the resulta do not justify the complication. 
The problem is better met by trying to combine known. types for 
gas and oil in which good results are obtained at the present. 

In the normal engines for both gas and oil, the chief difference 
lies in the degree of compression. Thus the compression of a 
modern gas-engine using coal as its basis fuel may vary from 
90 lb. per eq. in., when using coke-oven gas, to 150 lb. per 
eq. in. for prodacer gas (and even higher if wasté gases are 
used from blast-furnaces, &c.), For the liquid fuel engine, 
using crade or residual oils, the compression pressure may exceed 
500 lb. per aq. in., as in the once of a Diesel engine using tar-oil, but 
may be considerably lesa if the temperature of ignition is obtained 
by uncooled surfaces, or if auxiliary or pocket-fliing is used. 

As between 500 and 150 Ib. there isa great gap, the tendency is 
for practical reasons to combine the lower compression oil-engine 
and the higher compression gas-engine, and thus deal with a 
smaller compression pressure range. The desirable characteristice 
of the convertible engine are :—Simplicity and reliability; economy 
should be high for each fuel; first cost as little as possible above 
that of the standard engine for each fuel; ea’ y convertibility ; as 
nearly as possible the same power developed for each fuel. 

The consideration of the subject may be more clearly under- 
taken by dividing the types of engines in use into three groupe, 
with further subdivisions, due to peculiarities of design :— 

1. Engines of low compression and low power. 

2. Engines of high compression and higher power. 

3. Engines of medium compression and higher power. 

Group 1.—As an example of the first group, we may take an 
ordinary motor-car engine, having a compression up to 90 lb. per 
sq. in., which, with slight modifications, will ran on :— 

(a) Petrol or benzole. 

(6) Good paraffin with an exhaust-heated carburetter. 

(c) Town gas. 

(d) Producer gas made from coal or waste combustible 
materials. 

It is designed for and works best on petrol; fairly well, how- 
ever, but not so economically, on town gas; it requires very good 
paraffin; and is not efficient at the low compression with producer- 


gas. 

To go further and extend the range of fuels, to use a com mon er 
paraffin or a good brand of crude oil, means must be provided 
whereby more heat is available for the ignition and oombustion 
of the oil, and this can be conveniently done by the addition of an 
unjacketed portion to the cylinder end, when the engine becomes 
of the hot-bulb type. A change of parts for euch an engine does 


= y š — 


vol. 77. No. 1972 SEPTEMBER 10,1915.) THE ELECTRICAL REVIEW. 


329 


not present any difficulties, and these can be readily made to give 
with any adjustments of compression necessary for the producer- 
was the greater heat required for ignition and combustion of 
the oil. The gas fittings are provided with electric ignition, also 
suitable when petrol is used, whilst the paraffin and good crude 
oil would be 5 the hot bulb. 

Comparative commeroial results obtained from an eng ine lately 
built with success to work on all usually available fuels, for small 
powers, are as follows :— 


Oom- Maximum B. TH. u. per 

pression. pressure. M. B. P. B. H. .- hour. 
Paraffin oil 55 210 58 14,500 
Producer gas 90 230 65 12,000 


Group 2.—This group is represented by the Diesel engine, witha 
compression of over 500 Ib. per eq. in., when using tar oils (unless 
an ignition oil is used). As the maximum compression for gas 
(in the normally used type of engine) does not exceed 150 Ib. per 
sq. in., it will be readily seen that there are considerable mechanical 
difficulties in building an engine in which both of these com- 
pressions can be obtained, with a reasonable amount of modifica- 
tion. Further, the Diesel engine has an expensive high-pressure 
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Fie. I. — ENGINE INDICATOR DIAGRAMS, 


air- pump, which is unnecessary for the ordinary type of gas engine. 
Apart from the mechanical difficulties, we may compare the 
commercial possibilities of this type, the oil and gas sides being as 
follows for engines of the same cylinder dimensions :— 
Oom- Abnormal Approx. B.TH.U. 
pression. max, pressure. M. E. P. per B. H. .-hour. 
Oil engine aes 500 Over 1,000 100-110 Ib, 8,000 
Gas engine des 150 600 80 Id. 8.500 


These figures show how incompatible the two designs are, for 
illustrate that the Diesel structure must be built twice as 
strongly for the very high maximum possible pressure, due to the 
fuel valve sticking, kc. The higher M. E. P. used is some compen- 
sation for this extra cost and weight. The mean cylinder pressures 
reveal a still further disadvantage when the gas conversion is con- 
sidered, for there is, besides this high firet cost, a reduced power, 
owing to working at a lower M.E.P.—80 as against 100-110 lb. per 
eq. in. A convertible engine on these linea does not seem a 
commereial possibility. 
Group 3.— Engines with a moderate compression suitable for 
developing higher powers. The range of the compression of these 
lies in between that of Groups 1 and 2, and usually is 
from 160 to 300 lb. The compression of 150 lb. is suitable for most 
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Fic. 2.—RusTon CONVERTIBLE ENGINE, 


forms of producer-gas, but it is not usually exceeded, for the 
reason that pre-ignition of the compressed charge is more pre- 
valent in very high compression gas-engines. On the other hand, 
it is neoesesary for all compressions below self-ignition com- 
pression, as in the Diesel, to employ some auxiliary means to 
obtain the necessary height of temperature for the proper com- 
bastion of the residue oil. Normally, the additional heat is 
obtained by an unjacketed surface or combustion bulb at the 
cylinder end. For the lower compression, such as 150 lb., a satis- 


factorily running oil-engine is obtained ; the economy, however, ia l 


not quite so high and the range of fuel not so fully extended. 

The various devices employed in and around the question of 
temperature, compression, and convertibility of this group of 
engine, may be considered by subdividing it under the following 


(a) Engines working with a compression not exceeding 150 lb. 
both for oil and gas, and which may employ pocket-firing with or 
without air-injection for one, and electrical ignition for the other, 
or some combination, the smaller compression not involving 
material mechanical change of the parts, 


() Engines working with a higher compression for oil than 


gas, involving some modification of the combustion chamber by 
substitation of a part for oil as against a part for gas; otherwise 
maintaining the simplicity of both types, 


(c) Engines obtaining the necessary change from gas to oil by 
temperature control of the air charge, together with alteration of 
the valve settings, 

(d) Engines employing the super-compression of Dr. Dugald 
Clerk, to control effectively thereby the compression required for 
either fuel. (Final ignition temperature by other means.) 

Under subdivision (a) there is a large number of engines which 
are used only for oil, but which might, without material altera- 
tion, become effective in the use of gas, although the whole com- 
bination is not as efficient as the highest individual member. As 
an instance of this division, there is the two-cycle Bolinder engine, 
at present only used for oil, although originally used by Day for gas. 
When made with a stepped piston, with uncooled cylinder-head 
replaced by a water-cooled one, a gas-engine for small powers is 
more or less effectively obtained. 

For larger powers it is usual to separate the air and gas in the 
pump, and the engine becomes therefore not quite so simple a 
proposition to change over from the use of oil to the use of gas. 
In the foar-cycle engine, the change from oil to gas involves an 
exchange of the unjacketed part of the combustion head for that of 
a gas type, with electrical ignition. 

A variation of this type, employing air-injection for the fuel, 
combined with pocket-firing for the ignition of the charge, 
secures considerable economy when used with oil. 

In considering division (b), a comparison of its possibilities for 
engines of the same cylinder dimensions is as follows :— 


Com- Abnormal B. 1H. U. 

pression. max. pressure. M. E. P. , per B.H.P.-hour, 
Oil engine bee 250/280 600 80 8,100 
Gas engine ose 150 600 80 8,500 


It will be seen that the outputs, &c., bear a great similarity. 

Farther, the diagrams actually taken with oil and gas are very 
similar (fig. 1). 

The possibilities of this type of engine appear to be very great, and 
an 8 sa of the kind, made in considerable numbers, is shown in 
figs. 2-4. 

The only change involved in converting from oil to gas lies 
around the combustion bulb of the oil engine, in which the fuel oil 
is injected, and in the change from an oil-type to a gas-type piston. 

Group (c).—The use of the arrangements grouped in this 
division may be said to be one of mechanical and constructional 
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Fig, 3.—ARBANGED FOR OIL. FIQ. 4.—ARRANGED FOR GAS, 


convenience, for they can hardly he defended on the score of 
efficiency. In one method the jacket of the cylinder cover or 
breech-end is formed to withstand a pressure, and is worked in the 
manner of a boiler. The inoreased heat is impressed in the charge 
of air during the compression stroke to raise the temperature 
sufficiently to afford ignition. This arrangement thus replaces the 
hot bulb or unjacketed end of the cylinder. It has some advan- 
tages, in that it is penapi more controllable, and the steam gene- 
rated may be used for some useful purpose, perhaps in conjunction 
with an exhaust-heated boiler for an auxiliary steam cylinder on 
the main engine. The water injection of some hot-bulb engines is 
also done away with. This type of engine is unusual in practice. 
When in use as a gas engine, such a convertible engine would have 
to dispense with the pressure-jacket temperature when using the 
lower compression and temperature needed for such an engine. 
The valve-setting of an engine may be modified to give suitable 
compressions for oil and gas; this can be worked in conjunction 
with the temperature arrangement just described. 

Group (d).—The Clerk super-compression engine is a much more . 
suitable and promising type for dealing with the variable com- 
pression problem of the convertible engine. In this engine 
an extra charge of air or inert gas is added to the working mixture 
at the end of the euction-stroke. By this means, owing to the, 80 
to speak, watering” of the charge, much lower maximum flame 
temperatures are obtained and a higher mean cylinder pressure 
rendered possible, For the purpose of the convertible engine, it is 
mainly suitable, as by varying this amount of added air the com- 
pression can be adjusted ween wide limits, the final tempera- 
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ture being controlled by any of the previously indicated moans 

For instance, with a compression of 300 lb. maximum; the full 

plavement of the air-pump may be used; for the lower com- 

pression of the gas-engine one can, by any suitable valvular means, 

such as an ordinary by-pass, reduce the amount of discharge as 
req aired. 

The commercial value of this type has hardly been determined 
in practice, but it would almost appear that its possible usefultiess 
will only come in for large engines. 

The conclusion the author arrives at is that, for powers up to 
say 1,000 B. H. r., the type of engine represented by the “ Ruston,” 
Class B, the most suitable as a convertible. engine, whilst 
for still: larger powers, when tandem engines and size and weight 
of removable parta become a problem, the Clerk oe ee 
JJ! 8 ite. 
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Qs TEEN SE Bo te „1 
CORRESPONDENCE.. __, 

Letters received by tis after 5 P.M. ON TUESDAY cannot r until 

the following week, should forward their commdni- 


cations at the earliest possible moment, No letter can be published 
unless we have the writer’ s name and address in, our Possession, 
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Automatic List Accidents. . 


I was very much interested in the article by Mr. F. Broad: 
bent under the heading of Automatic Lift ‘Accidents, © also 
the correspondence which followed. : 

In Mr. G. Rosenbusch’s letter, he mentions seven important 
requirements for an elevator. There is still oné more in my 
mind, which is of very great importance, i.e., that an appli- 
ance should be on the control board to prevent anyone takt 
the car away from the floor at which it has just sto 
without giving the person insite the car time to. open the 
door. which means that unless he‘ptesses the stop button, 
and then re-presses: the floor he Wants, he will be taken to 
that floor which the button is pressed from... „ ten 

Only the other day. was- in a. push-button : elevator. with a 
gentleman friend, and we had landed at the middle floor, and 
hea was just a about to open the door, in fact, his hand was on 
ths lock, when somebody at the top floor pressed the button, 
and started the elevator upwards. 

I might mention that to open this lock one has to put his 
fingers in a small slot in the door, and it is quite possible that 
these can be caught; but, of course, there is à stop-button 
in the car. One may not think of this at the time, and 
perhaps if the hand was caught, he could not reach it, and a 
serious accident would possibly be the result. 

There are many push-button lifts on this market which do 
not provide any safety in this respect, though I know of 
one or two which have special relays which make it impos- 
sible to move the lift after the button has once been pressed 
in the car, until the door has been opened and re-closed. 

At the sume time, the rule which has first consideration with 
many purchasers of an elevator is What is the lowest price 
for which I can get an elevator? without their taking into 
consideration What they are actually getting for their money, 
and as long ae it goes up and down they seem satisfied. 

In my opinion, ‘an elevator that is not installed with regard 
to safety is dear at any price. 

I trust this letter will not be too late. Unfortunately we 
are so far from' the home country that wf cannot enter into 
discussions on the different electrical subjects which are 


printed in your valued paper. 
Harry E. Lintott. 
Brisbane, July th, 1915. 
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pepe ee Trade. 


Your correspondent P. R.“ (Bree. Rev., Julv Nth? waxes 
sarcastic at my expense on American methods af conducting 
export business. However, as he places us in the same class 
with his own conntrymen, I havé no kick coming 

The point I was attempting to drive home was merely this z 
The exigencies of the business situation ‘at: present are such 
that the British manufacturers. apparently, are not able fn 
supply their home commercial demands, while Ainericans’: for 
the same reason, are suffering from’ a dearth of orders. From 
our point of view this situation, we think, eannot last for 
much more than a year, consequently, if we can help out our 
British cousins, the temporary relief would not be sufficient 
to go to any great expense, and henre the suggestion in- my 
last letter. It is only a small matter for the British electrical 
engineer to study out, as the consumer would never know the 
difference. 3 a 

America, that is, the U.S.A. is naturally selfish in ita owt 
interests, for our country is large enough to take care of its 
own products, and it i$ merely in cases of this kind, where 
the balance is so vastly upset, that we should try and adapt 
ourselves to circumstances while they last’ Our export busi- 
nees, While apparently very strenuous on the surface, is really 
not much to boast of. as a casual perusal of some of our com- 
merce reports will show. There is a vast array of figures 
and so-called facta, but, judging from a few inquiries among 
the trade, they don’t seem to be 1 much of. ‘Many 
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factories in this country object to any sort of export business. 
They consider it too much trouble to examine credits of prós- 
oe foreign customers, and, therefore, demand „cash with 
P. R.“ points out the take-it-or-leave-it policy of 
the British manufacturers, and as a fairly extensive traveller 
I can vouch for the truth of it. The reason for this is that 
a s Colonies are so tremendous that they take, perhaps. 
r cent. of her foreign exports. However, she is deah 
- x her sons or grandsons, who think there is no place Tie 
home,“ and so are perfectly satisfied. 

The reference to Germany ts quite true and very apropos; 
shé is, perhaps, the best “ producing ” nation, and she, m 
have an outlet somewhere; consequently, her ‘policy is G 
busy,” no matter what the cost, nor how you do it, ` “get 


ordera!” 
8 ` E. W. Stererson. 
Brooklyn, v. 8. A., August Ast, 1915. ~oa da) 
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(c For Those in Peril on the. Sea.“? :- n 


The further outrage on humanity in the sinkin Ht the nom 
combatant liner Arabic is yet another reminder of the’ dartgers 
to which our brave seamen are subjected. Since the declara- 
tion of the blockade by Germany, the crews, and, in man 
instances, the passengers also (including men, women an 
children), from no fewer than 42 ships have been reoeiv 
into the various Sailors Homes and Institutes of the British 
and Foreign Sailors’ Society. The rescued seamen have 
received food and shelter an ‘medical attention at.the. 
of our missionaries, and in not a few cases an entire outfit 
ot clothing has been provided. This work has been under- 
taken in our homes at Aberdeen, Barrow, Falmouth, Milford 
Haven (where the. victims ofthe Falaba were received), Wey- 
mouth, Havre, Las Palmas, and Buenos Aires. 

In addition to this practical ministry, the Society has diè 
tributed nearly 50 ae a woollens h the men of the 
British, Navy an mercantile mari ng. A ne-sweepers, light- 
house and lightship keepers, etc.. At wo tons of brighi 
readable literature have ‘also been dach. In ew 
the coming autumn and winter, may J ventiire to enlist ` ‘thie 
sympathy: and practical support of ‘your ‘readers in this great 
work? . Ia addition to funds, the Soelety would be gruen 
for gifts uf elothing—suits ef clothesr us - well · as im Paent 
woollen garments, iragazines; books. yxtmes;ete.:, to be sent 
to our. e 0 be . 1 Commercial Road; 
Tondon, E. ers Mot . — iT 
Mia - ` 1 — r' Radstoek, AR „ 

i > President B. and, F. File: Lojet. 
The Bailořs™ Palice’ „ 
Commercial Road, London, E. a 
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Trade: ‘Rutente after the War: The Other’: sae Of the! 
Question. 


The writer of the ‘communicated ” article in the Review 
under the heading Trade Entente after the War, seems to 
have arrived at a number of conclusions in regard to the 
proposed action to be taken by the Alhes in the commercial 
world after the war, and some of these are so extraordinary 
us to call for reply. He (the writer) appears to consider that 
a policy of masterly inactivity would be the most advisable 
one for the Allies to pursue. The present writer begs to dis- 
agree, and with all possible emphasis, and therefore he 
tukes some of the statements concerned and will try to deal 
faithfully with them. 

The first one to hand runs: The purchase of the best 
goods in the cheapest market is the foundation of all successful 
trading. Any other system which, by imposing artificial 
restrictions, seeks to evade this unalterable fact, 1s certain to 
defeat its own end.” ‘That is to say, if the Allies adjust 
their tariffs, or introduce new tariffs. to restrict the entry of 
German goods into the Allied countries or their colonies, the 
arrangement would fail. The effect of German. tariffs upon 
British goods is to exclude or penalise’ British goods, and 


“what is sauce for goose is sauce for gander, The purchase 
of the cheapest goods is the basis of Maan it is oply ong 
of the elements of’ successful> modern business. E 


element is to crush all competition and then make yoi ayy l 
price, which is what the Germans will do with. us it We ae 
not alter. We must respect the ‘laws of sound dome gah 
trading, and let the German make his own. 

Then our old friend, the Free Trade plank bu urng 5 nest, 
to wit, the argument of the spécial geogrdp ital “o triti; 
tional or clithatic advantages possessed by certain German 
products, in which we, the Allies, are lacking. We are told 
that we cannot hope to conipete in toys. Well, our are 
will not be without toys this Christmas, in spite of ‘fhe 
absence of the usual German articte:: We refuse to belitve 
that British workers cannot make toys’ to compete int price 
or quality with the alien enemy once they are placed on “equal 
footing as regards tariffs. The toy industry is instanced as a 
speciality of the Germans; on our side we Bae coe cotton: n 
Lancashire, and South Wales steam coal, menti 
Says: The exports of cotton „have maintained z 
steady level (that is from Lancashire). In his book, “Fields, 
Factories and Workshops,“ Kropotkin - says in Chapter 
At the present time, i.e.. 1898, Germany remains tributary 
to Lancashire for the fine st sorts of yarn’ oniy.” Now the 
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finest counts are necessarily the most expensive. So that the 
steady level mentioned is the level of value only, the quantity 
is preavy reduced from that of a few years ago; the Germans 
make the coarse counts and will gradually cease to buy even 
the fine ones. much for the geographical advantage 

We can make toys, and the Germans cotton goods, 
but we cannot sell our products in Germany if there is a 
tariff in Germany and none in this country. 

Again, we are told that in the electrical engineering sec- 
tions the Germans have built up a colossal system of speciali- 
sation . . the result being that British machine makers 
have been able to obtain certain machine parts from Germany 
cheaper and better made than from any other source. If 
these supplies are stopped. . . the British makers will 
either have to put in inferior parts, or pay extortionate 
prices. Quite so; the specialisation may be exeinplified by 
the -A.E.G., which makes electric trains, motor cars, tires, 
motors and dynamos, electric cables, colliery equipment, and 
so on; all the goods, in fact, which would be made by a 
dozen British firms of specialists. The A. E. G. are thus 
enabled to specialise in selling all these goods in our markets 
at prices below our own cost prices. Some time ago the 
writer had occasion to work up some details in regard to a 
proposed agency in Germany for a British cable firm. The 
German goods were copied to the last stitch, and it was then 
found that their selling prices were 10 per cent. below our 
cost prices. And to our cost was to be added freight, duty, 
and profit. No one will be . to hear that we do not 
inake a lot out of the German business. On the other hand, 
there are firms in London which sell German-made cable, 
but which figure as all-British cable firms. They have no 
cable works in this country. Again, we refuse to concern 
ourselves with any fear that British machine makers will be 
inconvenienced by the absence of any German-made parts 
Or fittings, or that they will have to substitute inferior material. 
Rather will their own work be better in the absence of the 
chea German machines, which are protected in Germany 
by the artificial restrictions which the writer advises the 
Allies to avoid. When the Allied Governments give the lead, 
individual firms, and the various associations and business 
organisations will fill in the details, so that we can have a 
tariff or prohibition upon such articles as we can do without 
from Germany. We suppose that the construction of German 
tariffs . was based upon the sound economic principles 
governing the laws of fair and legitimate trading,“ and, if so, 
the same remedy will answer our purpose. Really, leaving 
the main issue for a moment, it is astounding to hear that 
the Huns are still entitled to fair and legitimate dealing; 
but perhaps the writer does not mean this. 

Then the writer goes on to say that ‘‘ the mutual interests 
of the Allies will be best served . . . not by artificial restric- 
tions . . . but by improving and strengthening their own“ 
commercial systems. This is rather a paradox, because the 
Allies can only improve their own lot by fighting the German 
with such artificial restrictions“ as they can command. 
For several decades the Germans have used their Zollverein 
union, their bankers’ trade assistance and subsidies, in the 
war on British commerce. For the Allies to use the weapon 
of the tariff collectively and reciprocally against the common 
enemy would, we are asked to believe, be ineffectual. If that 
be true, it would be useful to have it explained in a little 
more detail. One thing it is certain a tariff would accom- 
plish. It would close the doors of many offices in our towns 
and cities where hitherto Germans (naturalised and Anglicised, 
or not naturalised and unashamedly German) have hitherto 
been installed. Their mission has been to sell all sorte of 
German goods from electric cables to superheaters. The only 
rates they pay on account of their businesses are included in 
the office rent; their goods pay no toll to balance the rates 
and taxes of the native British factories, with whose products 


they compete. Even a beneficent Government gave them a 


vote in the affairs of the British Empire, so that they could 
support Free (and legitimate) Trade for the Fatherland in 
Britain and some of her Colonies. T 

Frankly, we do not believe the writer when he says that 
to cut off communication with the commerce of Germany 
would be to mutilate the whole body commercial. At any 
rate, with one or two exceptions we have jogged along quite 
nicely for one year without their products, and are arranging 
to do without the remaining one or two articles by making 
them ourselves. To so continue without their services will 
do more for us than to restore business after the war to the 
sfutus quo. To counsel returning to business as usual is to 
place a strong inducement to our Allies to follow the line of 
least resistance, and buy again from Germany. Let us take 
warning from Italy, and say from now ‘ Hands off.“ If the 
Kaiser had been asked five years ago as to the possibility of 

the Allies joining against him, would he have admitted the 
likelihood of such a contingency? Well, it has occurred, and, 
on the same line of argument, it is also possible to take joint 
commercial action against him. It is not necessary to discuss 
the means or process of such action, or whether this or that 
set of men will or can do it; we must not allow Germany to 
get a new footing, and we must take action in the British 


Empire, even though the joint action of the Allies does not 
ensue. 


No drivel about ‘‘cold dispassionate laws of commercial 


systems’ will avail us to day or on the day that peace is 
declared. The Huns have respected no laws, written or un- 
written, have allowed no claim on the part of nations under 


signed treaty, have granted no protection on the grounds of 
eitber age-or sex, and suffered no consideration of any sort 
to turn them from their determined course. Their only 
cold dispassionate '’ law has been that might is right.. The 
world will not be safe until they are out of action in both 
the military and business sense, for their commercial morality 
is about on a par with their military traditions, and a trade 
entente will, therefore, be for the Allies in the nature of: 
measure of self-defence and a means of completing the taek 
which we hope the Allied armies will duly accomplish in the 


not distant future. 
l Commereiab 
Selling Organisation in the Electrical Industry. ae bo 
after the War. 


It may be interesting for your readers to be impressed with 
a few facts which have just been brought to my attentierr. 

Although they apply to the Spanish market, their general 
consequences will bear also on all neutral markets, and 
indirectly on the Allied markets. e 

As you may happen to know, the position of the elec 
lamp industry in Spain was, up to a few weeks ago, almost 
the following :— | f 

Spanish industry produces Spanish-made lamps at eheap 
prices, yet there was an opening for foreign industry in spìte 
of the heavy import duties in Spain. 

Since the entry of Italy into the war, German lamps have 
been almost entirely prevented from entering Spain. Nom, 
however, I have definite information that German well-known 
brands are entering again in Spain from Switzerland, where 
factories have been started under Swiss names and. their pro- 
ducts are allowed to pass through France as being Swiss goods. 

In such a way those so-called Swiss lamps are offered 
approximately 30 per cent. cheaper than any other. lamps 
from the Allied countries. e N . 

It is a matter of urgency that the attention of the French 
Government should be drawn to the fact that some Swiss 
products are not purely Swiss, but conceal German origin. If 
we fail to stop such kind of competition during thé war, what 
will happen after the war when, apparently, all German goods 
will be naturalised Swiss or Dutch? This question is of the 
highest importance, and steps should be taken in France to 
examine the position. | l m 

Incidentally, I wish to point out that the very low quota- 
tions adopted now by German manufacturers in the lamp 
business for their export goods show that, as has been fold 
im different quarters, the German industry is working heavily 
on stock and making ready to overflood all neutral markets, 
and thence our own countries, after the war, if we do not 
effectively stop the leakage, not merely with certificates of 
origin, but by an absolute control of the producing industries 
and their ultimate nationality. ode ey 

We should be really too simple if, after the terrible strain 
put on all the Allied countries, we were not intelligent enough 
to reap also the benefits of our sacrifices. De Dias 

R. Steylaers, 


` 
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London, E. C., September 2nd, 1915. 
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Advertising. 


I should like to ask the firms who advertise in the ẸLec- 
TRICAL REVIEW why it is they do not give the names of ‘their 
representatives or agents in foreign countries. Here in the 
Argentine Republic it is often difficult to find out the repre- 
sentatives of a certain firm, and reference to English tech- 
nical papers very seldom helps one. Small matters such as 
these all help to strengthen British interests, which now more 
than ever should be strengthened, so that- we may: be the 
better able to secure a large proportion of the orders. that 
will surely follow the cessation of hostilities. , ~. 00 sayy, 
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Australian Steel.—A correspondent has sent us a copy 
of the admirable souvenir of the opening of the new steel works of 
the Broken Hill Proprietary Co., Ltd., at Newcastle, N.S W., the 
illustrations in which show that a very serious and promising 
effort is being made to establish the manufacture of steel in the 
Commonwealth, and to turn to advantage the company’s valuable 
deposits of iron ore, which has an average richness of no less thun 
68 per cent, metallic iron—more than twice the content of our 
Cleveland ore. The plant is of the most modern description, and 
has been laid out with a view to facility for extension; at present 
one blast furnace is at work, and supplies pig-iron which is con- 
verted into steel in open-hearth furnaces, after which the mietal-‘is 
rolled into rails or merchant sections on the spot. The existing 
equipment has a possible output of 120,000 tons of steel rails per 
annum, but the average imports of rails into Australia amount to 
150,000 tons per annum, and the demand will probably increase 
enormously ; in 1913 the total importa of iron and steel were 
valued at 74 millions sterling, so there is obviously ample scope for 
the new works, Electric power is provided by a namber of 
500-K W. D.C. generators and vertical high-speed engines, apparently 
of British make, but details are tacking on this point. 
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THE BRITISH ASSOCIATION. 


Tue Manchester meeting of the British Association for the 
Advancement of Science opened on Tuesday evening with 
the delivery of the presidential address by Prof. Arthur 
Schuster, in the Free Trade Hall. The scene was vastly 
different from that depicted in an old print of the B.A. 
meeting in Manchester in June, 1842, when Lord Francis 
Egerton delivered his presidential address in the Friends’ 
Meeting House in Mount Street — less than a stone’s throw 
from the Free Trade Hall—to an audience composed, in 
part, at any rate, of estimable ladies in poke bonnets. 

Since the British Association first met in Manchester, over 
70 years ago, civilisation and science and industry have 
made rapid strides. The year 1842 wasa year in which 


„people still talked of electric cables with bated breath,” as 


one Manchester man has aptly described it; and certainly a 


casual glance backward brings instantaneously to mind 


innumerable discoveries of far-reaching importance and value 
which have been made since Manchester first entertained the 
British Association. 

The Association met in Manchester in 1861 and in 1887, 
and the meeting in the latter year still holds the record in 
point of attendance of members in this country, 3,838 
persons being present. Under happier circumstances, the 
present meeting would probably have been not one whit less 
successful, judged from the standpoint of numbers; and the 
Manchester that is accustomed to big things was fully 
determined, when the invitation to visit the city was 
extended to the Association two or three years ago, to make 
the 85th meeting of that august body a record. As it is, 
the attendance of members is round about 1,200 or 1,300 ; 
and although the number is small by comparison with that 
of previous years, the officials are perfectly satisfied, having 
regard to all the circumstances. 

Prof. A. Schuster, the President, is, of course, no stranger 
to Manchester. His father was once in business in the 
city, and he himself was at one time a student, and later 
an honorary demonstrator at Owen's 
College—now the Victoria University 
of Manchester. In 1881 he was ap- - 
pointed to the newly-founded chair off 
Applied Mathematics at the University, 
and in 1888 became Professor of Physics 
and Director of the Physical Labora- ‘| 
tory, holding the office until 1907. ge 

The various Sections are meeting in 
the theatres of the University, in tjge 
Dover Street High School close at hand, M 
and at the Municipal School of Tech-, 
nology, which is a good distance away 
in the centre of the city. The Engin? 
eering Section (G) is holding its meetings 
in the Engineering Department of the 
University. The programme of papers 
arranged for submission covers a wide 
field, but practically the whole of the 
session on Thursday was to be devoted 
to Manchester municipal engineering 
undertakings, in which, of course, the 
electricity undertaking and the big 
Barton project hold prominent places. ine 

Of wider interest, public speculation 
was mainly directed to the discussion 
on means for the promotion of industrial 
harmony in Section F (Economic Science) between repre- 
sentative gentlemen—employers, trade unionists, and 
economists. This subject is one of deep and vital import- 
ance to the country, to its commerce and its labour, and 
the liveliest interest was manifested in the subject, even 
before the discussion was entered upon. Any suggested 
means to hasten the time when sudden disturbance and 
shock to industry through lack of ‘industrial harmony ” 
shall cease, merits, and will assuredly receive, the closest 
and most careful consideration. 
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Presidential Address to the Engineering Section, 
by H. S. Hele-Shaw, F. R. S. 


(Abstract.) 


THE time is not an ordinary one, for the war which a year 
ago cast its shadow over the meeting of the British Associa- 
tion in Australia has, as the months have passed by, gradually 
unfolded the most terrible page in the history of the world. 
It is terrible not merely because of the frightful slaughter 
which has taken place and which will yet take place, owing 
on one hand to the gigantic armies employed, and on the 
other-to the nature of modern warfare. I do not know which 
will hereafter stand out in the blackest light-— the callous 
disregard by our enemy of the recognised laws which have 
governed warfare amongst civilised countries hitherto, or the 
fact, of which there is now abundant and overwhelming proof, 
that this country, while animated only by peaceful intentions, 
Was itself the real object and ultimate aim for the destructive 
effort of our enemy, l 

Fortunately we now all know that our determination at any 
cost to ourselves to stand by our treaty obligation to a 
weaker country was really a fateful moment in the history 
Had we then failed, such failure would have 
spelt our own doom. 

We are told by soldiers that practically any applications of 
science constitute legitimate warfare, and that the only way 
to escape from destruction ourselves is to einploy all the 
resources of science in our own defence. It is on these 
grounds that the meeting of the British Association for the 
Advancement of Science has been held this year, because 
science is proving such an all-important factor in the present 
war. 

The mere holding of this meeting, however, with a vague 
sort of idea that science is associated with war, does not 
meet the real needs of the case. Our failure in this war means 
the loss of what has been built up in so many centuries, and 


- what we value above all other things, viz., our freedom, and 


that this loss would be accompanied by atrocities and degrada- 
tion beyond the most savage happenings of the past. It 
beboves us all, then, who are members of it to show that 
the British Association, which has rendered such great ser- 
vices to the country in the past, can bear its share of the 
burden to-day. 

It remains to consider the best way in which such a work 
can be carried out. I suggest that we continue the three 
Research Committees already in existence. but do not ineti- 
tute a fresh one, forming instead a special committee, the 
purpose of which I propose to lav before you. Before doing 
this, I should like to point out that the very fact that engi- 
neering constitutes such an important feature of the war has 
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prevented our having, as often in times past, papers on mili- 
tary and naval subjects, such as warships, armour, projec- 
tiles, etc. Hence, the 24 papers before the Section deal with 
engineering science generally; they are of a high scientific 
quality, and quite as important in character as those of 
former years, and in several cases they touch closely on sub- 
jects bearing on the war, such as these on wireless telegraphy 
and traction. 

The object of the proposed committee is two-fold. The first 
of these would be to undertake any work which may be of 
use in an advisory capacity or by research, or, indeed, in any 
other way for direct assistance in the war. One step will be 
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to place ourselves at the service of the Ministry of Munitions 
for such work. 

With regard to the second purpose, the matter stands on a 
rather different footing. We were in many respects quite 
unprepared for the war on which we have entered, and though 
this offers one of the most powerful arguments in refutation 
of the charge that we deliberately entered the war for sinister 
purposes, it will be very disastrous if we repeat our unpre- 
paredness when the war ceases, and we shall deserve the 
worst that can happen to us. When peace is concluded, it 
will only be a prelude to another war, and a war which will 
recommence with far greater energy on the part of our enemy 
tban before—viz., the war of commerce—and the latter will 
be almost as serious for us as the more sanguinary one. This 
will be so even if we are victors, for after a long war the 
dificulties of the victors are often greater than those of the 
conquered. The conquered have their attention directed to 
the reparation of losses and are inspired by a patriotic desire 
to submit to losses for the sake of their country. The victors 
are in the frame of mind which expects everything to be 
easy. 

Remembering how swiftly we relapsed into national ease at 
the end of the Boer war, it behoves every man who can do 
80 to take his share in making ready for the terrific struggle 
Germany is certain to put up in the arts and manufactures. 
We shall better appreciate what this competition will mean 
if we consider the marvellous progress made by Germany 
during the last half-century in the arte and manufactures. 
Although we cannot say that this is absolutely measured by 
progress in the production of iron and steel, or even say that 
the corresponding rate of increase in production during that 
period by this country directly measures our progress rela- 
tively to Germany, still it does afford some indication in the 
case Of the engineering industry. The four diagrams, figs. 1, 
2, 3, and 4, represent annual production in ordinates and the 
corresponding years by abscisse, the production of the United 
Kingdom being shown throughout in full lines and that of 
Germany by dotted lines. Taking first fig. 1, we have the 
actual production of pig iron for the last 50 years, and we 
can see at a glance the much more rapid rate of comparative 
production in Germany in recent years. When we come to 
the percentage relatively to the world’s production, we see 


that while Germany is steadily rising, even in comparison with 


the whole world output, the production of the United King- 
dom is falling at an even more rapid rate than that of Ger- 
many is rising; for, whereas 50 years ago it was more than 
half the production of the whole world, it is now only 13 per 
cent., whereas Germany's percentage, which 50 years ago 
was only 10 per cent., has now risen to 25 per cent. of the 
whole world production. 


Figs. 3 and 4 tell the same tale, except that the relative 


production in steel of this country is now only 10 per cent., 

ermany keeping for many years the satisfactory figure of a 
quarter of the whole world’s production; and it is, of course, 
quite familiar matter that, as far as science and discovery 
go, Germany owes her growth in steel production largely to 
the discoveries in this country, although in the case of the 
Bessemer steel process, she evaded the payment of royalties 
in making use of the invention. We know that the same tale 
is to be told in many other industries, such, for instance, as 
the chemical industry, and we are now suffering severely 
from the want of the very dyes which were invented by one 
of our own countrymen. 

I cannot help recalling the astonishment with which I 
found in South Africa that, when there was a huge scheme 
of electrification effected, the enormous amount of material 
which Germany supplied was for what the public mostly 
believed to be a purely British enterprise. I also have reason 
to know that the supply of machinery to New South Wales 
from Krupp in some cases exceeded by as much as ten times 
in amount the quantity supplied by British firms. The prices 
were no higher, in spite of the 5 per cent. advantage to this 
country. The delivery of the goods was on the one hand 


sometimes inordinately delayed, though scrupulously punctual | 


in delivery on the other. 

Now, when we look closely into the causes of Germany's 
great advance, we can learn lessons which we have been 
culpably slow to take to heart. Although there are other 
causes, first and foremost, and overshadowing all others, is 
the determined and whole-hearted organisation of German 
industry. I see it recently stated that the scheme above 
referred to (the Victoria Falls scheme) was lost to this country 
ecause the industrial banks of Germany backed their own 
manufacturers, and this is no doubt partly true. Germany's 
power in war is admitted to be her mechanical organisation, 
and the organisation of every material and engineering force 
to that end. Just as striking, if not more so, is her organisa- 
tion for the arts of peace, and I lately heard a very shrewd 
man of affairs express his amazement at Germany's entrance 
into war, when by peacefully pursuing the way she was going 
she would have dominated the world commercially in a few 
years’ time, and, in the words of the speaker, might in many 
manufactures have made us practically bankrupt. It is un- 
doubtedly in the matter of scientific organisation even more 
than the organisation of science that Germany has achieved 
such wonderful results, and it is, therefore, in this direction 
that we must leave no stone unturned if we wish to have any 
chance of holding our own in the future. 


(To be continued.) 


LEGAL. 


MANCHESTER MUNITIONS PROSECUTION. 


THE Record Electrical Co., Ltd., of Broadheath, near Manchester, 
summoned at the Manchester Munitions Tribunal, on Wednesday, 
September Ist, before Mr. P. W. Atkin, Arthur Mantle, of Sale, 
Cheshire, for leaving work without giving notice, contrary to 
Sec. 4, Sub-sec. 5, of the Act. The firm's representative said that 
the company were sub-contractors to other electrical engineering 
firms, and were indirectly engaged solely on Government war con- 
tracts. He admitted, however, that they were not a controlled 
establishment, but submitted that for all practical purposes the 
Act applied to their workshops. The complaint against the 
employé was that on August 27th he suddenly threw up his work 
without giving notice, his complaint being that the firm refused to 
psy him the standard rate of 39s. per week, plus war bonus, The 
reason (continued the firm's spokesman) they declined to do this 
was because the defendant was only 19 years of age, and he was 
only entitled to (approximately) 20a. per week. The firm, however, 
were paying him a good deal more than that, but still he was not 
satisfied. In the first instance the youth obtained work at their 
establishment by making a false statement as to his age; he said 
he was 22, but he was found to be three years younger, by the 
Union representatives, The action of the defendant had stopped 
the completion of an important contract for Scotland. 

The OHAIRMAN said he was afraid the complainants had no 
jurisdiction, as their place was not a controlled establishment. 

The firm's representative replied that a communication had: just 
been received from the Ministry of Munitions ordering them to 
supply a weekly list of the goods manufactured. It had also been 
intimated that war badges would be supplied in the course of a few 
days. To all intents and purposes they were a controlled estab- 
lishment. He further pointed out that the defendant had not 
abided by the rules of the Electrical Trades Union, which clearly 
epecified that all complaints should be made through them, and 
that no stoppage of work should ensue. TA 

Replying to the Chairman, the DEFENDANT said he would not 
resume work exoept at the full rates. 

The CHAIRMAN said that, in view of such a stubborn attitude, 
the young man. would have to play for six weeks, and he hoped 
the firm would not give him a certificate to go elsewhere. 
Employers in the electrical engineering trades required men of 
more amenable disposition to work for them. 

The case was dismissed on the technical ground that the Court 
had no jurisdiction. 


A CASE BEFORE THE MUNITIONS TRIBUNAL AT BLACKBURN, 


At the first sitting of the Munitions Tribunal for Blackburn and 
District, on September 2nd, Messrs. Dick, Kerr & Co., electrical 
engineers, Preston, alleged that a workman, Ernest Wilkinson, 
fitter, of Burnley, had left his employment without permission. 
Wilkinson said he left Preston because he could not afford to stay 
there any longer. During the last six weeks he was with the 
firm he only worked ordinary time. The chairman announced that 
the case would have to be adjourned, as the firm desired to obtain 
farther information for the Ministry of Munitions, The case was 
accordingly adjourned. 


WAR ITEMS. 


Rathenau Optimist and the Turning of the Tables.—We 
see that Doctor Walther Rathenau has again been delivering an 
extraordinary speech at an extracrdinary meeting of the Allge- 


meine Eleotricitäts Gesellschaft. The news comes by telegram 


via Amsterdam through the medium of Reuter. Some other 
remarkable utterances of this gentleman were recorded in the 
ELECTRICAL REVIEW for January Ist, 1915. Really we suppose 
his remarks would have little concern for us here were it not for 
the fact that he made them at a meeting of a company which in 
normal times manufactures chiefiy electrical engineering require- 
ments. Now he is, of course, turning out unprecedented quantities 
of war materiale, and is anxious to see the new War Loan of his 
Hunnish Fatherland a brilliant success. We observe that his com- 
pany has taken £500,000 of the said loan. That he and his company 
have had past anxieties regarding raw materials, and that the 
blockade has really affected his operations, we can well believe, but 
let his observations in the course of a highly optimistic speech ” 
speak for themselves :— 

“Our anxiety concerning raw materials has completely gone. 
The blockade no longer affects us. On the contrary, the tables 
have been completely turned. 

“The country which declared a blockade against Germany, 
hoping to exhaust ue industrially and kill us economically, suffers 
most heavily from its own blockade, while we, in spite of the 
blockaie, are able to continue our immense work, producing un- 
precedented quantities of war materials. ; f 

We see that Great Britain works hard to raise means for foot- 
ing bills amounting to thousands of millions, while we who are 
now used to domestic economy have escaped economic embar- 
rassment, and once more foster the hope that brilliant subserip- 
tions to the new war loan will confirm our independence 
abroad.” i PRE 
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No doubt in due oourse further references to the h will 
come to us through our ordinary channels. Can it be that Walther 
Rathenau, too, is blinded concerning the small effect of the 
blockade upon the inhabitants of these islands? The turning of 
the tables will be another interesting operation when the A. E. G., 
finding its occupation as munition-maker gone, tries to recover its 
lost export eleotrical trade. We venture to predict that it will 
have little assistance from the British Empire, and probably about 
as much from the Allies when it revives its efforts in that connection. 
German diplomacy may raise all sorts of confusing issues, but 
Teutonic traders will not be able to obscure their country's record 
of systematic barbarism, and they will not be able to wipe out of 
the recollection of buyers the revelations of trading trickeries that 
probably nothing but this war would have made before the eyes of 
the whole world. Let us hear Doctor Walther Rathenau's views on 
this matter. Even our American friends in their investigations 
of the South American market have found out the ways of the 
German banks in disclosing American prices and other secrets for 
the benefit of German firms. These mean and deceitful practices 
gre.referred to on another page of this issue, 


“Disgruntled Technieists. — The Higher Technicists " who 
have been appointed to posta as temporary assistants under the 
German War Office have expressed some dissatisfaction in the 
matter of the pay and the uniform accorded to them. The 
Higher Technicists are Herren with college degrees in engin- 
eering, chemistry, and so forth. Their services are presumably 
required in connection with the manufacture of poison gas, baby- 
slaying explosives, flame-projectors, well-defiling materials, and 
other contrivances for the propagation of Kultur, and they do not 
consider that they are either paid or dressed in accordance with 
their high calling. The Ministry of War has now decided that 

rs with university degrees, who are not liable to military 
service but who are employed by the War Office, are entitled to be 
treated by the military authorities with the same consideration, 
and shall wear the same uniform, as qualified civilian medical men 
in similar employment. But the War Office declines to pay to 
qualified engineers and architects who are liable to military duty, 
but who are employed by the Government in their professional 
capacities, the same ealary as is paid to medical men, dentists, and 
other professional practitioners. The dissatisfied architects and 

: are invited to consider that in being allowed to practice 
their profession they already enjoy a great advantage over large 
numbers of educated Germans who are serving as private soldiers, 
Mofeover, while it is comparatively easy for an army to make use 
of medical men in positions corresponding with their professional 
dignity, it is not so easy to find similar employment for engineers, 
—Tronmonger, 


The Leipzig Fair.—A Reuter dispatch from Amsterdam, 
quoting the Vossische Zeitung, says that at the annual meeting of 
the Oentral Committee of Manufacturers concerned in the Leipzig 
Fair, the President, Councillor Rosenthal, said :—‘' Attempts by 
England and France to fight the Leipzig Fair must not be treated 

lightly. England and France will start their fairs with a State 
y. Therefore, it is evident that the Leipzig Fair is no longer 
a matter for Leipzig alone. It is a national question. All 
interested parties should co-operate with the Empire in maintaining 
the high standard which the Leipzig Fair has kept up to now.“ 


American Westinghouse Orders.—The Financier states that 
while the American Westinghouse Electric Co.'s biggest war order 
is for 1,800,000 rifles, its order for shells is ‘an exceedingly 
important item to the company. The first shell order was for 
$4,500,000, but the amount has now grown far beyond the expecta- 
tions of the company when that order was booked. At the rate 


at which these shells are being handled a profit is estimated of 


approximately $500,000 a month. At that rate the present 
dividend of 4 per cent. on the common stock would be earned about 
every three months. Westinghouse's rifle manufacturing 

ity has been increased to about 6,000 rifles a day by acquisi- 
tion of the Meriden Arms plant. Apart from the additional 
capacity this plant gives, is the fact that it offers a supplementary 
factory on which the company may fall back in case of 
emergency. 

The County Company.— We have already referred to the 
Staff War Bulletin issued by the County of London Electric 
Supply Co., Ltd., and the splendid way in which the staff and 
employés are rendering assistance with the Forces. We now learn 
that the Government have recognised the company as a public 
service compauy. In addition to ita public utility services, the 
company is supplying electrical energy for power purposes to a 
very large number of munition factories and workshope. 


The Riots on the Rand.—In connection with the recent anti- 
German riots on the Rand several firms have commenced actions 
at law against the fire insurance companies. Amonget others, we 
note that the A.E.G. Co. are suing the London and Lancashire for 
£4,000, Alliance Assurance for £3,000. Liverpool and London and 
Globe for £4,000, Phenix for £4,000, Roval for £7,000, and 
Northern for E 3,000: also Orenstein, Arthur Koppel & Co. are suing 
the Union Assurance for £696, the Central for £1,374, the 


Liverpool and London and Globe for £2,945, and Lloyds for 


£2,262. 

Australia and Enemy Goods.—The Times Sydney corres- 
pondent states that at the opening of the New South Wales 
Chamber of Commerce's Exhibition of Manufactures of Enemy 
Countries and of the Allies, on Ist inst., the Governor. Sir Gerald 
Strickland, said that though 3 or 4 per cent. more might be paid 
for articles made by the Allies, it would mean an increase of 30 or 
40 per cent, in national security. 


BUSINESS NOTES. 


Private Arrangements, — William Frederick Lee, 
electrical engineer, 262, Conway Street, Birkenhead.—The creditors 
imterested herein were called together on August 30th, at the 
office of Messrs. Moore & Son, solicitors, Birkenhead, when a 
statement of affairs was presented showing liabilities amounting 
to £97, and net assets £25, the estate disclosing a deficiency 
of £72. It was reported that the debtor had been in business 
for six years, and commenced with a capital of £200, borrowed 
from his wife. The present position was due to loss on con- 
tracts owing to the war, and increase in the price of materials. 
Debtor was unable to say how much he had drawn out of 
the business, but thoaght that it would average between £3 
and £4 per week. No accounts had been kept to show how the 
receipts had been spent. It was decided that the debtor should 
execute a letter of authority, and that the estate should be realised 
and the proceeds distributed pro rata, the debtor to make a con- 
tribution of 58. a week out of his wages until such time as 58. in 
e £ oould be procured for the oreditors. The following are 
oreditors :— 


Drake & Gorham, Ltd., Liverpool. * . 420 
Simplex Conduits, Ltd., Birmingham. čs zi a 11 
Bromell Patents Co., Ltd., Liverpool.. Pe i 255 11 
Metallic Seamless Tube Co., Ltd., Birmingham .. si 10 
Turner, F. J., Birkenhead  . u. u, „ 11 
Handley, William, Birkenhead.. Po os oe . 14 


Liquidations.—SkEAR, Scorr & Co., LrD.— This com- 
pany is winding up voluntarily, with Mr. J. Soott, 17, Lismore 
Road, Croydon, as liqnidator. A meeting of creditors is called for 
September 15th, at 16-17, Devonshire Square, London. 

BRITISH ELECTRIC AUTOMATIC MACHINES, LTD.—A meeting 
of creditors is called for September 22nd, at 1, Broad Street 
Place, E.C. 

G. STRAUS & Co., LTD., 211, Upper Thames Street, London, E.C, 
electrical engineers.—Paursuant to Sec. 188 of the Companies 
(Consolidation) Act, a meeting of the oreditors of the above was 
called for Monday last, at 13, Gray’s Ian Square, W.C. The 
shareholders of the company had previously passed a resolution 
for the volantary liquidation of the concern, and had appointed Mr. 
W. J. Oolquhoun, the secretary, to act as liquidator. The com. 
pany was registered in October, 1895, with a nominal capital of 
£2,000, divided into shares of the face value of 21 each. Ia all 
1,880 shares had been issued, of which 1,370 were issued for cash. 
The remaining 510 were issued for a consideration other than cash, 
and were allotted to Mr. G. Strausin payment of the assets 
of the business which he had formerly carried on, and which he 
transferred to the company. Ia June, 1900, debentures for £500 
were authorised, and in the following year debentures for £150 
were issued. The assets of the company are more than sufficient 
to discharge the liabilities, and the claims of all the English 
creditors have been paid in full, The calling of a creditors’ 
meeting is merely a formal matter, necessitated by the decision to 
wind up the company, and the voluntary liquidation will be con- 
tinued by the liquidator appointed by the shareholders. 


Stoker Contracts.—The following is a list of some of 
the important orders for stokera recently received by the UNDER- 
FEED STOKER Co. :— . 

Corporation of Sheffield electricity station, Neepsend (this makes a total 
of 28 stokers sold to the Shefficld Corporation), 16 E; Borough of Wigan 
n station, 8 E; Borough of Wolverhampton electricity station (for 
burning low grade fuel from gas works), 2 A; Borough of Leigh electricity 
station, 1 E; Corporation of Bury electricity station, 1 E; National Electric 
Supply Co., Preston, 6D; South Lancashire Tramways, 1 E; Royal Airorafe 
Factory, Farnborough (from the War Office), 12 B 5; Lorient Arsenal, France 
(this is a Freuch Government Arsenal solely engaged on munition work), 4 A: 
Delaunay Belleville’s Works, France (engaged on French Government war 
work), 4 A; Midland Railway-Carriage and Wagon Co., 2 U; North-British 
Rubber Co., 6 B5; Synthetic Products Co., Lid., 4 B 5; Société Electro 
Quimica de Flix, 1 E; Central Catalana de Electricidad, Barcelona (these 
stokers are supplied to enable them to increase the supply of power for war 
material), 5 A; Société Havraise d' Energie Electric, Havre, 8 A (this concern 
is largely engaged on French Government purposes), 8 A, 


Annual Outing.—Saturday last was the day chosen 
for the sixth annual outing of the employés of the BRIMspown 
Lamr Works, LTD. It was spent with much enjoyment amidst 
the old-world surroundings of Rye House, in Hertfordshire. After 
luncheon the toast of the King and Royal Family (proposed by 
Mr. C. Rice, managing director), was responded to with great 
enthusiasm, amidst the singing of the National Anthem. Mr. H.C. 
Sharrar then proposed the toast of the Brimsdown Lamp Works, 
Ltd., and its managing director. Mr. C. Rioe, in replying, reminded 
those present how necessary it was that in these abnormal times 
they should all work together. Many difficulties had arisen, but. 
after all, what were difficulties created for but to be overcome? 
Many who were with them on the oocasion of the last outing were 
now serving in His Majesty's Forces. He hoped, however, that 
they would return safely and would be able to join them on the 
occasion of their next outing. After luncheon a cricket match 
was played, Ladies +. Gentlemen, the gentlemen bowling and 
fielding left-handed and batting with sticks. The rest of the 
afternoon was spent in divers ways, some of the party boating, 
others visiting the places of interest in the neighbourhood. After 
tea, the evening was occupied by a concert and dance which was 
held in the Retainers’ Hall, 


* 
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“t Hands Across the Sea. — An Australian Corres- 


ent writing in- July says , Youg paper comes 'as a link 
hte old ples and my many friends there.” .. 


“Bankruptcy Proceedings.—G. IEJ. Pie con- 
sulting. electrical engineer, Lat day for receipt of 
siya aie dividend, a aad 18th. - Trustee, C. H. King, 26, 


. re * oE electrical engineer,- Yetholme, 
Elæfeld Gardens, Gosforth, Northamberland.—The first meeting 
of-creditors:was held'last week at the office of the Official Receiver, 
30, Mosley Street, Newdustle-on-Tyne. The Official Reċeiver 
reported that the receiving order was made on the petition of a 
oreditor, the Act of Bankruptcy being that the debtor had failed 
to comply with the requirements of a bankruptcy notice, The 
debtor's statement of irs showed liabilities ranking at £543, 
and assets éstimated to produce £50. The failure was at ibuted 
by the debtor to the liquidation of a company of which he was 
managing director. The debtor said that he was unable to put 
forward any offer of a composition and would consent to adjudi- 
cation, It was, therefore, resolyed that the debtor should be 
5 N and pana the Official Receiver should remain 


Brazil.—The Rio de Janeiro French Chamber of Com- 
‘merce has addressed a letter to all Chambers of Commerce in 
France, stating that it is prepared to act asa bureau of information 
for French exporting firms in South America The letter points out 
that the: Chamber has had ocular experience of the means whereby 
‘German. exporters have: sohfeved their great successes in the 
fadesteial and commerdial field. ‘They are three:—(1) The 
organisation of their service of information; () their’ banking 


organisation, permitting of the allowance of long credits ; and (3) 
théir incom e pliability and power of adaptation to the 
exigencies their trade. To fill the fiest-named deficienoy iu 


Freagh grading methoda, the Chamber offers ite services to cen 
partie firma La Lumière Elactrigue. e obs 


Catalogues and Lists.—Mxssks. OOO SON & Oo., 25, 
New Oxford Street, London, W.C.— Revised price leaflet of acoes- 
conten for the secumalator trade (ir. oorks and odilars, gims venta, 
and hydrometers). 1 * 

BASTIAN. erao "Huata EEN Lrb., 185, Wardour 
Street, London, W.—-Illustrated catalogue of 32 pages containing 
particulars and prices of Bastian glowers, metal bus-bersa, various 
types of heaters, ovens, the Pyrostove, electric geyser, flatirons, &o. 


The prices are now subject to a uniform trade discount instead of 


the varying 1800 previously N The alteration dates from 
September 14th. 

MESSRS, BELLING & Co, Edmonton, N. — Illustrated folder 
giving descriptions, illustrations and prices of various patterns of 
Belling eleotrio fires. The folder is described as a temporary 
leaflet”: for the 1915-16 season, and it has a space. left for the 
imprint-of the contractor or tradesman cifoulating it. 

Assens. Muserave & Co., LTD., St. Ann's Ironworks, Belfast. 
Postal . card giving prices and other particulars of ad slow- 
5 re and 8 for 3 . 


22 


Trade Ano een ESR S. w. & R. JACOBS 
have removed from King William Street (where they have been 
established for eight years) to larger premises at 94, Leonard 
Str Finsbury, where offices and works are under one roof. 

theil & Young, Ltd., have changed the name of the 

company to BERKELBY & YounG, LTD. The company has been 
im existence i in the City of London for 28 years. 

. “ Proceedings of the R Institute 


Book Notices. P. 

of or York Vol. XXXIV, No. 8. August, 1915. 

ork: The Yustitute, Price § 
© Proceedings of the 3 Society of ‘Civil Engineers.” 

Yok XCI. No. 6. August 1915. The Society. $8 per annum. 

»The Wireless Telegraphist'a Pocket-Book.” By J. A. Fleming. 
Lindon : The Wireless Press. Price 6s. net. 

“The Standard Handbook for Electrical Engineers." London: 
Hill Publishing Co., Ltd. Price 21s. net. 


Patent Applleation.—Mxssns. HREENAN & 8 
Lrp., and H. N. LxASRH have applied for the restoration of Patent 
No. 16,237 of 1910. and Patent of Addition No. 29,638 of 1910, 
granted to H. N. Leash for Improvements in charging doors for 
furnaces.” 


. Meters . The Board of Trade has approved 
of the Murday recording voltmeter, types M. R. 1 and M. R. 2, 
deposited in August last by Messrs. Everahed & Vignoles, for use 
in-testing stations for testing electrical pressure when supplied on 
Hie constant preasure 0.0. and A.C, systems respectively. 


For Sal¢.— Messrs, Edwards, Son & Bigwood will sell 
by auction, on September 21st to 24th, the goodwill, patents, &c., 
and of the British Prometheus Co., Ltd., in liquida- 

appliance manufacturers plant, machinery and 
tools including à gas engine and 66-Kw., one-phase, A. C. generator, 
Particulars are given in our advertisement pagés, 
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. accounts of the Corporation electricity 
department for the year show that the sale of current realised £56,740, 
as compared with £56,809, and the hire of motors £3,326, as 
against £2889. On the expenditure side the generation of 
elebtricity cost 416,029, as compared with £17,711 last year; 
distribution costa were £1 226, as against 8874. The revenue 
and expenditure ‘account’ ‘amounted do 860,281, a ‘balanos of 
£32,322 having been carried to the net revenue account. The 
quantity of electricity generated amounted to 12,475,920 B. T. units, 
nee SN a record and eure last year’ 8 quantity by 781,925 
un > 


Accrington.— In view of the desire for economy the 
question of discontinuing the Sey showroom has been re- 
ferred to a sub - Committee. 


Amble.—Pnoroskb E.L.—The U.D.C. has instructed 
the surveyor to prepare estimates for publio lighting by electricity. 
The Council recently asked the Gas Co. to supply by meter, but it 
refused, and stated that it could only supply gas for publio light- 
ing ‘at a lamp sunt of £200 a year. The Council, considering it 
was not justified in accepting these terms, has applied to the 
Broomhill Collieries, Ltd., for a supply of electricity, the Council 
being: empowered to undertake the distribution of current for 
Aot, 18 7 5 private purposes under Seo. 161 of the Public Health 


Axgentina.— The new electric power station at Castelli 
(Provinoe of Buenos ) was inaugurated recently. The 
concessionaire is Senor Antinori. po 

The ‘Argentine Brighton.” is threatened with darkness, Ia 
other words, Mar del Plata’s electric light supply is likely to be 
out off, like that of an ordinary citizen, and for the same usual 
reason, nen- payment. Thé: Municipal Commissioner has applied 
to the President of the Club Mar del Plata for help in this 
emergenoy; the amount owing by the community to the electric 
light company comes te about $124,000 min. In reply to an appli- 
cation of the local board for funds with which to purchase coal, 
instructions have been received for the company to suspend opera- 
tions. To get-over the difficulty the club is invited to assume an 
obligation of the municipality for the sum of $47,272 m/n, repre 
senting electric supply during the months dune to December, 1918. 
Sines 1913: the municipality has only paid $23,213 on account,” 
whiok amount corresponds to the supplies during January and 
February, 1914, and $33,868 m / n. during the current year.— Nor tan 
of the Nirer Plate. . 

Australia,—The South Brisbane City Council has aider 

consideration an application for. permission to supply the oity 
with electric Light aad power. 

A scheme has been submitted to the Minister of Public Works 
for New South Wales for utilising the water supply system of 
Grafton and South Grafton in connection with a hydro-electric 
power scheme, 

The Oottesloe (W.A ) 8 proposes raising a loan of £11,000, 
a portion of which is to be sxpented in extending the electric 
light.—Tenders. . 


Bacup.—SrREET Lichrmd.— The Electricity and Tram- 
ways Committee has decided to accede to a request of the Lighting 
Committee that double-time switches should be installed on alter- 
nate lamps in Todmorden Road. The electric lighting of 
Todmorden Road is now practically completed. 


Blackpool.—Hosrita, Suppty.—The T. C. has read a 
letter from Lord Derby relating to the provision of electrical massage 
treatment at the large Convalescent Hospital at South Shore. He 
said the necessary appliances would cost about £500, whilst the 
working expenses would reach from £3,000 to £4,000 a year 
additional to the amount that the War Office was spending. on the 
hospital. The Council decided to defray the cost of equipment, 
and to supply electric current for the treatment free of charge. 


Bolton.—Coa SDI G.— The Electricity Committee has 
instructed the electrical engineer to arrange with the L. & Y. 
Railway Co. for the construction of a coal siding from the railway 
to the new electricity worke at Back-o'-th’-Bank. 


Bury.—Loan Sancrion.—The L.G.B. has sanctioned 
the borrowing by the Corporation of £7,225 for additional equip- 
ment at the Chamber Hall electricity generating station. 


Canada. The American Consul at Fort William, 
Ontario, in a recent report, states: — It is reported that the water 
power of the Nipigon River, on the north shore of Lake Superior, 
is one of the largest of the undeveloped accessible water powers 
in Canada. Of the total descent nearly 175 ft. could probably be 
utilised. The Hydro-electric Commission of Ontario reports as to 
the power available at the different localities along the river, as 
follows :—Cameron Rapids, 19,500 H.P.; Splitrock, 7,500 E. P.; 
Island Portage, 4, 750 H. P. White Chute, 6,000 H. P.; Victoria 
Rapids, 5,000 HP.; Camp Minor Rapids, 3 500 K. P. ; Virgin Falls, 
12,500 H.P.; Flatrock, 19,000 H.. The report further states that 
Lake Nipigon could be converted into an excellent storage basin 
rendering it possible to increase the rate of flow above the 
minimum figures given in the report of the commission. Power 
plante at Cameron Pool and Virein Falls would be about 85 miles 
from Port Arthur. 
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Connah's Quay.—Prov. OrpeR.—The U.D.C. has 


been granted a prov. order for E.L., but it cannot be proceeded 
with until after the termination of the war. 


Denny.—ProprosED PRICE INOREASE.— At a recent 
meeting of the T.C. a letter was submitted from the Scottish 
Central Electric Power Co. intimating an increase in rates for 
electrical energy. It was decided to point out that the Council 
had a contract, under which rates were fixed for a period of 15 
years, and that it declined to agree to the increase. 


Dewsbury.—ANNuaL ACCOUNTS.— Figures relating to 
the electricity department for the year ending March 31st last 
show receipts amounting to £14,950, as against £13,875 during 
the preceding year, whilst the expenditure was £7,439, against 
£7,077 a year ago. After deducting payments to the depreciation 
and renewal fund account, &c., there was a balance of £1,819, of 
which £1,347 is carried forward to next year.. The number of 
units sold during the year was 1,949,026, as against 1,733,137 
during the preceding 12 months, including 449,171 for lighting 
purposes; 887,039 for power and heating: 552.854 for traction 
(Yorkshire Woollen District); and 59,962 for the National Electric 
Construction Co. The increase of, roundly, 200,000 units, is 
accounted for by the enlarged supply of energy to mills, work- 
shops, Ko., for power und heating purposes. Although the total 
units increased by 12°45 per cent., 181 tons of coal less than last 
year were used, the coal cost per unit being about the lowest in 
the country for a similar output and a record for the undertaking. 


Eccles.—Paice INcREASE.— The Pablic Lighting and 
Electricity Committee has resolved to increase the charges for the 
supply of energy as from October lst next, by 10 per cent. for 
private and public lighting, and by 20 per oent. for general power, 
heating and cooking. The L.G.B. has refused the T.C.'s applica- 
tion for the raising of further loans for extensions to electricity 
mains, services, &c., for ordinary purposes. 


Guildford.— PRICE IN cREASE.— The local Electricity 
Supply Co. has intimated that the price of electricity will be 
increased by 10 per cent. for lighting and by 20 per cent. for 
heating, cooking and power, as from September 30th next. 


Hoylandswaine.—Proposrep E.L.—The U.D.C. has 
deferred consideration of the proposal of the Eleotrical Distribution 
of Yorkshire, Ltd., to apply to the B. of T. for a provisional order 
to provide electric lighting in the Council's district. It was 
stated that the charges would be on a sliding scale, from 14d. per 
unit for street lighting to 5d. per unit for house lighting, with a 
maximum price of 7d, \ i 


India. — ELECTRICAL Pumrine.—The success which is 
attending the electrical pumping experiments in the Amritsar 
district is attracting attention in Simla. The value for irrigation 
purposes of the water raised by this method affords, it is 
found, a very fair return upon the cost of installing and working 
the electrical pumping machinery, and, by the method adopted 
at Amritsar, not only can waterlogging and consequent malaria 
be reduced, but also canal irrigation can be extended, inasmuch as 
the water originally brought to the canals is made to do duty a 
number of times over, the result being that the amount of water 
taken from the canals for local irrigation can be reduced, leaving 
an increased supply of canal water for distribution to areas which 
could not otherwise have been supplied.—Jndiun Engineering. 

SIM NA EXTENSIONS.—Owing to the large number of applications 
for electricity, the Simla Municipality is now extending the area of 
supply considerably. The work is well in hand, and bigger trans- 
formers are being installed in all the sub-stations in Simla, while 

_at Chabba arrangements are being made for the erection of a new 
500-K v. A. alternator, which is expected to arrive shortly. The 
scheme inoludes the fitting up and supplying of energy at one 
rupee per lamp per month up to a maximum of five lamps, whether 

the consumer uses it by day or by night, and quite a large number 
of shopkeepers on The Mall are already availing themselves of it. 

— Indian Engineering, 


Killorglin (Co. Kerry).—Mr. Thos. O’Donnell, M.P., 
is one of the promoters of the Killorglin Electric Light and Power 
Co., which has been registered with a nominal capital of £1,650 
in £1 shares. ° 


Middleton.—Yrar’s WORRING.— The Icss on the elec- 
tricity uandertakiog for the past year is £429, which Fas been 
transferred to profit and loss account, increasing the debit bulance 
to £2,214. : 


Le Zealand.—The Lyttleton B.C. has approved of the 
principle of lighting the borongh with electricity, and a poll of 
the ratepayers is to be taken on the propoeal to carry out the 

` scheme. : 

The Dominion Cement Co., of New Zealand, is installing a 
complete hydro-electric generating plant, with sub-station 
equipment. The power house at Wairua will contain two 
water-wheel-driven A.C. generators of 1,250 K V.A., at 50 cycles, 
500 R l. M, 5,500 volts, and two p.c. generators of 30 Kw., at 
1,000 R.P.M., 230 volts; the pressure will be stepped up to 22,000 
volts for transmission. 

The Takapuna B.C. has received an application from the Tram- 
way and Ferry Co. for a concession to supply the borough with 
electric light and power on terme to be arranged ; the recently- 

appointed Electric Lighting Committee has been instructed to 
obtain full information, and report to the Council, 


DEvonpPoRT (N.Z.).—The Council has received an offer from the 
Electricity Supply Corporation (N. Z.), Ltd., to light the streets by 
electricity. The company would install 167 lamps of 100 C. P., 
10 of 300 0. P., six of 1,000 c. P., and three of 2,000 C. P. The charges 
to the Council for lighting and maintenance would be approxi- 
mately £813, as against £380 paid at present for gas. A discount 
of 3} per cent. is offered if 8,000 C. P. is taken as a first instalment. 
The matter has been referred to the Works Committee with 
instructions to select two areas in which demonstrations could be 
carried ont by the gas and electricity companies over a period 


of three months. The Council has accepted the Electricity Supply i 


Corporation's offer to supply electric power for operating the 
Council's stone-crushing plant.— Tenders. 


Plymouth.—YeEar’s Workinc.—The annual report of 
the Electricity and Street Lighting Committee shows that the 
Prince Rock works made a gross profit of £15,042, as against 
£15,529 in the previous year, which has been appropriated as 
follows :—Expenditure on mains, &c., £2,624; dividends and 
interest, £4,755 ; inoome-tax, £1,478; stock and mortgages 
redemption, £4,090; and repayment of loans, 2 1.441; leaving a 
net profit of £981, of which £442 has been placed to reserve fund 
and £539 applied in aid of the rates. In the preceding year the 
net profits amounted to £3,028 ; the reduction is accounted for by 
the large expenditure on mains out of revenue, the increased 
of coal, and the heavier income-tax charges. At the Newport 
Street works the gross profit for the year has been £10,164, com- 
pared with 37,878, which has been appropriated as follows :— 
Dividends and interest, £4,071 ; stock and mortgages redemption, 


£4,766 ; income-tax, £11; and interest on deposits, 415; making 


total payments of £8,864, and leaving a net profit of £1,299, which 
has been transferred to reserve fund. In the preceding year the 
net profit was £46. 


Rochdale.— Following a report by the borough electrical 
engineer as to the difficulty experienced in keeping men at the 
electricity works—many employés having left to make munitions 
—the E.L. Committee has decided to apply to the Minister of 
Munitions for recognition of the electricity works as being engaged 
on Government work. 


Shipley.—At the last meeting of the U.D.C. attention 
was directed to a draft agreement submitted by the Bradford Cor- 
poration in regard to the supply of electricity to Damb Mills, 
Frizinghall. It was pointed out that this agreement was the same 
as a previous one which the Council refused to sign, and, in view 
of this fact, the clerk was instructed to prepare a draft agreement 
for submission to the Corporation embodying the terms desired 
by the Council. It was stated that the Council would not give 
way in the slightest degree until it got from the Corporation what 
it demanded. 


South Africa. — PROPOSED Loan APPLICATION.—A 


ratepayers’ meeting was held at Cape Town, on August 18tb, for 
the purpose of obtaining sanction to the loan of £75,000 for 


the extensions to the electric lighting plant. The following 


figures were given by the chairman of the Eleotric Lighting Com- 
mittee as a justification for the proposed expenditure: number of 
consumers in 1913, 5,533; 1914, 7,176; seven months of 1916, 
7,738, equal to an increase of 40 per cent. over 1913. The increase 
in 1915 would have been much larger, but for the suspension of 
the free-wiring facilities. The revenue in 1913 was £101,131, 
and in 1914, £116330; the estimated revenue for 1915 was 
£124,868, which would in all probability be exceeded, as the 
returns for the period January to July showed an inorease of 
18 per cent. over the corresponding period of 1914; units sold 
1913, 7,469,000 ; 1914, 9,349,000 ; for the first seven months of 1915 
the units generated showed an increase of 22 cent. over a 
similar period of last year. For the relief of rates in 1913 £4,680 
was available, and in 1914 £10,471; for 1915 the net profit was 
estimated at £19,571, which on the basis of returns to date would 


be materially increased. The maximum load this year was nearly 


equal to the full capacity of the two 2,000-Kw. tarbines installed 
and was steadily going up, and they would also shortly have 
to meet a new demand for 800 Kw. for Government requirements. 
The only stand-by plant was the old reciprocating plant of 


‘about 2,600-Kw. capacity. Owing to the increasing demand it was 


necestary that the plant should be supplemented without delay. 
The distributing system in many parts of the oity was also 
becoming overloaded and inadequate ; it was estimated that the 
£75,000 would cover capital expenditure for the next two years. 
The resolution sanctioning the applioation for a loan was carried. 

PIETERMABITZBURG.—The borough electrical engineer reports 
that the revenue from private lighting and power shows a sub- 
stantial increase over that of last year, the number of new con- 
nections during the year being up to the average. The new turbine 
plant which has now been working for some 16 months has enabled 
the department to deal with a greatly increased demand, while at 
the same time effecting economies in the generating costa. On 
June 25th the number of units generated during the 24 hours was 
10,400. an increase of 25 per cent. on the corresponding day of 
last year. when the output was 8,214 unite. With the increasing 
demand the question of additional plant would shortly have to be 
considered. The steam alternators and stand-by boiler plant had 
been overhauled. The agreement with the railway department 
expires at the New Year, and it will be necessary for the Council 
to consider the conditions of its renewal.— South African Mining 
Journal, P . 
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South Wales.—Muiners’ LAS. — According to the 
Standard, a portion of the South Wales coalfield has agreed to use 
electric lampe instead of Davy lampe, in order to minimise the 
riak ; coal cutters who use them are offered Id. per ton extra. 


St. Annes.—BuLk SurLT.— The D.C. has signed the 
agreement to provide Lytham with a bulk supply of electricity, 
but the L.G.B, has announced that it cannot sanction a loan for 
the purpose at present. 


Stockport.— PLANT ExTENSTLON.— The electrical engi- 
neer having reported to the Electricity Committee that it would 
be some weeks before the new plant on order would be at work, 
two condensers are to be put down, at au approximate cost of 
£600, ao that the output of the present plant can be increased. 


Swansea.—Price IN CREASE.— The borough electrical 
engineer reports that owing to the war, the extra coat of production 
for the year ending March next will be £4,420, viz, £2,000 for 
coal (40 per cent. increase), £752 for men on military service, £468 
war bonus to employée, and £1,200 extra oost of material, &c. To 
meet this extra expenditure he recommends that the hours of 
maximum demand be increased in the winter quarter from 91 to 
137, that the flat rate in connection with the maximum demand 
system be discontinued, that meter rent ranging from 2s. to 
10. per quarter be charged, that the minimum charge per service 
be 5s. for each summer quarter and 108. for each winter quarter, 
and that the extra cost (£517) of oarbons, globes, &c., be charged 
to public lighting. It was stated that these changes would pro- 
vide an estimated increased revenue of £3,300, and that it would 
be the first time that Swansea had charged a meter rent. The 
report was adopted, and the question of a proposed showroom was 
referred to a Sub-Committee. 


Trowbridge.— OVERHEAD LINES.—Provided that under- 
ground cables are laid in the main streets of the town, the U.D.C. 
has decided to raise no objection to the Electric Supply Co. using 
overhead lines in the side streets and outlying districte, according 
to a plan to be prepared by the surveyor. 


TRAMWAY and RAILWAY NOTES. 


Accrington.—TRaMWORKERS’ WAOES.— The Corpora- 
tion has refused a request by the men's Union to pay all men in 
the tramway department at the rate of time and a half for time 
worked on Saturdays over and above their ordinary duty. 


Burnley.—War Bonvus.—An application for a war 
bonus of 3s. per week for local tramway workers has been referred 
to the General Purposes Committee of the Corporation; the Tram- 
ways Committee has refused an application from the shed 
labourers. 


Continental.— SIcILIAN RAILWAY ELECTRIFICATION.— 
A Milan syndicate has submitted to the Italian Government 
a scheme for the electrification of the light railways on the Island 
of Sicily, the total length of which is about 625 miles. According 
to the project, the necessary current would be taken from the 
generating station of the Societa Elettrica della Sicillie Orientale, 
and oonverted from three- phase to single-phase current at 50,000 
volte at a large converting station to be established at Nicosia. 
Fourteen transformer and distributing stations would also be 
established along the railways, where the voltage would be trans- 
formed to a working pressure of 11,000 volts. 


Dartford.—The Tramways Committee has reported that 
the Chief Commissioner of Police has issued summonses againat 
the tramway manager for employing unlicensed conductors. The 
Chief Commissioner, the report explains, will not issue licences 
to persons under 21 years of age, and the clerk has been instructed 
to suggest to Messrs. Balfour, Beatty & Co., Ltd. (the tramway 
leasees), that unless the Chief Commissioner will relax the rule for 
the period of the war, they should lay the whole of the facts before 
the Minister of Munitions, and inform him that it will be impos- 
sible for them to provide proper facilities for conveying workmen 
to local works. | 


Glasgow.— ELECTRIC VEHICLES.—The members who 
attended the Conference of sanitary inspectors in Londen reported 
to the T.C. that they had inspected various kinds of vehioles 
constructed for cleansing work, particularly electric vehicles for 
refuse collection, and were of opinion that there was a promising 
future for electric vehicles, particularly for the collection of 
refuse, &c., and considered that the development of this claes of 
vehiole should be carefully watched. 

Roap WIDENING.—The B. of T. has been in communication 
with the Tramways Committee on the working of the single line of 
tramway at Spier’s Bridge, Thornliebank, and has pointed out that 
while the Board can accept no responsibility for a line used with- 
out ite sanction, it does not propose to take any further action 
in the matter at prani on the understanding that the Corpora- 

‘tion will take the earliest opportunity to obtain Parliamentary 


powers to purchase the land necessary for the widening. The 
Committee has agreed to recommend the T.C. to include in the 
prov. order the necessary clauses suggested by the Board. 

BULK SupPLy.—Owing to the postponement of all extensions of 
plant and buildings at the electricity department the Tramways 
Committee, at the request of the Corporation electrical engineer, 
agreed to assist the electricity department during the coming and 
succeeding winters by supplying energy from the Pinkston power 
station to Port Dundas. 


London.— L. C. C. ANNUAL Accounts. — The year's 
working of the London County Council tramway undertakin: — t 
which reference was made in our issue of April 30th la — 
resulted in a total inoome of £2,399,847 (£2,889,046 electric) ; 
working expenses amounted to £1,700,571 (2 1, 684, 243 electric) ; 
and the surplus was £704,803 (eleotric); after meeting a defi- 
ciency of £5,526 on horee traction, a balance (gross profit) of 
£690,276 remained. As against this, debt charges, income-tarx, 
Parliamen expenses, Ko., less certain deductions, totalled 
£732,448, leaving a net deficiency for the year of £33,173, which 
wes met out of the general reserve fund. 

By electric traction 58,706,161 car-miles were run, the total, in- 
cluding horse cars, being nearly 59 million car-miles ; 547,253,382 
passengers were carried by electric cars and 550,597,993 passengers 
in total. This compares with 522,952,600 passengers in the 
previous year and 512,652,700 in 1912-13. It is interesting to note 
that 41 per cent. of the total were Id. fares and 29 per cent. 
4d. fares. 

The total revenue averaged 977d. per car-mile, as against 9°21d. 
in 1913-14 ; working expenses totalled 6°89d (including war service 
allowances), as against 6°50d. in the previous year, when no euch 
allowances were made, and included 102d. per car-mile for 
power expenses, exclusive of debt charges. 

For power purposes, 143,393,600 unite were generated at a total 
cost of 396d. per unit (including ‘31d. working expenses and ‘086d. 
debt charges). 

Sub-station and distribution costs, including debt charges, 
amounted to ‘195d. per unit, the energy dealt with including, in 
addition to the above, nearly 14 million purchased A. C. units (oost- 
ing 577d. per unit); there were also purchased 326,396 D.C. units 
at 854d. per unit the total units generated and purchased amount- 
ing to 157,680,899. 

The units used for traction, including transmission and conver- 
sion losses, totalled 152,666,477, at an average oost of ‘615d. per 
unit, the balance being used for car and repair sheds and for 
auxiliary plant. The L. C. C. tramway system extends over prac- 
tically 150 miles of streets, and includes 5'7 miles horse traction, 
121 miles of conduit, and 20°28 miles of overhead trolley electric 
route; 2°79 miles of overhead route were, in addition, worked by 
the Metropolitan Electric Tramways, Ltd.; 1,767 cars were in use, 
including 16 trailer, 3 petrol-electric and 37 horse cars. 

During the year one of the reciprocating seta at the Greenwich 
generating station was replaced by the first new 8,000-Kw. turbo- 
generator, some of the switchgear was reconstructed and additional 
safety devices were introduced. The work was generally carried 
out without interference with the supply of power, but unfortu- 
nately on December 11th, 1914, a transformer, which exploded, 
caused a serious fire and consequent interruption of the supply. 

The improvement in the price of coal at the commencement of 
the year was not maintained, owing to the partial‘cloring of the 
Firth of Forth, the restricted output, and also to the increased 
rates for freightand insurance. Large quantities of coal had to be 
purchased at enhanced prices outside the contracts. 

The total amount charged against the capital account of the 
tramway undertaking to March 3 Ist, 1915, in respect of street 
improvements was £714,351. The charge against revenue 
account for the year in respect of this capital was £35,940, an in- 
crease of approximately £5 000 over the charge of the previous year. 

Daring the period under review sums amounting to £87,828 
were paid to the local authorities in respect of rates levied on per- 
manent way, an increase of £1,500 on the year 1913-14 ; the rates 
on the power station, car-sheds, &c., were, in addition, £40,207, 
The various road authorities through whose districtes tramways 
operate have, it is estimated, effected a saving of at least £134,400 
during the year by the Council paving and maintaining the tram- 
way area. | 

In June, 1908, the Council decided that during a period of five 
years any balance remaining after providing for renewals should 
ba carried to general reserve; this fund amounted to £196,223, 
and deducting the deficiency for the year, a balance remained of 
£163,050. 

The renewals fund amounted to £543,859; £141,813 was spent 
during the year, leaving a balance of £402,045. 


South Shields.— VEAB'S Workinc.—For the year 
ended March 3lət last, the Corporation tramways carried 10,479,421 
passengers and ran 927,728 car-miles, increases of 474,257 passengers 
and 29,713 miles, respectively. The total revenue was £39,845, 
aud the gross balance £14,335, leaving after meeting interest and 
sinking fund charges a net balance of £5,594. Compared with 
the previous year, the revenue was somewhat higher, but owing to 
a considerable increase in working expenses, the disposable net 
balance was about £1,500 less. The working of the Edison battery 
‘buses resulted in 156,203 passengers being carried and 22,197 oar- 
miles being run, the receipts amounting to 6°55d. per o.m. Over 
39,000 units were supplied for the bus service; and the total energy 
uted for the cars, workshops, and buees, amounted to 1,220,313 
units. The net balance on the year's working was appropriated 
as to £3,194 to reserve and £2,400 in aid of the rates. The total 
of the reserve fund now amounts to £28 838, 
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“Manchester.—Tramway Accrpent.—On the night of 
the ard inst. a Corporation car overturned st the junction of 
. Alexandria Road South and Wilbraham Road. 

At 2 Board of Trade inquiry on Wednesday into the accident, 
evidence was given that the track and the car were in 
condition, but that the place where the accident occurréd was not 
illuminated as the Tramways Committee would wish ; and Mr, 
McElroy, general manager, said that in his opinion the accident 
would never have happened if a lamp on the east side had been lit 
the gat of one on the other side. Lieut.-Colonel Von Donop olqed 

inquiry. 

“The first women conductors in the city were put to work experi- 
mentally on Wednesday, 


Mexborough and Swinton. —RAILTES8S TRACTION.— 
Last week the B of T. inspected the new raillees traction routes of 
the Mexborough and Swinton Tramways Co., and a commencement 
was made with the carrying of engers. ‘There are two 
sections, from the junction of Swinton Road and High Street, 
Mexborough, to the Manvers Main Colliery, and from the Mex- 
borough Toll Bar to Elm Green, Conisborough. 


‘Reading. — After considering the tramway. manager's 
report as to restricting the expenditure during the war, the Com- 
mittee has dec'ded to inform the Council that the cost of working 
the 5 cannot be reduced if the present car servicos are 
ma ne 


. Rochdale.—Following the breakdown of the arrange- 
ment. with the contractors for the work of erecting the new car- 
shed, the Corporation Finance Committee has decided to advanoe 
the necessary money to enable the ahell of the extensions to be 
completed and covered in. 


Salford.—AnxuaL Accounts.—Daring tis year cided 
March 31st the Corporation tramways ran 5, 828, 232 car-miles, some 
400,000 miles less, and carried 54,348,908 passengers, or 1, 319,362 
more than in the previous year. The total income was 4262, 464, 
and the gross profit (after deducting working expenses and £6,226 
war allowanoes) amounted to £85,706. The balance of the year's 
working, after meeting all the usual chargea, was £32,264, as 
against £26,450 the previous year, and was appropriated as to 
£22,000 the relief of rates, and E 10, 264 to the renewals fund. 
The total number of units used was 9,602,534; average total 
revenue per car-mile, 10 807d. ; average working expenses, inolud - 
iog energy cost per car-mile, 7 022d. The balance of the deprecia- 
tion and renewals fund amounts to £27,573. 


Stockport.— The Chairman of the Tramways Committee 
reported to his Committee that he had been informed that the 
Electricity Committee had decided to give notice that it might be 
necessary to curtail the supply of electricity for tramway purposes. 
He suggested that the Committee should draw the attention of the 
Eleotricity Committee to the fact that the Tramways Committee 
are not customers bnt partners in the electricity works, both as a 
department of the Corporation and as owners of the plant therein 
in excess of the tramway requirements.” The terms of the reso- 
lution were plainly put, 60 that there may be no misappre- 
hension as to the ownership, the Tramways Committee deciding 
are it would not, eae by consent, N ay cutting down of 

e tramway. 


Warrington.— Moron- Bü- SERVICE. — The Electricity 
and Tramways Committee has decided not to accede to requests 
that motor-’bus services should be inaugurated to Winwick and 
Thelwall], where military hospitals are situated. 

The Corporation motor- bus drivers are to receive a bonus ef 1s. 

per week when they average six miles to the gallon, and an extra 
Te. per week when the average is 61 miles or over. The idea of 
the bonuses is to encourage the men to save petrol. 


‘CONTRACTS OPEN and CLOSED. 
OPEN. 


Australia.— October 25th. Six electrically-operated 
wharf capstane, for the Sydney Harbour Trust. Forms of tender 
from the Engineer-in-Chief, Harbour Trust Offices, Circular Quay.“ 

October 25th. For the Commonwealth Department of Defence 
3 Office). Supply, delivery and erection of power-station 
p t and equipment for the Commonwealth Naval Dockyard, 

ydney. 

HAWTHORN.— November 30th. Refuse destructor plant, for the 
Hawthorn-Malvern-Camberwell and Kew Destructor Trust. Speci- 
fication from the Trust Engineer's Office, Town Hall. 


Bristol.—September 24th. Unwashed small coal for 
six or twelve months, for the Corporation electricity works. 
Mr. II F. Proctor, Chief Engineer and General Manager, Exchange, 
Corn Street (returnable deposit of £2 2s.). 


Burnley.—September 20th. B. of G. Electrical goods. 
Tender forms from Mr. J. S. Horn, Clerk. 


Castletown-Bere.—The District Council has called for 
tenders for the public lighting of the town by eleotricity for a 
term of 15 years, 


Edinburgh.— October 4th: Corporation. Cast-iton 
intake shaft, pump shaft, &o., for obtaining sea-water for con- 
densing in connection with the new electricity station at West 
Bank, Portobello. The Engineer, Dewar Place station, Edinburgh. 


London.—Bow: September 21st. Electrical goods for 
the managers of the Poplar and Stepney Sick Asylum. 3 
Mr. S. G. Wright, Clerk, the Asylum, Devon's Road, Bow, E 

KENSINGTON. — September 23rd. Six months' aupply of electrio 
lamps and fittings for the B. of G. of Kensington Parish. Tender 
forms from Mr. W. R. N Clerk, Guardians’ ae Marloes 


Newport (Mon ) Converter plant and TEO TE 


for the Corporation. Mr. A. N. Moore, Borough. Electrical 
Engineer, Town Hall. 


New Zealand, — DUNEDIN. — November 3rd. City 
Council. Supply and delivery of insulated and bare copper wire 
in quantities for a period of two years, Specifications at Electrical 
Eugineer's office, Market Street, Dunedin. = ee Zealand Shipping 
and Commerce. 


Reigate. — September 13th. T. C. Twelve months’ 


supply of a.c. induction motor meters, See Official Notioes 
September 3rd. 


Shanghai.—September 24th. Municipal Council. One 
turbo-genaratar, 5,000 KW., and one or two of 10,000 KW., completa 
with condensing plant, &. See " Official Notices * August 20th. 

Septembar 29th. E. Hr. switchgear, statio transformers, 

underground cables for 22,000 v., for the nei Connell, See 
“ Official Notices ” August 27th. 


Stanley.— General repair and en of the déi 
bells in Newton Hill and Stanley Council New Sohoola. Mr. A. 
Angus, West Riding Education Office, Wakefield. 


South Africa.—JoHANNESBURG.—September 25th. For 
the T.C. Two turbo-alternator sets, condensing plant, switchgear, 
&c. Specification, &o., on deposit of £2 28., from Mr. J. H. Dobson, 
General Manager. 

September 25th. Municipal Council. 1,595 electricity meters 

and 50 time switches.“ i 

Ostober 9ıh, Municipal Council. Water - purifying plant with 
a capacity of 75,000 gallons per 24 hours, for the generating 
station. ha l 


Swindon Bepiembir 18th. Corporation. Supply of 
steam coal. See Official Notices” September 3rd. 


Waketield.—Coal for one year from October 9th, 1915, 


for Yorkshire (West Riding) Electric Tramways Co., Ltd., oe Isle. 
Tenders to H. England, Gensral Manager. : 


Warrington.—September 22nd. B. of G. Electrical 
goods ( none of German or Austrian erigin") for six months 
ending March 3 lat, 1916. Tender forms from Mr. Arthur Bottomley, 
Olerk, Bewsey Chambers. 


Specifications for the items marked * can be seen at the Board 
of ane Commercial Anvelligence Branch in London. 


CLOSED. 
Australla.— The following contracts have been placed — 


VICTORIAN RAILWAYS. 

Conetruction-of sub-station at North Fitzroy.—Swans-n Bros., £15,740. 

Carbons.—Item 1, 105 es per 1,000; item 2, £7 166. 8d. per 1,000 : item 3, 
£3 98. 10d. pe ; Item 4, £9 Qs. 10d. 1 item 5, £9 16s. 11d, 
per 1,000 ; . £10 9s. per 1.000. W. Mo Lean & Co. 

Two air-compressors, £385 each.—Belliss & Moroom, Ltd. 

H.T. two-core concentric cable, per mile: 7/16, £207; 7/14, o 194/16, 
£840. L.T. two-dore cable, per mile: 7/16, £147; ‘19/14, Ditto 
5 core cable, per mile ; 1/14, £261; 18/14, 4531. “Bia & Helsby 

es, L 

Two motor-driven air- compressors ‘with spare parts, for the Jolimont 
car shop; four ditto, including motors, for the Ballarat and Bendigo 
workshops, £8,463.— Belliss & Morcom, Ltd. 


HAWTHORN Tramways Trost. 
Construction of the permanent-way for the electric t~amway from 
Melbourne to Burwood, £55,(65.—H. Teesdale Sinith. The tender ot 


the Trust’s engineer to do the work by day labour excceded the 
accepsed tender by £6,000. 


SypweY HARBOUR TRUST. 


Elec‘ric power wool-bale elevators and conveyors, Wooloomooloo Bay 
sheds.—-Gibeon, Battle & Co., Ltd. 

SYDNEY CITY COUNCIL. 

Two arcing ground suppressors complete, for 88,000-volt 50. oyoꝰ e cirenite, 
£1,510.—Aust. General Electric Co. 

Bare copper cable: 7/16, 5,000 yd.; 7/14, 300,000 yd.; 19/16, 150,000 
19/14, 200,000 yd. : £18,050, subj "ct to the metal market, as pro ded 
by agreement. B. I. & Helsby Uables, Ltd. 

For the supply of 83,000-volt cab'es (Specification No. 874) the following 
tenders were received :— 


. A, 5 B. 
with copper out r 
sheath sheatho 
Noyes Bros. 8 os 95 £18,800 . £17,080 
W. T. Henley’s, Ltd. ee T 18,771 i 
Siemens Bros. & Co. .. wi oe 18,90 4 

B. I. & Helsby Cables, Ltd. .. ae 19,125 17,911 
Western Electric Co. ` š 19,291 17,619 
British General Electric Co.. sa 20,560 — 

Aust. General Electric Co. .. be 31,668 18,900 
Lawrence & Hanson. oe si 25,875 28,025 

N. Guthridge, Ltd. 88,952 85,162 


The tender of Mesers. Noyes Bros. (Schedule B), at £17,050, wae recom: 
mended for acceptance. 


ae 
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MELBOURNE City Cocncit. 
Cast iron Tr and cutout box3s.—C mmonwealth Cast & Malleable 
ron 
One 5 boiler feed pimp, £467.—H. Perks. 
Se pues transformers, £612.—Johnson & Phillips. 
pka —Mellwraith & Co. 
Insulators. - Commonwealth Art Pottery & Insulator Co. 
f COMMONWEALTH P.M.G.'s DEPARTMENT, 
Two generators at £348 183. each, and two ŝransf `rmera, £105 each, for 
the radio-telegravh 2 8 at Townsville and Woodlark Ieland.— 
1. G. Weymouth & Co. Pty. l 
ViIcTORIAN STATE Coat MINE. 
H. D. copper wire, 7/18, £17 178. 6d. per mile.—B.1. & Helsby Cables, Lid. 


—Tenderx, 


Dartford.—In view of the advice of the Board of Trade, 
the T C. Electricity Committee has decided to store 1,000 tons of 
coal, and recommends the acceptance of the following tenders :— 

J. Waddell & Sons, Ltd.—600 tons Yorkshire Main, 248. 6d. per ton. 

Myers, Rose & Co., Ltd.— 600 tons Yorkshire antiy siack, 21s. 9d. pér ton; 

500 tons Notts Mansticld slack, 20s. 9d. per tan. 
The firms will be asked if they are willing to extend the contract 
for six months. 


Glasgow.—The Clyde Navigation Trustees have accepted 
the offer of Messrs. Johnson & Phillips, Ltd., for the supply of 
cables for the capstang in connection with the electric crane being 
erected at Queen's Dock. The Tramways Committee recommends 
for acceptance the offer of the British Westinghouse Co. for a 
supply of motor armature coils. 


Liverpool.—The T.C. has accepted the tender of Messrs. 
Spurrier, Glazzbrook & Oo., Ltd., for lubricating oils for the 
Electricity Sapply Department for a period of seven months, 


‘Middleton.—The Electricity Committee has accepted 
the tender of Mr. J. Hulbert for six months’ supply of coal to the 
electricity works. 


Salford.—The Corporation has sealed an agreement with 
Mr. Bertram Thomas for the supply of switchgear required for a 
rotary converter at the works of the Beoughton Copper Co. 


Stockport.—The following tenders have been accepted 


by the Electricity Committee: 
Iron stanchion for new boiler installation. —H. Parkes & Nephew, £27. 
New I.P. cylinder for No. 4 engine. —Belliss & Morcom, Led, £35, less 
10 per cent, 
The Tramways.Committee has accepted the following: 
One no of mild-steel fishbolts and nuts.—Haitield's Steel Foundry, Ltd, 
108 
20 gallons shellac varnish.—J. C. Arnfleld & Co. 
Wheels aud axles — John Baker & Co. (Rotherham), Ltd. 
Gold leaf. Coe Ribbon Gold Leaf Manufacturing Co. 
Turned bolts for axle-ca pA. — British Thomson - Houston Co., Ltd. 


FORTHCOMING | EVENTS. 


Association of Engineers-in-Charge.—Wednesday, September 15th. At 
71.80 p.m. At St. Bride's Institute, E. C. Annual meeting. 


Institution of Mining Engineers.— Wednesday, September 1fth. At 2.30 
p.m. At Hotel Mésropole, King Street, Leeds. Annual general meeting. 


Institute of Metals.—Friday, September 17th. At8.80 p.m. At the Chemical 
‘ Society's rooms, ee House, W. Annual general m eting. 


e 


` NOTES. 


Fatalities.—The circumstances surrounding the death 
of George Fernie, au apprentice electrician, were inquired into by 
Sheriff Armour Hannay and a jury at Kirkcaldy. Deceased was 
foand dead in the workshop at the power station at Kinglassie 
Colliery, balonging to the Fife Coal Co. Fernie, who was only 16 

rs of age, was found lying near where the cables are conuected 
with the switchboard. Artificial respiration was attempted, with- 
out success. Deceased's father, a miner, stated that his son was 
employed at the power station at Kinglassie Colliery. On August 
5th he went to work in his usual health. On hearing that his 
eon had been killed witness went to the pit and found the men 
working the pulmotor in an attempt to bring the lad round, 
but it was in vain. He noticed only one mark on deceased's body 
—a thin burat-like mark on the right thumb. John Gourlie, the 
colliery electrician, said Fernie was working under him. About 
2.30 p.m. on August 5th he told Fernie to prepare for the exten- 
sion of some lights. To do so he would have to go to the place 
where he had to extend the lights and repair any that were out. 
About 4.30 witness passed the turb'ue engine house. and on look- 
ing over to the workshop stair he saw Fernie lying on his back. 
His face was cold, but the pulmotor was tried. Witness was of 
opinion that the lad was dead when he first saw him. He had 
examined all the cables by feeling, and with an instrument, but 
found no defect. There was no leakage. Deceased was found 
practically under the medium power switchboard. He had no 
océasion to go there to carry out witness's instructions. Witness 
oo think the lad could possibly have been killed by electric 


Dri Adam R. Wight Leslie said he examined the body on the 
morning after the accident, and along with another doctor had 
carried out a post-mortem examination. They fonnd all the organs 
perfectly healthy. There was nothing in the body to show the 
cause of death, but everything he found was quite compatible with 
death from an electric shock. From what he found, and learned, 
he wasof opinion that the boy died from electric shock. There 
Was nothing found otherwise to account for death. There was a 
mark of injury on the left thumb, but no other mark on the body 
or clothing. In answer to the Sheriff, witness stated that in the 
case of a person being killed by shook it was not eee there 
should be any marks. 

Hugh Gordon Fraser, chief electrical engineer of - the Fife Coal 
Co., said he had made a thorough examination of the plant and 
cables and found them intact. Besides being properly insulated 
the cables were all thoroughly earthed.. It was quite impossible 
for the lad to have been killed by shock in the piace. The jury were 
absent 15 minutes. and on returning the foreman intimated thet 
they found that the boy, George Fernie, died at the place and time 
stated, but they could not find evidence as to the cause of death. 

Reuter, quoting the Havre correspondent of the Petit Juur nal. 
states that M. Canomme, inspector of works, and engineer attached 
to the Ministry of Industry and Works in Belgiam, wae killed 
as he was entering Belgium from Holland. M. Canonne had 
been in France, and was on his way back to take up his offic‘al 
duties again. He accidentally came into contact with a live elec- 
trio wire, and was killed on the spot. 

An inquest was held at Newoastle-on- Tyne on Monday night 
upon the body of Alfred J. A. M. Henry (56), who was killed at 
Elswick Works on Saturday, while following his employment as 
an electrician. The evidence showed that while climbing up some 
trellis work to an overhead orane deceased caught hold of a live 
wire. He shouted. to his mates to switch off the current. He 
then had one hand on the wire, the other on the orane, and one 
foot on a shaft. When the current was turned off he relaxed 
his grip and fell on to a machine, fracturing his skull, A verdict 
of Accidental death was returned. 

An inquest was held at Wednesbury, on Friday of last week, 
relative to the death of William John Maybury (57), of Walcall, 
who died on the previous day as the result of coming in contact 
with live electric wires at the worka of the Patent Shaft and 
Axletree Co., Ltd., Wednesbury. Deceased was a crane driver, and 

was helping to unload axles from a truck. The crane was stopped 
to allow. a locomotive to pass, and a few minutes afterwards 
Maybury was found lying on the top of a cabin, near to which the 
crane was being worked. Eviden de was given to the effect that a 
notice was posted in the cabin stating that when the crane was 
not in use the switch must be pulled out. Deceased, it is supposed, 
must have gone to do some oiling and, forgetting the switoh had 
been left in, touched the live wires, as his left hand had been 
burned. The electrical engineer of the works eaid there was no 
reason why a screen should not be placed above the cabin as an 
extra ee The jury returned a verdict of “ Accidental 
dea 


Foreign Trade.—F icures ror Aucust.—The following 
are the electrical and machinery area given in the official 
returns for August :— 

IMPORTS. . 


Electrical goods Month Inc. Eight . Inc. 
and apparatus, of or months, - or 
excluding ma- August, dec. 1915. dec. 
chinery and un- g £ 4&4 £ 
insulated wire 105.303 + 67,852 658,759 — 332,683 

Machinery „ 793,903 + 485,604 6,067,803 + 982,228 

EXPORTS. 

Electrical goods 
and apparatus, 
excluding ma- 
chinery and un- 
insulated wire 259,130 + 113,447 2,008,179 — 196,138 

Machinery „ 1,483,934 — 224,139 12,999,901 — 11,482,612 


Appointments Vacant. — Switchboard attendant 
(27s. 6d.) for Borough of Lancaster; engineer-in-charge, fitter 
driver, and pumping station attendant, for a military camp; 
chargeman for electric generating station; shift engineer (4 2 28.) 
for Swansea Harbour Trust; assistant mains superintendent (353.) 
for Darlington electricity works. Particulars are given in our 
advertisement pages, | 


Educational.— In a circular to local education authori- 
ties and others, the Board of Education announces that the R3gula- 
tions and Syllabuees which governed the Examinations in Science 
and Technology beld in 1915 will continue in force for 1916; after 
1916 it will no longer hold Lower General Examinations in any 
subjects of Science and Technology. The Higher General 
Examinations will for the present be continued. 


Workmen's Compensation: Unusual Claim.—<aA 
novel chim under the Workmen's Compensation Act is reported 
to have been lodged with the Oidham Corporation. An employé 
of the Corporation died recently. and the grounds of the claim 
which has now been made in respect of his death are that death 
was caused by the shock received by the deceased through seeing 
a fellow workmate die while i e a in N 
last. . 
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Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CoRPS.— 

Company Orders.—By Lieut.-Col. C. B. Clay, V.D., Commandant, 
for week ending September 18th, 1915 :— 

Monda y.—Drills, 6.30-7.30; 7.30-8.30. Section 1, Technical 
instruction; Section 3, musketry at range; Sections 2 and 4, 
Squad drill or signalling. 

Friday, —Section 2, Technical instruction ; Section 4, musketry 
at range; Sections 1 and 3, Squad drill or signalling. 

Classes for signalling instruction are being formed, and the 
names of those desiring to take part should be handed to the 
Section Commanders. 

The Corps will still be glad to welcome reoruits. Although 
primarily appealing to members of the Engineering Institutions, 
others whose tastes lie in the direction of a technical training will 
find this Corps meet their views. 

Applications for membership should be made to the Com- 
mandant, Lieut.-Col. C. B. Olay, V.D., Marconi Hous>, Strand, W. O. 

3BD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VoLox- 
TEERB).— Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, September 9th, 1915 :— 

Week-end Parades.—Satarday.—The Battalion will parade at 
Liverpool Street Station (low level entrance G. E. R.), at 1.50 p.m., 
and proceed by rail, for entrenching duties. 

Sunday, 7 a.m., Réveillé ; 10 a.m., Church Parade; 10.20 a. m., 
Battalion Parade (Bridging) ; 10.30 a.m., Sketching Class as usual ; 
2°30 am., Battalion Parade (Bridging and Bombing). 

Duties.—The special duty for which men were asked to volunteer, 
for Saturday next, the 11th inst., is cancelled. 

Musketry.—There will be Firing at both Acton and Bisley 
Ranges on Saturday next, the 11th inst. Men who have sent in 
their names will parade at the usual times. 


A. G. JOINER, Major and Adjutant. 


The British Association.—Our special correspondent 
telegraphs that on Wednesday morning, in Section G, Prof. Hele- 
Shaw read his presidential address, after which Profs. Asakawa 
and Petavel read a paper on the thermal efficiency of a gas engine, 
and Prof. Thornton dealt with the total radiation from a gaseous 
explosion, In Section A (Mathematical), Prof. Soddy opened a 
discussion on radioactive elements and the periodic law. A crowded 
audience attended the discussion on industrial harmony, in Sec- 
tion F (Economics), which was opened by Prof. Kirkaldy ; other 
speakers were Sir Chas. Macara, Mr. Will Thorne, M. P., Sir Hugh 
Bell, and Mr. Evans, The discussion was resumed in the 
afternoon. 


London — Birmingham — Liverpool Telephone 
Cable.—In consequence of the rapid growth of telephone traffic 
between London, Birmingham and Liverpool], the British Post 
Office is providing an underground telephone cable connecting the 
three cities. Stoneware multiway ducts, each way being of 33 - in. 
internal diameter, have been laid to form the conduits, The cable 
is made up of copper conductors, paper insulated ; the individual 
wires are twisted in pairs, and two pairs are then twisted together 
to form a four-wire core in the style known as multiple twin,” and 
there sre 52 pairs of wires in the cable, distributed as follows :— 


Central core 2 pairs, each wire 300 lb. per mile. 
First layer pear 14 97 77 97 59 99 * 
Second layer 12 * ” n 160 9 y n 


24 7 97 39 100 9 13 9 


The whole is enclosed in a lesd sheath of an average overall 
diameter of 29 in. 

One telephone circuit is obtained on each pair, and one addi- 
tional circuit per two pairs may be formed by Superposed or 
“ Phantom circuit working. 

The cable and loading scheme were designed by the engineers of 
the Post Office, and the section London to Birmingham, 1104 miles 
in length, has been manufactured, laid and jointed by the Western 
Electric Co., Ltd., North Woolwich. It has been carefully balanced 
during manufacture, and in the jointing processes, so as to make 
the electrical constants of the circuits such that the minimum of 
inductive disturbance takes place between one loop and another, 
whether physical or phantom.“ 

The section Birmingham to Liverpool, 90 miles in length, is 
being similarly treated by other contractors, namely, the British 
Insulated and Helsby Cables, Ltd., but is not quite ready for use. 

Loading coils have been inserted in each circuit at 24-mile 
intervals along the route, the iron cases containing the coils being 
accommodated in underground brick chambers. All the loading 
coils are of the Western Electric Co.'s type. 

The estimated attenuation constants per mile and those actually 
obtained after completion of the London—Birmingham length are 
given below :— 


Weight of single * Attennation constant per 


wire per mile mile, 800 p. p. s. 


forming loops. Estimated. Observed. 
300 lb. 00480 00108 
200 „ 90681 00664 
150 „ 00875 60884 
100 „ 01161 01071 


(“The logarithmic decrement in the telephonic current 
strength per mile). 7 

The results on the superposed (phantom) circuits are equally 
satisfactory and the attenuation constants of such circuits are 
somewhat less than those of the physical loops from which they 
are formed. 

On Wednesday last, by the courtesy of Sir William Slingo, 
Engineer-in-Chief of the Post Office, and his staff, we were privi- 


leged to take part in a test of the speaking qualities of the new 
cable, and found that conversation between London and Birming- 
ham direct over any loop in the cable was excellent; no inductive 
disturbance from other loops in use could be detected. 

Various lengths of loop were formed by doubling to and fro 
between London and Birmingham, thus :— 

(a) London to Birmingham and back on two 300-Ib. loops, equal 
to 221 route-miles, or, roughly, ‘equivalent to a London-Liverpool 
length. The speech was very loud and distinct. 

(b) The same route length as in (a), but using 200-Ib. loops. The 
speech was still very clear. 

(e) London to Birmingham and back on four 200-lb. loops, equal 
to 442 route-miles or, roughly, equivalent to a London-Glasgow 
length. The speech was still very good. 

(d) The same loops as used in (o), but with the addition in 
series of two 300-lb. loops between London and Birmingham, 
making in all 663 route miles or, roughly, a London—Aberdeen 
lengtb. Speech was not at all difficult, and was within what 
might be regarded as the commercial limit. 

(e) The same loops as used in (d), but further extended by two 
200-lb. loops between London and Birmingham, making in all 
884 route miles. In this case speech was just possible, but could 
not be regarded as within the commercial limit. 

Similar trials made on the phantom cirouits give equally satis- 
factory results as regards speech transmission, and although during 
the trials there were 21 trunk circuite working in the cable, 
there was no observable interference from other physical or 
phantom circuits. | 

One novelty in the cable is the provision of the heavy (300-lb.) 
conductor loaded loops, the heaviest loaded conductors previously 
laid underground anywhere being slightly under 200 Ib. per mile. 
The excellent results obtained reflect the greatest oredit upon the 
engineering staff of the Post Office and the contractors. 

Although equally good, or better, results may be obtained by 
using lines wholly overhead, it does not yet appear that equally 
good results can be obtained when the same route lengths are 
made up partly of overhead and partly of underground wires ; the 
line must be as far as possible homogeneous. 

We believe that the results obtained constitute an absolutely new 


‘record in underground cable telephony, and demonstrate the tech- 


nical possibility of conducting conversation by this means between 
any two points within the limite of the United Kingdom—although, 
of course, it is not suggested that it would be commer- 
cially practicable to provide for such communication. The close 
agreement between the caloulated and observed characteristics of the 
line is particularly gratifying, indicating, as it does, that the 
engineers responsible for the design of the cable had completely 
mastered the difficult technical problems which surround the use 
of loaded underground cables for telephonic purposes. 


Institution and Lecture Notes.—Institute of Marine 
Engineers.—The following are the further arrangements of this 
Institute for the coming session. All of the meetings are on 
Tuesdays, at 7 p.m. :— 

Ootober 5th.—"' Engineering Prospects in Russia,“ by Mr. Jas. Anderson. 

November 2nd.—*" Development of Mechanioal Ventilation, Hyglenically. 

Aboveground, Underground and Underdeck,”’ by Mr. James Keith. 
December 7th.—'' Stern Shaft Lubrication,” by Mr. A. J. Lebeda. 
January ll¢h, 1916.—“ Power-driven Tools on Board Ship, by Mr. J. 
Hamilton Thomson. 


Post Office War Bonus,—The war bonus conceded to 
Post Office workers will be paid from this week. The termsof the 
concession were :—3s. to men earning 40s. a week and under; 20. 
to men receiving more than 40s., but less than 62a, per week ; and 
women were awarded half of these amounts in each grade. 


The Lighting of Factories and Workshops.—The 
firat report of the Home Office Departmental Committee on lighting 
in factories and workshops has just been issued, the Committee 
feeling that although the investigation is incomplete, and cannot 
bs completed under the conditions prevailing at present, it is 
desirable to make available to the public the work already done, 
and to formulate certain recommendations regarding suitable 
standards of illumination. The report contains an immense 
amount of detailed information, and the subject is discussed at 
considerable length. The conclusions of the Committee in brief 
are that statutory standards of “adequate and suitable illumi- 
nation should be set up, and the standards suggested are a 
minimum illumination on s horizontal plane at the floor level of 
0°25 foot-candle in workrooms, 0°4 foot-candle in foundries, 
0'1 foot-candle in passages, and 0'05 foot-candle in open 
spaces out of doors. These recommendations are aubject to oer - 
tain qualifications and exemptions, and are, of course, only pro- 
visional ; they will serve, however, to indicate approxim the 
standards that will eventually be adopted, and will thus be of 
assistance to works managers, who will also find the mass of data 
contained in the voluminous appendices of the greatest value. In 
later issues we shall review this very important document at greater 
length than is possible at the moment. 


Radium Spring Discoveries.—The Financier reports 
that the strongest radium mineral spring in the world has been 
discovered at Ooerschlema, Saxony, and that bath-houses are to be 
erected there for treatment of the wounded. Simultaneously with 
this report, news arrives that the company owning the radium 
baths at Joachimsthal, in Bohemia, is baukrupt. 

It is reported that in Colorado mineral springs have been dis- 
covered containing radium in such large quantities that a gramme 
of the metal will in future cost only £7,200 instead of £332,000. 
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Machinery Maintenance in China. — The Acting 
British Consul at Wuhu reporting on the foreign machinery used 
in that city, remarks that the Chinese seem to expect that their 
machinery will run at full load during an indefinite number of 
years withont other care than occasional oiling, and that the 
economy of a maintenance and refit charge does not apparently 
appeal to the Chinese mind. The policy of getting quick and large 
returns without making allowances for the inevitably following 


exhaustion is unfair to manufacturers, for machinery is unjustly 


blamed when the fault really resides in the Chinese lack of busi- 
ness method. He, therefore, suggests that it would pay U.K. 
manufacturers to allow long credite with a proviso that the 
supplier of the machinery should have the right to send a com- 
petent engineer to inspect it every two or three years. The pur- 
chaser would have to pay for the services of the expert, but that 
could be arranged for in the contract price. In this way British 
machinery would have a better chance of showing its worth.— 
Board of Trade Journal. 


Copper.— European visible supplies, as shown by Messrs. 
H. R. Merton & Co.'s statistical circular, were 999 tons less at the 
end of August than at the end of July last. English supplies, 
however, were only 31 tons less, and French 20 tons higher. In 
detailed supplies, European arrivals from North America were 
low at 16,070 tons, while Spain and Portugal supplied England and 
France with a quantity of 126 tons less than the pre-war average. 
“ Other countries " sent England and France a quantity 10 per 
cent. higher than in pre-war times. Chile shipments were rather 
below pre-war average, Australian above. Total supplies, though 
higher than last month, are considerably below last March, April 
or May (months when the blockade might be expected to be 
vigorous) while deliveries, higher than the last two months, reflect 
the general activity. : 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials. — Mr. C. E. Crocker, 
manager and attorney for the Kalgoorlie, West Australia, Power 


and Lighting Corporation, has been appointed manager of the - 


Perth (West Australia) City Council's electricity, lighting and gas 
departments,— Tenders, 


General.—The following announcement appeared in the 
London Gazette on September 3rd :— 

War Office.—Regular Forces: General Staff. General Staff Officer—2nd 
Grade—Major Walter A. J. O'Meara, O. M. G., Reserve of Officers. Dated 
August 19th, 1915. 

Private JAS. CHANDLER, of the 2nd Sportsman's Battalion, who 
was on the staff of Siemens Dynamo Works, Ltd., at Stafford, has 
been gazetted Lieutenant in the battalion. 

On September Ist the marriage took place at St. Barnabas 
Church, York, of Sapper F. E. POWELL, of the Royal Engineers, 
whowas on the electrical staff of the North-Eastern Railway Co., and 
Mies Annie Croft, of York. The bridegroom is leaving for the 


We are informed that Mr. W. J. PoLYBLANK is not now con- 
nected with the Magneta Time Co., Ltd. 

The marriage took place, at the Parish Church, Gillingham 
(Kent), on August 28th, of MR. HENRY KNIGHT, eldest son of Mr. 
C. Knight, to Miss Hilda Emma Marriott, daughter of Mr. 
9 Wm. Marriott, of the electrical staff of H. M. Dockyard, 


The employés of Messrs. J. H. Tucker & Co., of Hay Milla, 
Birmingham, gathered together on Friday, the 3rd inst., to bid 
‘* Good-bye" and Good luck” to MR. J. B. TUCKER, the son of the 
founder and present head of the firm, who has been granted a com- 
mission in the Royal Engineers, and who was leaving the next day 
to join his regiment. The meeting was held in the works during 
the tea interval, and was of a most cordial character—a tribute to 
the personal popularity of Mr. J. B. Tacker, and to the happy 
relations existing between the firm and the employés generally. 
From those representatives of the firm who were unavoidably pre- 
vented from being present, Mr. Tucker received during the meeting 
telegrams of congratulations and good wishes. Mr. R. H. Lamb, 
who has been with the firm some 15 years, presided, and said that 
they could not let Mr. J. B. Tucker go without some mark of their 
appreciation and esteem. A Committee had been hastily formed, 
and it was decided that, in addition to Good wishes,” Mr. 
Tucker should carry with him something that would 
be a constant reminder of those whom he was leaving. 
Mr, Bisby, who has heen with the firm 20 years, on behalf of the 
employés in the works, then presented Mr. Tucker with a Webley 
and Soott service revolver, Miss Jeffries, who has been in the 
service of the firm some 14 years, on behalf of the office staff, pre- 
sented a silver cigarette case, suitably inscribed, and Mr. Willmott, 
the oldest official of the company, having been with them upwards 
of 19 years, on behalf of the officials, asked Mr. Tucker's accept- 
ance of a sword, sword knot and scabbard, suitably engraved as a 
record of the occasion. In acknowledging the gifts and the very 
warm welcome which greeted him as he rose, Mr. Tucker said 
that he always seemed to be receiving similar marks of their 


goodwill. He could only express his appreciation of their kindnesa. 
and good wishes, and thank them very much. In response to calls 
for a speech from the head of the firm, Mr. J. H. Tucker, after 
referring to the fact that It was really not his show that after- 
noon at all,” joined with the meeting in wishiog his son every 
success and a speedy and safe return. He referred in terms of 
appreciation to the men who had already gone from the works 
and were now serving their country, also to those in the works, 
who, though not in the same way, were equally serving their 
country and doing their duty. Whilst they honoured his son that 
afternoon none of the others were forgotten. Hearty cheers for 
the firm, for Mr. J. B. Tusker, and the singing of For he's 
a jolly good fellow,” brought the proceedings to a close. 

Mr. WILLIAM H. Tay or, A. M. I. E. E., electrical superintendent 
of tramways at Perth, has been appointed arbitrator to grant an 
award for the use of electricity in the Collie Coalmines. 

The following members of the staff of the Cape Town city elec- 
trical department have enlisted in the South African Overseas 
contingent :—Messrs. Wallace and Smith, draughtamen ; Messrs, 
Nixon and Roper, installation inspectors; Messrs. Purcell and 
Mostert, meter readers; Messrs. Driver, Van Niekerk, and Strusk, 
mains department; Mr. Knox, clerk; Mr. Desmond, battery 
attendant ; and Mr. Smith, fireman, This is a very good per- 
centage out of a total of 32 white members of the staff, 


Roll of Honour,—Private Joun RADCLIFFE, of the 
Royal Munster Regiment, who was on the Rochdale Corporation 
electricity staff, has been wounded in the foot at the Dardanelles. 
and is in hospital at Liverpool. He enlisted a year ago, and pro- 
ceeded to the Dardanelles in July. 

Corporal Wm. HENRY HEDGCOCK, who was on the staff of the 
Isle of Thanet Tramway and E.L. Oo., Ltd., has died of wounds 
received in action in the Dardanelles. Deceased, who lived at 

amsgate, was an old Army man, and was 48 years of age. He 
rejoined the Forces early in September, 1914, and attached to the 
Military Mounted Police was drafted to the Mediterranean in June, 
He died on August 20th. 

Corporal J. Lomas, a Territorial employed at the Blackburn 
electricity works, has lost his life in the Dardanelles. He was 
going to the assistance of a comrade when shot down by a sniper., 

MR. JOHN ScuRR LEESE, of the 6th Manchesters, formerly em- 
ployed by the British Westinghouse Oo., is reported missing at the 
Dardanelles. 

Private J. J. O'CONNOR, of Ashton, formerly an electrioian 
employed at the Delta Works, Guide Bridge, has been killed in 
action. He was 19 years of age, and was serving at the Dardan- 
elles with the 1/9th Battalion Manchester Regiment, 

Private R. B. Brown, of the 10th Rifle Brigade, an employé in 
the offices of the Peel-Conner Telephone Works, Salford, was killed 
by a sniper in France last week. 

Private ROBERT OWEN, of the 11th King’s (Liverpool) Regiment, 
formerly employed at the Chloride Electrical Works, Clifton, near 
Manchester, has died from wounds received in the fighting in 
France, He was 20 years old. 

Corporal JOHN BABNEs, of the llth Auckland (N. Z) Mounted 
Rifles, formerly employed in the Middleton Corporation tramway 
department, has been killed in the fighting on the Gallipoli 
Peninsula. He was 34 years of age. 

Private ALBERT MICHAEL MILLS, of the 5th Queen's Surrey 
Regiment, who was on the staff of the Guildford Electricity 
Supply Co., has died from fever in the Military Hospital, at 
Fyzabad, India. 

Lieut. L. L. BEES Modd, of the Royal Engineers, who was 
with Messre. Willans & Robinson, Ltd., Rugby, has been killed in 
action. 


Obituary.— MR. F. H. W. Hieacins.—On Saturday last 
there were laid to rest at Abney Park Cemetery the remains of 
Mr. Frederick Herbert William Higgins, M. I. E. E., chief engineer 
to the Exchange Telegraph Co., Ltd., who passed away at his 
residence at Stamford Hill, on September lst, at the age of 66 years. 
Mr. Higgins commenced his career in the Post Office Telegraph 
Department, and after passing through the junior ranks was made 
Superintendent of Telegraphs in the island of Mauritius. After 
being there some years he returned home and entered the service 
of the Exchange Telegraph Co, in the year 1873, devoting his in- 
ventive genius henceforth to the development of type-printing 
telegraphs in the various forms now familiar to the public as 
“Tape” instruments. In this he was particularly successful, as 
besides perfecting various forms of “relays” he very largely in- 
creased the speed of the instruments, The original form of tape 
machine which was brought over from America was known by the 
name of its inventor, Mr. T. A, Edison, and when first worked 
in this country printed at the rate of six words per minute only, 
but thanks to Mr. Higgins's skill various important alterations and 
improvements were from time to time effected, resulting in the 
present form of apparatus, which prints, in tape form, at a speed of 
from 35 to 45 words per minute, according to the individual skill of 
the operator, and, in addition, he invented an instrument printing 
on a broad band of paper, known as a column printer. now largely 
in use in the principal clubs and hotels in London and the chief 
Provincial towns. Mr. Higgins was also the patentee of numerous 
inventions in electric fire alarms, and the author of many papers 
read before the Institution of Electrical Engineers, of which he 
was a Member. He leaves a widow and family. Several of his 
sons are now serving the country. 

We are indebted to a correspondent for the following references 
to Mr. Higgins's life and work: — The late Mr. F. H. W. Higgins 
entered the service of the Electric and International Telegraph Co. 
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in the ' sixties’; before he was 20 years old he had devised a non- 
inductive shunt for increasing the speed on repeater circuits. He 
was then transferred to the late Mr. R. S. Culley's laboratory, 
where he commenced an investigation into the establishment of 
current in a submarine cable. The application of the results of 
this investigation effected an increase of speed in the Dutch cables 
of such a magnitude, that a contemplated new cable was after- 
wards considered as unnecessary. Soon after this Mr. Higgius 
b. o me superintendent of telegraphe to Mauritius, where he 
applied himself with great energy to the manifold duties 
which then devolved upon the telegraph engineer—in- 


cluding the blasting of a channel into the principal harbour 


of the Seychelles Islands, and the construction of a massive time 
ball at Mauritius. After three years in the island, Mr. Higgins 
returned to England, and in 1872 applied himeelf to the study of 
the distributive printing telegraph, which he made the work of 
bis lifetime, and which he developed to a great degree of efficiency. 
The Exchange Telegraph Co. were then using the Edison printer ; 
Mr. Higgins developed this instrument and greatly inoreased its 
speed, and later devised a new system of transmission, which 
enabled him to still further improve the apparatus. The necessity 
for an apparatus which printed on a broad band, instead of the 
familiar tape, caused Mr. Higgins to devise his colamn printer, an 
instrument now familiar in every large club and hotel. Mr. 
Higgins was responsible for many other inventions, among which 
may be mentioned his annunuciator, which announces to the 
Members of the House of Commons the various happenings in the 
Chamber ; also his fire-alarm system.” 

The death is notified of MR. GEO. T. Evans, of Langland, 
Margam, electrician to the Margam Estate. 

Mn. J. W. NICHOLSON, for 20 years engaged in the Leeds tram- 
way department, and who was for the past six years hon. secretary 
of the Leeds Municipal Officers’ Guild, died last week, at the early 
age of 48 years. 


Will.—The late Prof. W. Grylls Adams, F.R.S., left 
£13,200 gross, and £5,000 net personalty. 


..... 


NEW COMPANIES REGISTERED. 


—_——- 


Smith, Lemon and Stewart, Ltd. (141 411).—This_ com- 
pany was registered on August 27th, with a capital of £2,000 in £1 shares, 
to carry on the business of corsulting en ineers, manufacturers and commis- 
sion agents as formerly carried on by T. E. Smith, C. W. Lemon, and T. W. 
Stewart, as “ Smith, Lemon & Stewart,“ and to carry on the same and the 
business of manufacturers of and dealers in tarpaulins and other waterproof 
materials and coverings, metals, and all classes of machinery and tools, and 
things operated by electricity, steam, internal combustion, water or com- 
pressed air, ships’ fittings, outfits, paints, varnishes, greases, oils, colliery and 
ships’ stores, boiler insulating materials, telegraph, telephone and other ‘tlec- 
trſcal equipment, etc., used in engineering or shipbuilding yards and collieries. 
The subscribers (with one share each) are: T. E. Smith, County Chambers, 
Newcastle-on-Tyne, consulting engineer; C. W. Lemon, County Chambers, 
Newrastle-on-Tyne, consulting enginecr; T. W. Stewart, County Chambers, 
Newcastle-on-Tyne, consulting engincer. Private company. The number ol 
directors is not to be less than twa or more than five; the first are T. E. 
Smith, C. W. Lemon, and T. W. Stewart (all permanent, subject to holding 
250 ordinary shares). Qualification of other directors, 100 ordinary shares. 
Sclicitor: E. L. Bates, 20, Collingwood Street, Newcastle-on-lyne. Regis- 
tered by Jordan & Suns, Ltd., 116-17, Chancery Lane, W.C. 


Westwood Electrical Co., Ltd. ( 141,383).—This company 
was registered on August 25th, with a capital of £4,000 in £1 shares, to 
carry ón the business of manufacturers of and dealers in electrical and 
general fittings amd accessory parts thereof, electrical and general engineers, 
ete. The subscribers (with one share each) are: F. Westwood, 37, Lawdon 
Read, Birmingham, director; E. M. Westwood, 14, Park Road, Sparkhill, 
Birmingham, director, Private company, The number of directors is not to 
be less than two or more than five; the first are F. Westwood and E. M. 
Westwood, Qualification, 500 shares. Solicitor: T. J. Richards. 126, Colmore 
Row, Birmingham, Registered Office: Lawdon Road, Bordesley, Birmingham. 


Seear, Scott and Co., Ltd. (141,463) .--This company Was 
registered on September Ist, with a capital of £3000 in L shares (2,250 
7 per cent. pref. and 7500 ord.), to take over the business of manufacturing 


electrical and general engineers now or lately carried on by Scear, Scott and 


Co., Ltd. (obl company), to carry on the business of mechanical, electrical, 
telegraphic and general engineers, manufacturers and builders, model and 
tool makers, founders, metal workers, cart, coach, carriage and van builders, 
manufacturers of and dealers in machinery, vehicles, boats, submersible and 
Aving machines, and mechanical implements, etc., and to adopt an agreement 
with J. Scott. The subscribers (with one share each) are: J. Scott, 17. 
Lismore Read, Crovdon, engineers E. C. Seear, 16-17, Devonshire Square. 
I ., electrical engineer; R. H. Yuile, 24. Moreton Road, Crovdon, draughts- 
man, Private company. The number of directors is not to be less than two 
or more than five; the first are J. Scott (chairman), E. C. Seear, and R. H. 
Vuilc. Qualification ALW. Remuneration as fixed “by the company. Secre- 
tar): E. C. Secur. Registered office: ola, St. Peter's Street, South Croydon. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electro-Flex Steel Co., Ltd.—Issue, on August 20th, 1915, 
of £5,100 debentures, part of a series of which particulars have alrcady been 
hled. 


Pritchett and Gold and Electrical Power Storage Co., Ltd. 


—Farticulars of £430,000 debentures, created August 12th, 1915, filed pursuant 

to Section 93 (3) of the Companies (Consolidation) Act, 1908, the amount of 
the present issue being "10,000. Property charged: The company s property, 
resent and future, including uncalled capital, and premises at Dagenham, 
ex, with fixed machinery, etc. No trustecs. f 


* 


‘Carville Site and Power Co., Ltd.— Issue, on August 28th, 


1915, of £10,000 debentures, part of a series of which particulare nave 
already been filed. 


Defries and Goldman, Ltd.—Particulars of 4600 B 
debentures, created August 2lst, 1915, filed pursuant to Section 93 (3) of the 
Campanies (Consolidation) Act, 1908, the amount of the present issue being 
£200. Property charged: The company's property, present and future, 
including uncalled capital. No trustees. i 


Evered and Co., Ltd. (20,158).—Capital, £200,000 in £1 
shares. Return dated May 12th, 1915. All shares taken up. £l per share 
called up on 35,040 and lds. per share on 63,800; £79,700 paid, £91,048 con- 
sidered as paid, being C per share on 67,440 and 14s. per share on 33,720 
shares. Mortgages and charges: 20.600. , 5 

Electric and General Investment Co., Ltd. (31,506) .— 
Capital, £201,500 in 20,000 ord. and 19,900 pref. shares of £5 each and 
40.000 defd. shares of £1 each. Return dated August 10th, 1915. All shares 
taken up. 41 per share called up on the ord., Is. per share on the defd., 
anl £5 per share on the pref.; £121,300 paid. Mortgages and charges: 
£27,813 10s. 


Electricity Supply Co. for Spain, Ltd. (29,103) .—Capital, 
£105,000 in 20,000 pref. shares of £5 each and 19,900 ord. and 100 founders’ 
shares of Ss. each. Return dated December 31st, 1914 (filed April 8th, 1915). 
17,330 pref., 19,900 ord., and 100 founders’ shares taken up. 5s. per share 
called up on 19.900 ord.; $4,975 paid; £86,675 considered as paid, being 
5s per share on 100 founders’ and £5 per share on 17,330 pref. Mortgages 
ani charges: 133, 800. 


Electromotors, Ltd. (60,826).—-Capital, 
shares. Return dated May 31st. 1915. 
Mortgages and charges: Nil. 


Europe and Azores Telegraph Co., Ltd. ( 39,452).—Capital, 
£200,000 in £10 shares, Return dated July 7th, 1915. All shares taken up. 
£144,320 paid; £55,680 considered as paid. Mortgages and charges: Nil. 


Consolidated Electrical Co., Ltd., (77 054). — Capital, 
£125,000 in £1 shares (15,000 six per cent. pref.). Return dated July 20th, 
1915. All shares taken up. J per share called up on 15,000 pref. and 757 
ord., and 5s. per share on 109,243 ord; 443.067 158. paid; £81,932 58. con- 
ie as pad, being 15s. per share on 109,243 ord. origages and charges: 

il. 


Chiswick Electricity Supply Corporation, Ltd. (38,854) .— 
Capital, £100,000 in £1 shares. Return dated June 2nd; 1915. 62,800 shares 
taken up. £62,800 paid. Mortgages and charges: £80,000. 


250,000 in £1 
42,370 shares taken up; £42,370 paid. 


— 


CITY NOTES. 


German Electrical Companies. | 


The A.G. Kortings Elektrizitats Werke, of Berlin, bas 
declared a dividend of 4 per cent. for 1914-15, as compared 
with 6 per cent. in the previous year. B 

The Ges. fur Elektrotechnische Unternehmungen, of Munivh. 
reports. that tbe increased receipts from supply, installations, 
and contracts in the first half of 1914-15 were more than 
extinguished in the second half of the year. It is proposed 
to pay 4 per cent. on the preference capital, as in 1913-14, but 
no distribution is again made on the ordinary shares. 

The Internationale Stickstoff A.G., of Wiesbaden, records a 
further loss in 1914, whereby the debit balance has risen to 
£46,000 on a share capital of £103,000. The report states that 
nuprovements have been made at the Patsch nitrogen works, 
und the factory at Innsbruck is in a state of progressive 
development, whilst the large State works near Halle, which 
is to operate on the Pauling process, will presumably be 
Drought into use in the near future. 5 

The . E.. Unternehmungen A.G., of Frankfon-on-Main, 
which was formed in 1911 by the A. E. G. and the Garlswerk 
(Felten & Guilleaume) as an investment and site company, 
reports profits from dividends, interest and rent amounting 
to £35,500 in 1914-15, as contrasted with £36,600 in the pre- 
ceding year, aud net profits of 482.000 and 431,900 in the 
two years respectively. 4 dividend at the rate of 6 per vent. 
has been declared, being the same as in 1913-14. The company 
holds £200,000 in shares in the Carlswerk and shares in the 
Meissner Tramway, whilst the Frankfort works, formerly 
owned by the Carlswerk, are leased to the A. Z. G. i 

The report of the Wolfram Lampen A.G., of Augsburg, for 
1914-15 states that the turnover experienced a considerable 
reduction through the war, and as no compensation could be 
obtained by the manufacture of war material, working bad 
frst to be restricted and then totally suspended for a short 
tine. The inland sales departments. were at first at a stand- 
still, although a general improvement took place subsequently, 


but no connection Was being maintained with the sales 
organisations in hostile countries. As gross profits, the 


accounts show the sum of £75,000, as against £116,000 in 
1913-14, general expenses and depreciation bringing the net 
profits duwn to £824, as compared with £2,000 in the previous 
vear. A dividend of 6 per cent. was paid on the preference 
capital for 1913-14, but for the past year no distribution 1s 
being ‘made on both preference and ordinary shares. It is, 
further, mentioned that the patent action in regard to drawn 
wolfram wire is pending in the final court. 

The Compagnie Electro-Mécanique, of Le Bourget, near 
Paris, in which the Swiss firm of Brown-Boveri 18 inter- 


b a * — 
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ested, reports that the satisfactory demand for. s turbines 
and 8 5 plant which was experienced in the first seven 
months of 1914 ceased after the outbreak of the war, so that 
the working results were affected. unfavourably. Early in 
1914 the share capital was increased from £200, to 
£400,000,- buf the : augmentation, under the circumstances 
prevailing, was unable to be utilised to the desired extent in 
promoting the receipts. The gross profits are returned at 
£69,000, as compared with 499, 000 in 1913, and the net profits 
at £25,000 and £61,000 in the two years respectively. ese 
are, however, not strictly net profits, as they make no provi- 
sion for depreciation. The amount set aside for depreciation 
practically absorbs the net profits, and compares with £41,000 
In. 1913, so that no dividend is payable, whereas a rate of 8 
per cent, was paid in each of the previous three -years. | 
The Compagnie Métropolitain;: of Paris; reports that the 
occurrence of war exercised decisive effects on the develop- 
ment of the railway, os the working of various lines had to 
be suspended immediately after the French mobilisation, and 
the receipts consequently declined. Whilst the receipts on 
August 2nd amounted to £6,204, or an increase of 43 per 
cent. as contrasted with the same day of 1913, eight days 
later they had fallen to £1,918, and reached the lowest level 
on: August 15th at 21,545, this amount showing a decrease 
of 58 per cent. as compared with the e Wyant day in the 
preceding year. With the resumption of working, however, 
a gradual advance in the receipts took. place, and from a total 
of £75,000 in the month of September the receipts rose to 
‘£740,000 in December, but this amount Was Teas by £67,000 
than in the same ménth in 1913. The total revenue from the 
sale of tickets reached £1,855,000 in 1914, as against £2,179,000 
in. 1913, whilst the working expenses were £847,000 and 
£966,000 in the two years respectively. After deducting the 
shares of the City of. Paris in the gross receipts, the net profits 
are recorded at £445,000, as contrasted with £553,000 in the 
previous year. It is intended to pay a dividend’ of 118. 24d. 
per £10 shafe, this comparing with 17s. 23d. in 1913.” The 
directors state that from the working results in the new 
financial year the crisis may be considered as almost entirely 
overcome. company derives advantage at present from 
the absence of motor omnibuses, buf the. hope is expressed 
that traffic later on will increase so largely as to: extinguish 
the losses hitherto incurred. Ra 
The Compagnie Francaise Thomson-Houston, which was in 
close relations with the A. E. G. prior to the war, reports that 
although deprived of 60 per cent. of the personnet'through the 
mobilisation, it was possible for the company to’ niaintain 
working, notwithstanding the moratorium, the deficiéncy in 
traffic conditions, and the difficulties experienced in obtaining 
raw materials. Only one shop was excluded, namely, that at 
Lesquin, which lies in the area occupied by the enemy. 
Immediately on the outbreak of hostilities the company placed 
its industrial organisation at the disposal of the Army and 
Navy, and, at the same time, it was- still able to meet the 
requirements of current business. Ihe company neither 
availed itself of the facilities afforded by the moratorium in 
relation to the creditors nòr: in regard to the shareholders. 
The net profits at £127,000 were less by £53,000 than in 1913. 
and. the dividend is 5 per cent. on share capital of 42, 400, 000, 
as contrasted with 7, per cent. in the previous year, the 
amount carried forward being £7,000. As to the relations 
formerly existing with the A. E. G., the directors state fhat 
the agreements were concluded to avert. the invagion of 
German production, which had made itself perceptible in all 
branches of industrial; commercial and financial activity. In 
regard to the future; the French company’s programme lay 
completely in the determination that all relations, between the 
Freneh and Germans were impossible. The dissolution of 
these. relations would result in difficult problems; they would 
be all the easier the more complete the, victory of France be- 
came, and they could. therefore, look forward to them with- 
out anxiety. It is added that as a consequence. of existing 
conditions, the dissolution and liquidation were already being 
observed of the Société Francaise of the A. E. G., which was 
brought into existence by the French Thomson-Houston ‘Co. 


le — — 


Aberdeen Suburban Tramways Co., Ltd. 


Av the half-yearly meeting, Mr. James Mearns, the Chairman, 
said that notwithstanding the shrinkage in revenue, which 
was entirely due to temporary causer, the directors had come 
to the conclusion that the time had arrived for an increased 
dividend. For many years back the directors’ policy had been 
to restrict the dividend in order that they might build up a 
strong renewal and depreciation fund. is fund, with the 
amount which the directors proposed to add this half-year, 
now amounted to half the capital of the company, and, in 
view of the condition of the undertaking generally, the direc- 
tors were satisfied that they would not require to write off 
in future years 90 much as had been written off in the past, 
and they hoped to be able to maintain, if not to increase, the 
dividend that they now proposed to pay (5 per cent.). In 
regard to the negotiations for the purchase of the company's 
undertaking, which wéte initiated by the Town Council, no 
substantial progress had been made. In place of the late Mr. 
Jackson, the directors appointed Mr. James Sellar, who, for a 
time, managed the Singapore Tramways, as one of the direc- 
tors. After references to the satisfactory financial position, 
the report was adopted. 77 =~" tu ae 
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Unſted Electric Car Co., Ltd., Preston. — The 
directors’ report for the year ended June 30th, 1915, states thatthe 
works have been efficiently maintained as regards buildings and 
machinery, the oost of whioh -has been charged against revenue. 
After charging £5,332 fer depreciation (including £4,500 added to 
reserve), the profit for the year is £8,553, plas £2,154 brought 
forward, making £10,707, le s the preference dividend for the rix 
months ending December 31st, 1914, £3,000, leaving an available 
balance of £7,707. The directors recommend the payment of 
the preference dividend, less income-tax, for the half-year ending 
Jane 30th, 1915, £8,000, carrying forward £4,707. ia 


Dumbarton Tramways Co., Ltd.— The accounts for 
the year ended July 3 Ist show that the profit for the year, includ- 
ing the balance brought forward, after providing for interest on 
debenture stock, smounted to £10,790, A dividend of 1} per cent. 
on the ordinary shares is proposed. ee 


Clyde Valley Electrical Power Co.—The profit for 
the past half-year, including £11,635 brought forward, amounts 
to £54,095. After adjusting interest and transferring 318,709 to 
contingency fund for depreciation, &o., the directors recommend 
that. 24,276 be’ transferred to reserve fund, £10,000 appliéd in 
writing down cost of legal charges, the dividend paid on, the 
DETR shares to October 3lst, 1915, and &12,430 odrried 
orward. \ ; a 


British Electric Transformer Co., Ltd.—An interim 
dividend at the rate of 6 per cent. per annum, less inoome tat, on 


the ordinary shares is announced for the past year, 


1 
~ 


1 i 


Eastern Extension, Australasia and China Teile- 
graph Co., Ltd.—Interim dividend for the quarter to June 30th 
of 28. 63. per share, free of tax, ` aie Se ee 

. i ans a Oe ae ‘ m ae ' E ' : 2 274 

Calcutta Electric. Supply Corporation, Ltd.— The 
number of units sold to oonsumers, during the five weeks ended 
July 30th, 1915, amounted. to 2,474,568, compared with 1,851,329 
units in the corresponding five weeks of 19 114... 


Liverpool Distriet Lighting Co., Ltd.— Interim 
. per cent. per annum, less tax, for the half-year to 
une 30th. . 


„ we . , OG * „ ee ge e ace 
‘STOCKS AND SHARES. | Pe 
| Rac eee Turspax EVENING 
There is a general firmness about the markets of the Stock 
Exchange as a whole whith is satisfactory enough to ‘those 
who‘ Watth this barometer of the national pulsé:“ Prive’ Ate 
well held in most departments. The Aoma Railway. stocks 


‘which for.a long time have been stagnant and depressed, are 


in sumewhat better fettle. The illumination list is very: quiet, 
both electric lighting shares and gas stocks hardly moving. 
Telegraphs are disposed to improve again. „ 

What the Stock Exchange wants more than anything else, 
to influence its securities, is definite news. The daily commu- 
nigués from the various fronts contain nothing of. sufficient 
importance to affect markets one way or the other. The 
Russian retreat is not regarded as being serious enough‘ to 
justify any financial alarm; it certainly has brought very 
little stock to market, and this week the tendency- has been 
to put prices up to what they stood at before the fall ot 
Warsaw, and subsequent developments on this line. The 
news for which everyone is waiting with intense eagerness is 
that concerning the passage of the Dardanelles. 

The gyrations in the American rate of exchange have helped 
Stock Exchange business to some extent, in that they had 
the effect of forcing up the prices of various American securi- 
ties until these prices attained levels quite out of proportion 
to those of British issues. This we have pointed out onee or 
twice previously, and the result has: been to bring in sellers 
of American railroad and industrial bonds, with the natural 
consequence that the inflated prices gave ‘way. American 
Marconis, for instance, from 22s. slid back to 15s. 6d: -New 
York Telephone bonds there was a rush to sell at par, and 
the price has reacted to 974. The same conditions prevailed 
in other American issues, it being felt that the drop in the 
sterling exchange could be only a temporary affair in the 
nature of things, and that its rectification would be followed 
by the restoring of prices to more normal standards. 

Meanwhile, the German: Chancellor talks with amusing 
bombast of the new:loan which he is issuing in Berlin., How 
serious the financial situation in Germany must be getting 
may be read between some of the lines of his speech, in 
which, as security for the loan, he held out the compensation 
that Germany would claim, if—he had the grace to say “ rf 
—victory was granted to them. Those who provoked war, 
and not we, deserve to drag through the centuries to come 
the leaden weight of those milliards.’ No doubt,“ be ex- 
plained, the fearful financial exhaustion of our opponents 


will make this somewhat dificult. of attainment; but we shall 


= 
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do all that is possible to obtain it.“ He alluded, significantly 
enough, to the hint thrown out by the German Government 
to the bourses that there is a better field than speculation in 
securities for the employment of liquid assets. All avail- 
uble gold,“ he declared, belongs to the country to-day.” 

At the end of last week, there was a little news in from 
Mexico which read more encouragingly. Prices in the rail- 
way markets made a start towards improvement, but this 
was not maintained. The information was of a character too 
nebulous for people to take much notice of it without further 
confirmation, and this is still awaited. Therefore, the Mexi- 
can group remains weak. 

Brazilian Tractions have gone back 1 to 47, the market 
being somewhat under the influence of sales by those who 
hought perhaps inore than they ought to have done two or 
three months ago. The Rio rate of exchange, Inoreover, offers 
no attraction to speculatively-invest—it is a moot point 
whether a hyphen word splits an infinitive or not—in Brazilian 
things of any sort, and so the market is disposed to rest. Rio 
Tramway Ist mortgage bonds, with a coupon due on the Ist 
of next month, have been picked up at 71. Anglo-Argentine 
Tramways debenture issues advanced in sympathy with the 
stocks of the Argentine railway market. 

There is nothing doing in British Columbia descriptions, the 
only bargain recorded this inonth up to the present being one 
at 284 in the preferred ordinary stock. Odd lots of British 


Electric Tractions have been done within the past week at 


79 in the 6 per cent. preference, 41 in the non-cumulative 
preference, and 11} in the preferred ordinary. A small 
amount of London United Tramways Ist debenture stock was 
sold a few days ago at 424. 

Home Rails, as already mentioned, are inclined to be a 
little better, and the tendency has begun to penetrate the 
electric railway issues. Underground Electric income bonds, 
at 702 ex dividend, are somewhat better: the shares are 
steady at their previous levels. Central London ordinary is 
a dullish spot at 71. The non-assented last changed hands, 
in May, at 40, but no transactions have taken place this vear 
in the preferred or deferred stock of the non-assented varieties. 
There Is a little doing in Metropolitan Surplus Lands on the 
basis of 48, and the Ordinary is 4 up. East London con- 
solidated stock is being dealt in at 2%, which, by the way, is 
about half the price at which the stock stood when war 
broke out. l 

The Telegraph market is the firmest of them all. Eastern 
Extensions, Eastern ordinary, Globe ordinary and Western 
Telegraphs have all improved, and the recent blocks of 
deceased-account stock appears to have been absorbed. The 
tone is accordingly much harder, and sellers are able to get 
better terms. Marconi shares are 1/16 down, as are Ameri- 
cans, which dropped sharply to 15s. 6d. in consequence of a 
rise in the New York exchange. This latter factor had the 
effect of reducing New York Telephone bonds from 100 to 
972; even this lower price looks more than sufficiently high, 
when compared with quotations for many domestic stocks. 

British Insulated were taken the other day at 10 11/16, 
but the handful of shares by no means exhausted the various 
sellers that there are in the market. The Manufacturing 
group on the whole is steady, but Henleys 44 per cent. pre- 
ference at 4} have moved back to the 5 per cent. level, 
at which it is not unreasonable to suppose the shares ought 
to stand in days when British Government stock returns 44 
per cent. Except for this, there are no changes worth men- 
tioning. The rubber market remains very firm. Notwith- 
standing the realisations of a few dead accounts, prices 
keep up well, although there is no startling movement from 
day to day. In the armament group, Vickers are moving 
quietly upwards; while as regards copper shares. the recent 
improvement has been etayed in consequence of a check to 
the rise in the price of the raw product. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Month | Beo -ipts for 5 2 Route 

Locality ended the |o g! Total to date. miles 

(4 wks.) month. Z $ open. 

4 £ | 4 4 g 

Pg 

Blackpool-Fleetw'd Aug. 28 | 8,510 |+1,883 | 34 26.351 |— 2,689 | 8 s 
Bristo ... „„ 77 | 44,837 |+6,443 | 34 | 825,739 47,595 | 305| .. 
Chatham and Dist. ee ee ee ee ve se ee es 
Cork oe ee ee n” 28 9,206 + 61 34 17,036 TEAS 241 64°26 ee 
Dublin se we | „» 27 | 96,814 | 98334 5466 | + 6,282 | 9°89] .. 
Hastin we zs „ 26 | 6,622 |+1,018 | .. sia — 942 1938 
Lancashire United » 25] 7,806 |+ 881 | 4a 68,810 | + 2,848 | 42 ba 
Llandudno-Col. Bay „ 27 | 2,871 1+ 392 89 12,929 7 740 66! .. 
Tyneside ..  ..| „ 26 2,898 f 168 8 5,459 890 11 


84 1,788.69 —18 5.8100 


Anglo- Argentine 5s 
80 | 22,158 |— 1,158 25•42 1°06 


Auckland .. | July 80 | 90,408 — ‘374 


Calcutta... .. | Aug. 28 17,860 — 184 ||.. .. |— 6,618; .. oe 
Kalgoorlie, W. A. May 8,269 de 21 18,472 of ae re 

ras a .. | Aug. BL | 4,283 |+ 885 34] 82,594 , 218 ma 
Montevideo es | Aug. | 26,493 i+ 418 || 44 278,846 |—91,892 | .. | .. 


{ 
Dublin-Lucan Rly. Aux. 7 714, 5 8| 190 — 617 


SHARE LIST OF ELECTRICAL COMPANIES. 


Hon Euzcraicrry OConranms. 
Prioe 
t.7, Rise or fall Yield 


Dividend, 
1914, 1016. this week. p. o. 
Brompton Ordinary 0 eo en 10 7 — 46 18 4 
Ch. do. 0 7 * cent. Pref, ee ee H 7 — 8 1 l 
aring ross rdinary ee oe = 

do. do. do. 4 Pref. ee 4 8 — 8 0 0 

do. do. City Pref, oar has — 600 

do. Deb, , @e ee oe ee 4 80 -n 5 0 0 

ee 0 0 ee oe 6 47 — 5 14 8 

do. 43 Deb. ee oe oe ee 4a 88 — é 17 10 

do. do. 6 cent. Pref. .. 6 1 — 5 11 4 

do. do. 6 d. ee oe ee 5 100 — 65 0 0 

do. do. 44 e ee 0 43 85 — 5 6 0 

do. do. s per cent. Pref... 6 1 — 614 8 

do. do. ist ab. es ee 4 90 — 6 0 0 

do do. 2nd Deb. ee ee 2 85 = 6 6 0 
Kensington Ordinary ..° .. 9 - — 140 
London Electric ee 1 ee ee ee 4 ; 1 = 8 8 4 
do. do. 6percent. Pref. .. 6 4 — 6 6 4 

M b do. li do. é b. ee 0 co 4 E = ; : 8 

6 ropo se ee se se = 

do. oeni., Pref, ee = 6 0 0 

do, Bed. ee eo ee 90 =. 6 0 0 

do. De 0 ee ee 70 ona 5 0 0 

8t, James’ and Pall Mall ee ee 10 61 — 7 8 2 
do. do. do. 7% per cent. Pref. 7 — 5 12 0 

do. do. do. 8è b. ee ee 33 70 TS 5 0 0 
South London ee ee en oe 6 23 2 6 10 0 
South Metropolitan Pref, .. .. 7 1 — 614 0 
Westminster Ord rT 9 — 618 4 
do, A Pref, .. ee ee é 4 1 3 5 9 0 


TELEGRAPHS AND TELEPHONES, 


Angilo-Am, Tel, Pref, ee ee ee 6 88 = 6 2 6 
do. Def. ee ee oe 1 91 — 7 1 2 
Chile Tele hone ee ee ee eo 8 6 3 5 18 5 
Ouba 8 e e ee oe ee ee 6 sn: 6 1 8 
0 Pr ee ee ee ee 10 16 _ 6 18 4 
Bastern Extension ** 2 7 112 +} 26 17 0 
do. é 0 ee ee 4 79 beans 5 3 1 
Bastern Tel, Ord.. e oe ee 0 7 116 — 56 16 0 
0 Pref, 0 e oe 8 70 — 5 0 0 
do. é Deb. ee ee ee 4 81 R 4 19 0 
Globe Tel.andT.Ord... .. .. 6 93 +4 708 
do. P 8 ee ee ee 6 10 = 6 0 0 
Indowurvpean n. SIO . . 1 0 = 310 9 
1 ee ee ee se e 10 1 1 — 15 6 5 8 
New York Tel. 43.. es sö © 4 97 — 4 11 10 
Oriental Telephone Ord. „„ „ I0 112 —m 681 
0 Pre 0 oe ee 6 1 — 6 6 8 
Tel. B t Deb. ee oe oe ee 42 80 ==. 6 0 0 
Uni Plate Tel. ee oe ee 8 os 1 28 6 6 
do. 0 ee ee 5 4d e 6 2 7 
West India and Pan. ee ee ee 1 1 — 8 17 9 
Western Telegraph .. as „ 7 11 — 6 17 0 
do. é Deb, eo ee 4 81 . 4 16 6 
Homes Rans, 
Canit London, Ord. Assented .. 4 1 Ti 5 n l 
etropolitan ee oe ee ee 
do. ot ee 0 0 ee Ni 1 — Nil 
Ind Dleotrio O ee Nil 1 — Nil 
. do. “A” œ æ Nil 5 — Nil 
do. 0 ee 6 8 702 + ł +9 14 0 
Foasien Trams, 40. 
Anglo-Arg. Trams, First Pref. ee 8 — 7 111 
do. nd Pref, .. ee a — 717 2 
B N 3 „ „ og 
0. e ee ee =m 
do. 525. ee ee 6 76 + 2 6 15 2 
Brasil Tractions .. „ a >œ B 67 — 3 7 9 0 
Bombay Dleotrio Pref, .. zs „ 6 10} — 619 1 
x do, g Deb. ee ee 4 87 — 5 8 0 
Mexico Trams ee ee ee es N 88 — Nil 
do. 5 Der cents, Bonds ae = 40 =: Nil 
do, 6 Ree cont. Bonds .. — B5 — Nil 
Mexican Light on ee . Nil 95 — Nil 
do. Pref. ee ee oe Nil 90 = Nil 
6 e cent, e ee ats 
do, 6 Deb. ee oe ee 6 88 — 6 2 @ 
Maroraorunme ComMPAanims. 
Babcock & Wilcox eo ee oe 1 ay — 6 8 6 
British Aluminium Ord. ee ee 1s 3 4 14 
do. f. oe eo 6 18 / 2 6 9 
British Insulated Ord. ee ee ee 15 1 e q 1 2 
do. Pref. ee ee ee 6 5 = 6 2 2 
British Wes ouse Pref, .. o Q 83/6 — 9 7 6 
do. 4 De e.o ee ee ee 4 68 = 5 14 4 
do. 6 D. lien ee ee ee 101 — 5 19 0 
Callenders os ce ee ee 0 16 11 Te 6 16 a 
do, 6 Pref... ee oe ee 6 44 — 5 11 8 
do. 4 Deb. ee ees oe 92 -© é 17 9 
Cattnor- Kellner. oe ee ee 15 83 = é 12 6 
Edison & Swan, £8 pd. .. . .. Nil 11/ — Nil 
do. do. tully paid 0 eo Nil 1 ma Nil 
do. do. 4 Deb. 2 0 ee ee 4 58 — 6 18 0 
do. do. 6 Deb. ee ee 6 60 e 8 6 8 
Eleotrio Construction ..  .e 6 138/- — 9 4 8 
do. do. Pref. ee ee 7 19 / — 7 7 4 
Gen. Elec. Pref, oe ee oe ce 6 08 exe 6 6 4 
Henley oe ee eae ee ce 20 a4 — 8 8 3 
do. Pref. ° eo ee oe 4 44 ag ł 500 
do. Deb. -o eo ee es 92 EE 4 17 9 
India - Rubber ee ee ee ee 6 82 =s 5 14 8 
Telegraph Con, oe ee ee oe 20 81 — 7 16 0 


* Allowance made for dividends being paid free of income - tax. 


Canadian General Electric Co., Ltd.—A quarterly 
dividend of 11 per cent. for the three months ending September 
30th is announced, being at the rate of 7 per cent. per annum on 
the common stock ; also a half-yearly dividend of 34 per cent. for 
the six months ending September 30th, being at the rate of 7 per 
cent, per annum on the preference stock, 
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THE TREND 
OF ELECTRICAL DEVELOPMENT. 


(Concluded from page 293.) | 


Mr. PAUL M. LIxcoLx, continuing his presidential address 
to the American Institute of Electrical Engineers, says that 
one of the most pressing of our existing limitations to a 
reduction in cost of electrical apparatus is that fixed by 
temperature rise. The output of a piece of electrical 
apparatus increases with the temperature rise, and the 
temperature rise in turn is dictated by the point of balance 
between the rate at which heat is put in and that at which 
it is taken out. The rate at which heat is put in depends 
largely upon physical characteristics which are already being 
crowded to the limit by our modern designs. The rate at 
which heat is dissipated depends upon the efficiency of the 
ventilation methods used, and in this particular there is a 
considerable opportunity for improvement. The methods 
and devices for taking heat out of machines are just. as 
important, when considering the temperature rise, as the 
prevention of heat from entering. The additional costs 
of applying the more efficient methods of dissipating heat 
will go far toward multiplying their tendency toward a 
reduction of cost. 

However, there is one line of development that does 
promise some reduction in cost, and that is the tendency 
toward higher operating temperatures. In the past, the 
maximum operating temperature has been fixed by the 
disintegrating point of fibrous insulation, and this point has 
placed a very definite and logical limit to temperature rises 
in such machines. However, when types of insulation are 
used which do not have this definite temperature of dis- 
integration, this reason for such a temperature limit dis- 
appears. Just how far we can go without exceeding the 
safe limits is as yet problematical ; however, a limit to an 
indefinite extension in this direction is set by the tempera- 
ture coefficient of copper conductors, the property that 
causes the resistance to rise with increasing temperature, 
thereby causing still higher losses, and in turn still higher 
temperatures. If we go high enough, we reach a point of 
unstable equilibrium in this temperature rise curve, where 
the apparatus will literally and automatically burn out.” 
This point is, of course, far above anything that is pro- 
jected at the present time. 

In the matter of power production, therefore, although 
we have steadily improved in the past, both as to costs and 
as to performance, and although we may expect to continue 


this steady improvement in the future, we can see ahead of 


us a definite limit beyond which it will be impossible to 
improve the methods of power production now in use. So 
long as we continue to get our power from falling streams 
and burning coal, we need not expect to see the same radical 
improvements in the future as have distinguished the past. 
The revolutionary improvements in power production 
methods of the future must come in a fundamental change 
of method rather than in the continued improvement of 
existing methods, 

In the matter of utilisation of power a few comparisons 
with the past may not be amiss. The progress of the future 
will undoubtedly come from improvements in methods of 
application, and in this direction the, field is inexhaustible. 
For instance, the problem of applying electrically the large 
amounts of power which ate demanded by our modern rail- 
road trains has not yet received a solution which is satis- 
factory to all concerned. The devising of methods for the 
application of electricity to our modern industries consti- 
tutes the occupation of no small part of our fraternity; it is 
along this line that we may expect much of what the 

- future may have to offer us of a revolutionary character. 

After the telegraph, in point of time, the electric light 
was the first practical application of electricity. 

Most of our modern development in electrical engineering 
has taken its initiative from the supply of electric lighting 
to our communities. Kennelly in his 1898 address said, 
“The price of a 16-c.P. incandescent lamp 16 years ago 
was about $1.00. Now it is about 18 cents. The best 
lamps at that time, under laboratory conditions, gave about 
0'28 mean horizontal British candle-power per watt, and 
under commercial conditions about 0°20. The highest 


pressure for which they could then be obtained was about 
110 volts. At the present time lamps are obtainable 


giving normally 0'4 mean horizontal Bfitish candles per watt, 


while under commercial conditions the average lamp 
normally develops about 0°25 candle per watt. They can 
also be obtained (at 0:25 candle per watt) for pressures up 
to 240 volts, and are frequently installed on 220-volt 
mains.“ 

The introduction of the metal-filament lamp has enabled 
us to-day to record a much greater rate of improvement in 
efficiency than Kennelly did. He reported an improvement 
of about 50 per cent. in efficiency in the 16 years previous 
to 1898. In the 17 years since Kennelly wrote, we bave 
improved our maximum efficiency about 1,000 per cent., an 
advance which is truly marvellous. But here is a field 
where we have a long way to go yet without reaching a pos- 
sible limit. It is true that the melting point of the now 
available materials seems to place the limit of lamp efficiency: 
at a point not much higher than that which we have at 
present. However, when we come tocompare the efficiencies. 
of even our best lamps with that attained by the fire-fly it 
is evident that we still have a long way to go before we 
have reached perfection. 

In the matter of power transmission, progress during the 
past few years has been remarkable. In 1898 the record 
reads: The electric transmission of the power of falling 
water is a branch of engineering that has come into service 
since 1884, and is making rapid strides, owing to the recent 
successful employment of high voltages and multi-phase 
alternating currents. It has been estimated that about. 
150,000 Kw. of this class of machinery is installed in the 
North American continent, commercially transmitting power 
to various distances up to 85 miles, at various pressures up 
to 40,000 volts.” Since Kennelly wrote, 17 years ago, the 
maximum transmission voltages have gone up about three 
and three-quarter times ; the maximum then was 40,000, and 
now is 150,000 volts. The maximum distance of transmission: 
has gone up about three and a half times, 245 miles as 
against 85, and the installed capacity of water power plants 
on the North American continent about nine times, 
1,350,000 instead of 150,000 kw. Kennelly also mentions. 
in his record that “insulation testing sets have been made 
for producing alternating pressures up to 160,000 volts.. 
effective.” In this respect we can go at least 10 times 
better than he reported, 1,000,000 volts from transformers 
having been made available on more than one occasion, and 
in some cases the voltage available from traneformers has 
been pushed even higher. This matter of power trans- 
mission has advanced with probably greater rapidity than 
in any other branch, but we are approaching some fairly 
well defined limits in these matters. For instance, in the 
oea of increasing transmission voltages we are close to 
the corona limit. There are, of course, methods of 
increasing the voltage range somewhat before corona 
is produced, sach as increasing conductor diameter, but it. 
can be readily seen that the limits of such remedies will 
be reached long before transmission voltages have ircreased 
by the same ratio as they have in the past 17 years. 

Another limit that we are approaching in the matter of 
power transmission is the economic one. There obviously 
is a limit to the investment that can be made in transmis- 
sion lines, and still be able to supply power with the same 
economy as it can be generated upon the ground. This 
consideration, coupled with the rapid advance in methods of 
generating power from steam, has placed an economic limit. 
to the transmission of water power, so that we cannot 
expect any such advances in the future as the past 10 or 15. 
years have given us. 

Transmission by high-voltage direct currents has received 
some attention of recent years. While there is no question 
but that the problems of pure transmission are much 
simplified by the use of direct currents, the accompanying 
problems of the generation and utilisation are so much 
intensified that nothing is to be gained in this manner. 
Probably no material advance will be made in direct-current 
transmission unless some means, as yet undeveloped, is found 
by which its generation and utilisation are made easier and 
safer than is possible at present. 

Electricity is no longer the infant that it was formerly 
pictured, and cannot be expected to continue the rate o 
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growth of the infant. It is attaining the vigour and 
strength of manhood. It is contrary to natural law that 
either a child or an industry can have rapidity of growth 
and at the same time strength and stability of character. 
Unquestionably the rapidity of our development is not s0 
great now as it was when Kennelly spoke in 1898, and in 
this respect we are but following a natural law. At the 
same time, our vocation is acquiring a stability and perform- 
ance that are absolutely incompatible with the rate of 
growth that characterised our earlier years. 


AN ELECTRIC FERRY. 


Tue small country town of S:rausberg, situated some 25 
miles east of Barlin, with about 9,000 inhabitants, has 
several features of interest to electrical engineers. 

The 40,000-volt transmission lines of the Märkische 
Electricitätswerke (an “overland ” system) pass within a 
mile of the town, and serve it through sub-stations and a 
low-tension overhead distribution network belonging to the 
municipality. There is one sub-station close to the main 
-40,000-volt line, where the pressure is transformed down to 
5,000 volts for the surrounding rural supply, and in the 
town there is another sub-station connected by underground 
cables with the first, which transforms from 5,000 volts 
down to distribution pressures. This sub-station also con- 
tains a small a.c.-D.c. converting plant. Both belong to 
the Town Council. A noteworthy point is the absenee of 
a gas supply. 

The characteristically quaint cobbled streets and plastered 
‘houses contrast strangely with centre-hung flame-arc lamps 
and an unusually obtrusi ve distribution network. The old 
and partly ruined tower, shown in fig. 1, is used as a centre 
‘for the latter, and, though this may verge upon vandalism, 
it must be admitted that the belfry constitutes an excellent 
protection and support for the numerous wires. 

The towaship is situated on the side of a lake two miles 
long at a point where the width is only about 170 yd., but 
from which the road distance round either end is nearly 
3 miles. For many years, therefore, the municipal ferries 


Fic. 1. Figs. 2 AND 3. 


have: had to cater for a considerable traffic. Originally 
there was a hand-propelled chain ferry, and later, a similar 
craft driven by an oil-engine. 

In 1913, however, there was installed a ferry propelled 
by an electric motor through the agency of an overhead 
trolley wire. 5 

The boat itself is a flat raft, 45 ft. long by 20 ft. beam, 
with a deck-house on one side and a roof; as may be 
gathered from figs. 2 and 3, no attempt has been made to 
adopt such “ lines as would tend to minimise the water 
resistance, but lee-boards have been fitted in order to reduce 
side-drifting. 

The motor, control-gear, gearing, &c., are mounted in 
the deck-house. 


Resting upon the bed of the lake, and kept taut by a 
winch at one end, is a stranded galvanised steel rope § in. 
in diameter, which passes round a 3-ft. hauling drum on the 
boat, and incidentally serves as the return conductor 
for the current. The motor drives this drum throngh two 
belts and a countershaft, which thus form double-reduction 


The electrical equipment was supplied by the Sachsen- 
werk Co., of Dresden, and consists of a 7}-B.H.P. 220-volt 
protected type series-wound direct-current motor, a drum 
type reversing controller with metallic resistances, a D.P. 
switch and fuses, an ammeter, and five metallic-filament 
lamps. The positive conductor is an ordinary trolley wire 
of hard-drawn copper 9 mm. in diameter, stretched between 
two 30-ft. lattice masts, one on each side of the lake, and 
insulated from them by strain insulators. In spite of the 
long span and the necessity for limiting the sag, the masts 
are of comparatively light construction. They are set in 
concrete blocks and have each only a single wire stay. 

During the winter it was fonnd necessary to insert a 
stout spiral steel spring and an adjusting device in one end 
of the wire, in order to enable the sag, due to temperature 
variations, &c., to be taken up more satisfactorily. 

Along the trolley wire there runs a collector consisting of 
a single light over-running wheel attached to the raft by a 
flexible single-core insulated copper cable. 

The cable passes through a vertical bell-mouthed tube in 
the roof of the deck-house. The slack varies considerably, 
not only on account of the sag in the trolley wire, but also 
due to the drift of the raft when exposed to a side wind; 
the same difficulties had therefore to be met as in those 
systems of railless traction which employ over-ranning 
collectors. 

At first a spring drum was relied upon to wind in the 
slack cable, but this required occasional assistance from the 
ferryman before it would consent to perform its pseudo- 
automatic function. 

An improvement was effected by the substitution 
of hanging weights and pulleys suspended from loops in 
the cable. These are arranged on the side of the deck- 
house. About 34 minutes are occupied in crossing the lake, 
and at busy times the ferry plies almost continuously. The 
operating results have given distinct satisfaction. 

As with all rope ferries, the manage- 
ment is simple; the attendant has only 
to operate the controller and to collect 
the toll, as the raft pulls itself auto- 
matically up to the landing stage and 
into the required position. 

There would, however, appear to be 
a case for the provision of fore and 
aft rudders to enable the leeway due to 
a side wind to be counteracted, so that 
the boat would always travel under the 

trolley wire. 

It happens that this lake is not con- 
nected with the mein waterways of 
Prussia, and therefore no hindrance 
to navigation is involved by the over- 
head and submerged wires. Otherwise 
special precautions would be necessary, 
and this is a consideration which would, 
no doubt, limit the sphere of applica- 
tion of the system elsewhere. Oa the 
other hand, it may be pointed out that 
the considerable width of this lake is a 

factor which renders the trolley system less readily applic- 
able in this case than in many others. 

There is one other ferry of generally similar construction, 
and this is in the Province of Brunswick. 

Several obvious advantages may be claimed for the trolley 
ferry. The power required is a minimum, because the 
motor hauls upon a fixed point, and there is no slip, or 
eddies, as with a propeller or paddle-wheel. 

Cheap power is used; the weight, losses and maintenance 
of a battery and the frequent repairs and adjus ments of an 
internal-combustion engine or steam engine are all avoided, 
whilst a large power house can employ the most economical 
prime movers. Stand-by losses, such as occur with an oil 
engine when running between journeys, are absent. The 
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ferry is always available for immediate use. The simplicity 
of the equipment reduces the attention required to a mini- 
mum. Electric lighting is available. Smoke, noise, and 
smell are entirely absent. 

In conclusion, it may be suggested that, although the 
necessary electric supply is not so generally available, there 
are many cases even in England where a similar system 
might advantageously be adopted. 


DOUBLE AUDION RECEIVER FOR 
CONTINUOUS WAVES. 


THE 


THE audion as well as any other detector can be used 
with the heterodyne receiver if local high-frequency current 
for beat forming be generated by an auxiliary high- 
frequency alternator or Poulsen arc. De Forest's 
“ultrandion,” being capable of producing continuous oscil- 
lations of great purity though small energy, should be 
suitable for use as a local high-frequency generator in any 
heterodyne receiver set for continuous waves, the ultraudion 
oxillation circuit being coupled loosely to the aerial and the 
beat frequency equalling the difference between the 
frequencies of the received continuous wave and the ultrau- 
dion circuit. Using with such an outfit, an ordinary audion 
as receiver, two-fold amplification of signal strength is 
obtained :—(a) Due to the heterodyne principle itself.“ 
(b) Due to the audion being worked at a point where the 
incoming signal releases a store of energy from the local 
high-potential battery. An interesting method of using 
two audions in cascade as an amplifying beats-receiver for 
continuous waves, so as to secure both of the above and 
possibly one other amplification, is described in a recent 
issue of the Electrical World, by A. H. Taylor, who cites a 
number of observations made at Grand Forks (N.D.), 
showing that the double connection is well worth while. 

As receiver for regular spark stations the author uses the 
apparatus shown in fig.1. The transformer secondary leading 
to the second audion is closed through a very small stopping 
capacity, and is itself the secondary of a 4-in. spark coil 


used as auto-transformer. When receiving signals from a 
spark station, the high-frequency oscillations received in the 
first audion are converted to a series of unidirectional im- 
pulses. If the stopping condenser in the second audion 
circuit be large, these impulses pass through it bunched in 
the form of low-frequency groups corresponding to the 
spark pitch of the sending station, but if the second stopping 
Aay be very small only high-frequency pulses will pass 
ugh. 


In the first case the second audion will amplify the low- 
frequency groups by energy from its high-voltage battery, 
and in the second case it will amplify individual high-fre- 
quency pulses and deliver them to its telephone circuit 
smoothed out by telephone inductance in low-frequericy 
groups. The transformer M completes the circuit of the 
No. 1 audion high-pressure battery, but offers sufficient 
impedance to prevent short-circuit of the low-frequency 
groups or high-frequency pulses. To prevent amalgamation 


* Denoting the received current by ii and the local high-fre- 
quency current by i}, the increment of energy due to the incoming 
eignal = (ii + i? — i = 2 fie if i, ba large as compared 
with 71. : j 


of current from the first audion into low-frequency pulses, 
the stoppiug condenser of the second audion must be of very 
small capacity (ca. 0°0005 mfd.). With ordinary spark 
station reception both audions are adjusted to maximum 
sensibility, preferably by varying the audion heating 
current. 

With this arrangement, continuous oscillation signals are 
not received as tones in the telephone unless there is 
simultaneously impressed on the circuit a local high- 
frequency current. It is possible to find an adjustment of 
the audions such that local high-frequency current is pro- 
duced within them, thus dispensing with the external gene- 
rator generally employed for heterodyne reception. In 
order that a rectifying detector may produce high-frequency 
oscillations from direct current, on the Poulsen arc prin- 
ciple, R? must be less than 4 Lc, and, in general, the audion 
does not act as an oscillator owing to its high resistance. 
By burning the audion filament at abnormally high 
brilliancy, on the verge of the blue glow point, the tube 
resistance is much reduced and local high-frequency oscilla- 
tions may be produced, their presence being made evident 
by a hissing noise in the telephone. ö 

Working on this principle, the inductance L, fig. 1, must 
be large and the capacity C small, the product (L c) corres- 
ponding to the wave length received. The audion must be 
worked at higher temperature than corresponds to normal 
maximum-sensibility adjustment, and only bulbs showing 
the hissing effect should be used. The adjustment of the 
second audion is found to be the more important. The best 
conditions for each bulb must be found experimentally, but 
fortunately they are very constant. The high-pressure 
battery voltage should be rather less than gives best results 
in ordinary spark-signal reception, adjustment from the 
latter to beat-tone reception being made by changing the 
filament temperatures. It is very important that there be 
no dead high- resistance cells in the flashlight batteries 
making up the high potential source, because, particularly 
in the first audion circuit, the damping effect of such a 
high-resistance cell would be very serious. Best results are 
obtained with an adjustment generally near to that pro- 
ducing the siren” effect, which must strictly be avoided 
in beat-tone reception. 

The above-described cascade connection of audions permits 
signal and compensating waves to be separated very easily, 
signals being received with great purity and distinctness, 
using a very loose coupling. The pitch of the beat signal 
note is entirely under the operator’s control, and is best 
kept fairly low for stations of long wave-length. At a 
wave-length of 7,500 m. (40 kilocycles), the beat pitches 
produced by 1, 2 and 5 per cent. deviation from perfect 
taning are 400, 800 and 2,000 per second; at 1 to 
8 per cent. asynchrony, there is negligible loss by de-tuning, 
but the Joss is decided at 5 per cent. out of tune. Signal 
and compensating waves which cannot be separated by tikker 
give two different beats with the heterodyne receiver, and, 
if necessary, one beat can be tuned out completely. M-st 
satisfactory results are obtained when receiving waves 
between 5,000 m. and 10,000 m.; shorter waves can be 
received, but the capacity required to fulfil the condition 
R? less than 4 L;c becomes so small, that the limiting value 
of the stopping condenser is reached, and movements of the 
hand affect the receiving capacity enough to upset adjust- 
ment. Experiments stillin progress seem to show, however, 
that waves as short as 300 m. can be received with an 
audion adjustment corresponding to local generation of 
oscillations. 

Beats - ultraudion reception of signals from spark 
stations is at least ten times as sensitive as ordinary double- 
audion reception without the oscillating adjustment, but the 
loss of musical quality in the note is a serious handicap, and 
one which seems inevitable, since the continuous local oscil- 
lation combines with a damped oscillation having group 
frequency as emitted by the spark station. (Tremendous 
gain in intensity is secured, but the net readability of signals 
through x's is not greatly increased, owing to the loss of 
their musical quality. On the other hand, beats- 
ultraudion” reception of continuous waves is extremely 
efficient, because full amplification is retained and the beat- 
pitch, which is under the operator’s immediate control, is of 
perfect musical quality. 
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THE SELLING SIDE OF ELECTRICITY 
SUPPLY.—IV. 


A FEATURE of several new blocks of flats recently erected 
in London has been the elimination of fire-places in certain 
of the rooms, principally bedrooms. The owners have, 
doubtless, been influenced in arriving at such an important 
omission by several considerations. Economy of space would 
be one of these, while the clean sweep and larger effect of 
the unbroken walls adds considerably to the attractiveness 
of the roome, and leaves the occupants more choice in the 
placing of furniture. The saving in labour and materials 
in connection with fire-places, mantelpiecce, tiling for 
hearths, and chimney pots is considerable, even after the 
cost of wiring for electric heaters is deducted. After all, 
fires in bedrooms are the exception rather than the rule, apd 
the ventilating value of a chimney is trifling when a fire is 
not on. For this purpose the open window is far more 
healthy. The provision of a fire-place may be really looked 
upon as a precaution against sickness, when it may be 
required to maintain an even temperature. In this respect 
a coal fire is very inefficient, the difficulty of regulating the 
heat, the risk of its going out, and the noise of tending it 
being drawbacks. There is also the risk of its smoking, a 
down draught being particularly dangerous in such a 
common complaint as bronchitis, or, in fact, any ailment 
connected with the respiratory organs. This risk is, by the 
way, equally present with a gas fire, perhaps in larger 
degree owing to the fumes being invisible. 

It would be labouring the point to enumerate further the 
advantages that are to be gained by cutting out firc-places 
where possible, they are well known to all commercial electrical 
men; our aim in introducing the subject is that wider 
publicity may be given to the matter, and the arguments in its 
favour well pressed home to architects and builders. Such 
buildings offer another field in which electrical methods stand 
alone, and gas, oil, &c., are outsiders. There is, of course, no 


reason why the innovation should not be extended to houses. 


Dwellings without fire-places are, of course, no novelty in 
other climates more favoured than ours, and the writer was 
much interested in a conversation once held with an 
Australian architect. In that sunny land it appeared he 
had designed many houses, in which the only provision for 
damp and cheerless days was a lamp radiator. 

Where such opportunities as these are offered there is a 
fine chance for the new business department to co-operate 
with the landlord and fit up one of the flats or houses as a 
show place. In return for some free current for showing 
prospective tenants over after dark, and to demonstrate the 
efficiency of the electric heaters, there should not be much 
difficulty in introducing a very complete equipment, 
including electric cookers, irons, vacuum cleaners, &c. 
There is some scope here for the display of good taste in 
fixing up fittinge. As the wall paper, &c., will be left for 
the tenant to choose, some regard must be had for giving a 
warm effect. Therefore, in the dining-room a nice rise 
and fall pendant of the corona type, with a cardinal red 
shade, should be introduced. Experience has shown that this 
is the most popular colour, and many fittings manufacturers 
only stock this shade, moss green, and old gold for this class 
of fixture. In the drawing-room a semi-indirect fitting 
might well be placed, one of those pink alabaster bowls 
giving a charming effect, with the delicate tracing of the 
veinings showing up when lighted. In the sitting-room or 
library this type might also be introduced. For thg best 
- bedrooms suitable two-light slide fittings with pink silk 

shades are probably the best. The thing should be done 

thoroughly, with lanterns in the porch, perhaps another 
inverted fitting in the hall, and some of the scientific 
residence shades, of which there are now many types upon 
the market, on the single-drop pendants. 

Of course, fittings appropriate to the class and style of 
the residence must be selected. A safe rule would be to 
avoid anything very ornate. Oxidised silver, copper, and 
the dull finishes are popular, and should be certainly used 
in the dining-room, and also in rooms such as bedrooms 
where the points are close to the windows. Portable lamps 
must not be forgotten, and a floor standard in the drawing- 
room: it is rather a pity to eee these big standards dropping 


« 


out of favour, they add largely to the furnished effect of a 
room. The exhibition would not be complete without an 
electric fan in the kitchen, a hot-plate coffee percolator, and 
a kettle in the dining-room ; in short, some of the numerous 
electric appliances should be introduced wherever possible. 
The radiators should be of more than sufficient capacity for 
the rooms, in order to impress their heating power upon the 
visitor. The hall must not be overlooked ; a good radiator 
here will make the whole place attractive and comfortable. 

All these fittings should be clearly priced, and in the case 
of heaters and appliances the energy consumption at full 
and other degrees mentioned. The ticketing can be 
thoroughly carried out with advantage ; for instance, where 
two or more point switch control is provided, the functions 
of the switches should be explained on show-cards, simple 
directions for use placed by the.cooker, and so on. 

A percentage might be added for fixing, as in the case of 
the particular show job being taken over it would not be 
always possible to get anything to cover this item. 

All this may seem a lot of trouble to take, but such an 
exhibition is extremely valuable from an advertising stand- 
point, and reaches those people with whom one is most 
anxious to get into touch. There are, of course, a few 
difficulties in carrying out such a scheme. One is the pro- 
tection of the property displayed ; usually, however, there is 
an agent of the landlord at hand or a clerk of works, and 
the actual risk is small. It may be found necessary to 
supply a few small tables for the standards and appliances, 
and a good supply of publicity matter should be kept on them 
as well. There is some satisfaction in remembering that 
our gas opponents are handicapped in giving such displays, 
as the effect on the ceilings if the model flat was long in 
letting would begin to be apparent. It would perhaps be 
advisable to install a time switch to prevent possible 
wastage. 


THE ELECTRICAL EQUIPMENT OF THE 
ARGENTINE BATTLESHIP “MORENO.” 


By H. A. HORNOR. 


(Abstract of paper read before the AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS.) 


Tue Moreno is one of the two super-dreadnoughts buildin 
in the United States for the Argentine Republic. The gener 
characteristics of the vessel are as follows :— 

Length overall, 594 ft.; displacement, 27,566 tons; draught, 
27 ft. 9 in.; width, 98 ft.; main battery, twelve 12-in. breech- 
loading ritles mounted in six turrets; torpedo defence battery, 
sixteen 4-in. and twelve Gin. breech-loading miles. 

Power for all purposes is supplied by four 375-Kw. turbo- 
generators of the horizontal type. Two of these machines 
are located forward and two aft on the lower platform deck 
below armour. Adjacent to each dynamo room is a distribu- 
tion room in which is located a main distribution switchboard 
for the control of the two units and the supply circuits. On 
the gun deck is a third dynamo room containing two Diesel 
oilengine-driven generators of 75 Kw. capacity for harbour 
use when fires are drawn. 

The 375-K W., 230-volt, 1,500-R.P.M. turbo-generators (fig. 5) 
are of standard marine design, capable of operating at a steam 
pressure of 220 Ib. per sq. in., condensing at a normal vacuum 
of 28 in., and also non-condensing with 5 lb. back pressure. 
The turbine is of the well-known Curtis horizontal, two-stage 
type, fitted with automatic valve gear, inertia governor, and 
an emergency valve for automatically closing when the speed 
exceeds 10 per cent. above normal. Forced lubrication is pro- 
vided for 115 main bearings, and the oil is cooled by water 
circulation. The generator is a compound wound, direct- 
current, commutating-pole type, mounted on the same bed- 
plate and directly coupled to the turbine. The magnet frame 
is circular in form and divided horizontally. The generator 
is capable of standing 334 per cent. overload for two hours 
and 50 per cent. overload for five minutes. 

The Diesel oil-engine-driven sets are rated at 75 KW., 379 
R. P. B., 230 volts. ‘The generator is directly connected to the 
oil engine, but net mounted on the same bedplate. The 
generators are designed in a similar manner to the main 
generators. ; 

Current is carried to all the various systems on a two-wire 
metallic system, by means of rubber-covered, lead-sheathed, 
steel-armoured cables, clipped singly, or in groups, to the 
ship’s structure or clipped to special sheet steel pans sup- 
ported from beam to beam or fastened to the plating. Water- 
tight fittings are provided wherever the cables terminate and 
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when passing through water-tight bulkheads. Twin con- 
ductors are employed from 3, cir. mils up to 30,856 cir. 
mils, and beyond this single conductors up to 373,737 cir. mils. 
All the conductors in this installation are stranded, lead- 
covered, steel-armoured, with the exception of the flexible 
leads in the turret trunks and special brass-covered wire and 
three-conductor rubber-insulated ‘‘Kuhlo’’ wires, used for 
branch leads in the officers’ quarters and staterooms. 

Besides the two main distribution switchboards, fig. 4, 
adjacent to the two dynamo rooms, there are two auxiliary 
distribution boards located one forward and one aft; a control 
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FId. I. - THE ARGENTINE BATTLESHIP Moreno. 


board for the oil engine generators; and a combined distribu- 
tion and control board for the searchlight balancer sets. These 
boards are all interconnected so that the supply will always 
be available. The interconnecting circuit breakers are fitted 
with interlocking devices and reverse-power relays, so that 
by no possibility will the generators in one room be thrown 
in parallel with those in another room. The distribution 
awitchboards are designed with separate bus-bars for positive 
lighting and positive power and a common negative. It is 
possible, therefore, to divide the load in various ways between 
the different dynamo rooms. To facilitate this, voltmeters and 
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Fia. 2.— DISTRIBUTION DIAGRAM. 


ammeters are connected in the local and remote circuits, and 
a diagram of the bus-bar connections is painted in grooves on 
the front face of the oil-finished slate panels. 

The vessel is provided with, approximately, 3,000 lighting 
fixtures. The design is similar to the usual water-tight vapour- 
proof globe type used in marine work. The screw-base amp 

ocket is, however, made solid instead of a spring, a composi- 
tion-insulated base pone instead of porcelain, and the globe 
is flanged and held in place by the guard instead of being 
screwed into the base. In the magazines and shell rooms, 
specially guarded fixtures containing two lamp eockets are 
installed. The lamps in these fixtures are connected to dif- 


ferent circuits so that the failure of light in these compart- 
ments may be averted. Both carbon and tungsten incandes- 
cent lamps are furnished; the former in sizes of 35 watts and 
60 watts, clear; the. latter in sizes of 32 watts, clear, frosted, 
and tubular. A special fixture containing a 250-watt tungsten 


lamp and provided with a reflector is arranged for portable 


connection in the engine, boiler, and dynamo compartments. 
The same type of fixture is also employed for coaling booms, 
propeller booms, and gangway lighting. 

Life tests of the 220-volt tungsten incandescent lamps 


showed as high as 98 to 101 per cent. of thé initial c. p. after 


ours’ burning. The spherical reduction factor 


1,162 to 972 
.96, and for the pear-shaped bulb 


for the tubular lamp was 
(819) was 0.914. 

The 38 lighting feeders are divided into three circuits; one 
for general illumination under cruising conditions, one for 
white battle purposes, and one for blue battle purposes. In 
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Fic. 3.—DIAGRAM OF PowxR DISTRIBUTION, 


this latter circuit the globes are of a deep blue colour, making 
the light invisible at a short distance. The distribution of the 
small lighting units has been made with due regard for cross 
circuits, so that no general spaces of the vessel may be put 
in darkness by, the blowing of a fuse or any other failure of 
an individual circuit. The distribution of these lights was 
based on the number of candle-power per cubic foot of space 
to be lighted; thus in the admiral’s quarters a maximum of 
0.08 c.p. per cubic foot was required, and in the store-rooms 
a minimum of 0.01 c.p, per cubic foot. Each officer's state- 
room of ordinary size is provided with one fixed light, one 
portable light, and an outlet for a 12-in. portable electric fan. 

As shown in the diagram (fig. 2), the feeders are led from 
the main distribution switchboard to approximately their 
centre of distribution. Mains are then branched from the 
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FId. 4.—MAIn DISTRIBUTION SWITCHBOARD. 


feeder, and terminate in fused distributing panels of water- 
tight construction. From these panels branches are led off 
to the individual lights. Not more than four lights (one 
ampere) are allowed to depend upon the same fuse. The 
1 leads are all of 1.6 mm. (3,250 cir. mils) twin con- 
uctor. 
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For night battle purposes the vessel is equipped with 12 
motor-operated, remote-electrically-controlled 110 cm. search- 
ligbts (fig. 8) and one portable signalling projector of 35 cm. 
As these projectors operate more satisfactorily when supplied 
with 110 volts, it was considered advisable to transform the 
220-volt supply circuit through special balancer sets. Two 
such machines are installed in the vicinity of the oil engine 
dynamo room, wherein is located the control switchboard for 
them and the distribution board for the searchlight feeders. 
Each balancer set is rated at 70 Kw., 1,000 R.P.M., 110 to 220 
volts, the full load current on the neutral being 637 amps. 
They are compound wound, the coils being connected to act 
accumulatively on the generator and differentially on the motor. 
The series and shunt coils in one frame are connected across 
the armature of the other frame for the pu pose of producing 
constant voltage at each end. The sets will maintain a dif- 
ference of potential not in excess of seven volts under any 
conditions of load with an impressed E.M.F. of 220 volts. 


Fic. 5.—375-Kw, TURBO GENERATOR S:T. 


Fig. 6 is a wiring diagram of the searchlights when the 
carbons are apart, fig. 7 the same with the carbons together; 
considerable time is saved by the employment of a shunt 
motor for automatically adjusting the carbons in preference 
to a compound wound motor. The twelve 110-cm. search- 
lights are similar in every respect, except that one projector 
is equipped with a remote-electrically-controlled signalling 
shutter. The lamp mechanism consists of a small electric 
motor which funcfions through gearing and so moves the 
carbons. The field and armature of the motor are controlled 
by a differential relay and two auxiliary relays, which cause 


Fic. 6.—SSARCHLIGHT CONNECTIONS ; CARBONS APART. 


the armature either to stop or rotate to right or left. The 
first takes place with current and voltage normal, the second 
when the amperage is too high and the voltage too low, and 
the third when the last condition is reversed. Besides the 
regular field winding there is an additional winding on the 
motor field to carry the full Jamp current. This produces a 
etrong field when the voltage across the arc falls below normal 
and furnishes a dynamic braking effect for retarding the move- 
ment of the motor armature. For signalling purposes the 
searchlights are equipped with iris shutters similar to camera 
shutters. These are all manually operated except one, in 
which latter case a Venetian blind shutter, remotely. con- 
trolled, is also provided. The optical arrangements are such 
as to ao rapid means for changing over from a dispersed 
to a closed beain of light. This is accomplished by means of 
a double disperser, consisting of two parallel systems of 
plano-convex cylindrical lenses, which may at will be drawn 
together or separated. A sighting telescope attached to the 
side of the drum; a complete lamp telegraph indicating the 
positions of the searchlight at the controller; and a set of 
electrical instruments, consisting of a voltmeter and ammeter. 
are furnished with each searchlight. A complete horizontal 
cycle of the searchlight may be accomplished either in 28 
seconds or, approximately, 15 minutes, by means of the electric 


remote control. This control may be detached and the 
mechanism operated locally by hand. 

The following list shows the extensive applications of 
electric power and gives the rated load for each equipment. 
These numerous equipments have their special uses and are 
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Fie. 7.—SEARCHLIGHT CONNECTIONS ; CARBONS TOUCHING, 


brought into action in general upon different occasions. Such 
systems as the ventilation system, sanitary pum , etc., are 
continuously in service; but, on the other hand, the deck 
machinery, such as boat booms, deck winches, coaling winches 
etc., are only used when in port coaling, handling sma 

boate, etc. In like manner, the turret machinery is only used 
under battle conditions or for practice drills. 


Rated Total Rated Total 
No. Equipment. EP. Tr No. Equipment. UP. HP. 
2 Boat boom hoisting (0 100 1 Extension lathe .. 8 8 
2 Boat boom topping 80 60 1 Tool-room latbe, 
4 Deck winches -- 85 140 14 in. cow 075 
16 Ammuniticn hoists 8 48 1 24 in. sbaper . >. 8 8 
6 Ammunition hoists 5 80 1 80 in. radial drill. 25 3°5 
12 Forced-draught 1 16-in. sensitive d ill 0-75 08 
blowers... .. 85 420 1 14-in. tool- room lathe 0°75 0-76 
1 Anchor windlass .. 1C0 100 1 Grindstone .. sè l 1 
1 Capstan bi . . 100 100 1 46. in. boring mill .. 8 3 
2 Coaling winches .. 160 800 1 Cutter andgiiader.. 1 1 
i Steering gear . . 160 180. 1 Tool- room lathe, 
8 Bilge pumps.. p 210 14 in. 8 -- OF OTW% 
14 Bilge pumpi- .. 85 420 1 Fensitive drill, 16 in. 075 075 
2 Bearchlight balancer 1 Lathe for armourer's 
sets ee ee “ee 186 wor kshop oe ee 0-75 
1 Fire pump .. . 60 60 1 Shaper for armourer's 
2 Fresh- water pumps 6 12 workshop... _.. 2 
2 Banitary pumps .. & 70 1 Sensitive drill for 
1 Drainage pump. 8 8 armourer’s wo: k- 
2 Thermo tank pumps 85 70 shop < 075 0˙75 
8 Turbine lifting gear 80 90 1 Forge blower 075 O76 
1 Laundry... æ. 6 6 1 Foundry blower 5 5 
1 Printing press .. O95 0°95 1 Athletic horse — 2 2 
8 Speed signal balls. O5 1˙5 1 Moving- picture ma- 
1 Cake mixer .. jae 1 1 chine 55 .. IV 176 
1 Dough mixer . 26 2˙5 9 600. ob. ft. ventilation 
1 Diesel engire oil fans ee . 4 88 
pump an .. 175 1°76 9 1,600 cb. ft. ventila- 
1 Diesel engine cool- tion fans .. ca tl 9 
ing water pump.. 27 27 1 1,600-cb. ft. ventila- 
12 Turret turning .. 25 900 tion fan 1 9 2 
12 Gun elevating -» 16 180 6 2,500 ob. ft. ventila- 
18 Turret hoists . 75 M tion fans .. 175 9 
5 Turret hoists . . 12 60 24 2, 500 cb. ft. ventila- 
F — 1 1 5 a 2°75 66 
nigen ray equi 1 ob. ventila- 
ment 2 a 15 5 5 tion fans .. . 8% 10:5 
1 Vacuum oleaner .. 0°88 0°88 4 6,000-ob. ft. ventila- 
1 Electro- mechanical tion fans .. .. 825 18 
eo oe 5 6 6 5,000-cb. ft. ventila- 
2 Torpedo air · oom tion fans .. — 6 86 
pressors .. .. 90 180 2 56,000-cb. ft. ventila- 
6 Refrigerator pumps 19°5 97˙5 tion fans .. . 675 186 
5 Brine pumps . 86 175 7 6,000-cb. ft. ventila- 
2 Ozoniser motor- tion fans .. .. S76 26° 
generators oe 18 2'6 5 6,000-cb. ft. ventila- 
2 Ozoniser pumpe. 0°65 1 tion fans .. * 7 85 
9 Elevators g æ- 4 36 2 8,000-cb. ft. ventila- 
1 Wireless motor- tion fans .. . 6 10 
generator . . 18 18 6 8,000 ob. ft. ventila- 
2 Alternating curren tion fans .. os 9 54 
motor generators 87 7 2 10,000-ob. ft. ventila- 
1 Dish washer ve l 1 tion fans .. .. 625 196 
1 Meat slicer .. .. 0% 05 9 12,000-cb. ft. venti!a- 
1 Meat chopper 1 1 tion fans .. .. 75 25 
A Potato peeler wa. d 1 2 15,000-cb. ft. vent:la- 
1 Ice-cream freezer.. 1 1 tion fans . 10 20 


1 Egg beater .. .. 2 2 


As shown in the cable scheme for power distribution (fig. 3), 
the feeders from the main distribution switchboards in some 
cases lead direct to motor starting panels, in others they 
branch into mains, and in others lead to special distribution 
panels. The latter is eo in the case of the 4 in. and 6 in. 
ammunition hoists, the searchlights and the 12 in. turrets. 
The turret distribution panel is located on the revolving part 
of the turret and is encased in a water-tight steel box. 

As shown in the illustration (fig. 10), a variety of motor 
types are used, viz.: Open, semi-enclosed, fully-enclosed, and 
erclosed ventilated. Small motors, up to 10 H.P., are regu- 
lated by simple starting and field control panels; above 10 H. p. 
drum controllers are employed. On very large equipments 
for special services requiring from 50 to 150 H.P., contactor 
control with dynamic braking is provided. ; 

The electrical steering gear equipment is designed as an 
auxiliary to the steam steering engine, operates through the 
same telemotor gear on a follow-up system, and furni 
only sufficient power to carry the rudder from hard-over to 
hard-over in 40 seconds, which ie half the time requirement 
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of the steam gear. The motor is of the commutating-pole 
open type, compound-wound, rated at 150 H.., 400 to 600 
R.P.M., 220 volts. The controlling appliances comprise a 
master controller and limit switch mounted in one case, a 
contactor panel, and the necessary field and armature rheo- 
stata operated by the same. In the master controller are two 
cylinders provided with rings; these make electrical contact 
with plungers; one of these cylinders is for the controller, the 
other for the limit switch. Both cylinders turn freely on their 


Fig. 8.—ELECTRIOALLY CONTROLLED SEARCHLIGHT. 


supporting shafts. The controller cylinder operates through a 
connecting rod from the operating shaft of the steering gear. 
The limit switch cylinder operates through a sprocket thain 
from the main steering gear shaft. The differential gear, or 
follow-up device, is located between the two cylinders, 
and is designed to turn the controller cylinder off by motion 
of the main shaft of the steering gear which turns the limit 
switch. The latter strengthens the field of the motor when 
the rudder is displaced more than 10 deg. from the midship 
position. The mechanical connections are such that the motor 
will stop when the rudder has reached the angle for which 
the steering wheel has been turned. The motor field cannot 
be weakened until all of the accelerating contactors have 


Boat boom motor. 


Bil_e-pump motor. 


closed, after which the controller will maintain full field until 
is has been turned through an angle corresponding to 3 deg. 
movement of the rudder from starting position, and inter- 
mediate field from 3 deg. to 5 deg., after which the motor will 
run at weak field until the rudder has reached 10 deg. from 
the midship position. Mounted upon the contactor panel are 
1) armature contactors, two field contactors, one disk brake 
contactor, two counter E. M. F. contactors, an overload relay, a 
double-pole, fused, control ewitch, and a eingle-pole testing 
switch. The overload relay controls four of the five accelerat- 


that the motor is protected 


Fo: 0e2-draught an motor. 


Hall ventilation fan motor. 


ing circuits; when it operates, resistance is introduced into 
the armature circuit, and the field rheostat short-circuited so 
r ainst continued overload with- 
out being actually stopped. In this manner accidental lose 
of control of the rudder cannot occur. The limit switch is 
arranged to stop the motor at the 35-deg. position of the 
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Fic. 9.— SEALCHLIGET DISTRIBUTION SWITCHBOARD, 


rudder. Dynamic braking is provided in connection with the 
electro-mechanical disk brake in order to provide prompt: 
stopping. The rudder can be turned at slow speed rong : 
out its travel, provided the steering wheel is turned slowly, 
thereby permitting the motor to turn the controller cylinder 
backward as fast as it is turned forward by the steering wheel. 
This may be accomplished while the controller cylinder moves 
back and forth between limits corresponding to 2.25 degrees 
motion of the rudder, as the motor will start with a motion 
of cylinder equivalent to 0.75 deg. movement of the rudder 
and the field will be weakened with 3deg. similar motion. 
The turret turning and gon elevating gear are operated by 
constant-speed motors, and s variations are accomplished 
by mechanical means. Ventilation blowers in the turrets are 
similar to the regular hull ventilation fans, except for increased 
pressure. The independent hoists complete the electric power 
equipment of the turrets. The main ammunition hoists are 
operated by hydraulic power and the electric hoists are pro- 


Coaling winch motor. 


Anohor windlass motor. 
Fia. 10.—Typrs oF MOTOR EMPLOYED ON THE BATTLESHIP Moreno, 


vided as an auxiliary. Two upper hoists are fitted in each 
of the six turrets. ese are operated by 7.5-H.P. motors. One 
lower hoist is fitted in each turret, of which one is operated 
by a 7.5-H.P. motor and the other by 12-H.P. motors. As 
these equipments are generally similar in their operation only 
the 12-H. p. lower hoist will be described. 

The apparatus consists of a contactor panel upon which are 
mounted the accelerating contactors, overload relay, current- 
limit relay, and voltage relay; the master controller located 
at the bottom of the hoist; the emergency controller located 
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at the top of the hoist; the limit switch and rheostats. By 
means of automatic interlocks on the contactors the connec- 
tions are regulated between the master controller, limit switch 
and emergency or upper controller; so that upon turning the 
master controller to the on ition the disk brake releases 
and the motor starts. When the hoist, therefore, reaches its 
limit in either direction dynamic braking is introduced and 
the motor stops. When the operator at the top of the hoists 
desires to stop the hoist he turns the emergency controller to 
the: off position, the contactors operate automatically and 
stop the motor. If the limit switch is now left in an inter- 
mediate position the motor will automatically start when the 
emergency controller is turned to the on position. If the 
limit switch has been turned to the off position by the 
hoist then the motor will not start until the master, or lower, 
controller is turned to the first controller notch. In case of 
overload, the overload relay through the interlocks will open 
the contactors automatically and stop the motor. The hoist 
cannot be started again until the operator returns the master 
controller to tbe off position, which permits the plunger 
of the overload relay to drop. It is necessary to unlock the 
reversing cylinder of the master controller mechanically in 
order to use the hoist for lowering. The connections for this 
operation are so arranged that the accelerating contactors and 
current-limit relays are inoperative, and suitable resistance 
is introduced in parallel with the armature and a large current 
capacity resistance connected in series with the armature and 
starting resistance, by reason of which the hoist will lower 
slowly. Other functions lowering are similar to those of 
hoisting. 

The electrical anchor windlass acts only as an auxiliary to 
the steam windlass, and is designed to function at half the 
normal load of the steam gear. The outfit comprises a 100-H.P., 
475-B. P. M., compound-wound, commutating-field motor of the 
open type, and is equipped with a disk brake; two water- 
tight, drum-type, reversing master controllers, one mounted 
in the windlass room and one mounted on the weather deck; 
a contactor panel containing the accelerating contactors, a 
step-back relay, overload relay, a double-pole, singlethrow 
disconnecting switch with field discharge clips, a small single- 
throw testing switch’, and a low-voltage relay. The control 
is semi-automatic, i.e., the first three speeds are controlled by 
the master controller, but beyond that the current-limit relays 
on the contactors will prevent them from closing until the 
current in each preceding one has been redu to a pre- 
determined amount, regardless of the position of the con- 
troller cylinder. The set-back relay will open the contactors 
in case the load should be increased beyond that for which 
the set-back relay has been set, and it will introduce all of 
the starting rheostat except two sections, thereby reducing 
the current to about 25 per cent. overload on the motor. The 
overload relay will be set considerably higher than the set- 
back relay, thus protecting the motor in case of excessive 
overloads. The overload relay is reset by bringing the con- 
troller to the off position. The armature and commutating 
field coils are permanently connected and, consequently, are 
reversed together. The low-voltage relay prevents the equip- 
ment from starting automatically after failure of current, 
requiring the controller to be brought back to the off posi- 
tion, whereupon the circuit will be re-established. 

The Rontgen ray outfit is arranged for supply from a 220- 
volt D.C. circuit, and is located in the operating room adjacent 
to the sick bay. 

A portable moving picture machine is an unusual feature; 
the apparatus is supplied by a 220-volt circuit, and the films 
are rotated by an adjustable speed 220-volt p.c. motor. 


(To be. concluded.) 


NEW PATENTS APPLIED FOR, 1915. 
l (NOT YET PUBLISHED). 
Compiled expressly for this journal by Messrs. W. P. Tuoursom & Co., 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


12. 100. Method for localization of faults on clectric cable networks.” 
F E. Fraweton. August 23rd. 


12,119. “ Sparking plugs for internal- combustion engines.“ 
August 23rd. 
12.120. Connectors for electrical conductors.” A. Watkins, August 23rd. 


12.133. Electrical instruments.“ S. F. Pal urn & Ferranti, LTD. August 
23rd (Complete.) 

12.143. Electrical switchgear,” 
plete.) 

12.150. Connector for the adjacent portions of two or more wires, cables, 
or the like.“ A. H. Farco. August 23rd. (Complete.) 

12.151. Connector or coupling for the adjacent end portions of two or 
more wires, cubles, or other members.“ A. II. Fakco. August 23rd. (Com- 
plete.) 


12.181. Vapour electric devices.“ Britisn THuomson-Hovston Co., Lro. 
(General Electric Co., U. S. A.) August 24th. 

12.193. “ Insulators for electrical resistances and conductors.” A. E. Woop 
HOUSE. August 24th. 


12.201. “ Electric alarm or calling devices used in telegraph receiving 
apparatus, and more particularly in wireless receiving apparatus.” A. H 


A. WATKINS. 


E. A. Granam. August 23rd. (Com 


Morset & INDO-EUROPEAN TeLeckaen Co., ILD. August Ath. 
1 “Electric switthes. B. I.. Hetemson & A. Hercmson. August 
5th. 


12,240. ‘‘ Sparking plugs and the manufacture of same.“ T. CROSBEE AND 
Sons, Lro., & W. J. Spicer. August 25th. À 

12,246. Systems of electrical distribution.“ British THOomSonN-HousTON 
Co., Lro. (General Electric Co., U.S.). August th. (Addition to 4,133/14.) 

1 “ Electrolytic processes and apparatus. F. W. GAUNTLETT. August 

th. 


12.253. Secondary galvanic batteries.“ O. OtpHam. August 25th. 

12,258. Thermic telephones and like instruments.“ R. ArrNoUT, Barox 
VAN LYNDEN, & NAAMLOOZE VENNOOTSCHAP DE NEDERLANDSCHE THERMO-TELE- 
PHOON MASTSCHAPPIJ. August 25th. 

12,267. Controller and circuit making and breaki 
closed field.“ L. RENAULT. August 25th. (Addition to 24, 
date, August 26th, 1914, France.) (Complete.) 

12,276. Attachment of insulator- carrying arms to telegraph and like 
poles.” Butters, Lto., & H. C. R. DicNALLI. August 26th. 

12.282. Appliance for cataphoresis and anaphoresis by fixed electrode. 
J. T. Jameson. August 26th. 

12.299. Electric cable couplers.“ British THomson-Hovuston Co., LD. 
(General Electric Co., U.S.) August 36th. 

12.301. Electro-magnetic clutches.“ G. Gaet. August 26th. 
tion date, August 27th, 1914, France.) (Complete.) 

12,309. Electric switch apparatus.” F. A. Rose. August 26th. 

12,314. “ Electrical instruments.” S. F. Patmgr, J. Denuam & FERRANTI, 
Iro August 26th. 

12,318. Electric heating and cooking apparatus. C. G. Nomess & W. W. 
Nogss. August 26th. 

12.340. Electrical control systems.“ British WESTINGHOUSE ELECTRIC AND 
MANUFACTURING Co., LTD. August 27th. (Convention date, September 25th, 
1914, U.S.) (Complete.) 

12,343. ‘‘ Apparatus and method for electric telegraphy.” 
August 27th. 

12,351. Automatic electrical signalling on railways.“ 
August 27th. 

12,361. Systems of electric ship propulsion.“ Britu THoms80n-Houston 
Co., Lrp. (General Electric Co., 6.9) August 27th. 

1 “ Electrically operated mercury switches.“ G. WILKINSON. August 

th. 


device having a 
/14. Convention 


(Conven- 


A. A. Govan. 
W. A. MINCHIX. 


12,402. Electric motor controllers.” ELxC TRI & ORDNANCE ACCESSORIES 
Co.. Lto., & N. G. LAN CRI. August 28th. 


12,406. Telephone systems.“ E. V. Darzxvircn. 


August Bth. 
plete.) 


(Coen · 


PUBLISHED SPEOIFIOATIONS. 


1914. 


4,526. TELEPHONES PARTICULARLY FOR USE IN COLLIERIES AND THE LIKE. A. 
Doctson, February 21st. (August 21st, 1914.) 

11,629. ELECTRICALLY-CONTROLLED POINT-OPERATING MECHANISM FOR RAILWAYS 
AND THE LIKE. R. V. Collins. May lith. (Convention date not granted.) 

11,630. ELECTRIC RAILWAY AND LIKE sySTEMS. R. V. Collins. May lith. 
(Convention date not granted.) 

13,699. APPARATUS FOR ELECTRO-PLATING WIRE AND THE LIKE. 
(Fabrik Elektrischer Zünder.) June Sti. 

16,316. TELEPHONE INSTALLATIONS IN WHICH THE SUBSCRIBERS’ LINES ARE 
GKCUPED ACCORDING TO THE FREQUENCY OF THE CALLS. Siemens & Halske Akt. 
Ges. July 8th. (September 25th, 1913. Addition to 28,751/12.) 

16,661. MEANS FOR PULLING OFF ELECTRICAL OVERHEAD CONDUCTORS OR Con- 
Tact Wires. Siemens Schuckertwerke Ges. July 13th. (July 12th, 1913. 
Addition to 30, 045/13.) 

16,860. PROTECTIVE ARKANGEMENTS FOR ELECTRIC INSTALLATIONS. 
Schuckertwerke Ges. July 15th. (July 15th, 1913.) 

17.379. AUTOMATIC Protective Devices or Cut-ovts For Evsectrric Circuits. 
Siemens Schuckertwerke Ges. July 22nd. (July 23rd, 1913.) 

17,548. ARRANGEMENTS FOR REGULATING THE WORKING OF ELECTRIC HAULING 
ok Winpinc Macuinery. Siemens Schuckertwerke Ges. July 24th. (July 
26th, 1913.) 

17,602. CONTROLLING DEVICES ESPECIALLY APPLICABLE FOR USE WITH ELEC- 
TRICALLY-OPERATED PRINTING AND STAMPING Machix ks. M. Rockstroh. July 
24th (Addition to 4,678/10.) 

17,755. WRITING or Copyinc TELEGRAPHS 
(July 28th, 1913.) 

17,763. ELrcTROLYTIC PrRopucTiION oF ALKALI METAL. T. F. 
(Badische Anilin and Soda Fabrik). July 27th. 

18,261. Morok- STAR TIN RMEOSTAr. G. M. Johns. August 7th. 

18.442. ELECTRO-MAGNETIC UNLOCKING AND UNSCREWING APPARATUS FOR 
MINERS’ Lawes. O. Oldham. August 8th, (Addition to 2,249/14.) 

18,504. ELECTRIC Jonitinc APPARATUS FOR Gas Burners. C. C. Carpenter. 
August 10th. 

18.509. ELECTRIC SWITCHES. 

19.506. F TCR CONDENSERS 
application, 3. 660/15.) 

19,729. Exrctric INCANDESCENT Lamps. Deutsche Gasgluhlicht Akt. Ges. 
(Averges). September 12th. (September 13th, 1913.) 

20,374. ELECTRIC DiscHaRGING TUBES. B. Donath. 
(October 10th, 1913.) 

20,556. Switcn Por TESTING TreLvecrapH Lines. E. D. Gledall. October 5th. 

21,650. COMPOSITE CONDUCTOR CABLES AND METHOD OF MAKING SAME. E. C. 
R. Marks (Aluminium Co. of America). October 28th. 

22.113. OVERHEAD CONDUCTOR ARRANGEMENTS FOR USE AT CROSS-OVERS OR 
Switches on ELECTRIC RAILWAYS OR THE LIKE. C. B. Burdon (Siemens Schuc- 
kertwerke Ges.). November 6th. 

23.170. Exectric Sounp rox DETECTING PRESENCE OF Megratuic BODIES IN 
Livinc AxnmaL Tissues. D. Findlay. November 27th. 

23,272. Exectaic Switcnges. J. H. Tucker & J. A. Crabtree. November 
30th. 


23,486. Enecrric Insutators. C. B. Burdon (Siemens Schuckertwerke Ges.). 
December 3rd. ` 


V. F. Feeny. 


Siemens 


Telepantograph Ges. July 27th. 


Johnson 


B. P. Swyers. August 10th. . 
W. H. Wilson. September 7th. (Cognate 


September 930th. 


19158. 

611. ELECTRICAL TELEGRAPH OR TELEPHONE VIBRATORS OR Buzzers. A. H. 
Nicholson. January 14th. 

2.370. Fuste Exvectric Cut-ovts. J. Kluijtmans. February 15th. 

2.482. Sysrxus oF Exvecteic DISTRIBUTION AND Controt. R. E. Hellmund. 
February 16th, (February 19th, 1914.) 

3.007. PrRoTRUDABLE RECEIVER FOR SUBAQUFOUS SIGNALLING. 
February 24th. (February 25th, 1914. Addition to 16,298/13.) 

3,985. SyYNCHRONISING SYSfEM, PARTICULARLY APPLICABLE TO MUL#IPLEX TELE- 
crarny. P. M. Rainey. March 13th. (March 26th, 1914.) 

7.904. Exrctraicar Cookino Apparatus. Deutsche Gasgluhlicht Akt. Ges. 
(Auerges). May 28th. (December 12th, 1914.) 

8.672. ALTERNATING-CURRFST Motors oF THE Couuuraron Tyre. British 


Westinghouse Electric & Manufacturing Co. (Westinghouse Electric & Manu- 
facturing Co.). June Ith, 
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of high-efficiency lamps. 


THE WAR AND RUSSIAN ELECTRICITY 
SUPPLY. 


THE taxation of electricity is by no means a new project 
in Russia; indeed, it was first proposed at a time when the 
total consumption of electrical energy was so small that 
the tax simply languished for lack of victims. Consider- 
ably later, after the war with Japan, the proposal was 
revived, for by that time the Russian electrical industry 
had become too extensive to escape this unwelcome 
attention. Statistics showed the total output of Russian 
central stations to be 500,000,000 KW.-hours in 1905 and, 
though this estimate was probably much exaggerated, it 
encouraged the Minister of Finance to introduce in 1906-7 
proposals for the taxation of electrical energy. These 
proposals were held to be equitable, seeing that users of 
petroleum (very extensively used for lighting purposes 
in Russia) had to pay a tax of about 54d. per gallon. 
Withont going into the ethics of taxing any artificial 
lighting medium, whatever its nature, or the detrimental 
effect of such a tax on public and private electric lighting, 
it is obviously a very serious matter to tax electricity for 
motive power, and, largely due to the energy with which 
the Société Imperiale Technique demonstrated the disastrous 
influence of such a tax on Russian industry, the Govern- 
ment relinquished its proposals to tax power current but 
retained for a time a tax of Id. a unit on lighting current. 
Subsequently this tax algo was abandoned, but now, 
under the stress of circumstances, which compel advantage 
to be taken of every resource of the country, taxation of 
electrical energy seems inevitable. 

So long ago as last February, the Electrotechnical Com- 
mittee of the Société Impériale Technique conferred with 
representatives of the electrical and other industries of 
Russia, concerning the problems raised in the electrical 
field by the war, and particularly concerning this question 
of taxation, Investigation was made of the quantity of 


electrical energy prodaced. According to Le Génie Civil, it 
was found that the annual receipts of 102 stations consulted 
amounted to £2,500,000. The four large stations of Baku, 
Lodz, Moscow and ‘Petrograd contributed £1,400,000 to 
this total, and their output alone amounted, in 1913, to more 
than four times the 1905 total for all Russia. This is 
shown by the subjoined figures in which line (A) refers to all 
Russian stations in 1905, and line (B) refers to the outpnt 


of Baku, Lodz, Moscow and Petrograd stations in 1913. 


Kilowatt-Hours for :— 
Lighting. 
| Private. Public, Power, Tramways. Total. 
(A)... 40,023,700 9,676,800 25,581,000 19.726.500 95,007,000 


(B)... 75,151,000 6,906,500 207,083,000 89,695,800 378,836,500 


With the exception of the largest cities, electric lighting 
is little developed in Russia, being sparingly used in large 
towns and very rarely in villages. The incidence of taxa- 
tion on electricity would, therefore, be chiefly on energy 
used for power and traction. 

Two immediate effects of a tax on current for lighting 
would be reduction in the amount of lighting, and the adoption 
Both of these developments would 
be very injurious to Russian central stations (though the 
latter would prove beneficial in the long run), and would 
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probably reduce the yield of the tax far below official expec- 
tations. The public lighting tariff in Moscow was about 
3d. a unit in 1905, but it had fallen to 14d. in 1918, with 
supplementary supply at 4d. to d. a unit. It would there- 
fore be neceasary to reduce public lighting by 50 per cent. 
or more to keep within the expenditure allocated to this 


service, supposing a tax of Id. a unit to be imposed.. 


Though precise data are not available on this point, there 
are in use in Russia many old and inefficient lamps which 
would surely be replaced at the earliest opportunity by 
tungsten and half-watt lamps under the spur of a tax on 
lighting current. Of course, it can only be a matter of a 
year or two at most before Russian central stations have to 
face this problem in any case, but no doubt a lighting tax 
would hasten the crisis and make it much more acute. By 
using the latest lamps the consumer could still effect 
economy, the tax notwithstanding, so that the immediate 
barden of taxation would virtually be thrown on the light- 
ing revenue of the central station. om 

The system of taxation applied to petroleam cannot be 
applied directly to electricity. The cases are fundamentally 
distinct. Oil can be stored, transported, and used at any 
time and place. Its producers have no concern as to when 
and where it will be used; the cost of production is inde- 
pendent of the duration of consumption, and what costs 
so much a gallon to produce may fairly be taxed by the 
_ gallon. With minor reservations, however, electrical energy 

must be produced as it is consumed, and costs depend 
essentially on the rate of consumption at a given moment 
within the restricted area supplied by the generating station. 
Much capital is locked up in equipment which is idle, but 
still a source of expense, during the greater part of each 
day, and on top of these (normal) unfavourable conditions 
there are the scarcity of liquid capital and the dearness of 
credit to make the present position of Russian central 
stations particularly unenviable. : 

Taking all these facts into consideration, the Société 
Impériale Technique has urged the Government to consider 
that the total possible revenue from taxation of lighting 
current is relatively unimportant, but that if its imposition 
be regarded essential :—(1) Its amount should in no case 
exceed 10 per cent. of the normal price of energy; (2) 
discrimination should be made between different classes of 
lighting ; (8) all possible steps should be taken to avert 
decrease in present consumption, and as little check as 
possible should be plated on development. In the last-named 
connection reduced taxation is considered essential in small 
communities where electrical energy is still little employed, 
bat where its healthy development is of national import- 


ance. 

The Société, therefore, proposes the following interesting 
scheme: In capital cities, assuming average prices of 144d., 
24d. and 5d. per unit for lighting street, works and other 
buildings 
0:125d., 025d., and O°5d. per unit respectively. In 
smaller communities, to allow for the fact that generating 
costs are inversely proportional to population, whilst the 
“‘golvency ” of consumers is directly proportional thereto, 
the tax should be adjusted in accordance with population, 
and should be :— 


8 % on the price of energy 


in towns with Over 100,000 inhabitants. 
6% ‘i Ss P Between 40 and 100,000 „ 
5 % 97 957 77 eee 99 25 77 10,000 n 
4% 17 15 8 ... Less than 25,000 i 


These proposals, which do at least make as reasonable as 
possible a scheme of taxation for which little can justly be 
claimed, seem likely to yield quite as much revenue, while 
causing far less dangerous disturbance to industry than 
the Government’s proposal to levy a 30 per cent. tax on all 
electrical consumption. Such an impost would certainly be 
disastrous, and would have far-reaching effects, not only on 
Russian electrical development itself, but also on the many 
British interests associated with the latter. 

Apart from the fact that taxation on any means of 
lighting is inherently objectionable, whilst that on energy 
for industrial purposes is obviously yet more short-sighted, 
there are plenty of minor matters for contention. Pre- 
eumably, meters will have to be installed on all consumers’ 
premises, even where private generation is practised, and it 


respectively, the tax to be 10 per cent., i. e., 


is said that the authorities have no great faith in meters, 
though their distrust is, of course, unfounded, for the } per 
cent. or so error in a good modern meter involves only about 
èd. in the £ on the energy bill, and the advantage may lie 
with, as often as inst, the State. Then, again, there 
is a strong body of feeling against taxing any current 
used to safeguard industrial security, to improve work- 
men’s dwellings, or in philanthropic institutions or hos- 
pitals—and these. very commendable reservations naturally 
down the possible revenue very considerably. It seems 
ardly possible that more than £300,000 or £400,000 
a year could be levied on the basis of a pre-war consumption, 
and under existing circumstances, and allowing for exemp- 
tions and the throttling effect of the tax itself, probably the 
returns would be much smaller. Surely any attempt to 
tax electricity is thoroughly bad business—the possible 
returns are so small and the undoubted objections so great. 
On top of the difficulties with which they are threatened 
by taxation, Russian central stations have had to contend 
with great shortage in fuel supply. For many months it 
has been impracticable to deliver English coal as usual to 
Petrograd, Moscow and other centres, and the shortage of 
railways and rolling stock, aggravated by extreme military 
congestion, has made it most difficult to distribute coal from 
native mines, particularly from the Donetz district. The 
central stations of Petrograd, which generally use Cardiff 
coal and were kept supplied for a time, contemplate a return 
to naphtha firing. The latter was first adopted in 1901-2, 
when liquid fuel cost only 36s. a ton, but it was later 
abandoned owing to abnormal rises in the petroleum market. 
Though the crisis is said to be so acute that it may be 
necessary to suspend the working of the electric tramways, 
there is good reason to suppose that these conditions are 
quite temporary. The opening of the Dardanelles, which 
we all hope to see accomplished in the near future, 
would at once ease the situation and immeasurably 
improve the industrial position of Russia. Were 
reversion to be made to oil firing in Petrograd and 
other stations, it does not seem likely that existing 
Ta difficulties would be overcome or that the use of 
liquid fuel could be continued once the present crisis had 
The more serious problem, and the one which will 
ve enduring influence on Rassian station development 
and so on the whole course of industrial expansion, is 
that of taxing electrical energy. Bearing all facts in mind, 
it is hard to believe that the game could possibly be worth 
the candle, but if the tax is to be imposed let us hope—if 
only for selfish reasons—that it will be on a conservative 
basis and be removed at the earliest opportunity. 


THE pressure which has existed in the 


ae. wire-drawing industries during the past 
Industries. 12 months has not eased perceptibly 


during the present month. The Govern- 
ment demands continue to tax heavily the resources of the 
works throughout the country, while a fairly large propor- 
tion of the private consumers’ requirements are being 
supplied by American wire-drawing manufacturers direct, 
and in some cases indirectly through British agencies. 

There is little doubt that the American wire-drawing 
firms are benefiting considerably from the stoppage of 
German supplies into this country, and the extra demands 
consequent upon the requirements for war purposes. Provided 
that no artificial restrictions are experienced in the copper 
market in the near future, a continuance of such satisfactory 
results may be reasonably looked for in America for some 
time to come. 

As a result of the more efficient system under which 
recruiting is being conducted at the present time, intending 
recruits who are skilled in any branch of munition work are 
not accepted for service at the Front so readily as in the 
past, bat are persuaded, usually without the necessity of 
authoritative pressure, to return to their duties in the 
workshop. This improvement in the recruiting system 
should soon produce a decidedly beneficial effect in the 
wire-drawing works, where so much disorganisation has been 
caused by enlistments in the Army and Navy. 
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A FAINT but welcome glimmer of hope 

manners has set in in the rubber market, where 
indications of a reviving demand have stayed the drooping 
tendency of prices. The market has been quite firm on the 
whole, and the variations in value have been of little 
moment. Dealings in both spot aud forward positions have 
shown more animation and the demand for America has 
been a prominent feature. The August statistics show an 
increase in the warehouse stocks of plantation rubber of 
over 1,200 tons, totalling 6,985 tons, as compared with 
5,744 tons in August of last year, while the arrivals during 
the month were 4,903 tons against deliveries of 4,614 tons. 
The rubber yield of the Amazon Basin showed a diminu- 
tion during the year ended June 30th, 1915, as compared 
with the previous year, the total entries being 35,305 tons, 
against 39,115 tons in 1913-14, a decrease of 97 per 
cent., which was almost entirely accounted for by the very 
market diminution of the output of caucho from all sources, 
the production of this grade alone falling short of that of 
the preceding crop to the extent of 3,821 tons. The 
Amazon crop for 1915-16 is estimated at fully 37,000 
tons, or about 5 per cent. in excess of that of the crop year 
just ended, this figure allowing for an increase of, approxi- 
mately, 10 per cent. of up-river and 5 per cent. of islands, 
and a further increase of 15 per cent. in caucho. An 
important element in the production of rubber in the 
present crop year is a considerable increase of skilled labour 
available in the Amazon Basin and the development of the 
cultivation of food-stuffs in the rubber district, and the 
more economical methods of business in the local markets 
all justify hopes of a considerable improvemeut in the 
exports of plantation rubber. The exports of rubber from 
the Federated Malay States during August amounted to 
3,796 tons, a8 compared with 3,687 tons in July last, and 
1,850 tons in the corresponding month of last year. The 
following table shows the export month by month for three 
years :— 


1913. 1914. 1915. 
Tons. Tons. Tons. 
January .. 2,131 2,542 3,473 
February eo 1.757 2,364 3,411 
March oot ese 1,737 2,418 3,418 i 
April „ 1,626 2,151 2,777 
May . 1,225 2,069 2,708 
June . 2,005 2,306 3,403 
July .. 1.781 2,971 8,687 
August - 2,363 1,850 3,796 
Total ... * 14,625 18,671 26,673 


Two papers dealing with co-operation 
Co-operation between central stations, contractors, and 


eas dealers in electrical supplies have been 
Contractors, read recently before the California 


Association of Electrical Contractors and 
Dealers, respeetively by Mr. S. V. Walton, manager of the 
commercial department of the Pacific Gas and Electric Co., 


and Mr. W. L. Goodwin, vice-president and general sales 


manager for the Pacific States Electric Co. 
Mr. Walton prefaces his remarks with the truism that 
“ Co-operation in order to amount to anything must directly 


benefit the co-operators, and before one would-be co-operator - 


can benefit another he must know him and know something 
about his problems.“ 

Some of the attempts which have been made in the past 
to arrive at some working co-operative system have failed, 


possibly because of a lack of confidence between the parties, 


and Mr. Walton points out that it is essential to success 
that there shall be a fairly good understanding of each 
other’s problems, a feeling of confidence on the part of each 
that the other intends to play the game fairly with all the 
cards on the table, and that there should be mutual desire 
to work harmoniously together, each respecting the interests 
of the other. Only in this way can the interests of both 
parties be best served, and the industry as a whole bene- 
fited.”” He observes that from the by-laws of the California 
Association it is evident that the Association believes in 
such a policy. One of the by-laws reads as follows :— 


: It is fully recognised that the economic and proper channel of 
distribution of electrical supplies is through the electrical supply 


jobber to the dealer and contractor, who in turn serves the con- 
sumer. The dealer and contractor is the natural channel for 
distributing various electrical devices to the consuming public. 

The recognition of the principle embodied in these 
by-laws is a cause for which the British Electrical Con- 
tractors’ Association has struggled for many years, and it 
has succeeded to some extent in securing the co-operation 
of electrical manufacturers. 

The contractors have not, however, been quite so fortu- 
nate in dealing with the supply authorities, and, to judge 
from the papers read before the California Association, the 
American contractors have been equally unsuccessfal, as will 
be seen from the following quotations from Mr. Good win's 
paper :— 

We have had very little encouragement from the central stations 

generally, and, to my mind, the central station is the one branch of 
the industry which controls the entire situation. In many 
sections of the oountry the central station management assume 
the attitude that they alone are concerned in the success of the 
industry. . . and, as the result, a most demoralised position 
presents itself in such localities. . . . The policy on the part 
of the central station has been such as would offer no encourage- 
ment to either contractor or dealer. The insane desire to inorease 
their load has been at the cost of almost every other branch of the 
industry. Unless the central station ement recognises that 
the business of the contractor and dealer is just as legitimate as 
his own, and that they should both work together for each other's 
interest, antagonism on the part of each is bound to result. 
We think that the above quotations, which represent the 
attitude of many of the American supply authorities, very 
nearly represent the attitude of a section of the supply 
industry in this country also. 

There is, however, another side to the question, namely, 
that central station managers are not going to sit quietly 
in their offices waiting for the load to build up, if the con- 
tractors are not playing their part in getting all the custom 
that it is possible to obtain. It should be quite possible 
for the two sections of the indastry to co-operate to their 
mutual benefit, but this cannot be done without first 
establishing mutual confidence. 


THe Departmental Committee ap- 
pointed by the Home Office to investi- 
gate this question has been a long time 


Lighting of 
Factories. 


at work, having been constituted more than 24 years ago; 


but it must be admitted that the subject was one of 
extreme difficulty and complexity, and we are not dis 

to reproach the Committee on the score of undue delay. 
On the contrary, we think it has followed a wise course in 
publishing the results which have already been obtained, 
without waiting for the completion of the inquiry, which 
may not be reached for years to come, in view of the con- 
ditions that now prevail. 

There can be few questions that present a wider range 

of variable quantities to be taken into consideration than 
that with which the Committee was concerned, and the 
endeavour to arrive at definite concrete conclusions must 
at times have proved almost disheartening. Every work- 
shop presents a set of conditions nowhere else precisely 
paralleled ; natural illumination varies from morning to 
evening, and sometimes from minute to minute, over an 
extraordinarily wide range, and is subject to a variety of 
modifying circumstances, while to the vagaries of artificial 
lighting there is absolutely no limit; fortunately, the 
wonderful power of accommodation of the human eye enables 
it to adapt itself so as to neutralise these variations to a very 
great extent, and the Committee concluded that in the 
meantime it might confine its work to the definition of the 
lower limit of illamination beyond which the eye could not 
be expected to fulfil its functions satisfactorily. We are 
pleased to note that the average practice is already far in 
advance of the statutory minima suggested by the Com- 
mittee, and the latter will, therefore, affect only the bad 
cases. : 
The importance of good lighting has been abundantly 
emphasised in our pages, on the score not only of prevention 
of accident, but also of economy and efficiency, and we 
commend the report to our readers as being worthy of the 
closest study ; the appendices contain a mass of informa- 
tion, much of which is entirely new, and which ought to 
be in the hands of every engineer and contractor concerned 
with electric lighting. 


— 


366 ` THE ELECTRICAL REVIEW. [VoL 77. No. 1,973, SEPTHMBER 17, 1915, 


A SIMPLE STERILISING EQUIPMENT. 


THE sterilising power of ultra-violet rays has been lo 
established, and the only novelty in the equipment sketched 
in the accompanying figures lies in the simplicity and effeo- 
tiveness of the means by which water is made to flow in a 
very thin sheet across a zone of intense ultra-violet radiation 
immediately before it is drawn off for use. The arrange- 
ment is due to Mons. Billon-Daguerre, and was described a 
short time ago before the Académie des Sciences. The sim- 
plicity and effectiveness of the apparatus are such that it 
should be very useful for military purposes, the sterilising 
tank being mounted on a motor-car, the engine of which 
drives a dynamo feeding the lamp whilst sterilisation is in 
progress. Besides this important special application, the 
equipment is applicable to any other case where pure water 
is required. Er 
Instead of drawing water off indiscriminately from a tank 
full of more or less completely sterilised liquid, a Tee-shaped 
outlet pipe P, fig. 1, is used. This is of pure transparent 
quartz, and has a horizontal window or slot w, so that 


— 2 K—— K —2 aaewewaneawawa 


22 ws 


PLTABAI: 


Fig. 1.—DETAILS OF STERILISER, 


liquid drawn off at o has to pass in a thin sheet over the 
surface of a mercury vapour lamp L, and is thus subjected 
to maximum ultra-violet action. To deal with large 
quantities of water, say, 1,000 to 2,500 gallons per hour, 
the intake of the outlet piece is provided with a slot on 
each side, and two quartz-mercury lamps are used as shown 


Fic, 3.—METHOD oF TESTING THE APPARATUS. 


to the right of fig. 1. These lamps may consume about 
4 amperes and be used in series on a 100-110-volt circuit 
(the actual lamp P.D. being about 43 volts each). The 
gross energy consumption thus works out at about 0'2 KW.- 
hour per 1,000 gallons sterilised, and the cost of treatment 
is negligibly small. l 
Severe tests have been carried out on this apparatus, 
taking water from the Seine below Paris, passing it up 
through a sand filter in a tank B, fig. 2, and mixing it in a 
tank o, with a culture from an auxiliary tank d con- 


taining bacillus coli, cholera vibrio, tuberculosis germs and 
various ferments. This frightful mixture left the tank B 
perfectly sterilised at the rate of 2,200 gallons per hour 
with a power consumption of 440 watts. After 3,000 hours’ 
continuous operation there was no appreciable reduction 
in the germicidal efficiency of the lamps, and no calcareous 
or other deposits had formed on either the lamps or the 
outlet pipe (no doubt owing to the sconring effect of the 
rapid water flow). The economy of the process and the 
simplicity of the equipment are remarkable. 


LIGHTING IN FACTORIES AND 
WORKSHOPS. 


THE Committee appointed by the Home Office in 1913, to 
inquire into the conditions necessary for the adequate and 
suitable lighting (natural and artificial) of factories and 
workshops, reports“ that it has held 38 meetings and 
examined 50 witnesses, besides obtaining great assistance 
from Trade Associations representing both employers and 
operatives, and from H.M. Inspectors of Factories. The 
inquiry was limited in the first instance to the textile, 
engineering, and clothing trades, and several tours through 
industrial parts of the country were undertaken during the 
winter of 1913-14, 86 works being inspected. Before these 
visits took place, measurements of illumination were made 
in many of the workshops, the tests aggregating about 
4,000 in number, and relating to 163 rooms in 57 factories ; 
the data thus obtained, together with particulars as to the 
dimensions of the rooms, sizes of windows, and the number 
and nature of the light sources installed, have been pub- 
lished in full separately, f together with the notes made by 
the Committee, and a summary of the results is appended 
to the report. 

A series of experiments was also made in a room set apait 
for the purpose at the National Physical Laboratory, in 
which the nature of the lighting and the degree of illu- 
mination could be varied at will; details of these experi- 
ments are given in an appendix. 

As a preliminary step, the Committee draws attention to 
the important distinction between illumination and surface 
brighiness, pointing out that the former is measured by the 
amount of light received on the surface of an object, while 
the latter is measured by the amount of light returned from 
the surface, and is always less than the former (unless the 
body is itself luminous). The difference may be very great, 
as in the case of a black floor or foundry sand, which returns 
very little of the incident light. The Committee considers 
that the only rational criterion of the adequacy of lighting 
is the actual illumination at the place where work is being 
carried out, or the floors of passages, &c., and states that 
the practice of taking as a criterion the candle-power per 
square foot of floor area is not correct ; nevertheless, as will 
be sean later, this is the method which it adopts in its 
present recommendations. 

The Committee summarises the factors in good lighting 
as follows :— l 

(a) Adequacy. 

(b) A reasonable degree of constancy and uniformity of 
illumination over the necessary area of work. 

(c) The placing or shading of sources so that the light 
from them does not fall directly on the eye of an operative 
when engaged in his work, or when looking horizontally 
across the workroom. 

(d) The placing of lights so as to avoid the casting of 
extraneous shadows on the work. 

While all these factors are of great importance, and should 
receive special attention in the design of lighting installa- 
tions, the Committee confines its attention in the present 
report almost entirely to the adequacy of the illumination. 

There are at present no general provisions in the Factory 
Acts of the United Kingdom with regard to lighting, 


* First Report of the Departmental Committee on Lighting ip 
Factories and Workshops, Vol. I, (cd. 8,000) of Session 1915. 

+ Results of Observations of Illumination in Factories (Stationery 
Office Pablication). 
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although heating and ventilation have been dealt with; on 
the other hand, the codes of all the chief Euro countries, 
the United States, and India contain such regulations, 
which are summarised in an appendix to the report. 

The present lighting of factories is next discussed under 
the heads of natural and artificial lighting. In the case of 
the former, roof lighting is obviously the best, and it is 
stated that the illumination thus obtained with a good 
system is very uniform, and may be from 2 to 10 per cent. 
of the outdoor illumination. In many cases, however, 
lateral illumination only can be provided, and in the case of 
wide rooms may be inadequate in places, while it is far 
from uniform. Unsatisfactory illumination is also met with 
in the case of old and unsuitable buildings which have been 
converted into workshops, and where the light is obstructed 
by external or internal means; whitewashing the walls of 
adjoining buildings or the adoption of special reflectors, &c., 
to some extent rectifies the trouble, and in some cases much 
can be done to improve the lighting by taking care that 
articles are not stored near the windows. Dirty windows, 
walls, and ceilings are frequently met with, and these causes 
of inadequacy of illumination can generally be remedied at a 
minimum of expense. 

Where daylight is insufficient, it may be supplemented 
by artificial light, but there is a consensus of opinion 
amongst the witnesses, with which the Committee concurs, 


that conditions entailing the continuous use of artificial 


light are unnatural and entail greater strain on the workers. 
There are many devices by which additional daylight can be 
secured, and in overshadowed rooms the fullest use ought to 
be made of these. There are no easy means of solving the 
question what is the minimum amount of daylight in 
which operatives should be allowed to work continuously ; 
the ordinary conventions, in terms of the ratio of window 
area to floor space, fail to take all the conditions into 
account, and a standard in terms of foot-candles would be 
unsuitable. 

With regard to artificial lighting, the chief causes of 
unsatisfactory illumination inclade the provision of too few 
or too weak light sources, the use of antiquated systems of 
lighting (which are also extremely uneconomical), inadequate 
supply of gas or electricity at times of maximum consump- 
tion, neglect of upkeep, obstruction (as, for instance, where 
the sources are situated over travelling cranes, which, how- 
ever, in some cases lamps travelling with them), and 
shadows cast by tlie source being improperly situated. 

The effects of unsatisfactory illumination in causing 
accidents, and injary to eyesight and health, have been 
investigated, and it has been found that the per- 
centage of accidents due to persons falling is higher 
in winter than in summer; in addition, the propor- 
tion of accidents is far higher with artificial than with 
natural lighting. Little evidence of injury to eyesight or 
health has been obtained. The lack of good lighting, how- 
ever, is responsible for the accumulation of dirt and the 
encouragement of idling, and the effect of improved light- 
ing on the quantity and quality of the work, as well as the 
earning power of the workers, has been shown to be very 
marked. 

Reviewing the evidence, the Committee finds that there 
is a general, agreement as to the.economic and hygienic 
advantages of adequate and suitable illumination, and points 
to the great improvement in industrial lighting which has 
taken place in recent years in support of this opinion; in 
the designing of modern factories good lighting is now re- 

ed as one of the most important factors contributing 
to industrial efficiency. 

The visits paid to factories have enabled the Committee 
to realise the contrast between the depressing effect of dark 


surroundings and the cheerfulness of a brightly illuminated 


workroom, and the vast difference in the working lives of 
the operatives that must result from continual employment 
under the respective conditions. The necessity of prescrib- 
ing adequate lighting in factories and workshops has long 
been recognised abroad, and the Committee feels that while 
it is difficult to define standards, it is justified in recom- 
mending that a requirement in general terms be applied to 
all factories and workshops. Standards can be laid down 
only when the special conditions of each industry have 
been inquired into, and therefore if standards are to be 


established, the Secretary of State should have power to 
prescribe them by order. 

The Committee therefore recommends that :— 

1. There should be a statutory provision :— 

(a) Requiring adequate and suitable lighting in general 
terms in every part of a factory or workshop, and 

(b) Giving power to the Secretary of State to make 
orders defining adequate and suitable illumination for 
factories and workshops or for any parts thereof or for any 
processes carried on therein. ` 

Itis n to indicate more precisely what is conveyed 
by the term “adequate lighting.” Broadly, the illumina- 
a may be said to be adequate and suitable provided 
that :— 

(i) It is sufficient for the proper carrying out of the work 
both as regards quality and output, and 

(ii) There are no lighting conditions prejudicial to the 
health, comfort and safety of workers. 

In order to satisfy these requirements, the illumination 
should comply with the requirements tabulated on the 
previous page. Special emphasis is placed upon the avoid- 
ance of glare, of excessive contrast, and flickering lights. 

The next question is the desirability of specifying the 
amount of illumination implied in the terms adequate and 
suitable.” Owing to the great progress that has recently 
been made in the appliances for measuring illumination, it 
is now practicable to specify numerical values in a manner 
that would hardly have been possible some years ago. 

It is therefore proposed to specify the minimum intensity 
of illumination desirable, from the standpoint of general 
convenience and safety, in parts of the workshops where 
work is normally carried on, and in yards, passages and 
open spaces along which people are ordinarily liable to pass. 
Though the intensity of the light at the working plane 
is the most important factor of adequacy and suitability, it 
is by no means the only one to be considered; each trade, 
or even each process, must be considered on its merits, and 
this has not yet been done. The Committee therefore deals 
only with the more general illumination of the factory 
or workshops as a whole, under three heads :— 

(a) The illumination of workrooms or parts of work- 
rooms where work. is in progress, that is, of the working 
area of the factory. 

(b) The illumination of passages, stairways, &c., and 
places in factory premises over which persons are liable to 
pass, but which are not parts of working areas; and 

(c) The illumination of open yards and approaches. 

The following four recommendations are made under 
these heads: — 

2. Over the “ working areas of workrooms the illumi- 
nation measured on a horizontal plane at floor level shall 
not be less than 0°25 foot-candle, without prejudice to the 
illumination required for the work itself. 

3. In all parts of foundries in which work is carried on 
or over which any person is ordinarily liable to pass, the 
illumination measured on a horizontal plane at floor level 
shall not be less than 0°4 foot-candle. 

4. In all parts af factories and workshops (not included 
under recommendation 2) over which persons employed 
are liable to pass the illumination measured on a horizontal 
plane at floor level shall not be less than 0'1 foot-candle. 

5. In all open places in which persons are employed 
during the period between one hour after sunset and one 
hour before sunrise, and in any dangerous parts of the 
regular road or way over a yard or other space forming the 
approach to any place of work, the illumination on a 
horizontal plane at ground level shall not be less than 0°05 
foot-candle. | 

These values are suggested without prejudice to the 
special illumination required for the carrying out of the 
work, which naturally varies greatly according to the nature 
of the operations. 

In order to meet exceptional circumstances in which the 
standards proposed in Recommendations 2-5 might cause 
hardship, in Recommendation (6), provision is made for 
exemption of individual cases, and of factories to which the 
above requirements could not be applied, and the case of 
shipbuilding yards is to receive separate consideration. 
Finally, in Recommendation (7), suggestions are made for 


the periodical cleaning of windows. In conclusion, the Com- 
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mittee points out that the minimum values prescribed are 
considerably lower than those proposed by many witnesses 
and are also lower than those found to exist in the majority 
of factories visited. In many cases manufacturers would 
naturally prefer to provide a substantially higher value than 
that indicated. The intention has been to propose values 
which can be adopted as a practical legal minimum without 
causing hardship, and would serve the purpose of raising 
the level of illumination in those factories which are behind 


modern practice, in regard to methods of illumination. In | 


view of the diversity which always exists whatever the 
system of lighting, any minimum value will usually 
connote a ve much higher maximum and 
average, and with a given minimum the efficiency 
of the illumination depends to a large extent on this 
diversity. In the great majority of factories the standards 
of general lighting suggested would be inadequate for the 
actual machines and work-benches, and local lighting in 
addition is generally essential. 

The Committee did not feel justified in drawing any dis- 
tinction between direct, indirect and semi-indirect lighting, 
nor between systems which differ in the colour composition 
of the light. Similarly the standards are intended to apply 
equally to natural and artificial lighting; that is to say, 
when the natural illumination falls below the prescribed 
limits, it must be supplemented or replaced by artificial 
illumination. 

The data given in the appendices will be of service to 
those engaged in designing new factories and in examining 
the adequacy of lighting in existing buildings. At present 
there are few collated data of this character available, and 
the desire not to withhold them longer from publication isa 
further reason for the submission of a preliminary report at 
this stage. 

Adequate artificial lighting is an important matter in the 
utilisation of factories for night work, and a close connec- 
tion appears to exist between the lighting conditions and 
the quality and output of work. The information contained 
in the report should, therefore, be of special interest at the 
present moment, when many factories are working overtime, 
and preparations are being made for the period cf the year 
when artificial lighting is mainly required. | 

The appendices, which constitute the bulk of the 
volume, contain a great store of information, most of which 
is of a character hitherto unobtainable. Amongst the 
“ processes requiring exceptionally good light” on account 
of fineness of the work, are included letterpress printing, 
machine and fitting-shop processes, and the manufacture of 
scientific apparatus and glow lamps ; and for the avoidance 
of accidents, power-press processes and iron foundries. 
Processes involving exceptional exposure to glare include 
electric welding (causing ‘welders’ rash,” an affection 
similar to “snow blindness ’’), electric glow lamp sealing 
and testing, carbide of calcium furnaces, the generation of 
electricity and testing of electrical apparatus, and various 
processes in which the position of the light source is un- 
favourable. Workshops in which the lighting is often in- 
adequate include smiths’ shops in engineering works, foun- 
dries, metal stamping works, and sawmills. A variety of 
spectal means of lighting employed in particular processes, 
such as white reflecting surfaces, white tissue paper to 
diffuse the light, &c., is tabulated. 

The experiments made at the National Physical 
Laboratory led to some very interesting results; work- 
people—mainly seamstresses—were employed under a 
variety of conditions, and the degree and kind of illumina- 
tion which they found satisfactory were ascertained. For 
work on white stuff, 1! ft.-candles was sufficient, but for 
purple 2 ft.-candles was necessary, and when working on 
black materials not less- than 4 ft.-candles sufticed, while 
five to six was necessary for comfort. These figures 
were obtained with direct lighting; tests were also 
made with indirect lighting, and in every case it 
was found that an increase of 40 per cent. or more 
in the illumination was required to give the same 
degree of comfort in working. Further experiments on 
this point showed that the visibility of fine detail depended 
upon the variation of the surface brightness over the raised 
portions of the pattern due to changes in the angle which 
such surfaces made with the direction of the incident light, 


and upon the shadows cast on the background by the raised 
portions of the pattern. Both of these effects depend upon 
‘whether the light comes from a single direction or from a 
number of widely different directions. In the case of direct 
lighting, while the coefficient of reflection of the surfaces 
tested varied from 80 to 34 per cent., the surface brightness 
which gave a standard degree of visibility of detail remained 
almost constant between the limits 0°027 and 0°033 
ft.-candle, the average being about 0:030. When 
experiments were made on samples of calico, dyed 
from very light to very dark blue, it was found that the 
illumination had to be increased from 1°4 to 12 ft.-candles, 
while the surface brightness ranged only between 0°62 and 
0:9 ft.-candle, with an average of 0°73, in the case of one 
observer, the ~values being somewhat lower in the case of 
another. 

The Committee concluded that for equal visibility 
there must be constant surface brightness ; the visibility of 
detail depends upon the unidirectional character of the 
light ; and work such as sewing on the darkest materials 
requires not more than 5 to 6 ft.-candles (direct lighting). 

A long appendix is devoted to the summary of data 
obtained from observations of daylight and artificial illu- 
mination in factories. The floor illumination by artificial 
light was found to range about equally above and below 


04 ft.-candles in foundries, O 6 in engineering shops, 0-4 in 


weaving sheds, and 0°6 in spinning mills. The illumination 
on the work in engineering shops was very variable, but 
tended towards middle values of 1°6 ft.-candles for machine 
work, 1:85 ft.-candles for bench work, and 1'0 ft.-candle 


for heavy work. 


THE BRITISH ASSOCIATION - II. 


THE British Association meeting in Manchester, the 
opening stages of which were reported in our last 
issue, continued until Saturday last. The meeting 
was shorter than usual on account of the war, and, 
as was only to be expected at a time like this, the 
titanic conflict now waging in Europe affected the pro- 
ceedings in quite a number of ways. The attendance 
of members was down substantially, although it was 
greater than appeared likely at one time. Many per- 
sons known by name and by repute were absent, 
some being engaged on war work of various sorts 
either in this country, in Flanders, or at Gallipoli. 
References to the effect of the war on the Associa- 
tion’s activities were frequent, both in the addresses 
of the presidents of Sections and in the papers and 
discussions; there were no social functions; and, 
lastly, one noted here and there that a khaki-clad 
officer would hurry into a Section, have his say, and 
hasten away to important work vastly different to 
that in progress in the Manchester University. 

The address of Dr. H. S. HELE-Suaw, the presi- 
dent of Section G (Engineering), an abstract of 
Which is given in our columns, was delivered in 
characteristically breezy fashion, and the author 
broke away from time to time to stress important 
points. In one place, for example, he remarked 
with some force that he did not believe that things 
would go back after the war, as had been stated at 
the Trade Union Congress then sitting. Let us 
go back with what is good,” said the President. 
Why should we turn women out after the war when 
they are showing themselves splendidly capable of 
taking their part in many industries? We shall want 
all we can get.“ The applause that met the state- 
ment was indicative of the agreement of the listeners. 

In calling on Professors ASAKAWA and PETAVEL to 
give their paper on “ Investigations of the Thermal 
Efficiency of a Gas Engine,“ the President made a 
self-congratulatory reference to the fact that he had 
finished his address very punctually—on the stroke 
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of noon, when the first paper was timed to be given. 
The observation caused amusement, but no discom- 
fiture to Dr. Hele-Shaw—not even when he was in- 
formed that the clock was really forty minutes late! 
The clock, by the way; did not show its face at sub- 
sequent sessions. A kindly janitor had pasted a sheet 
of paper over it. | 

After Professors Asakawa and Petavel’s paper, a 
Report on Gaseous Explosions was read, and was 
followed by Professor Thornton’s paper on the 
Total Radiation from a Gaseous Explosion.“ 

In the afternoon the members of the Section visited 
the premises of the Manchester Steam Users’ Asso- 
ciation, where Mr. C. E. Stromeyer, chief engineer 
to the Association, showed a machine for determin- 
ing fatigue limits calorimetrically. The stresses are 
produced by revolving masses. 

In Section F (Economic Science and Statistics) the 
whole day was devoted to a discussion on means for 
the promotion of industrial harmony. There was a 
large attendance, and speakers followed each other 
with great rapidity, and with much eagerness to help 
forward the consideration of this extremely important 
subject. 

The proceedings of Section B (Chemistry) were 
chiefly interesting for the presidential address of 
Professor W. A. Bone, F.R.S., who dealt with the 
important subject of fuel economy. Dr. H. J. Sand 
gave an experimental demonstration of a new cad- 
mium vapour electric arc lamp. 

Thursday was almost entirely a ‘“‘ Manchester 
Day” in Section G, a number of important Man- 
chester municipal undertakings being described. 

Mr. S. L. Pearce, the city electrical engineer, 
spoke on the Electricity Undertaking and the pro- 
jected Barton Station. The information he gave 
was on the same lines as that given recently in a 
special article on the Barton scheme which appeared 
in the ELecrRIcAL Review. Not the least interesting 
point mentioned was that the Ship Canal Company 
had withheld their sanction to use water from the 
Canal for condensing purposes, and that the new 
station would use the sewage and sub-soil water—in 
the form of a purified effluent—which passed down 
the main outfall sewers to the Corporation’s sewage. 
works at Davyhulme, situated about 1,400 yd. from 
the Barton site. It was found that the use of this 
water would really be most helpful to the sewage 
department. : 

The work of the mechanical engineering depart- 
ment of the Municipal School of Technology was 
outlined by Professor A. B. Field; and Mr. J. B. 
Newbigging, the city gas engineer, delivered a paper 
on the. recent work of his department. 

The Section concluded the day’s sitting with a 
paper by Mr. E. C. Mills on a unit gas producer for 
steam boilers. 

Papers on smoke and its prevention—nine in num- 
ber—were given if Section B. Mr. E. D. Simon 
Outlined the lines of research in smoke abatement, 
and spoke of the work of the Manchester Air Pollu- 
tion Advisory Board, which aims at securing the 
purification of the atmosphere by research and pro- 
paganda, as opposed to the older method of prose- 
cution, and has an annual grant from the Corpora- 
tion of £450. He said the estimated damage done 
by smoke in Manchester and Salford was nearly a 
million sterling per annum. Some reduction of 
factory smoke had been effected, and domestic smoke 
provided the main field for work at present. The 
last paper of the series was entitled Electrical Pre- 
cipitation of Smoke, but the proceedings had been 
long-drawn out, and Mr. W. W. Haldane Gee, the 
author, could do no more than throw two slides on 
the screen and refer the audience to the Proceed- 
ings of the American Institute of Electrical Engi— 
neers (April, 1915) for details. (See also the ELEc- 
TRICAL REVIEW of May 14th, 1915.) 

In the course of the discussion Mr. Arnold Lupton 
mentioned that when he was living in Leeds he 


— 


estimated that the cost of the smoke nuisance to him 
in the house he was living in was equal to a rate of 
6s. in the £ on the rateable value, and he computed 
that smoke could be prevented by an expenditure 
equivalent to a rate of 1s. in the £. 

Mr. W. Reid (London) thought that some people 
connected with gas overstated the case enormously. 
There were huge areas of workmen’s dwellings, and 
it was no use going there and telling the people to 
put in gas stoves because they would lead to a great 
saving of labour. In houses of that kind there was 
practically no labour to save. He also mentioned 
that he had just had occasion to see to a new office 
in an old building in connection with a business he 
was interested in, and he made inquiries as to the 
cost of having gas put in. He found that the cost 
of putting in gas alone, before he consumed a single 
cubic foot, was one and a half times as much as the 
cost of the coal for the whole year. 

The Section passed a resolution in favour of a 
suggestion that a committee should be formed to 
consider questions relating to prevention of smoke, 
fuel economy, and so forth, with a view to the pre- 
paration of recommendations. 

Outlets for Labour after the War ” was the sub- 
ject considered by Section F (Economics), and it was 
divided into three main heads. In the first place, 
attention was devoted to a report prepared by a con- 
ference called by the Section to investigate the 
replacement of male by female labour in consequence 


-of the war. Secondly, Major Tudor Craig dealt with 


the question of employment for disbanded members 
of H.M. Forces; and, thirdly, Mr. C. Turnor dis- 
cussed land settlement for ex-service men. 


Economics and the War. 


The circumstance of war has given to the Economic 
Science Section as great an opportunity as any 
Section has had this year. The vast upheaval that 
the terrible events of the past thirteen months have 
occasioned; the wastage of life and treasure; the in- 
dustrial bearing of ‘the war both in regard to the 
production of munitions to assist the Forces and in 
regard to the conduct of industry after the war; these 
have brought before all our minds problems of the 
utmost importance. Our settlement of many of the 
difficulties that have presented themselves has of 
necessity been the action of a people living a day 
at a time.“ Everything of the kind is, more or less, 
temporary, and designed for the purposes of the 
moment. Many of the questions will have to be con- 
sidered and re-considered probably time and time 
again in the years that are coming, but it was most 
appropriate that this Section should devote itself 
almost exclusively to some of these matters this year. 
We require no extraordinary gift of imagination and 
foresight to be able safely to prophesy that the pro- 
ceedings of the Section will be equally, if not more, 
important next year, and the year after, and perhaps 
the year after that. In the past the proceedings of 
the Section have not greatly concerned us in these 
pages, but that is not so to-day when everybody in- 
terested in our national industrial hfe is confronted 
with such problems as we have indicated above. 
„Not the least dominant phase of this epoch-making 
struggle is the economic one,” said Prof. W. R. 
Scott, the president of the Section, in the opening 
sentences of an address devoted to consideration of 
“ some of the reactions of this great war upon in- 
dustry, credit and finance.“ It is recognised by him 
in the course of his remarks that “ the two most 
critical periods occasioned by war are, first, the 
change from peace organisation to war organisation, 


and secondly, the converse change after the conclu- 
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sion of hostilities on a large scale.“ Space prevents 
us at the moment from quoting fully Prof. Scott’s 
references to the manner in which specialised labour 
and capital were transferred from one process to an- 
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other, but we quote his reference in regard to what 
is to follow: — 


All this is satisfactory for the war period; it must be remem- 
bered that on the return of peace the reverse change will have 
to be made. There may be a short trade boom (arising out 
of the attempt to restore some of the material ravages of 
war), but the joint demand from it and from the trades re- 
opened is likely to be considerably less than the huge present 
expenditure on manufactures for war. Thus the unemploy- 
ment occasioned by dislocation of industry through hostilities 
is likely to be carried forward as a species of suspense account 
which must be liquidated not very long after peace. More- 
over, international credit is likely to re-act on the situation 
in a prejudicial manner. Even already the financial system 
of Germany is more strained than appears on the surface. The 
fact is advantageous to us as belligerents, but it will probably 
be prejudicial to us not long after the re-establishment of peace. 
At present much of the inconvertible paper circulating on the 
Continent does not affect us here. When the inflation has to 
be squeezed out after the war, a disturbance of credit is not 
unlikely. 

Prof. Scott concluded his very 


interesting address as 
follows: — 


A special aspect of the problems under discussion is the 


provision of capital for the re-starting of trades contracted by 
the war and for the restoration of Belgium and other regions 
desolated during the progress of hostilities. Chalmers, writing 
a hundred years ago, supposed that in cases of this kind in 
a at few years the recovery both of population and labour 
would be completed.’’ The explanation he gave was far from 
satisfactory even for the time at which it was written, and 
it is still more deficient as applied to the present circumstances, 
when in industrial countries fixed capital is much more im- 
portant than in Chalmers’s day. In the last quarter of a century 
any great catastrophe, such, for instance, as the partial des- 
truction of San Francisco by earthquake and fire, has been 
repaired with comparative ease by bringing capital from out- 
side. But the waste of war renders capital exceedingly 
scarce; in fact, a famine of capital after the war has been 
predicted. Such an anticipation is over-pessimistic, but 
apita. is likely to be obtainable for a time only with some 
difficulty. It is to be feared that after the war Europe will 
experience very considerable straits for several years to come. 
Not only must the waste of war be made good, but ite evil 
legacy in inflated funded and floating debte must be gradually 
dealt with, lessening by reason of increased taxation the 
normal margin for new savings. Increased work and greater 
economy are the only remedies, aided by improved methods 
of production. 
It is to be hoped that some of the inevitable loss will be 
repaired in time by better methods of organisation and by 
an accelerated rate of invention. The waging of a just war 
results in a quickening of the national spirit. It forces a 
nation out of the easy and well-worn paths of custom and 
convention. Thus, out of all the suffering and all the loss, 
some good will come. The large proportion of our young 
manhood, which has gone to serve the country on the seas or 
in the field, and which returns having looked death in the 
face without being afraid, will not take up life where it was 
left. The noble qualities that have been evoked by the stress 
of battle will remain and will influence civil life during the 
next generation. The outlook will be both broader and also more 
simple. Methods of social legislation and administration will 
become more direct and less timorous. The men who have 
‘dared greatly and who have endured will chafe against the 
rules that have been formed during easier times. Great wars 
tear away the veils which hide the essential needs of living, 
and reveal what is fundamental. The directness of vision that 
has faced danger is not likely to be alarmed in facing the 
difficulties of our social and industrial problems. And so we 
may expect with confidence that our legislation will be bolder 
and also more sane than it has been in the past. The sacri- 
tices of so many cannot pass, when the war is over, and leave 
no trace. The nation has been re-vitalised in the couree of 
the struggle and the influence of this movement will persist. 
In many respects the economic problems that will con- 
front us after the war will be even more serious, and certainly 
not less difficult. than those of the present time. Still, there 
can be no doubt that these will be faced with courage and 
pane ice, The period of stress through which we are passing 
as shown the unity of thought and purpose throughout the 
whole Empire. And this, in spite of many appearances to the 
contrary, will be a great asset in the future. The great 
national einergency has caused a closing of the nation’s ranks, 
and it rests with us to keep them firm and steadfast when 
peace returns. There are plain signs that it may not always 
be easy, since so many industrial and other difliculties have 
been carried forward as a suspense account which is to be 
dealt with when the war is over. National unity is enabling us 
to progress towards victory, and the same unity will be re- 
quired to enable us to reap the full fruits of that victory at 
home. It will be a mad waste not to employ the qualities 
of heart and mind which have been aroused in this great 
struggle in the service of peace and social progress. The future 
may be dificult for some years to come, but difficulties are 
the opportunities of the strong and courageous. It has fallen 
to us to live in an heroic age; and, if we remain true to our- 
selves and to our high destiny, we shall have the strength and 


fixity of purpose to achieve greatly in peace as well as in war.“ 


Indastrial Harmony. 
After Prof. Scott had finished reading his address 


the Section devoted the rest of the proceedings for 


the day to a discussion on Means for the Promotion 
of Industrial Harmony.”’ 


Prof. A. W. Kirgaupy (Birmingham), opening the discus- 
sion, said it might be that an outcome of that meeting would 
be the formation of a small, but competent and representa- 
tive, committee to accumulate and dispassionately pong the 
whole industrial situation and endeavour to agree on broad 
lines on a policy to secure the establishment of harmonious 
co-operation of all sections of the industrial army. The last 
twelve months had cast a lurid light over what friction gone 
mad could accomplish, and they needed to realise very clear! 
that friction gone mad in the industrial world might w 

roduce greater calamities and suffering than had resulted 
rom the tearing up of a '‘ scrap of paper in the international 
sphere. He was convinced from many years’ close touch with 
industrial England that this country was threatened by a 
danger far greater than that of any other external enemy. 
Friction had existed in many spheres, but in its most acute 
and dangerous form it had manifested itself in the industrial 
sphere. In a remarkable way the war brought about a national 
harmony for which few had dared to nope: After a year of 
war there were signs that when once the compelling hand 
of war was relaxed—and this might come sooner than some 
people thought—friction in an intensified form might break 
out in the industrial world. It was this possibility of friction 
and its causes with which he was concerned. Could they 
lay aside prejudices dispassionately and calmly estimate the 
evil and realise its causes? If they could see their way to this 
they might be able to suggest measures which might mini- 
mise resulting harm, and even point the way to harmon 
instead of friction, and so enable this country to take fu 
udvantage of what would probably be a most remarkable 
economic situation, and thus repair in comparatively short 
time the loss and ravages incident to this war. There were 
two points which he believed would be of considerable 
importance :— 

1. Is class war a necessity ? l , 

2. whet is the truth about profits, dividends, salaries, and 
wages 

Class warfare had now been taught for so many years 
that it was in danger of being accepted as an eternal and 
immutable truth. ut was it true, and was it necessary? 
Those were questions they must answer, and, in answering 
them, pause to consider the issues entailed. Was it not that 
industrial strife was really due to ignorance?—and ignorance 
was as profound among some employers as among some labour 
men. They had given themselves up as a nation to a love 
of gain and accumulation rather than the study of progress 
of economics, which meant the use of what they had in such 
a way that every member of the community should be able to 
develop his or her capacities naturally and healthily 


rush to be rich—a very mistaken synonym for happiness and 


them on to national decadence. The word economics di 
not command their attention and respect, because it had 
come to connote things that were repugnant to common-sense 
and their highest interest. But that was not the fault of 
economics; it was due to the ignorance that existed as to 
economics and what economics taught. Surely, what was 
taught on the subject of production should commend itself 
to the common sense of every thinking man. To obtain the 
best results one of the first requisities was harmonious co- 
operation among the factors of production. Friction among 
these inevitably lessened the amount produced. Whatever 
tended to decrease production must decrease the real amount 
received as salaries, wages, dividends, and so on. What 
seemed to him to be required at the present time was a right 
judgment over the whole industrial sphere, for what con- 
cerned the well-being of the nation was not only that produc- 
tion should be carried on on right lines, and to the fullest 
extent, but that what was produced should be equitably dis- 
tributed among those responsible for its production. Nor did 
those two cover the ground adequately, for not only must 
commodities or wealth be rightly produced and equitably dis- 
tributed, but they muet be wisely consumed. Thus, the indus- 
trial army should have correct knowledge of the production, 
distribution, and the consumption of the results of its labour. 
There was a great lack of knowledge among employers and 
employed on some elementary subjects. Among employers 
there was too great a desire to obtain wealth for wealth's 
sake, and on the part of workers to increase wages without 
stopping to consider how the fund from which profite, divi- 
dends, wages, and salaries were drawn was produced; and 
when wealth and higher wages were obtained there was 
amongst all classes of the community too great a tendency 
towards waste and extravagance, without a thought as to 
one’s responsibility’ to the nation for the right use of ones 
resources. In this connection, he would like the Section to 
consider two points :— 

1. Did class warfare lead to a diminution of production? `- 

2. Did they take a broad enough view of their economic 
position ? ; e 

During the first decade of this century it was estimated 
that trade disputes lead to the sacrifice of wages to the extent 
of about £600,000 per annum. Some or all of that loss might 


well-being—was a Will o’ th’ Wisp that had n crip 
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have been justifiable, and that brought him to the last point 
be wished to discuss there: What was the truth about wages? 
It used to be 1 that wages were paid out of an existing 
wage fund, and, if that were true, one section of labour could 
only obtain higher wages at the expense of some other. The 
mistaken notion was cleared up long ago by a well-known 
economist who pointed out that wages were paid out of exist- 
ing wealth, but only for convenience sake. Really, wages were 
limited by the amount of wealth produced. ‘The more pro- 
duced the greater must be the wages paid. With decreased 
production, in the long run there must be decrease in the 
real wages received. With full knowledge as to the fair share 
of production that was due to each grade of labour, there 
should be equitable distribution, and when men were con- 
vinced that they were obtaining this fair reward production 
would be stimulated, for with increased production each man’s 
share might be greater. Could they discover what proportion 
of the wealth produced annually was the share of each partici- 
pator in the work of production—could they but establish 
the proportion due to each factor, the task of the arbitrator 
in wages disputes would be enormously lightened. What was 
required was that the whole industrial army should be graded 
so that the value to the community of the most capable 
organiser who worked with his brain, Bude by experience, 
might be as accurately known as the value of the artisan, the 
labourer, the humblest youth employed. Was it possible for 
some of them to give their attention to that? Could they 
appoint a representative committee to work at this subject 
and continue its labours until it had suggestions to make that 
might be offered for acceptance by the industrial army? If 
national harmony could be attained in the industrial world 
there could be no possible doubt as to the future of our 
mpire. 

Sir CHAS. W. Macara, Bart., was the next speaker. He said 
that the relationship between Capital and Labour was a sub- 
ject of supreme importance at any time, but more especially 
in a time of national crisis such as we were now passing 
through. He said that he was one of those who, in the early 
days of the war, were approached by representatives of the 
Government regarding the effect the war would have upon 
industry, and what could be done to minimise the dislocation 
that was certain to ensue, and to keep the wor ple em- 
ployed as much as possible. Recognising the colossal task 
with which the Government was confronted, and that it was 
essential that the assistance of the most experienced practical 
men should be taken advantage of, he strongly advocated 
that all existing organisations of capital and labour, and, 
indeed, of every kind, should be at once brought into requisi- 
tion in preference to forming new ones to deal with the crisis. 
There was ample correspondence to prove, and resolutions had 
been passed and published showing, that this supremely impor- 
tant matter had been urged on the Government without avail, 
Everyone who had had experience of such work would realise 
that the creation of new organisations could not be efficiently 
carried out without expenditure of much time and labour, 
whereas it was comparatively easy to adapt existing organisa- 
tions to deal with preat and sudden emergencies—and time was 
an all-important factor. oe visited many of the prin- 
cipal countries of the world, and having studied their methods 
of working, he was convinced that, upon the whole, this 
country was as well organised as any, but the Government 
had not understood how to utilise existing organisations as 
they should have done, and in this respect we had been placed 
at a disadvantage with enemy countries whose Governments, 
on the outbr of war, at once utilised all their existing 
organisations, and deputed to their most experienced industrial 
and commercial organisers, definite and important duties in 
connection with the carrying on of the war. Had this been 
done in England, instead of Ministers keeping matters in their 
own hands, it was his opinion that we could have faced this 
preat upheaval much more effectively than had been the case. 

fficient co-operation of the industrial, commercial, financial, 
scientific, transport, and labour interests with the Govern- 
ment would have enabled our enormous resources to have 
been brought into requisition from the very commencement 
of the war. As it was, after twelve months of war we were 
only now realising what proper co-ordination of all our vast 
resources might have accomplished ; indeed, the difference, so 
far as practical results were concerned, between thorough 
organisation and the reverse could scarcely be comprehended. 
It was unfortunate that the services of men who had led the 
great organisations of capital and labour had not been taken 
3 of to anything like the extent they should have 

een. Had this co-operation between the various organisa- 
tions existed, it might have been possible to have dealt more 
effectively with the problems connected with the supply of 
the necessaries of life, which, he pointed out to the Govern- 
ment, would not only constitute the chief difficulty in carry- 
ing on the war, but would be the main factor in terminating 
the struggle. It was useless, however, dwelling upon the 
errors of the past which could not now be altered, and the 
only object in referring to them was that in the future full 
advantage might be taken of the experience gained eo that 
the vast resources of the nation might be utilised to the fullest 
extent. At the end of his remarks Sir Chas. Macara gave 
the following summary of his views: 

1. That harmonious relationship between capital and labour 
is always of the utmost importance, and that at a time of 
great national crisis it is supremely so. . 

2. That in order to cope with such a colossal task as that 


by which the Government was confronted, the task would 
have been lightened and much would have been gained, had 
they at once enlisted the assistance of experienced industrial 
organisers, and co-ordinated all existing organisations. 

3. That the United Kingdom is as well organised as any 
other nation, and had there been effective co-operation of the 
industrial, commercial, financial, scientific, transport, and 
labour interests with the Government from the commence- 
ment of the war, the position in every respect to-day would 
have been vastly better than it is“ 

4. That by the co-ordination of these interests, the problems 
connected with the supply of the necessaries of life, and with 
the undue raising of prices of commodities, might have been 
coped with much more successfully than ney ave been. 

5. That the rise in the prices of commodities has undoubtedly 
been the main factor in creating industrial unrest. 

6. That the only object in calling attention- to the errors 
of the past is that we might ponr by the experience gained, 
and so utilise to the utmost the vast resources at disposal. 

7. That the interference by politicians with industrial dis- 
putes is to be strongly deprecated, often leading to inconclu- 
sive settlements, it being impossible for them to have the 


necessary knowledge of the intricacies of the different indus- 


tries or their varied conditions of working; that such inter- 
ference only engenders bitterness and does ultimate harm. 

8. That thorough organisation of both capital and labour is 
essential to the smooth working of the industries, and that 
where this is the case, disputes are generally settled by 
. between the parties themselves. 

. That disputes frequently arise from an exaggerated esti- 
mate of the return on capital, and that schemes for ascertain- 
ing this return should be promoted, as exaggerated views 
often lead to unreasonable demands. 

10. That the Industrial Council, which was appointed by 
the Government in 1911, and which is composed of an equal 
representation of capital and labour, with a non-political chair- 
man, has not been utilised since the outbreak of war, that no 
adequate explanation of this had been offered, and that the 
valuable report of its inquiry into industrial agreements has 
not been made use of. i 

ll. That the enforcement of compulsory arbitration where 
large bodies of men are concerned is an impossibility, and that 
an inquiry into the merits of a dispute by experienced men 
representing capital and labour, and the publicity given to its 
findings, would, together with public opinion generally, supply 
the only effective compulsion. _ f 

12. That trade union limitation of output is against the 
best interests of labour. 

13. That official representatives of labour are generally men 
of capacity and fairness, deserving of the confidence of the 
rank and file. 

14. That the effect of the war upon industries has been 
varied, and that any war bonus or wages advance should only 
R granted after full investigation by leaders of capital and 
abour. 

He had endeavoured to deal with a complex problem from 
the standpoint of one who had during the past 20 years been 
frequently placed in tbe difficult position of having to preside 
over conferences of masters and men in connection with dis- 
putes, while occupying the position of President of the Mas- 
ters’ Federation during that period. Whatever success might 
have attended this work was mainly attributable to being able 
to eliminate personal interests, and to view matters solely 
from the standpoint of endeavouring to act fairly between man 
and man. From a wide experience he had come to the con- 
clusion that nothing was gained from strikes and lock-outs; 
that the leaders of capital and labour had exceptionally heavy 
responsibilities, and that industrial peace, especially at pre- 
sent, was absolutely essential. Mistakes and the difficulties 
they caused frequently proved to be blessings in disguise. So 
far as the British Empire was concerned the greater the diffi- 
culties to be faced, the greater was the energy and determina- 
tion to overcome them. It was fervently to be hoped that 
such an arousing was now taking place and that everyone 
was being made to feel the seriousness of the situation, and 
that all classes must be prepared to take any sacrifices that 
might be necessary to ensure the speedy and victorious termi- 
nation of the unprecedented struggle in which we and our 
Allies were engaged in defence of freedom and civilisation. 

(To be concluded.) 


Presidential Address to the Engineering Section, 
by H. S. Hele-Shaw, F.R.S. | 


(Concluded from page 333.) 


Education.—A sign of the times is the inclusion of an 
education section in an association for the advancement of 
science. This has not been done on the narrow ground of 
improving the teaching of science in schools, but because it is 
now recognised, and this none too soon, that the whole 
problem of education must be treated in a scientific manner. 

When the subject of engineering education is mentioned we 
are apt to think only of the training of such engineers as 
have been considered in a recent report issued by the Insti- 
tution of Civil Engineers, and to exclude, as that report pur- 
posely does, the training of our artisans and foremen. We 
certainly do not connect the idea at all with the training of 
the artisan himself. Asa matter of fact, while high scientific 
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training of the professional engineer and manufacturer is of 
vital importance, the proper education of the men whom he 
will have to control is scarcely less so. The latter education 
may not be of the same kind, but it is just as vital to the 
country, and its present condition is a serious evil. 

One of the most humiliating things of the present war has 
been the mutual relation of labour and capital in this country 
in what is probably the most critical period of our history. 
I will say mora later on this subject, but there is no doubt 
the subject of industrial education needs earnest consideration. 
Take the first, the education of the professional man—the 
class, for instance, joining such institutions as the Civil, 
Electrical, or Mechanical 1 we find in one respect 
a most satisfactory progress as to what is insisted upon before 
such men are allowed to join one of these bodies. All such 
institutions now demand technical diplomas or University 
degrees, and, in addition, satisfactory evidence of practical 
training. But to prevent injustice to the man who may be 
self-taught, they hold examinations conducted by recognised 
men of standing in scientific and technical subjects. Great 
as this progress has been in recent years, there is a great deal 
to be done. In the first place, professors and teachers of 
engineering and technical subjects have to deplore the miser- 
uble previous training of a large number of students. It 
seems still to be a common idea that if a boy is unable to 
make any decent progress in the usual school subjects he can 
be sent to a oh eal school if he is useful with his hands, 
under the pathetic impression that the suecess of the engineer 
depends upon his hands rather than upon his head; and the 
first year or two at a technical school or college is thus taken 
up with work that ought to be done at a secondary school. 
It is not fair to put all the blame upon the school, for I have 
known students coming from the classical side of such a 
school with no knowledge of science and very little of mathe- 
matics who have taken the highest places in the engineering 
course, and, after entering their practical work, rapidly risen 
in the profession, and this was because such men had been 
well trained to apply their minds to any subject and had a 
sound foundation upon which to build. is Only shows that 
a good student will always rise to the top, and does not prove 
that the present school system is the best for an average boy 
or makes him work as hard as, for instance, the correspond- 
ing school in Germany does. A large number of thinking 
men are convinced that our whole education system seriously 
needs reform. I say this not merely in reference to scientific 
education and_ technical training, but to the whole attitude 
of mind of the‘young of all classes of the community towards 
the serious work of life when they leave school. In the 
matter of education and its bearing upon technical training, 
we have, then, a good deal to learn from Germany. There 
are come things that we think are quite as good, if not better, 
in this country, but there is no reason why we should not 
try to find a way to adopt the better features of education 
from our enemy, and, while retaining independence of thought 
and originality, inculcate firmer discipline, for there is surely 
a happier medium in this matter. 

I see in the report above alluded to there is a great diverg- 
ence of opinion concerning the wage-earning value of highly 
technical students. IIere, again, is a matter which in itself 
is worth a very careful discussion. The question depends first 
upon the student himself, next upon the kind of training he 
has had, and then upon the nature of the work he is expected 
to do. The blame in not getting the best results from a well- 
trained student is very often due to the employer, and our 
Section might do something to bring professors and employers 
into closer “touch, and both employer and professor may have 
soinething to learn from each other. 

In leaving this subject I cannot help pointing out what 
important continuation schools are to be found in the meet- 
ings and discussions of the younger members of various engi- 
neering societies and how much a young engineer learns in 
the preparation of a paper. Anyone who is accustomed to 
take tba chair at such meetings will bear witness to the 
excellent outlay of money represented by the award of prizes 
and medals for such work Many men to my knowledge have 
got jobs through thus showing acquaintance with a special 
subject or originality of thought. 

Rescarch.—If there is one thing more than another which 
the British Association can be congratulated upon, it is the 
work which it has done in the matter of research. To-day 
there is a more general recognition of the importance of 
research, and the recent institution by the Government of a 
Committee for the organisation and development of scientific 
and industrial research is the latest indication that the nation 
is beginning to realise its importance. 

So far from all this making our work less necessary, there 
is all the more reason why we should have a permanent Com- 
mittee of Research, because one of the intentions of the new 
Government Committee is to utilise the most effective institu- 
tions and investigators available, and the statement is made 
that one of the “objects of the Government Research Com- 
mittee is to select and co-ordinate rather than originate, and 
that one of its chief functions will be the prevention of over- 
lapping between institutions and individuals engaged in re- 
rearch. It is more important than ever that the British 
Association work in research should go on, as, since its mem- 
bers are drawn from all parts of the British Empire, its 
influence should be correspondingly great. 

Another reason for research being a subject of a permanent 
sub-cominittee is that sugg gestions for new work are more 
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likely to be matured, and work of an advisory nature made 
more practical, than is possible at one annual meeting. 

One more reason is that, although we huve made some pro- 
gress, we are still far behind Germany in the organisation of 
research. There is no doubt that our students and scientific 
men are quite capable of conducting researches, but the tram- 
ing for this is like the training for the officers of an army: it 
cannot be done hastily; and, indeed, men themselves cannot 
be obtained for this purpose without years of preparation. All 
such work must be done as a factor in the reorganisation of 
our manufacturing and commercial resources in the great 
struggle that lies before us. 

There is one subject which affects both education and re- 
search, and might be reported on by our Committee. It is 
very rarely that a professor is both a good teacher and gifted 
with the power of original research. Even when a professor 
or lecturer is 80 gifted, however, it is almost impossible for 
a man to devote himself properly to reseurch, and at the same 
time undertake the duties which are attached to a profes- 
sorial chair. Why not face this subject boldly, even relieve 
the bad lecturer (there are men who adinit their failure in 
this respect) of a certain amount of his work, provided he is 
doing well in research; or for the man.who can do beth well, 
see that he not only has efficient assistance, but, even more, 
that he is given the opportunity of devoting long periods (for 
instance, i pets years) entirely to research. 

There are numerous other questions which would come up 
under this heading, and which could be usefully dealt with 
by our Committee. 

“One more subject that we might consider is a better differ- 
entiation of researches on purely industrial work, euch as are 
often of a most profitable nature to the pr ofessor or research 
student, and those which are of a purely scientific character. 
While it is only right that every successful research, even if 
conducted at the expense of a public body, should bring solid 
return as well as fame to the worker, some steps should’ be 
taken as to the fair and equitable distribution of the proceeds. I 
see that one of the proposals of the new Research Committee is 
that discoveries by institutions, associations, bodies or indivi- 
duals in the course of researches aided by public money shall 
be made available under proper conditions for the public 
advantage.” If the discovery is patentable, I assume, it would 
be protected at home and abroad, unless we wish to spend 
public funds as much for the benefit of foreign trade rivals 
as for ourselves. This is one of the many inatters in connec- 
tion with which a British Association Committee might from 
its cosmopolitan character render great service. 

Standardisation and the Metric and Decimal System.—In the 
report of the Decimal Association last April, the hope is 
expressed that one of the changes for the better arising from 
the war will be a reform of our weights and measures, No 
class of the community would be affected more closely thun 
the engineer, and engineers cannot fail to be interested in the 
question as to whether the general and immediate adoption of 
the metric system would or would not be a valuable mens of 
assisting British firms in their competition with Germany ond 
Austria, in countries where that system is in vogue. Although 
it is very unlikely that a wholesale change is imininent; it is 
certain that the metric system is gradually spreading, and in 
the United States and Australia verv strong forces are on foot 
to bring about a change to that sy stem. The British Assotia- 
tion has over and over again had the subject before it. and 
our Committee might be of service in making a report on the 
present state of the matter. 

One thing is certain: the Committee might be of assistance 
in recommendations which would bring into line all British 
engineers in duplicating tenders for countries which have the 
metric system. 

Coming to standardisation, here we have more ground’ for 
satisfaction. The Engineering Standards Committee during 
the last ten years has done a work which is quite equal to 
that in any other country, of completing standardisation of all 
important matters in engineering, and, moreover, has secured 
the recognition of these standards in all public contracts. As 
giving some indication of the range of this work, it may. be 
said that there are more than 60 committees for dealing with 
every conceivable engincering imuatter, from bridges, ships. 
and locomotives, down to electric lamps. One of the last of 
these committees, dealing with automobiles, has 11 sub- 
committees, many of which have already completed their 
work. It is almost impossible to do justice to the extraordi- 
nary achievement of bringing order out cf what was appar- 
ently hopeless chaos and to the benefit to the British engineer- 
ing industry of this work, largely due to the energetic Secre- 
tury, Mr. Leslie Robertson. We may justly pride ourselves that 
this Section was a pioneer of sti indardisation by taking up the 
subject of small screws, its work being taken over ultimately 
by the Standardisation Committee. 

There is vet work to be dore, however, and one matter of 
great importance would be to get a universal standard of 
temperature for instruments of measurement other than zero. 
A temperature, for instance, of about 62 deg Fahr. would 
make steel rods’ measures more practically workable than at 
present... 

In connection with the subject of temperature and standardi- 
ration, I recently came across a statement by the General 
Secretary of the International Electrotechnical Commission 
(Journal, January, 1915) that the want of uniformity in the 
rating and testing of electrical machinery. has been a serious 
evil, and he goes on to say: The German standardisation 
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rules, for instance, which, through well-organised. and com - 
bined effort on the part of the German makers, had previous 
to the war become widely recognised on the Continent of 
Euro as well as in many countries to which British 
machinery is exported, by permitting a higher temperature 
rise than is considered good technical practice in Great Britain, 
certainly have not assisted the British maker in foreign 
markets.”’ | l 
Exhibitions and Museums.—In recent years a large number 
of commercial exhibitions have been held of all branches of 
machinery, and it is satisfactory to note that one of the 
features of such exhibitions has been the holding of scientific 
lectures, and the inclusion of the exhibition of scientific instru- 
ments and apparatus, and also exhibits showing the relation 
of scientific experiments to e work. In some of 
the privately organised exhibitions with-which I have been 
associated, the scientific men have been invited to take part 
when the general lines had been settled on which the exhibj- 
tions were to be run, and thus we had comparatively little 
influence. I have thought from time to time that it would 
be well if a permanent committee of such a body as the 
British Association existed, which could exert more direct 
influence, chiefly, of course, by reports and recommendations. 
The managers and organisers of such exhibitions would value 
assistance of this kind, and in return would listen to sugges- 
tions which might materially add to the scientific value of 
such an exhibition. I know from experience that a British 
exhibition 1s a most important means of promoting British 
industry, for the number of inquiries that come from all parts 
of the country and from all parts of the world show how 
much interest well-organised exhibits arouse and what long 
distances people will travel to attend such an exhibition. A 
machinery exhibition was to have been held in London, the 
date of the opening a week or two after the date at which the 
war began, but was, of course, not held. This exhibition was 
to have been Anglo-Dutch, and though organised by private 
enterprise was even in advance bringing in touch the con- 
sumers and manufacturers of the two countries. The Beama 
Journal quoted recently an American magazine in which the 
writer was advocating the support of a 5 commercial 
museum for industrial purposes, and this is what he said: 
We produce a surplus of manufactures that must be sold. 
Our manufactured exports have about doubled in ten years— 
ia truth a cause for satisfaction, and yet we have not accom- 
plished enough. . . . We have only made a beginning, con- 
sidering what we can do and will be forced to do in the 
future.. . Manufacturers must compete with old-estab- 
lished nations in the market they seek to invade.” It is note- 
worthy that this museum, which is really a permanent 
exhibition, is a very complete organisation, containing amongst 
other things science laboratories. 8 
It is sad to think that the great hopes held out of the 
Imperial Institute by the President of this Association, Sir 
Frederick Abel, at the meeting held in Leeds in 1890, have 
not been altogether fulfilled. The President expressed the 
belief that, amongst other objects, the Institute would com- 
bine *‘ the continuous elaboration of systematic measures tend- 
ing to stimulate e in trades and handicrafts, and to 
foster the spirit of einulation amongst the artisan and indus- 
trial classes. It may be a very fitting time to brin 
the whole question, because it has often happen 
excellent scheme which has somewhat languished has upon 
its revival at a later time, when its importance was better 
realised, been crowned with success. „ 
Another matter which might be considered is the question 
of departmental museums at the technical schools and univer- 
sities throughout the country. The organisation of these is 
simply a matter for the enterprise of the individual professor 
in each department. The museums in the engineering depart- 
ment of the colleges with which I have been associated were 
very much appreciated by the students, who constantly were 
the means of securing fr 
left the college continued to contribute articles of great 
interest, such as fractures, corrosions, boiler plates, models, 
etc. This matter might be handled in a much more syste- 
. matic manner, and possibly a report from our Committee with 
a recommendation to the proper quarters would be of use.- ,. 
Patents and Patent Laws.—This subject is well worthy of 
the consideration of the proposed committee since progress ih 
engineering, certainly on the mechanical and electrical sides, 
is largely ndent upon invention, which is not likely to be 
seriously nntertaken ‘without adequate protection, not entirely 
for the inventor, but also for those who really make the 
invention practical by means of capital and business support. 
A great deal of nonsense is talked and written about inventors, 


forward 


as if they were a special class of being, generally mad and 


always impossible. Some inventors are both, but the fact is, 
most engineers spend their lives seeking new ideas and devis- 
ing new methods of carrying them out; in short, in inventing. 
It is of the greatest importance that every step should be 
taken to encourage sound invention and to see that anything 
of value is secured for this country. The foundation of the 
Munitions Invention Panel is a step in the right direction, 
and will. doubtless, be followed later on by Government Com- 
mittees for peace inventions. Such-committees or Govern- 
ment departments dealing with various industries will be 
assisted by suggestions from 3 body like this. Colonial patent 
laws are all different, and differ from those of the Mother 
Country. It would be 2 splendid thing if we could bring about 
a copference leading to unification of these diverse patent 
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specimens, and after they had 


Empire. , - Deine a4. as 
e are many other. matters; for instance, the question 
of extending the. time of secrecy in the provisional patent. 
For many important patente the close time allowed is not 
enough. Another is one in Which the German system bas 
certain advantages, viz., in having two classes of patents. One 
of these is the patent proper < which is only granted after 
the most severe search and criticism, and holds the usual 
period when granted. The other is a secondary patent grantéd 
for the shorter term of five years, and is given for one of 
the hundred and one minor improvements and devices which, 
though of real value, only constitute small modifications in 
detail and not new applications of principle. 
. The suspicion of injustice to the British and other foreign 
applicants by the German Patent Office is to a great extent, 
her, unfounded. The German system of demand- 


laws and have one comprehensive patent law for the whale 


if not altoge 
ing that some definite principlé is applied to produce some 
definitely new effect, might to some extent be followed, 
especially in view of the constant accumulation of published 
devices, some patented and others not. 5 
Organisation.—This is by far the most important question 
of any I have raised, and practically embraces the others. 
To organise is to ‘‘ arrange or constitute interdependent parte, 
each having a special function, act, office, or relation with 
respect to the whole.” If we accept, this definition, as we 
must, there is no question as to the all-important nature of 
organisation, for you will notice there are two outstandi 
things. The first ‘interdependent parts”; and the secon 
their relation to the whole.“ Thus the subject of organisa- 
tion really includes the whole of industry. oo 
When we come, however, to these interdependent parts oe 
their relation to the whole, it is there that we find the weal 
joint in the armour. It is in this respect that Germany can 
teach us a striking lesson in the arrangement of these. Inter- 
dependent, parts with respect to the whole. From the top 
to the bottom the whole forces of their industries are 80 
thoroughly organised that they get all that is humanly, pos- 
sible out of the various factors. I do not limit this merely 
to the wonderful organisation of any works, like Krupps, or 
the, Deutsche Maschinenfabrik, or hundreds of other. . 


but J include the organisation of all the Government de 


ments, together with the banks, the railways, and the ship- 
ping, so that every. facility is afforded for the world commerce 
of the German Empire. f „ 
Taling only .one -of these details, I remember, when the 
battle of the Manchester Ship Canal was being fought,; whab 
facts came out as to the difficulties in the transhipment and 
handling of goods. The late Mr. Alfred Holt, for instance, 
was one of the most earnest in pointing out that the want 
of co-operation and organisation in getting goods from our 
manufacturing centres wag adding largely to their cost, and 
actually exceeded the cost of transporting these goods acrogs 
the ocean. In Germany, on the other hand, the Government 
steps in, and by means of special differential rates, gives the 
manufacturer every facility and the lowest possible rates for 
obtaining raw material, and delivering the finished goods to 
all parts of the world. It was this organisation that not only 
rendered Germany so formidable a rival in times of peace, 
but makes her so powerful in waer. — 
This co-ordination in Germany is carried out in every. indus- 
try in a way we generally have little idea of. For instance, 
the other day, at a deputation to the Government, Mr. Runci- 
man remarked ‘that the difficulty of connecting the manufac- 
turers with the commercial staffs in this country is deep 
seated, but, perhaps, not altogether incurable. Further, that 
the manufacturer must realise. what he can get from t 
universities, and the university must know what the wotks 
require. Dr. Foster, the treasurer of the Chemical Society. 
Germans. are so imbued with the need 
of pursuing modern and efficient methods of education, in 
9 science to industry, that they hold in contempt 3 
country which notoriously neglects such processes; he 
attributed this contempt as partly contributory to their cheer- 
fulness in entering into the war with us. Poe 
Now. while these remarks are undoubtedly true, they are 
only a part of the truth. The evil is far wider than in any 
special application, for, as the German knows perfectly well, 
there are innumerable individual cases of organisation in this 
country of. equal efficiency to any in his country, and he is 
glad enough to learn from special case.. 
I do not believe the Germans despise us for our want per se 
of the application of science to industry. I do not think: they 
have much reason to; but what they do despise us for is the 
want of co-ordination, which, I venture to say, amounts to 
positive slackness, which they are keen enough to observe 
permeating the whole of this country. They see different 
sections, instead of being united for a common e 
with each other, filled with mutual suspicion distrust, 
with, apparently, no common bond of union, and whereas 
the German is proud of the Fatherland, he sees in this country 
large numbers who seem, either through self-corisciousness: or 
ignorance, to be ashamed to mention the subject of the British 
Empire, or, what is worse, to acknowledge that any love of 
their country is or could be a mainspring and incentive to 
strenuous effort. a 
The other day, Field Marshal von Moltke stated. and there 
is no reason to disbelieve him, that great as was the shortage 
of ammunition and shells before the war, the enormous 
demand far exceeded all expectation, and Germany found 
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‘herself for a time in the same plight as her enemies, but he 
further stated that Germany's emergence from this dan- 
gerous position was largely due to the extraordinary organisa- 
tion, which included not merely the adaptation of their factories 

for munition purposes, but copacii for work of the people, 
and the patriotic spirit of the German workmen.” 


This brings me to consider what is prove the most 
serious feature in our national life to-day, which I have already 
alluded to under the heading of education, viz., the relation 
of employer and workman. It is hopeless, as long as such 
ideas prevail as seem to do at present, to think of any sound 
organisation of our industrial system taking place, because 
the interdependent parts are not arranged (and can never be 
arranged until we change radically) with respect to the whole. 
Now as one who has served an apprenticeship, who has taken 
his money weekly from a tin box with hundreds of other men, 
who has been a member of the Amalgamated Society of Engi- 
neers (in fact, was working as an engine fitter when a Whit- 
worth scholarship made a college career . I am the 
last man to put this evil down entirely to the working inan. I 
know, individually, he is just as capable of patriotism as any 
other class. Get him by himself, even the men whoee strikes 
have caused such despondency in the minds of our Allies, and 
who have seriously jeopardised the very existence of the 
country, and you will find (except in the sort of case to be 
found in all classes of society), that he, as an individual, is 
willing to make sacrifices, and if necessary to give himself 
for his country. The truth is that the canker which is eating 
the heart out of our industrial life is due to an entirely wrong 
attitude of mind. For instance, however much we may 
sympathise with men who see a loss of employment in the 
‘introduction of labour-saving machines, some means should 
be found by which they can share the benefits to the State 
and to their employers by the introduction of such machines. 
I should like, if I had time, to say something about the mar- 
vellous organisation of the Ford motor-car works in America, 
and how it has given the men a share in the returns of a great 
industry, and thereby induced them to work in a way that 
has enriched themselves, their employers, and their country. 
We have many splendid examples of this co-operation in this 
country. For instance, Messrs. Allen, of Bedford. Again, 
the enpor meni of women in the engineering industries has 
taken place in many directions owing to the war. The works 
with which I am associated could not have undertaken much 
munition work without it. Some steps should be devised by 
which this avenue of industry is not closed to women after 
‘the war, while justice is secured for the men alongside of 
whom they are working, and from whom they are in many 
instances Jearning mechanical skill. Again, the questions of 
5 and overtime must be seriously considered by the 

tate, and not allowed to become the subject of disastrous 
disputes. Once more, there is the question of a standard wage. 
It is against the eternal laws of Nature to try and keep living 
beings at one dead level of equality and merit —i. e., it is against 
the law of the survival of the fittest. The trade unions have a 
great opportunity of placing their country and themselves in 
a leading position amonget nations if they will courageously 
grapple with a great problem by recognising degrees of merit 
and corresponding degrees of payment. These are a few of 
the many matters which must be dealt with in the imme- 
diate future. 

The matter of labour disputes is so serious as to demand 

plain speaking. It must be admitted that there are many 
employers and companies which, to éatisfy themselves and 
their shareholders, extort the largest possible dividends and 
pay the smallest possible rate of wages, and do so apparently 
without the slightest idea that the men and boys under them 
are capable of education and personal influence. Can it be 
wondered, then, that men under these conditions are willing 
enough to listen to the orator who merely appeals to their 
fighting instincts and join in the game of grab as against the 
employer? On the other hand, strikes have occurred when 
envoys have honourably carried out their obligations and 
undertakings, and the men have shamefully departed from an 
agreement made by their chosen leaders, throwing over the 
leaders the moment they have fancied it to their own selfish 
interests to do so and without a single thought of their duty 
to the community as a whole. 
We have recently seen the Prime Minister and other lead- 
ing statesmen struggling, sometimes in vain, to bring large 
bodies of men to a reasonable state of mind. Is not this (and 
I speak without the slightest reference to party questions) a 
case of nemesis overtaking us for having in so many cases 
pandered to the selfish instincts of large bodies of men in order 
to secure their votes, instead of sternly telling them unpalat- 
able truths? 

There was recently an intensely interesting article by the 
late Professor Friedrich Paulson, previously Professor of 
Philosophy in Berlin University, published in the Educational 
Review of New York. In this article, the subject of which 
was old and new fashioned notions about education,” he 
pointed out that the whole of our educational system was 
going wrong, and that we could not escape the conviction that 
a tendency towards weakness and effeminacy was its chief 
trait. His three mottoes were: Learn to obey; learn to 
apply voureelf: learn to renress and overcome desires: and he 
remarked with great truth under the first heading: Ile 
who has not learned to do this in childhood will have great 
difficulty in learning it in later life; he will rarely get beyond 
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the deplorable and unhappy state that vacillates between out- 
ward submission and uproarious rebellion.” Is not one of 
the first things the reform of our educational system? 

The other day a writer in the Spectator said with great 
truth that what Great Britain is suffering from acutely and 
dangerously at the present time is the absence of discipline,“ 
and a neutral writer in the Times remarked as follows: ‘* The 
uniformity of German effort, due doubtless to their myriad 
well-organised, machine-like minds, though it renders them 
excessively tiresome people to dwell among in peace time, 
enables their Government to extract every ounce of energy 
in the conduct of a war.“ He further went on to say that 
the British Empire could not have been created by minds 
like these, but it should not be forgotten that in the concen- 
tration necessary to national effort in a struggle like this the 
German system of self-subservience to the State has enormous 
advantages. 

One of the tasks to which the British Association might 
bend its energies, with the greatest benefit to the country, is 
to bring about a reform of our educational systein, so that 
while we do not kill individual enterprise and freedom of 
thought, which have contributed so largely to the political 
organisation and constitution of the British Empire, of the 
value of which we have had such wonderful evidence froin 
our colonies and dependencies during this war, we seek to 
implant in the minds of young and old those ideas of discipline 
and service to the State, the want of which so seriously 
threatens the successful organisation of our industrial life. 

Conclusion.—In bringing my address to a close, I hope I 
have made it clear that I have had throughout a practical 
object. Expressed briefly, it is that the service of every 
agency is wanted for definite work at this crisis, both in the 
actual war, and afterwards in the war of industry which will 
be waged with equal intensity in peace Eine The British 
Association cannot be said to have undertaken as a whole a 
work of this kind, yet one finds a general desire on the part 
of every member that something should be done. With this 
object, I communicated with the President, and found that 
both he and such of the officers as could be got into touch with 
were in entire sympathy with the general proposal, and 
advised that our section, like that of Economics, should start 
at once with a committee on the subject. 1 have great hopes 
that such a committee will be formed, but I have no hopes 
of either our own sub-committee. or the committee of the 
Association as a whole doing any good, unless they are pre- 
pared with definite suggestions and advice which cannot be 
ignored and put aside. I have not the slightest faith in the 
mere formation of a committee which will content itself, let 
us say, with the mere offer of its services, even to a Govern- 
ment department, and the mere pious expression of certain 
opinions. If a committee does not want to become ridiculous, 
it must show that it is in earnest. To show that it is in 
earnest it must take care that its reports have a practical 
object, can be at once grasped by overworked Ministers and 
officials, and are of real value. Fortunately, the British Asso- 
ciation is a powerful body with great traditions, and will be 
listened to if such work is carefully and energetically done. 

We can at least congratulate ourselves that whatever the 
evils of the war, the country as a whole has been moved frorn 
its usual attitude of self-complacency, and that the numerous 
new departments and organisations are showing a desire to 
utilise every force and agency for the service of the State, 
and to grapple with the great problem of ite more efficient 
organisation. It will be no small work of a British Associa- 
tion committee if it can supply sound ideas and recommenda- 
tions on the many thorny problems which must be solved. 
We cannot all of us be, as so many would like, in the fighting 
line, either in France or the Dardanelles, but we shall be just 
as deserving of contempt as those who, having had the oppor- 
tunity of service, have shirked their responsibilities, or the 
giving up of their sons, and are even thinking of the war as 
a matter of personal gain, either in purse or reputation, if we 
content ourselves with mere offers of service, and having, as 
we think, shelved responsibility by leaving initiative to others, 
we pass along our way sheltering ignobly behind those men 
and women who are doing their duty to their country. 

Prof. Unwıix, who moved a vote of thanks to Dr. Hele- 
Shaw, remarked that a great deal of the presidential address 
had touched on the question of engineering education. Pro- 
gress had been made. One remembered days when it was 
an absolute disadvantage for a young man going into engi- 
neering to have had an education of any kind. They were 
getting past that now, but were not yet entirely past it. 
They were coming to see that besides the very practical know- 
ledge a man must obtain in the works or factory or office he 
ought to have a good technical training. He thought the 
difference between technical training in this country and 
Germany had its root very much in this: in this country 
much attention had been given to the education of what they 
called—-without any idea of contempt—the lower classes. On 
the whole, our education of the artisan and working popula- 
tion was probably even better than that of Germany. But 
the Germans began in a different way; they began at the 
top, and got some of their very best men to atart. the educa- 
tion of those who were to become engineers. They made mis- 
takes at the beginning—they made their education far too 
theoretical--but they had worked clear of that. In Germany 
the organisation of technical education had rather proceeded 
from the top downwards than as in this country from the 
bottom upwards. 
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Thermal Efficiency of a Gas Engine. 
By Proressors G. ASAKAWA AND J. E. PETAVEL. 
(Section G.—Abstract.) 


At the Birmingham meeting of the British Association a 
preliminary note bearing on the above subject was read. The 
investigation has been continued during the last two years 
and has led to the conclusions summarised below. The various 
losses have been separately determined by measurements 
based not on indicator card readings, but on the rate of change 
of the kinetic energy of the rotating parts, and thus the 
errors inherent to the indicator mechanism have been avoided. 

In the following summary the performance of the engine is 
compared with that of a perfect engine working on the same 
cycle and with a similar gas mixture. 

Indicated Horse Power.—At full load under the most favour- 
able conditions the indicated horse-power of a gas-engine is 
ò per cent. of that of an ideal engine working with a similar 
mixture. This holds true for all except very weak mixtures, 
for which the relative efficiency is lower. ö 

‘or mixtures containing only a slight excess of air, the 
above corresponds to an absolute therinal efficiency of 27 per 
cent. at a compression ratio of 3.75 and 33 per cent. at a 
compression ratio of 5.6; for mixtures containing twice the 
amount of air required for complete combustion the absolute 
efficiencies are 29 per cent. and 36 per cent. The indicated 
efficiency relative to the gas-standard falls from 88 per cent. 
to 84 per cent. between full and no load. 

Brake Horse Power.—At the full load the brake efficiency 

relative to the gas-standard varies from 70 per cent. at the 
compression ratio 3.75, to 67.5 per cent. at the compression 
ratio 5.6; this holds true for all except the weakest mixtures, 
for which the relative efficiency is lower. The absolute brake 
efficiency is 21 per cent. at compression ratio 3.75 and 25.5 
er cent. at compression ratio 5.6 for mixtures containing 
ittle excess of air, and 23 per cent. and 27 per cent. respec- 
tively for mixtures containing twice the amount of air required 
for complete combustion. The maximum brake efficiency 
obtained in the present experiments was 27.4 per cent., and 
occurred at the highest compression ratio for a mixture 
slightly stronger than this. 

At light loads, the brake efficiency relative to the gas- 
standard decreases more rapidly as the compression ratio 
rises. For the higher compression ratios the increase of 
theoretical efficiency is just counterbalanced by the increase in 
frictional loss, and thus the absolute efficiency remains 
constant. 

Mechanical Losses.—The mechanical losses increase slightly 
in absolute amount with the load and with the compression 
ratio. For the engine under test (a 25-H.p. National gas 


ergine) at normal speed (200 R.p.M.) the mechanical losses. 


amount to 5.6 H.P. at no load and 6.3 H.P. at full load when 
the pee ae ratio is 3.75; and 65 H. p. at no load and 7.0 
H. P. at full load when the compression ratio is 5.6. 

The pumping losses are an important part of the total 
mechanical losses; at a compression ratio of 4.85 they repre- 
sented 2.3 H.P. at no load and 2.1 H.P. at full load, or 38 and 
31 per cent. of the mechanical losses. 

Thermal Losses.—The loss of power due to thermal losses 
at full load under most favourable conditions amounts to 12 
per cent. of the total available energy, and at no load to 16 
per cent.: of this less than one quarter is due to heat trans- 
mission during the expansion. 


A Gas-Prodacer for Steam Boilers. 
By E. C. MILLS. a 
(Section G.—Abstract.) 


The aims of the inventor of the Mills furnace were :— 

1. It should not be too costly. 

2. It must utilise the radiant heat of combustion. 

3. There must be ample temperature to ensure complete 
chemical combination. 

4. Access to boiler for examination and repairs must not be 
hindered. 

5. The whole of the various gases given off by the fuel 
must be immediately burnt with their sensible heat of produc- 
tion in them. 

6. Little or no excess air must be used. 

7. All ordinary qualities of coal must be useable. 

8. Attendance must not be excessive. | 

The results of tests on a Cornish boiler. worked on an 
ordinary internal fire and with the Mills producer, with the 
same fuel in each case, and tested by the same expert. show 
a saving of about 50 per cent., and there was no smoke. 

Tests on a Lancashire boiler with the Mills producer give 
high efficiencies and etandardised evaporations ranging from 
10.23 lb. to 11.47 lb. of steam from 1 lb. coal. and on a com- 
parison with another boiler fired with the same fuel, but 
with the ordinary internal fire, the tests show a saving of 
about 18 per cent. in evaporation.. In this case also there 
was an entire absence of smoke. 


Patent Application.—Application has been made by 
Philip Francie Oddie, for the restoration of Patent No. 24,539, of 
1907, for Improvements in duplex pumping engine. 
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CORRESPONDENCE. 
Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Corr should forward their communi- 


cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The A.E.G. Meeting. 


I have read with interest, and not without amusement, your 


report of Dr. Walther Rathenau’s extraordinarily anti-English 
speech at the extraordinary meeting of the above company. 
This induces a train of thought which ends in the Electrical 
Co., Ltd., Charing Cross Road. I observe that the premises 
are still open, and understand that the business is still in 
being.“ As the authorities are no doubt seeing that no 
enemy goods are being imported from, and that no money is 
-being transmitted to, Germany, it can only be assumed that 
the Electrical Co. is selling British-made goods. All efforts 
to draw this company have, so far as I know, failed, but I 
think that the time has come when the B.E.A.M.A., the 
I.E.E., or the E.C.A. should take the matter yp and force 
this company to state what kind of business it is carrying on, 
and where it is finding the money from to carry on. Obviously 
the place is being kept warm for German business and capital 
and staff after the war, and it would be interesting to know 
who the Englishmen are who are assisting in this respect. I 
refer not only to the staff of the Electrical Co., but to those 
contractors or manufacturers who are apparently helping to 
keep this concern in being.“ . eee 

I do not think I am making a mistake if I state that the 
trade looks to you in a matter of this kind to agitate until 


something is done. 5 
Inquisition. 
September 10th, 1915. 


Electric Power in India. 


With reference to the three letters published in your issue 
of July 23rd last over the signatures of Accuracy, *‘ British 
Representative.“ and A Ditcher.“ it is regretted that they 
have not had the courage to sign their name to their commu- 
nications. 

From the manifestly incorrect statements appearing in each 
letter, I can only conclude that they all have been inspired 
from the same source and that the experience of the initiator 
has been confined chiefly to wiring, electric lights, and fans, 
with which my paper is in no way concerned, ahd that the 
author's practical knowledge of power plant, which subject 
alone is dealt with in the paper, is of the most limited des- 
cription. 

A reference to the records of sea-borne trade of British India 
and foreign countries, compiled. in the office of the. Director 
General of Commercial Intelligence, would have shown at 
once that the percentages given by me appertaining to elec- 
tric, hydro-electric, and steam turbine imports from. Great 
Britain compared with those of Switzerland. Germany, and 
America are, in fact, correct, and if those who nresumed to 
criticise my paper had taken the trouble to seriously studv 
the paper, before attempting criticism. they would have found 
there a table, compiled with the assistance of the engineers 
in charge of the more important electric supply companies at 
work in India at the present time. which shows that of a total 
station capacity of approximately 90,000 H. p., Switzerland sup- 
plied engines to the extent of 72,000 H. p., England 11,000 N p., 
and the U.S.A. 7,000 H. p. The electrical plant was supplied 
as follows :— a 


Gernfinv no less than 43.000 R. p. 
United States 23.000 R. p. 
Switzerland 25 i: .. 14.000 n.r., and 
England... l.. 10.000 H. p. only. 


The above facts dispose of such arguments as are contained 
in my critics’ letters. The remainder. consisting, as it does, 
of mere abuse of myself, in itself sufficiently indicates per- 
sonal bias to show the value of the criticisms. 

The reference, however, by “ British Representative to 
the Calcutta Local Section of the Institution is misleading in 
view of the fact that its opinion can in no wavy be taken as 
representative. It does not number amongst its members 
many engineers who, bv practical experience, are entitled to 
express an opinion, and who actually represent in India a 
number of the largest British electric power plant manufac- 
turers. 

A reference. therefore, to the local Institution as at present 
constituted. for its opinion on nfpers dealing with electric 
power,. hydro-electric. and traction work, as distinct from 
wiring. lights and fans, would certainly not be welcomed by 
the authors. | 

The letter above the signature of A Ditcher” contains 
allegations so damaging to my reputation, both as a profes- 
sional man and as an Englishman, that I have felt constrained 
to place the matter in the hands af my solicitors, and. there- 
fore, do not propose to deal with these accusations now further 
than to state that :— 

1. Jam a natural born British subject and that, to the best 
of mv belief, T have always acted as such. 

2. am not open to look after the interests of any elec- 
trical manufacturers, but, as my profession is that-of consult- 
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ing engineer, it is obvious that I am glad to be appointed 
consulting engineer to mills and factory owners. 

3. Ié is perfectly true that whilst.in the pay of the A.E.G. 
and the Lahmeyer Electrical Co. I did my best to further 
their interests, but, in order to establish a consulting practice, 
I resigned these two very valuable agencies when on a Visit 
to Berlin in 1912. 

4. It is equally true that I am interested in the Hupmobile, 
which is an American car, but with, I may add, the sanction 
of the Council of the Institution of Electrical Engineers. 

‘My correspondents appear to suggest that it is an unpatriotic 
act to hold an agency for an American concern, and I can 
only say that, if this is the case, the number of patriots 
amongst the business community of Calcutta, or in any other 
large commercial centres, must be remarkably limited. 

0 . oe 5 er & Co. 

Caleutta, August 18th, 1915. i Spe 5 | 

[With reference int No. 4, as we imagine it not im- 
probable that the whole subject will come before the Council 
of the Institution of Electrical Engineers we refrain from 
comment af this stage.—Eps. E. R.] hag 


ee Lighting Developments. 
I. have read Mr. -Crouch’s article on Lamp and Lighting 
Developments with great interest, and should be glad if 
you or your contnbutor could advise me where I can find the 
latest and fullest particulars of the development of the Moore 
and Neon lights to date. Thanking you in anticipation, 
T Wm: A. A. Burgess, A. M. I. E. E. 
Sutton; September 8th, 1915. 


- 
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Increased Charges and Special Contracts. 


pey 7 


">> Church: Lighting. 


I should be glad. if. you conld give me your opinion or your 
suggestions as to installing electric light in churches, where 
it is considered inadvisable to use the ordinary. electroliers, 
9715 latter not being in keeping with the architecture of the 
building. Could the indirect lighting system be utilised with 
advantage? Any suggestions you could let me, have through 
the medium of your columns would be acceptable. 

“[The lighting of churches, which is so frequently effected 
by most. unsuitable means, is quite a special branch of illu- 
minating engineering; no two churches are. alike, and every 
casé must be dealt with on its own merits... If is, therefore, 
impossible to sav that this or that system is to be preferred. 
In general, we should advise the rejection of proposals for the 
conversion of existing fittings and lay-outs, and the adoption 
of a scheme appropriate to the surroundings, under the guid- 
ance of an expert in this particular branch. The wholly in- 
direct system could seldom be employed, owing to the height 
of the roof: reflecting indirect-lighting fittings. while meeting 
this difficultv, would be too obtrusive in daylight. The ordi- 
nary methods too often result in great discomfort to the con- 
gregation, and we strongly recommend our correspondent to 
obtain competent advice on the subject before embarking on a 
echeme.—Eps, Exec. Rev.} - boat tg 


` Wrinkles on tho Operation of Alternators. 


“ Switchman ” puts a case where the only guides for regu- 
lating the fields of alternators in parallel are the field ammeters 
of the machines, but he surely does not mean me to under- 
stand that no main ammeters are in use? I have pointed out 
that if the fields of alternators running in parallel are correctly 
regulated, the sum of the main ammeter readings will be a 
minimum. If of two machines running in parallel, one has 
too strong a field and the other too weak, the résultant voltage 
may he normal. but idle currents will circulate hetween the 
machines and the sum of the main ammeter readings of the 
two machines will be greater than the possible minimum. 

With regard to the last question, I should not have thought 
that the fact of anotber alternator being switched in would 
require any alteration whatever in the field strength of the 
rotary, provided all is in proper order. 

7 E. B. Pausey. 


Bury, Lanes, September 6th, 1913. 


through the English blockade. 
Dr. Rathenau naturally refrained from informing the meeting. 


WAR ITEMS. ` 


„r 


The A. E. G. as an Oracle.—It is now nine months since the 
chairman of the A. E. G., presiding at the annual meeting held in 
Berlin last Deceinber, made an extraordinary speech in relation to 
the situation oreated by the war and the future prospects of the 
Fatherland. No less remarkable and cptimistic was the second 
speech which Dr. Walter Rathenau delivered on September 3rd at 
a special meeting of the company, when sanction was sought and 
eventually obtained to a scheme for increasing the share capital 
by the issue of new shares for £1,800,000 for the purpose of effect- 
ing an interchange of shares with the Berlin Electricity Works 
Co., of which details were given in this jonrnal a fortnight ago. 
The only omission then made—or, rather, the announcement had 
not been published at the time—is that this proposed extension of 
a community of interests, which will bring the A. E. G. in associa- 
tion with the comprehensive lignite mines in the vicinity of Bitter- 
feld, is considered to be appropriate, because the company will find 
it necessary in the near future to make considerable changes in 
working which will render it easential for many works to remove 
to a centre of coal production. 

If we now turn to the speech itself, we find that the share- 
holders were first reminded of the previous addreas where the 
necessity for the transformation of German industries from peace 
work to war work had been pointed out. The change, we are 
told, was effected in a surprisingly quick manner, and the company 
for ita part co-operated in the movement. In the late autumn of 
1914 Germany was confronted with entirely new questions, both in 
regard to the provision of war material and peace requirements, 
which arose from the situation which was forced upon the country 
How this state of affairs was met 


We are, however, becoming somewhat sceptical concerning the 
constant reiteration by one company after 
a 


the A.E.G., however, did not proceed to this extreme. 
that the anxiety in respect to raw materials had completely given 
way, and it could be joyfully said that this was rendered possible 
through the organisation of work and methods which were 
employed with the traditions ọf the company. It is, however, 
impossible to understand how organisation of work and me 
could compensate for any deficiency in the supply of raw materials, 


but that is the statement. The blockade, we are further told, no 


longer oppresses the Germans; on the contrary, the position has 
been reversed, as the country which imposed the blockade in the 
hope of exhausting the Germans industrially, and of killing them 
economically, was suffering most severely for its own freedom from 
the blockade. We alluded to this part of Dr. Rathenau's speech 
last week. 

The actual positien of the A. K. G. next engaged the attention 
of the chairman, who remarked that the inland industries 
or domestic economy led to resulta. which influenced the 
monetary situation of the company. The liquidity of the 
company, whose cash resources are reported to have risen from 
£4,150,000 to nearly £5,000,000 at the end of June, did not canse 
any anxiety to the directors. The shareholders were informed 
that they were living in a period of great sale. The stocks held 
at the works were diminishing as also were the outstanding debts, 
and the correlative of that phenomenon was the liquidity of the 
total means of the country and also of the company. In this 
process of realisation—in this partial sale of goods—the chairman 
said there would be seen a mattér which was economically 
gratifying. The explanation of this assertion was that during the 
present times Germany was getting rid of all surplus stocks which 
were not urgently required, and it might be said that in relieving 
herself of stocks a part was also played by the removal of drugs 
in the market. Lest his audience should conolude that the 
A.E.G. produced drugs on the market, the chairman hastened to 
add that he would not say that the company had such etooks, but 
that the clearance had taken place to a far-reaching extent, and 
the company thereby felt strengthened and equipped for new 
problems. Are we to conclude that the great sale, general as it 
appears to be from the preceding statement, represents a great 
diversion of the goods for the purpose of finding materials for the 
continuance of the war? It certainly seems that this is the case. 
and that the boasted independence of external sources of raw 
materials is far from reaching the stage of being founded upon fact. 

The question of the future is of partioular interest. On this 
point the speaker stated that it oould not be concealed that the 
double preparation with which the company was confronted— 
the preparation for the prolongation of the war and the prepara- 
tion for a speedy conclusion of peace—was perhaps the more 
serious part of the work as compared with what had been per- 
formed hitherto. The directors believed that by strengthening 
the manufacturing and industrial intensity they could find a 
remedy for a portion of the falling-away exporte, for a portion 
of aslowed-down European economic situation, and for the effects 
of impoverished foreign countries. The strengthening of industrial 
intensity would be a general problem for Germany: the company 
did not wish to be behindhand in this respect and hoped to solve 
it satisfactorily. At present the stock of orders and the number 
of the company's account were almost equal to those at the corres- 
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- ponding p>riod of 1914, although the early months of the war had 
a paralysing influence on business which was comprised in the 
financial year, for which the books were now heing closed. Dr. 
Rathenau, under these circumstances, deemed it to be premature 
to make any announcement as to the financial results, but 
he held out the prospect of a higher dividend which, however, 
would be partly determined by the political situation, which is 
taking so hopeful a course throngh the brilliant victories of our 
armies.” 

Ik any further comment on the chairman's address be neces- 
sary it is afforded by the fact that the tone of buoyancy and con- 
fidence which characterised the speech delivered at the end of last 
December has entirely disappeared. But this new feature in the 
situation is becoming by no means uncommon in that country. At 
the same time, the admission is noteworthy that the Germans 
expect to lose a portion of the export trade in electrical engineer- 
ing manufactures. Certainly engineers in the Allied countries 
will strain every effort to secure the exclusion of Tentonic com- 
modities after the conclusion of peace, and they will have the 
right to claim that domestic customers, shall give them every sup- 
port in this direction. So far the Germans have entertained the 
idea that they would be able to resume business in the future at 
the stage at which it was suspended by the war, but the statement 
of the chairman of the A.E.G. showa that the recognition is 
now dawning even in German minds that business as usual 
~ no longer be a motto as between that country and the Allied 
nations. 


Application to the Bolton Munitions Court.—The Mani- 
tions Court for the Bolton district had before it, on the 8th inst., 
an application by James Vickers, an employé in the electrical 
department of Messra. Henry Bessemer & Co., who desired a certifi- 
cate giving him permission to work elsewhere. He had been an 
apprentice at the works, and had just come out of his time. He 
stated that he had asked for his full journeymen's wage, and, being 
refused, gave a week's notice. When he asked the firm for his 
discharge papers, so that he could go to some other munitions firm 
and earn more money, they referred him to the Munitions Court. 
It was stated for Messrs, Bossemer that it was usual for apprentices 
to work up to the full scale by instalments, and the same terms 
were offered applicant as were accepted by other employés. 
Questioned by Dr. Sellars, barrister, who presided, the applicant 
said it was not usual for an apprentice, when he came out of his 
time, to go on full wage, but the apprentice, added Vickers, could 
leave. Dr. Sellars, however, said that underthe Munitions of War 
Act he could not leave. He could in peace time, but this Act made 
all the difference. The Court found in Messrs. Bessemer's favour. 


Westinghouse War Relief Fund.—We have received a copy 
of the fifth statement of receipts and expenses in connection with 
the British Westinghouse Employés’ War Relief Fund. Of the 
total contributed to August 3lst last, amounting to £14,625, 
£10,134 has been contributed by the employé3 and £4,491 by the 
company, and out of this sum £8,698 has been paid to dependents, 
£2,500 set aside for a Widows’ and Orphans’ Fand, and over 
£1,200 has been spent in donations to ontaide fonds, Christmas 
gifts 1914, and payments to Red Cross workers, The number of 
families receiving relief is 621, and the number of the company's 
employés who have joined the King's Forces is 1,572. The very 
considerable amount of work involved in administering the funds 
has been performed by members of the company's workmen and 
staff voluntarily, and without expense to the fund. Everybody 
concerned is to be congratulated on so fine a statement, 


War Lighting Restrictions.—As there has been some inter- 
ference with the street lights on the part of pedestrians, who 
think that at air-raid times in the metropolis it is necessary to 
still further reduce the public illumination, it may be as well to 
refer readers to the statement on the matter issued to the Metro- 
politan Borough Councils. This was published in the ELECTRICAL 
Review for June 25th, 1915, p. 888. The Commissioner of the 
Metropolitan Police now draws attention in the Press to the fact 
that any person unlawfully extinguishing a street lamp commita 
an offence, and is liable to summary arrest. The present reduction 
of street lighting has been effected in accordance with a con- 


sidered scheme, and the unauthorised extinction of lamps may 


create confusion and danger. 


Trading with the Enemy.—As doubts have arisen regarding 
the position under the proclamations in force relating to Trading 
with the Enemy of incorporated companies or bodies of persons 
which, though not incorporated in any enemy country or in 
territory in hostile occupation, carry on business in any such 
country or territory, a new proclamation is now iesued declaring as 
follows :—For the purposes of the proclamations for the time being 
in force relating to Trading with the Enemy, the expression 
“enemy,” notwithstanding anything in the said proclamations, 
is hereby declared to include, and to have included, any incor- 
porated company or body of persons (wherever incorporated) 
carrying on business in an enemy country or in any territory 
for the.time being in hostile occupation. 

Controlled Munitions Factories.— On September 4th, 
Me. Lloyd George announced that 180 additional establishments 
were now controlled establishments under the Act, making the 
total 715. ae ; 

„The Message of the Flag.“ — Mr. Charles R. Wylie, who is 
an old Silvertown cable engineer (he was with the company for 
more than 20 years), some time ago wrote a song— The Message 
of the Flag ”—set to music by Capt. R. W. Mockridge, and sold by 
West & Co. It is dedicated to every man who is doing his little bit 
for the honour of the Empire and for England, Capt. Mockridge 


is now at the Front in France, and Kennerley Romford and 
others are singing the song to the men on active service there and 
elsewhere. The first verse and chorus read :— : 


It's only a wisp of bunting, made of red and white and blue, 
Growing rather worn and tattered, for it’s long since first it flaw 
Through rain and fog and tempest, through battle smoke and flame, 
And it’s flapping out a message in the dawning : i 


REFRAIN. Repeat for Morus optional, 


Here's to the swinging turret ! here's to the rolling drum 
And the bugles shrilly sounding that The Day’ has come, 
And here's to ev'ry fighting man who answers to the Call 
For the honour of the Empire and for Eagland.” 


America and the Russian Market.—According to a Reuter 
dispatch from Chicago (Financial Times) plans for the establish- 
ment of closer trade relations with Russia by meaus of an American 
co-operative sales company. are under consideration by leading 
American manufacturers. They propose to take advantage of 
Russia's invitation to sell goods in Riesia now while sentiment is 
friendly to the United States. The manufacturers’ association ia 
to be known as the International Manufacturers’ Sales Co., of 
America, and will have offices in Chicago and Moscow. 


Elementary Mechanics for Wounded German Soldiers.— 
The Physical Section of the Elektrotechnische Lehranstalt, of 
Frankfort-am-Main, is devoting special attention to the instruction 
of soldiers who have lost limbs in the war. Some time ago it in- 
augurated a course in elementary mechanics at the convalescent 
home in connection with the Orthopedic Hospital, while now it 
is ee that it is starting a similar oourse for one-arm 
soldiers. i 


Board of Trade List.—The Commercial Intelligence Branch 
of the Board of Trade during the week ended September 4th re- 
ceived inquiries for sources of supply of the following goods (List 
No. 37) :— 


Aluminium bars, notched. . 

Engines, petrol. small and cheap for driving pumps and churns. 
Furnaces, small electrical, for experimental purposes. 
Switohea, B.L. tumbler. 


BUSINESS NOTES. 


South African Trade Figures.—The Customs Depart- 
ment has issued a statement of the trade of the Union and of 
British South Africa for the month and six months ending 
June 30th. The figures are, in some respects, remarkable. During 
June the total imports, including specie, were actually nearly as 
large as in June of last year, the figures for the two months in 
question being £3,119,350 and £3,150,305. The imports of mer- 
chandise amounted in value to £2,523,296, as against 82, 752,286 
in June, 1914. Leaving specie movements and Government pur- 
chases of stores out of account, the actual value of the imports of 
the past six months amounts to £12.509,221, as against £17,346,047 
in the first six monthe of 1914. The decrease in the war period 
has been at the rate of nearly 28 per cent., and it has been spread 
over a variety of articles of commerce. An important table 
attached to the Blue Book shows the value of imports of mer- 
chandise into British South Africa, distinguishing countries of 
origin, during the six months of 1915 and the first six months of 
1914, In the first half of last year the imports from Germany 
represented 94 per cent. of the total imports, the value being 
£1,715,472. During the past six months, of course, German trade 
with this country has practically ceased to exist, though it may 
be remarked that by some means or other German goods to the 
value of £71,925 are recorded as having entered the Union. Pre- 
sumably these were alreadv en route before the outbreak of the 
war. In the case of the United Kingdom our imports increased 
from 55°4 per cent. of the total to 57°7 per cent., and, if we take 
in the fizures for the rest of the Empire, it will be found that the 
increase was from 66˙8 per cent. in 1914 to 69°2 per cent. in the 
present year. The United States has, however, benefited most 
materially by the destruction of German trade, In the first half 
of 1914 our imports from America were 4 J. 685, 000, or 9°3 per cent. 
of the total. and this year they were valued at £1,833,000, or 14˙2 
per cent,—Suvuth African Mining Journal, 


Our Trade in China.—The Board of Trade announces 
(says the Times) that arrangements have been made by the 
Foreign Office in accordance with which his Majesty's Commercial 
Attaché at Peking, and the Assistant Commercial Attaché, 
who is stationed at Shanghai, will be prepared to assist British 
firms in need of agents in China by putting them in touch 
where possible with suitable British agents in that country. 
Firms desiring to take advantage of this offer should 
communicate with his Majesty’s Commercial Attaché for China, 
care of the British Legation, Peking, or with the Assistant 
Commercial Attaché, care of his Britannic Majesty's Consul-General, 
Shanghai. i 


Bankruptcy Proceedings, —HERBERT Paces, electrical 
engineer, 63, Queen Victoria Street, E.C.—Under this failure a 
sitting of the London Bankruptcy Court was held on Tuesday 
bafore Mr. Registrar Hope for the public examination of the 
debtor {who returns total liabilities £2,275, of which £2,167 i 
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expected to rank against net assets valued at £91, after deducting 
£85 for payment of preferential claims. In reply to Mr. Egerton 
8. Grey, Official Receiver, the debtor stated that prior to 1891 he 
was in the employment of a firm of electrical engineers. In that 
year he started in partnership with Mr. Charles Henry Smeeton, 
at 63. Queen Victoria Street, E.C., and they traded as Smeeton 
and Page.” Neither of them had any capital, but Mr. Smeeton 
borrowed £150 from a relative, who had since been repaid. The 
partnership was dissolved in 1894 because they did not make suffi- 


cient profit to keep two persons. Under the deed witness took over 


the liabilities and assets, and paid £200 to Mr. Smeeton, partly in 
cash which was borrowed from the bankers, and partly in bills, He 
(debtor) continued the business until January, 1908, and then executed 
a deed of assignment ; the assets realised £363, and a dividend of 
38. 64d. in the & was paid on liabilities amounting to £1,776. That 
failure was due to losses on contracts and bad debte. The creditors 
allowed him to retain the little stock that was on hand, and he 
continued the business at the same address, with success, until 1912, 
when he was again short of capital, and began borrowing from 
friends and others, to whom he now owed £1,550. A balance- 
sheet prepared in 1912 showed & surplus of £36, but no consider- 
ation was taken of loans, and a deficit of £150 should have been 
disclosed instead of the surplus. During the ensuing two years 
the trading resulted in a loss of £390, whilst his drawings for that 
period amounted to £851. All his borrowing powers were 
exhausted by the beginning of the present year, and in May, being 
pressed by creditors, he consulted his solicitor, upon whose advice 
he filed his petition. Witnessattributed his failure and insolvency 
to bad trade, lack of capital, to loss caused by the builders’ lock- 
out in 1914, and to the war. A full set of books of account were 
kept in the business. The examination was concluded. 

JOHN TAYLOR PEDDIE, mechanical engineer, Exhibition 
Buildings, Aldwych Site, Strand, London.— Receiving order dated 
September 8th, on a creditor's petition. First meeting September 
22nd: public examination October 32nd, both at Oarey Street, W. O. 

T. H. Rice, electrical and mechanical engineer salesman, Green 
Laue, Pannel Ash.—Reoeiving order made September 9th, on 
debtor’s own petition. First meeting September 24th; public 
examination, October 8th, at York. 

V. G. Coss, electrical engineer, Nottingham.—Order made 
August 19th suspending discharge for 24 years. Assets not equal 
to 10s. in the £ ; proper books of account not kept; bankrupt 
continued to trade after knowing himeelf to be insolvent ; and he 
failed to satisfactorily account for the deficiency of assets to meet 
his liabilities. 

GRANVILLE BURGESS, electrical engineer, Bury Street, London, 
E.C.—Release of trustee dating from September Ist. 


Private Arrangement.—VENNER'S ELECTRICAL COOK- 
ING AND HEATING APPLIANCES, LTD., 66-68, Wandsworth Road, 
S.W.—At the adjourned meeting of the creditors herein, held last 
week, it was stated that the landlord, who had levied execution on 
the company’s stock and office furniture and plant for over £300, 
for about two years’ rent, payable in advance, had succeeded in his 
proceedings, although the liquidator had applied to the Court to 
restrain the landlord from distraining for the future rent. The 
Court held that as the distress was levied before the commence- 
ment of the liquidation the landlord was entitled to succeed. 
That took place last month, and since then the landlord had 
refrained from realising any of the assets in order to give an 
opportunity to the oompany of endeavouring to make some 
arrangement. At the previous meetings it was intimated that 
the directors were endeavouring to find additional capita]. It was 
now stated, however, that up to the present the directors had not 
succeeded in making any definite arrangements, although certain 
negotiations were on foot. Since the last meeting an intimation 
had been received from an entirely different source that there 
might be some opportunity of selling the patents in another 
direction, It appeared that a petition had already been filed for 
the winding up of the company, but had since been withdrawn, 
The matter was discussed at some length, and resolutions were 
passed unanimously for the appointment of Mr. E. H. Hawkins, of 
Messrs. Poppleton, Appleby & Hawkins, of 4, Charterhouse Square, 
E.C., to act as the creditora’ liquidator, in conjunction with Mr. 
Venner, the shareholders’ liquidator. The latter stated that he 
was quite agreeable to the creditors appointing someone to repre- 
sent them to act in conjunction with himself. 


Neuhausen Aluminium. — According to a source 
olosely associated with the Aluminium Industry Co., of Neuhausen, 
the condition of business of this Swiss undertaking is entirely 
satisfactory. The increasing use of aluminium during the course 
of the war has been stimulated by the seizure of metals in 
Germany, which has caused various industries to have recourse to 
aluminium as a substitute. The company, which is stated to have 
very large orders on hand for a long time forward, and which paid 
a dividend of 20 per cent. for 1914, reckons on very favourable 
results being obtained for the current year. 


Trade Announcements.—THE INTERNATIONAL TIME 
RECORDING Co., LTD., are removing to larger premises at 57, City 
Road, Finsbury, E.C., where they hope to be better able to cope 
with the increasing demand for Dey, Bundy, Rochester and Inter- 
national automatic time-recording machines, 

Mr. VERNON HILL. electrical engineer, has opened new premises 
at 101, High Street, Broadstairs. 


Book Notices.—“ British Standard Specification for 
Electricity Meters." Report No. 37 of the Engineering Standards 
Committee, revised August, 1915. Price 78. 9d, post free.— The 


Sub-Committee on Electrical Aooessories, of which Mr. C. H. 
Wordingham is chairman. has been engaged on the revision of the 
first edition of this specification (issued in 1907) during the past 
12 months, and has found it necessary to redraft it entirely, and 
to extend it considerably in consequence of the large increase, 
during recent years, in the size of individual installations arising 
from the extension of the use of electrical energy supplied from 
central stations. The first edition referred only to consumers’ 
meters of sizes up to 100 amperes, but the revised report includes 
provision for meters up to the very largest sizes in use, as well as 
for three-wire and three-phase meters. It does not deal with 
electrolytic meters. 

This specification is intended to apply to the purchase of new 
meters, governing their sale by the manufacturer to the purchaser, 
and has no direct bearing on any questions which may arise 
between the supply undertakers and their consumers in connection 
with such of the meters as are employed to register energy supplied 
from public supply mains. The requirements have, however, been 
so drawn up that meters conforming to them may reasonably be 
expected to fulfil the conditions imposed by the Board of Trade on 
meters used in connection with public supply undertakings, and to 
satisfy Inspectors under the Electric Lighting Acts during a con- 
siderable period after the meters have been put into service. 

Some important modifications and additions have been made to 
the standards and definitions. It has now become necessary to 
distinguish between the portion of the main circuit in the meter 
and the portion outside the meter. This is done by defining, in 
addition to the definitions of Main circuit and Pressure oir- 
cuit,” the Meter ourrent cirouit and Meter pressure circuit.” 

The standard sizes of meters include sizes for ourrents up to 
5,000 amperes. The registering mechaniem is dealt with at some 
length, and the terms used to distinguish the different types of 
counting mechanism are Pointer type for the ordinary clock 
face with a rotating pointer, and Counter type for the so-called 
cyclometer mechanisms. In the latter case it is specified that the 
figures shall spring quickly into position, except the lowest figure 
used. The term Register is used and defined as follows :—''The 
term register denotes the circular scales and pointers, or the figure 
openings and figure wheels, as the case may be, from which are 
read the figures that permit evaluation of the supply to the 
consumer.” 

The limits of error are specified in a concise table, the formula 
used in the first edition of this specification having been dis- 
carded. Meters are required to have the testing constant plainly 
marked, and this constant is specified as the number of revolu- 
tions per minute which the rotor should make at the full load of 
the meter under standard temperature conditions, 

Clauses have been added dealing amongst other things with the 
internal and external shunts, and resistances, pressure and current 
transformers, and the marking of the terminals of three-phaee 
meters, Appendices have been added dealing with the presautions 
to be taken in the erection of meters, and notes on the tes ing of 
meters. Illustrations of typical arrangements of meter registers 
have also been added. 

The report may be obtained direct from the offices of the Com- 
mittee, 28, Victoria Street, Westminster, 8.W. 

“Calendar of the Royal Technical College, Glasgow,” for the 
session 1915-16, commencing September 28th, 1915. Glasgow: 
The College. ; 

“On the Relation of Imports to Exports.” By J. Taylor Peddie. 
London: Longmans, Green & Co. Price 28. 6d. net. ; 

“ Proceedings of the American Institute of Electrical Engineers, 
Vol. XXXIV, No. 9, September, 1915. New York: The Institute. 
Price $1. 

“Classification of Alternating-Current Motors.” By Val A. 
Fynn.— Reprint from the Proceedings of the American Institute of 
Electrical Engineers. 


Catalogues and Lists.— GENERAL ELECTRIC Co., LTD., 
67, Queen Victoria Street, London, E. O. — 8-page illustrated 
pamphlet (No. 1,921) briefly describing and giving prices of 
“ Dubilier" portable X-ray apparatus, which can be easily carried 
from place to place and used direct on any normal electrio lighting 
circuit, 

Messrs. S. R. O. BALL-BEARING Co., 115, Southwark Street, 


London. E.C.—36-page illustrated catalogue and price list of the 


“S.R.O.” ball-bearings of light, medium, heavy and special types. 
Particulars of bores, 8s zes, weights, working loads and prices are 
very fully detailed in some 30 pages of table matter. 


Liquidation.—SrIRAL ReGuLatine Dynamo Co., LTD. 
—Creditors should send particulars of debte, &c., to Mr. H. C. 
Bound, 61 and 62, Lincoln's Inn Fields, London, W. C., the liqni- 
dator, by September 30th. A meeting is called for October 11th 
at that address to hear an account of the winding up. 


LIGHTING and POWER NOTES. 


Ashtead. — Street Licutinc.—In reference to the 
tender for street lighting, the Council has been informed that the 
Gas Co.'s price was £3 per lamp, and that of the Electric Lighting 
Co. £2 18s. 9d. per lamp; there were already nine lamps fitted 
for electric light, which only required new lanterne, at a cost of 


about £8 ; they were therefore saving about £13 a year by accepting 


the Electric Light Co.'s tender, 


U 
ries aa, 
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Australia.—HrphO-ELEOrRIO ScHEME.—The project 
for utilising the water supply system of Grafton and South Grafton 
in connection with a hydro-electric power scheme, prepared by 
Mr. W. Corin, of the N. S. W. Public Works Department, has been 
submitted to the Minister. He reports that a new gravitational 
water supply for the two municipalities has recently been provided 
from the Nymboida river, by means of a tunnel half-a-mile long 
and a 22-mile pipe line. There is a fall of 200 ft. in the first mile 
or two on the Grafton side of the tunnel, and by leading a new 
power pipe line for this distance, it is estimated that without any 
considerable damming 300 Kw. oould be developed. The trans- 
mission would be overhead at 32,000 volta to Grafton and 
South Grafton, where energy would be sold in bulk to the 
municipalities at the rate of 24d. per unit, The approximate cost 
of the hydro-electric installation and transmission line would be 
£23,000, whilst the distributing systems for Grafton and 
South Grafton would involve outlays of £4,300 and £13,000 
respectively. It is estimated that with energy supplied in bulk at 
24d. per unit, and retailed by the municipalities at 6d. per unit 
for lighting, and 2d. per unit for power and street lighting, the 
expenses of the distributing systems would be covered.— Cummon- 
wealth Engineer. 

ELECTRICAL PUMPING PLANT.—The electrical engineer to the 
Sydney Water and Sewerage Board, in his annual report, states 
that the 700-H.P., 5,000-volt induction motor driving centrifugal 
pumps at Crown Street continues to give good service. The cement- 


testing laboratory is fitted with electric heat baths. Motors for. 


driving testing machines are also employed. The system of 
installing emali centrifugal pumps, driven by electric motors, to 
automatically maintain the high levels full, has been extended. 
At Wollongong the electric power plant consists of a 45-Kw., 
2,200-volt, 50-cycle, three-phase generator, direct driven by a 
turbine at 1,000 R.P.M.; the head of 550 ft. under which the 
turbine operates is derived from the main supplying the town of 
Wollongong, and the electrical energy is transmitted to a 50-B. H. P., 
2,000-volt motor-driven pump at the lower dam, a distance of about 
seven miles; the pump delivers water from the lower to the upper 
dam. At Richmond inquiries are being made with a view to 
adopting electric drive, as the capacity of the present steam plant, 
which is in need of a general overhaul, must be increased. A 
100-H.P. compressing plant, driven by electric motors, has been 
put down near the Marrickville Railway Station, for the purpose 
of supplying compressed air to rock channellers and drille, 
Electric motors totalling 100 H.P. are being installed in con- 
nection with the rook-excavating plant at the new reservoir in 
Gladstone Park, Balmain. The number of electrically-driven 
pumping stations totals 31.— Commonwealth Engineer, 

ANNUAL ReEportT.—The first annual report of the Goulburn 
Council electric lighting undertaking shows a net profit of £1,375 
after providing for depreciation and all expenses. It is proposed 
to . additional plant at an estimated outlay of 37, 500.— 
Tenders, 


Barnet.—SrREET LIOHrMd.— The North Metropolitan 
Electrical Power Distribution Co. has allowed the U. D.C. £39 in 
respect of diminished public lighting during the June quarter. 


Brandon.—Street LIdHTING.— The North Brancepeth 
Coal Co., contractors for public lighting by electricity, having had 
a sum deducted from their account owing to restricted lighting, 
have informed the U.D C. that unless the balance is forthcoming 
they will be obliged to terminate their contract. The Council has 
decided to take no action in the matter, considering that the 
Council ehould not pay for energy not used. 


Braintree. — Proposep E. IL. ScH RME. — The U. D. C. 
has been informed that the canvass for prospective E. L. consumers 
has been favourable, but the matter will now have to stand over 
until the war ends. Mr. H. P. Girling, of Maldon, who undertook 
the canvass, is to be paid £40 out of £50 as agreed upon, and the 
balance when the report, delayed by the war, is completed. 


Broughton.—E. L. Scozeme.—The R. D.C. has decided 


to offer no objection to the proposal of Wrexham T. C. to extend 
the electricity mains to the parish of Broughton. 


Dartford.— PRICE INcrEAsE.—The U.D.O. has, owing 
to the extra cost of coal and other incidental expenses, increased 
from October 1st the charges for electricity as follows :—Lighting, 
flat rate, by Id. per unit; ditto, alternative rates for long-hour 
consumers, by $d, per unit; power, by 4d. per unit. Oharges will 
be re-adjasted as soon as coal can be purchased at or near the rates 
in force before the outbreak of war. 

Draperstown (Co. Derry).—PRoposep E. L. — A meet- 
ing of ratepayers has appointed a Committee to report on the 
advisability of having the town lighted by electricity. 

Dundalk.— The electrical engineer reports that the new 
storage battery at the power station is nearing completion. The 
six new cells erected recently as an extension of the battery were 
permanently connected last week. The first of the two new Diesel 
engines is about to be received from the makers. Several important 
connections have been made. 

Hove.—Price INOREASE.— The Council has decided to 
increase the charges for eleotricity by 20 per cent. during the 
period of the war. 

Ifield.—OvernHeaD Lines.—The P.C., which is about 
to install electricity in place of gas for public lighting, has applied 
to the Horsham R. D.C. for permission to erect standards in the 
parish for overhead lines. The Roads Committee has been deputed 
to consider the matter and report. l 


India.—The electrification of cotton mills in Bombay 
from the power supply of the Tata Hydro-Electric Works at 
Lonawla is rapidly proceeding,, about a dozen mille having been 
connected at the end of last month. The Pearl and the Simplex 
Mills are the latest additions, both being designed for the electric 
drive. The Simplex isa spinning and weaving mill fitted with over 
800 looms and 30,000 ring spindles ; the whole of the machinery 
is driven by eight Westinghouse motors aggregating 1,300 B. H. P., 
with two transformer seta of 600 Kw. each. The e oon- 
sumption is about 900 units per hour or 11,000 units per day, at 
0°55 anna per unit; the annual cost to drive 30,000 spindles and 
800 looms averages about Rs. 1,10,000 (27, 383).— Indian Textile 
Journal 


Keighley.— PRICE INCREASE.— The Electricity Com- 
mittee has decided to recommend the Council that, in view of the 
increased oost of production caused by the war, the scale of 
charges for direot-current electricity for lighting, motive power, 
heating and cooking purposes (but excluding eledtricity suppli 
in pursuance of existing sealed agreements) be increased by Id. per 
unit from October lst next inclusive, 


London.— Sr. Pancras.—The B.C. has received the 
consent of the Treasury to the borrowing from the Ecolesiastioal 
Commissioners of such a proportion of the £22,530 as will be 
necessary to cover the cost of the two boilers at the King's Road 
electricity station, now approaching completion. The Electricity 
Committee recommends that a loan of £11,265, the amount 
required at the present time, be taken up. The Finance Com- 
mittee recommends that the sam of £6,413, remaining in the net 
revenue account of the electricity department at March 31st last, 
after retaining £4,000 as a working balance, be utilised for thes 
relief H the rates. The electricity reserve fund now stands at 
£44,160. 


Milnrow.—The U.D.C. has decided to inform the owners 
of Coral Mill that it is not in a position at present to supply 
electricity. 

Motherwell.—ANNUAL ReEportT.—Mr. J. A. Wishart, 
burgh electrical engineer, reports that during the year there were 
generated 3,487,437 units, as compared with 3,620,089 units in 
the preceding year. Owing to restricted lighting there was a 
decrease in consumption of 82,171 units; power sales increased 
by 55,274 unita. During the year 46 new installations were 
connected to the mains, The total income from all sources 
was £16,082. 


New Earswick.—OverHEAD LIxRS.— The Flaxton 
Council has again considered the question whether electric current 
should be conveyed to New Earswick by overhead or underground 
cables. Previously the Council had decided in favour of the latter, 
but the general mansger of the York electricity department 
wished it to reconsider ita decision, stating that only single poles 
would be erected, and these would be no more unsightly than 
ordinary telegraph or telephone poles. The Council decided to 
adhere to its previous decision in favour of underground cables. 


New Zealand.—AxNUAL Rerort.—The report of thecity 
electrical engineer, Dunedin, for the year ended March 31st lactsbows 
total revenue £57,627, and working expenses £18,799. After pro- 
viding for interest 320, 997, depreciation £3,825, and renewal fund 
£10,145, there was a net profit of £3,860. There were 10999 608 
units of electricity sold, as against 10,155,471 in 1914. The con- 
sumers numbered 5,015; the number of motors in use on the 
mains was 845 of 7,084 H P., and the total generating aud distribu- 
tion costes per unit were 402d. Average price obtained for private 
lighting, 3°36d. per unit; power and heating, 739d.; and fcr 
tramways, ‘715d. 

The Pablic Works Department is receiving many applications 
for the supply of current from the Lake Coleridge hydro-electric 
scheme. At Tai Tapa, 12 miles from Christchurch, a local butter 
factory is not only changing over to electric drive, but is under- 
taking the distribution of current on a oo-operative basis to 
residences in the district. A larger flour mill is to be erected at 
Lincoln to be electrically driven; current is also to be supplied 
to the Lincoln Agricultural College. Negotiations are also in 
progress to supply current to Oxford, Hororata, and Cust, and 
other country towns. It is anticipated that the farmers will teke 
advantage of electric power for carrying out farming operations as 
a means of cheapening production.— Commonwealth Engineer, 


Peterborough.—Parice INCREASE.— The Council has 
increased the price of energy for power purposes by jd. per unit 
as from September 30th. 

R.D.C. has been 


Runcorn,—Prov. Orprer.—The 
informed that the B. of T. has granted Warrington T.C. an orcer 
to supply electricity to the works of the Richmond Gas Stove and 
Meter Oo., at Grappenhall, which are in the rural area. 


Sandgate.—Restrricrep LigutTinc.—The Folkestone 
Electricity Co. has allowed the U. D.C. a reduction of £210 from 
£486 due for public lighting as the rebate owing to restricted light- 
ing. The Council considers the offer reasonable, but has asked for 
further adjustments on future accounts. 


South Africa.— NEW ELECTRIC PLrant.—The annual 
report of the Government Mining Engineer of the South African 
Union, dealing with machinery, shows that during the year 1914 
the chief items of new electrical machinery introduced were as 
follows :—Transvaal: Electric generators and engines, hoists, 
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Idéomotives and motors, £201,315 ; power cables, transformers 
bella, telephones, &., £79,406. Cape Province: Electric 
gehetators and engines, hoists and motors, £25,642 ; power cables, 
tradeformers, bells, telephones, Ko., £12,651. Orange Free State: 
_ Eléctrico generators and engines, aud motors, £4,819. There were 45 
éléctrically-driven coal-cutters in use in the Union in 1914. The 
number of electric hoists licensed for the transport of passengers 
` @éntinues to increase; in the Transvaal, at the end of the year, 
there were in operation 103 induction-motor hoista, with an. aggre- 
gate of 53,769 H. P., and 23 Ward-Leonard type hoiste, with an 
aggregate of 25575 H.P, Of the 162 elevators in the Transvaal 
whioh came under the supervision of the Mines Department, 157 
were electric; in Cape Province there were 60 electrical] y-driven 
elevators ; in Orange Free State 4, and in Natal 85 out of a total 
of 89. The number of units of ‘electricity used for mining pur- 
poses was 451,988,177. There were nine separate accidents in 
conhection with electric plant at the mines, classified as follows :— 
Direct contact with a live cable exposed through abrasion of the 
insulation, 3; contact with a conductor (signal wire), made live 
by: ite contact with a live cable exposed through abrasion of ite 
insulation, 1; accidental contact with the ineulated part of 
apparatus, (a) with live parts nominally exposed, 3; (b) with live 
parts nominally unexposed, but improperly exposed when live for 
adjustment, 1; misadventure, 1.—§. A. Mining Journal. 


St. Anne's-on-Sea.— Out of a total of 321,191 units 
used up to July 3 Ist, 44, 290 units were for domestic power. This 
is a big increase compared with a year ago, when the figures were 
28,180. The output of electricity for August showed an inoreased 
consumption, in spite of a reduction in public lighting, &o. The 
consumers now number 1,661, an increase of over 100. 


Wakefield. Loan APPLICATION AND PRICE INCREASE 
—The Oity Council last week was informed that it was anticipated 
that there would be a deficiency on the electricity undertaking, 
and that the Local Government Board had refused to sanction any 
fnrther loans for extensions of the works at present. The Elec- 
tricity Committee, however, had decided to apply for sanction to 
borrow £1,000 to meet the cost of providing an additional boiler 
feed pump and a cooling tower at the works, With regard to the 
question of the price of electricity, the Committee recommended 
that the charges for power and lighting purposes be inoreazed 123 
per cent. from October lst. 

ANNUAL Report The report of the city electrical engineer 
stated that during the past 12 months 3,132,262 units had been 
sold, whilst the number of consumers showed an increase of 88 at 
1,025. There were 352 motors connected to the mains, with a 
total of 3.398 H.P. The revenue amounted to £18,055, and the 
expenditure to 3 10, 856, interest and sinking fund charges absorbed 
£6,693, and there was a net profit of £506. It was estimated 
that the revenue of the undertaking would fall by about £900, on 
account of the reduction of lighting in the streets. 


Wallasey. — PLANT Extension. — The Council has 


sanctioned the expenditure of a further £9,000 for the installation 
of new plant at the electricity works. 


Walsall.—As the new station and plant will not be in 
operation this year the Electricity Committee of the T.C. has 
decided to postpone work on the E. H. T. change over, and concen- 
trate the staff upon the L. T. change over, is., the laying of a third 
wire to 105-volt maine and the balancing up of 105-volt consumers 
on the.three-wire system. The Committee has approved an exten- 
sion of mains at an estimated cost of £180. ü 


Windsor, —STREET LIdHTMd.— The electrical installa- 
tion Co., Ltd., have again allowed the T.C. a rebate of £17 off the 
past year's account for publio lighting. The Council, owing to 
the lighting regulations, has suggested that the present contract 
with the oompany be suspended, and that terms should be quoted 
for lighting on the reduced scale. 


` Worcester.— Matns ExTENSION.— The Electricity Com- 
mittee has decided to extend the mains in Hylton Road, at an outlay 
of £250, in order to supply electricity to Severn Bank tannery. 


TRAMWAY and RAILWAY NOTES. 


‘ Ambleside.—Motor VeHicLes.—The Council has re- 
fused the application of the Barrow-in-Furness Tramways Co., for 
licences for motor vehicles to ply in the district, 


Ashton. — WAR Bonus.—An application from the 
tramwaymen's Union for a war bonus for tramwaymen working 
on the Manchester section has not been entertaiced. 


Australta.—SrBTRBAN RATLWAT ELECTBIFICATION.— 
When moving the second reading of the City and Suburban Elec- 
tric Railways Bill in the New South Wales Legislative Assembly, 
the Minister for Public Works stated that the traffic was expand - 
ing so rapidly that it would practically double itself before the 
city railway had developed. During the last four years the train, 
tramcar and ferry traffic had increased 11°24 per cent, per annum, 
and at the same ratio would double itself in 6'5 years. Low level 
and high level underground schemes had been proposed, but the 
one before the House was what was known as the high level under- 
ground railway. It would be placed at ashallower depth than any 
of the other schemes. Axs Wining Standard, 


Birkenhead.—Fema.e LABOUR. Women conductors, 


all of whom are wives of soldiers, have been introduced on the 
Birkenhead tramways. 


Bradford.— FEMUAUE LABOUR.—A deputation from the 
Bradford branch of the Tramway Workers’ Union met a sub- 
Committee of the Corporation tramways and the manager with 
reference to the employment of women on the tramways, the 
manager having publicly stated that owing to large numbers of 
enlistments from amongst his men there was difficulty in working 
the system proport The deputation stated that the workers 
objected to the employment of women, maintaining that in Brad- 
ford, even more than in other places, owing to heavy gradients 
and “rush hours" which had no parallel on any other system, the 
work was unsuitable for females, There were plenty of men who 
had been rejected for military service, who could undertake the 
work better than women. As au organisation they objected to the 
idea until the necessity was proved. The tramway manager has 
indicated that he does not favour the employment of women if it 
can possibly be avoided. 


Bristol.—Tramways PuBChHASE.— With a view to 
enabling the negotiations with the company to be completed before 
finally making recommendations, the Tramways Option Committee 
has recommended the City Council to make application to the 
B. of T. for an order extending for one year the period during 


‘which the Corporation shall be entitled to exercise its present 


option to purchase the Bristol tramway undertaking. An order 
for an extension of time under the Act, if granted by the B. of T., 
will 8 affect subsequent periods for exercising the option of 
purchase. 


Burton.—L.G.B. Inquiry.—A L. G. B. inquiry was held 
on the 7th inst. relative to the Corporation's application for a pro- 
visional order to run omnibuses and motor- cars within the borough. 
The borough electrical engineer expressed himself in favour of an 
electric bus to carry its own electricity, the capital expenditure for 
such a vehicle being about £1,200. It is proposed to have an 
experimental service with two or three cars at firat. 


Canada,—The Hamilton Hydro-Radial Union has been 
informed that the engineers of the Provincial Hydro Commission 
at work to the south of Hamilton are surveying for an eleotrie 
line, not only from Hamilton to Port Dover and other points on 
Lake Erie, but for a line which will enter into competition with 
those of the Dominion Power and Transmission Co., as well as the 
steam road of the T. H. and B. The plans call for a hydro-radial 
to St. Catharines and all intermediate points, inclading a side line 
to Dunnville, Cayuga, &c.—Cunadian Engineer. 

ELECTRIC RAILLWATS.— The annual report of the Ottawa Dapart- 
ment of Railways and Canale for the year ended June 30th, states 
that there are now 60 electric railways (including street railways) 
in Canada, aggregating 2,052°44 miles of single track. There are 
four railway systems, having over 100 miles of single track, viz, 
the British Columbia, 345 miles; Montreal Tramways, 234 miles; 
Toronto Railway, 133 miles; and the Winnipeg Railway, 101 miles. 
The passengers carried during the year numbered 791,069,593, and 
the car-miles ran were 98,917,808. The total capitul expenditure 
is returned at $147,595,342, and the year's net earnings were 
$7 867,546, and after varions deductions for reserve, & 3., the surplus 
was $1,873,955. On one-third of the lines there was a deficit on 
the year's working. Electrical World. 


- Lendon.—Women Conpuctors —The question of em- 
ploying women as tramcar conductors in London has been put 
forward by the North Metropolitan Tramways Co., but the police 
authorities decline to issue licences. . 


North-Eastern Railway.— Heavy FREIGHT TRAC- 
TION.— According to the Yorkshire Post, experimental working on 
the electrified portion of the N.E.R. from Shildon to Newport 
has commenced, and it is hoped that the whole length of the 
Simpasture branch, from Shildon to Erimus Sidings, Newport, near 
Middlesbrough, will be opened for traffic by the end of the month. 

The starting point, Shildon, is the collecting ground for the 
West Durham coalfield, and practically the whole of the output 
carried over the line is intended to feed the enormous blast furnaces 
which are built beside the line at Erimus Sidings, between Thornaby 
and Middlesbrough. Bos ae 

Current is supplied by the overhead system, and conducted by 
two bows from the overhead conductor to the locomotives. Ten 
engines will be employed, nine of which are completed, and have 
made experimental runs. They are of the customary electric loco- 
motive form, with a cab in the middle, with eight wheels, each 
pair of wheels having a separate motor, They have been designed 
by Mr. Vincent L. Raven, chief mechanical engineer, North-Eastern 
Railway, and built at the Darlington Works, 

The electrical equipment has been designed and carried out under 
the supervision of Mr. Chas. A. Harrison, who has recently retired 
from the position of chief engineer of the company. The power 
is supplied by the Newcastle-on-Tyne Electric Supply Oo., and the 
Cleveland and South Durham Companies, who have erected several 
sub-stations for the purpose, the pressure being 1,500 volts. 


Nottingham.—FeEmate Lasovur.—The City Council 
has decided to engage women to act as tramcar conductors, the 
difficulty of obtaining suitable men having become aonte. Prefer- 
ence is to be given to young married women whose husbands are 
on active service or invalided home, and they will receive full rate 
of pay and uniform. 
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Southampton. — FEMALE Lasour.— The Tramways 
Committee of the Corporation proposes to employ women con- 
ductors during the continuance of the war, at a rate of pay of 5d. 
goa for, ás far as possible, eight hours per day and six days 
a w 0 ae i : Í 


Jouthport.— ANNUAL Report.—The revenue from the 
tramways for the year ended March 31st last exceeded that of the 
previous year by £1,574, the total being 2 20.420. 


‘Walsall.— Women Conpvuctors.—The Tramways Com- 
mittee is now employing females, to act temporarily as conductors, 
men being unobtainable for the position. They are being paid the 
same rate as men. enen e 

Women conductors are now engaged on the cars in Wolver- 
hampton. 


Wharfedale.—RAILLRSS . Tractron.—Last week the 
inauguration took place of the new raillees route from the 
Guiaéley terminus of the Leeds City tramways to Otley. The fare 
is to be 3d., and the charge from Otley right through to Leeds 
will be 8d. * 

Wigan.—AxNUAL REPORT. The report of the general 
manager of the Corporation tramways shows that the profit on the 
year's working was £902, as compared with £4,690 in the previous 
year; the traffic receipts were £75.248, a decrease of £2,726, and 
the working £46,177. Interest on capital absorbed 
313,866.“ and rent of leased lines £3,662; £13,101 was 
allocated to sinking fund and repayment of mortgage loans, and 
£4,231 was transferred to the renewal fund. The total car-miles 
run were about 1} millions, and the receipta per car-mile were 
12°07d., a decrease of 0'39d.; passengers carried numbered 
13,811,709, a decrease of about half-a-million. The energy con- 
sumption 1°461 units per car-mile. The total capital expendi- 
ture amonnts to £481,577. 

FEMALE Lasoun.—Six women conductors were employed on 
the Martland Bridge Mill route last week. 


TELEGRAPH and TELEPHONE NOTES. 
Australia.—The Postmaster-General claims to have 
effected a- saving of £25,000 by utilising scrap materials, such as 
metal pieces; &c., from old telephones in the departmental work- 
shops. The material formerly largely went to waste. 
“Improvements in the telephone service are about to be adopted 
by the Postmaster-General, as the result of a general conference of 
telephone managers, on a report submitted by Mr. G. H. Morgan, 
telephone manager in Melbourne, and Mr. S, L. Monaghan, assistant 
telephone manager in Sydney, who recently toured America and 
Great, Britain. Mr. Spence states that by the “attended-pay 
station ” the-caller is spared the delays and difficulties incidental 
to the penny-in-the-slot-syatem. It is specially adapted to busy 
centres. and is to be first tried at the central telegraph receiving 
office, Melbourne, and the General Post Office, Sydney. The no 
delay trunk service” is a speeding-up process in the traffic between 
ox workable on certain lines not more than 25 miles in 
length. It is also intended by the Postmaster-General to adopt a 
soheme, founded on that in existence in America, for the training 
of operators, and the practice of employing women operators on 
night duty is to be extended. 


New Telephone Subscribers.—The Government has 
decided to impose a surcharge on new subscribers to the national 
telephone service. The.impost came into operation on September 
Sth, and is intended to last during the war. It is, in fact, in the 
nature of a war tar, and will be applicable to the whole of the 
kingdom. Everybody requiring a new telephone service will be 
called upon to make an initial payment of £4. That is the mini- 
mum amount, and the sum may be exceeded if the installation is 
likely to entail much outlay. The surcharge is due entirely to the 
‘ shortage of labour occasioned by the war, there having been, owing 
to enlistments and other causes, a considerable reduction in the 


number of men available for telephone extension. Under these 


ciroumstances the Postmaster-General is unwilling to undertake 
any new work which ean be avoided. The object is to sift out 
applications and reject those which are not urgent, so that what- 
ever money is spent may be used to the best advantage. The sur- 
charge must be prepaid. On the installation being made, the 
ordinary tariff rates are enforced. 


The Telegraph Service.—The Retrenchment Com- 


mittee, of which the Chancellor of the Exchequer is chairman, has · 


presented to the Government an interim report, in which it recom- 
mends economies in the. public service which can be carried into 
effect at once and without legislation. The Committee considers 
that certain unrempnerative Post Office services should be made 
self-supporting, and chiefiy the telegraphic service, on which there 
ir now a loss. If the recommendation is adopted by the Govern- 
ment, as it doubtless will bə, the public may have Is. telegrams 
a Farther, there is reason to believe that the Committee 
recommends that the low Press rates should be increased. It has 
been stated lately that the loss to the Post Office on this 
advantage given to the newspapers is £300,000 per annum,— 
Daily News. is | : , 


The World's Wireless.— The 7,000 ship stations in 
the world require over 15,000 licensed men to operate them, while 
over 1,000 land stations with a working force of 3, 200 men are 
required to handle the business which originates on board, or for. 
these vessels. The records of the United States show that about 
2,000 amateurs have been licensed in the past few years to operate 
their own stations. All the best equipped warships carry wireless, 
and a fair estimate of the number of navy vessels at war 80 
equipped is Great Britain 500, Germany 200, Italy 200, France 
180, Rassia 110, Japan 70, Austria 60. There are also a large 
number of smal! vessels. under Colonial flags. The United States 
has over 300.— . and T. Age. 


United States.— The affairs of the United Wireless 
Telegraph Oo. have been settled, after long litigation, and the 
company has been dissolved.— T. and T. Age. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.— October 25th. Six electrically-operated 
wharf capstans, for the Sydney Harbour Trust. Forms of tender 
from the Engineer-in-Chief, Harbour Trust Offices, Circular Quay.“ 

October 25th. For the Commonwealth Department of Defence 
(Navy Office). Supply, delivery and erection of power-station 
pint and equipment for the Commonwealth Naval Dockyard, 

ydney. as Sy ee 

VICTORIAN RAILWAYS. —J Sth, 1916. Installation of 
automatic sprinklers and thermostats at Jolimont car-shed. Chief 
Storekeeper, Railway Offices, Spencer Street, Melbourne. 


Bristol.—September 24th. Unwashed small coal for 
six or twelve months, for the Corporation electricity works. 
Mr. H. F. Proetor, Chief Engineer and General Manager, Exchange, 
Corn Street (returnable deposit of £2 28.). es o 

ZBurnley.— September 20th.. B. of G. Electrical goods. 
Tender forms from Mr. J. S. Horn, Clerk. ' ie 

Dundee.—September 27th. Heating and ventilating the 

City Hall Buildings, Dundee. Mr. Jas. Thomson, City Architect. 


Edinburgh. — October 4th. Corporation. Cast-iron 
intake shaft, pump shaft, &o., for obtaining sea-water for con- 
densing in connection with the new electricity station at West 
Bank; Portobello. The Engineer, Dewar Place station, Edinburgh. 


Halifax.—September 22nd. Electrical fittings for six 
months for the B. of G. Mr. A. T. Longbotham, Olerk, Carlton 
Street. 

London.—Bow.—September 21st. Electrical goods for 
the managers of the Poplar and Stepney Sick Asylum District, 
Mr. S. G. Wright, Clerk, the Asylum, Devon's Road, Bow, E. 

KENSINGTON.—September 23rd. Six months’ supply of electric 
lamps and fittings for the B. of G. Mr. W. R. Stephens, Clerk, 
Guardians’ Offices, Marloes Road, W. a 

H. M. OrFIcE or Works.—Ostober Ist. Repair of incandescent 
electric lamps. See Official Notices” to-day. oe tye os 


Liverpool.—September 21st. Electric supplies for six 
months, for the West Derby B. of G. Mr. H. P. Cleaver, Olerk, 


Brougham Terrace. . Le 
Manchester.—September 21st. Guardians of Manchester 
Union. New motor-driven compressor for refrigerating apparatus. 
Specifications from Mr. A. J. Murgatroyd, 23, Strutt Street, Man- 
chester. . - , 
September 2lst. Corporation Tramways Department. Supply 
and delivery, up to March 31st, 1916, of best house, furnace and 
anthracite coal. Mr. J. M. McElroy, 55, Piccadilly, Manchester. 
Also same date, (%) making up of uniform clothing, and (c) uniform 


caps. ` 

Merthyr Tydfil.—September 21st. Electrical acces- 
sories for six months, for the B. of G. workhouse, Particulars 
frorn the Master. 

New Zealand. — Dunevin.— November 3rd. City 
Council. Supply and delivery of insulated and bare copper wire 
in quantities for a period of two years. Specifications at Electrical 
Engineer's office, Market Street, Dunedin.— New Zealand Shipping 
and Commerce. 


Shanghai.—September 24th. Municipal Council. One 
turbo-generator, 5,000 Kw., and one or two of 10,000 KW., complete 
with condensing plant, kc, See ‘ Official Notices” August 20th. 

September 29th. E. H. T. switchgear, statio transformers, and 
underground cables for 22,000 v., for the Municipal Council. See 
“ Official Notices August 27th. ' 3 75 

South Africa.—JofHANNESBURG.— October 9th. Mani- 
cipal Council. Water-purifying plant with a capacity of 75,000 
gallons per 24 hours, for the generating station.“ 

Spain.—September 30th. Registro de la Dirección- 
General de Telégrafos, Madrid. The construction and working. for a 
maximum period of 20 years of a central telephone exchange at each 
of the following towns : — Huesca (Province of Huesca); Lorca 
(Province of Murcia); Orihuela (Province of Alicante); Borjas 
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Blancas (Province of Lérida) ; and Aguilas (Provinoe of Murcia). 
A copy of the Gaceta, containing particulars (in Spanish) re- 
garding the installation of the necessary plant and material, may 
be consulted by United Kingdom manufacturers of telephone 
exchange equipment at the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall Street, London. E C. 


Swindon.—September 18th. Corporation. Supply of 
steam coal. See Official Notices September 3rd. 


Warrington.—September 22nd. B. of G. Electrical 


goods (“ none of German or Austrian origin") for six months 


ending March 31st, 1916. Mr. Arthur Bottomley, Clerk, Bewsey 
Chambers. 

September 28th. Twelve months’ supply of earthenware conduit, 
for the Electricity Department. See ' Official Notices" to-day. 


Whittingham.— September 20th. County Asylum. 
Supply during six months,! commencing Ostober lat, 1915, of 
various workshop stores. Mr. H. E. Morgan, Clerk and Steward. 


Wolverhampton,—September 21st. Electric fittings 
for six months for tbe B. of G. Mr. F. Harrisen, Clerk. 


Specifications for the items marked * oan be seen at the Board 
of Trade Commercial Intelligence Branch in London, 


OLOSED. 
Australia.—The following contracts have been placed :— 


P. M. G.“s DEPARTMERT, VICTORIA. 
em 1, one accumulator battery, Premier type, Perth, £840; item 9, ditto, 
South Australia, £315; item 8, ditto, Flinders Island, £305; item 4, 
ditto, Queensland, £806.—Warburton, Franki, Ltd. 
VICTORIAN RAILWAYS DEPARTMENT, 


Carbons for arc lamps, £46 10s. per ton.—Aust. General Electrio Co. 

Kenti insulated wire: item 1, No. 14, solid, £48 5s. per mile; item 2, No. 8, 
stranded, 295 78. 6d. per mile; item 8, No. 6, stranded, £115 10s, per 
mile.—R. W. Cameron & Co., Ltd. 


One 80-xw. Silvertown shunt-wound generator complete, £188 10s.—I.-R., 
G.-P. & Telegraph Works, Ltd. — Tenders, 
WEST AUSTRALIAN GOVERNMENT TENDER BOARD. 


Metallic-filament lampa: item 1, 2s. each; item 2, 18. each; items 3, 4, 5 
and 6, 113d. eaoh.—C. Atkins & Co. Aust. Mining Standard. 


Axlesbury.— The U. D.C. has accepted the tender of 


Mr. Thos, Robinson, of Liverpool, for installing the electric light 
at the Town Hall, at £129. 


London.— Messrs. Siemens Brothers Dynamo Works, 
Ltd., have received an acceptance of a tender for the supply of 
Wotan lamps to the G.P.O. for the ensuing six months. 

The G.P.O. has also placed a contract for Royal Ediswan drawn- 
wire lamps. 

The General Electric Co., Ltd., has for the seventh time received 
the G. P. O. (six-monthly) contract for Osram drawn-wire lamps. 
The company has also received contracts for many thousands of 
Osram and Robertson lamps for the Admiralty and the War Office. 

Sr. PANcBAS.— The Electricity Committee reports the purchase 
of the following supplies of coal, in accordance with the B. of T. 
suggestions :— 

1,000 tons Nuneaton D. S. nuts, at 928. 6d. per ton, from Messrs. Facers and 

Co., and 1,000 tons Newdegate nuts, at 22s. 7d. per ton, from Mcssrs, 
J. H. Beattie & Co., Ltd., for replenishing stock. 


1,000 tons Newdegate beans, at 218. ton; 500 tons 3-in. Hacknall, at 19s. ton, 


and for the deficiency in quantities necessary to be made up over the 
next nine months. 


2,000 tons D. S. Newdegate beans, at 218.; 1,000 tons D. S. nuts, at 22s. 6d. 
BETHNAL GREEN.—The Guardians have accepted the tender of 
Pope's Electric Lamp Co., Ltd., for 700 metal-filament lamps, at 


Is. 34d. each; and the tender of Messrs, Drake & Gorham, Ltd., 
for 300 tantalum lamps for 2 19 8e. 6d. 


Stretford.—The tender of Messrs. Belliss & Morcom 


has been accepted by the Electricity Committee for the supply and 


fitting of new valves for the intermediate cylinders of the engines 
of the last 500-Kw. set, at an approximate cost of £70. 


Sunderland.— Last week the T. C. accepted the following 
tenders on behalf of the Electricity and Lighting Committee :— 


E. II. T. switchgear and meters —Ferranti, Lid. 
Cable. B. I. and Helsby Cables, Ltd. 
Transformer oil. — E. Cleaton Rees. 

Cable. I.-R., G.-P. and Telegraph Works. 


Walsall.— The tender of Messrs. H. ( rough & Son has 


been accepted by the T. C. Electricity Committee, at £455, for 
internal alterations to the sub- stations. 


Weymouth, — The T. C. has accepted the tender of 
Messrs. R. Cox & Son for 100 service boxes, at 98. each. 
e 


FORTHCOMING EVENTS. 


Institute of Metals Fridav. September 17th. At 8.30 p.m. At the Chemical 
Boclety’s rooms, Burlington House, W. Annual general meeting. 


iron and Steel Institate.—Thursday and Friday, September 28rd and Mth. 
At the Institution of Civil Engineers, London. Autumn meeting. For par. 
ticuiars see our Notes,“ September 3rd, p. 808. 


NOTES. 


Women Conductors.—At the Birmingham Police 
Court, one Joseph Judd was fined 203. for removing the chain 
of a tramoar after it was full, and for rudeness to the woman 
conductor in charge of the car. The woman burst into tears in 
consequence of his offensive behaviour. The Bench signified ite 
determination to protect women conductors, but the other 
passengers on the car had already shown that if need be they 
were prepared to take the law into their own hands. 


Electricity in Steel Works.—The new electrical 
plant recently installed in the works of the Central Steel Co., 
at Massillon, Ohio, U.S.A., has given every satisfaction, as is 
evidenced by the statement of the directors of the company that 
the Electrically operated steel mills may be considered a success. 
The installation was due to the efforte of the Massillon Electric 


and Gas Co., who succeeded in convincing the Central Steel Co. 


that their new steel mills should be elestrically equipped, and 
the result is that electric power is employed exclusively in the 
operation of this plant. After six months’ work the superin- 
tendent reports that the capacity of the plant is 30 per cent. 
greater than that at which it was rated, and “the very first ran of 
steel was marketed and prononnced of satisfactory quality.” He 
also adds that the effectiveness of the electrical installation in 
reducing labour costs has exceeded all expectations. The mill of 
the Central Steel Co. has at present a capacity of 400 tons of steel 
per day, but four additional furnaces are to be erected immediately, 
and these also will be electrically equipped throughout. 


The New York Electrical Exhibition.—Arrange- 
ments are well in hand for the ninth annual Electrical Expoeition 
and Motor Show, which is to be held at the Grand Central Palace, 
New York, from Ootober 6th to the 16th. The Exhibition will, it 
is expected, surpass those of former years in interest, as the U.S. 
Government, including the Army, Navy, and Treasury Depart- 
ments, and the New York City Board of Education, are uniting in 
an effort having this object in view ; in addition to which all the 
leading electrical engineering and allied concerns will be present 
with exhibite. As regards the Army, this department will be 
represented by an exhibit prepared at the Springfield Areenal, 
showing the manufacture of rifles and sabres. The Signal Corps 
of the Eastern Division of the Army will also have a display of the 
communication apparatus used by a modern army in the field, 
including wireless telegraph, telephone, and various other 
signalling devices. 

By direction of the Naval Department, an exhibit is being pre- 
pared, comprising a 6-Kw. wireless sending and receiving station 
and the central generating station of a. Dreadnought. The US. 
Treasury is sending an interesting exhibit—a “Money Laundry,” 
a machine for washing, drying and ironing paper currency. 

Among the industrial exhibits of interest will be a dairy and 
a bakery, all the apparatus and machinery in oonnection with 
which will be electrically worked. The American Telephone and 
Telegraph Co, is arranging to give a series of demonstrations of 
the trans-Continental telephone line between New York and San 


Francisco, in connection with which brief lectures will be given 


on the development of the telephone and the construction of the 
trans-Continental line itself. The New York Edison Co. will have, 
among other interesting exhibite, a therapeutic display, including a 
mode] hospital and clinic, with every modern electric appliance 
used in surgery and the treatment of diseases. In addition, 
between 75 and 100 different firms have booked space at the 
Exhibition. 


New Source of Platinum. — Most of the world’s 
supply of platinum comes from the Russian deposits in the Ural 
Mountains, the average output being about 9 tonsa year, while 
only about 300 kg. is derived from other sources. The total supply 
has remained practically constant since 1900, but the price has 
more than doubled during the past 10 years, owing to the increas- 
ing demand for platinum in the chemical, electrical, and dental 
industries, and to the control exercised by a company. Moreover, 
the richest Russian deposits are gradually becoming exhausted. 

The high price of the metal has prompted prospectors to search 
for new sources, but their efforts have generally proved unsuc- 
cessful. However, at Wenden, in Westphalia, according to the 
Génie Ciril, in the course of explorations for ores of iron, lead and 
copper, the presence of platinum has been unexpectedly discovered 
in proportions such that the deposits appear to be amongst the 
richest in the world. A cubic metre of the new ore contains as 
much as 36 to 70 grammes of the metal, compared with a content 
averaging 6 to 8 grammes in existing mines, and rarely exceeding 
40 grammes. The discovery was due to a new method of chemical 
analysis, which was capable of detecting platinum not only in the 
free state, but also in the form of alloys with other metals such 
‘as silver, which being soluble in nitric acid would have passed 
without detection under the old methods of test. This fact 
encourages the hope that platinum may be found in other regions 
of similar geological formation to that of Wenden. The Austrian 
publication from which our contemporary derives this information, 
however, observes that the presence of exploitable platinum in 
Germany has not been fully proved. 


Educational.—SovTH-WESTERN POLYTECHNIC INSTI- 
TUTE The prospectus of the day and evening courses for 1915-16 
has come to hand. Classes are provided in the usual engineering 
subjecta, under Mr. A. J. Makower and his assistants in electrical 
engineering, Mesars, U. A. Oschwald and B. H. Morphy. 
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Strike of Dublin Electricians.— On Tuesday last, 
says our Dublin correspondent, all the members of the Dablin 
Union of Electricians struck work, and electrical work in the 
city was consequently brought toa standstill. The trouble arose 
out of the demand of the men for payment of 11d. per hour, the 
prevailing rate being 91d. per hour. The employers ref used to 
accede to the demand. Roughly, there are about 30 electrical 
firms in the city. Non-Union men remained at work, and some 
of the masters say they can proceed without the aid of those who 
have gone out. The Corporation electricians are not affected by 
the strike, there being an agreement under which they must 
remain at work during a local strike ; but the Corporation is bound 
by whatever agreement as to terms may be come to by outside 
employés and employ About 200 of the men on strike have 
left for Belfast and Glasgow. Several important contracts have 
had to be refused by city firms within the past few months, owing 
to the scarcity of electricians, numbers having gone to cross- 
Channel centres for munitions work. An instance has been quoted 
of a junior hand who, some time ago, was earning 25s. per week in 
Dublin, and is now getting £5 in another city. Some of the 
8 employers have advertised for men to fill the places of the 
strikers. 

Mr. J. Gibson, secretary of the Dublin Building Trades Em- 
pleyers’ Association, writing to the Press on behalf of the electrical 
section, states that the Electrical Trades Union (Dublin branch) 
came to an agreement with the Association in May, 1914, under 
which they were to receive 94d. per hour for 50 hours per week, 
resulting in a weekly wage of 38s. 64d., “ which is as high as paid 
to any skilled worker in Dublin or district, with one exception.” 
“The conditions of the electrical trade in Dublin since the war 
started are, says Mr. Gibson, extremely bad, work being scarce 
and many employers finding it almost impossible to pay expenses. 
It has farther to be borne in mind that the rate of wages in Dablin 
is as high as paid to any electricians in the United Kingdom with, 
we believe, one exception, viz.,London. The increase demanded by 
the men amounts to 78. 34d. per man per week, equal to practically 
30 per cent. When the men demanded this increase of wages we 
offered to consider the question of a bonus to men engaged on 
war work, but no notice was taken of this offer.“ 


Volunteer Notes,—ENGINEERING INSTITUTIONS’ VOLUN- — 


TEER TRAINING CORPS.— 

Company Orders.—By Lieut.-Col. C. B. Clay, V. D., Commandant, 
for week commencing September 20th, 1915 :— 

Drills, 6.30-7.30 ; 7.30-8.30. p.m. ° 

Monday.—Section 3, Technical instruction ; Section 1, musketry 
at range ; Sections 2 and 4, Squad drill or signalling. 

Friday. —Section 4, Technical instruction; Section 2, musketry 
at range; Sections 1 and 3, Squad drill or signalling. 

Attention is called to the fact that the War Office has now 
decided to employ certain Volunteer Training Corps in guarding 
waterworks, railways and prisoners. 


3BD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN. | 


TEERS).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, September 16th, 1915 :— 

Week-end Parade, — Sunday. — The Corpse will be visited by 
General Sir O Moore Creagh, V. O., G. C. B., G. C. S. I., on Sunday next, 
the 19th inst. The Battalion will parade as strong as possible 
at Liverpool Street Station (low level entrance G. E. R.), at 9.30 a. m., 
a 5 = . 4.55 p.m. 

e Quartermaster will make the necessary arrangements for 
refreshments to be served on the grounds. 

Regimental Sports.—Owing to the large number of entries for 
all the events in the Regimental Sports programme, it is absolutely 
necessary that all preliminary heats for the 120 Yards Handicap, 
and the Pole and Pillow Fight, should be got through in the 
morning on Saturday next, commencing at 11 o’clock sharp. 

The order of the printed programme will be carried out as far as 
possible. Oompetitors not answering to their names at the time 
at which each of them starts will be scratched. 

No. 10 Inter-Company Push Ball is cancelled. Another event 
will be substituted, should time allow. 

Commissions,—There are a few vacancies for Commissions in 
the Royal Engineers (Kitchener's Army) open to members of the 
Corps who are engineers by profession. Age, 25-40 years. 
Members desirous of taking up these appointments are directed 
to apply to the Adjutant, at Headquarters, 

Musketry.—There will be no Shooting at either Bisley or 
Acton Ranges on Saturday next, the 18th inst. 

A. G. JOINER, Major and Adjutant, O.B.C. 


Appointments Vacant,—Chief assistant clerk and 
accountant for Shanghai municipal electricity department (£46 
per month); jointers (41s.) for H.M. Dockyard, Rosyth. Particu- 
lars are given in our advertisement pages. 


The Electrical Photometry of Stars.— In a paper 
read at the meeting of the National Academy of Sciences, 
April 20th, 1915, Stebbins reviewed the recent work on this subject 
carried out at the University of Illinois Observatory. The 
majority of the work has up to the present been performed by the 
utilisation of the selenium bridge. This is mounted at the focus 
of the telescope, and the brightness of the illumination is indicated 
by the consequent diminution of resistance, which is measured 
by a Wheatstone bridge. The selenium bridge suffers from certain 
disabilities, the chief of which are that it is especially susceptible 
to temperature changes, and after exposure to light requires con- 
siderable time for recovery. However, it becomes more sensitive 
and extraordinarily more regular with decrease of temperature, so 
that for stellar work it is kept surrounded by an ice-pack, the 
whole apparatus being wrapped up ina blanket, . 


The selenium bridge bids fair to be displaced for such work by 
the photo-electric cell, which is more sensitive, and has a shorter 
recovery period. The photo-electrio cell has a sensitive surface of 
one of the alkali metals, which is mounted in an exhausted glass 
vessel, with a small residue of inert gas. The effect of light is to 
release electrons from the surface, which ionise the gas, and thus 
a current is produced, the intensity of which is a measure of the 
incident light — Knowledge. 

Institution and Lecture Notes. — South African 
Institution of Engineers.—At the annual general meeting of 
the Institution, Mr. W. Ingham was elected president, and Messrs. 
Bernard Price and E. G. Izod vice-presidents, The Institution 
passed a resolution offering its services to the Government of South 
Africa for investigating proposals of a technical nature for the 


benefit of the Empire. 


Train Lighting,—Commenting upon the recent train 
smash at Newark, the Yorkshire Post remarks the very small 
casualty list is, undoubtedly, a great support for the advocates of 
electricity as against gas for the illumination of railway coaches. 
The greater part of the express was electrically lighted, and there 
was consequently no fire as a sequel tothe smash. In almost all 
the railway accidents of recent years it has been the resulting 
fire which has been responsible for the worst horrors. The promp- 
titude and presence of mind of the cook in shutting off the gas 
supply in the kitchen is particularly commendable.” 


Fires Due to Air Raids.—The British Fire Prevention 
Committee's Air Raid Warning as to the nature of the bombs 
used and how to deal with fires arising therefrom, which was 
first published earlier in the year, is now being re-issued in the 
form of a small poster, which can be obtained gratuitously upon 
written application (with stamped and addressed large envelope 
enclosed), from the Registrar of the British Fire Prevention Com- 
mittee, 8, Waterloo Place, London, 8.W. The “ Warning gives 
hints in simple, direct language as to explosive bombs, incendiary 
bombe, purgent fumes, and simple methods for meeting outbreaks 
of fire. It is illustrated with particulars of the incendiary bomb 
generally used by the enemy. 

A Resourceful Lineman.— The foreman of construc- 
tion in an Arkansas town a few days ago, after the flood had 
prostrated all telegraph lines, was instructed to restore communi- 
cation at all hazards and withott an instant's delay. The fore- 
man was resourceful. He chartered a lifeboat and started down 
the stream, which covered the roadway and fields. In the course 
of a short tim» he discovered that he was getting out of sight of 
land. He therefore returned and obtained a mariner’s compass. 
He started out again, this time towing a raft of telegraph poles, 
ranging from 20 to 30 ft. in length. He took soundings at the 
first place he thought would be just about right to drive into the 
ground one of the poles, To his surprise he found 53 ft. of water. 
He then proceeded further, and in a short time he discovered that 
he was out of sight of land. An inland lake 200 miles in extent 
had been formed by the flood waters. Under these conditions the 
foreman, not to be dismayed, returned to headquarters and sent an 
urgent message ordering 100 miles of submarine cable and a cable 
steamer to be sent by rail to lay the cable. Telegraph and Tele- 


phone Age. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials —At St. John’s Church, 
Preston Park, Brighton, on September 6th, the marriage took place 
of Mr. Geo. FREDK. HILTON, assistant engineer at the Ipswich 
Corporation electricity works, and Miss Kathleen Mary Agate, 
eldest daughter of the late Mr. J. Agate, of Brighton. The 
presents included an oak and silver biscuit box from the Ipswich 
electricity staff. 

Mr. GEORGE VABREY has been appointed chief assistant at the 
Wakefield electricity works during the war; an extra remunera- 
tion of £25 per annum is to be paid to him for the additional 
duties he will be called upon to perform. 

Mr. R. E. LIVESLEY has been appointed shift engineer at the 
municipal electricity works, Stretford, in place of Mr. T. Woodhill, 


resigned. 
Mn. A. E. WILSON, deputy city electrical engineer, Bristol, has 


resigned his appointment, he having been appointed by the War 
Office to the position of eleotrical engineer to the Chief Engineer 
of the Southern Command. The Electrical Committee recommends 


the City Council (1) to promote MR. A. J. NEwMAN, who has been 


in the service of the Committee for 11 years, to the vacant position, 
ata salary of £350, rising to a maximum of £400 ; (2) to promote 
Mr. A. J. OSTLEB, who has been in the Committee’s service for 
14 years, to the position of sub-station engineer, at a salary of 
£200, rising to a maximum of £250; and (3) to promote Mr. 
I. A. D. PEDLER, who has a record of 154 years’ service, to the 
position of mains engineer, at a salary of £175, rising to a maxi- 
mum of £250. The Committee is also of opinion that it is desir- 
able, owing to the large increase in the size of the undertaking, 
to appoint a boiler-house superintendent whose duties will be 
chiefly to supervise the combustion of coal with a view to further 
economy in steam raising, and recommends such appointment at 


a salary of £200 per annum, oe . 
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General. We regret to learn that Mr. J. C. WHYTE, 
of the St. Helens Oable and Rubber Oo., Ltd., was operated on 
for appendicitis last week. He is now, however, out of danger 
and progressing satisfactorily. Mr. White is the inventor of the 
patent . corrosion-proof fittings that have acted as valuable 
accessories to C. T.. wiring in severe situations. 

On the occasion of his marriage to Miss Norah Harding Moss, 
daughter of Mr. Wilfred Moss, of The Knolls, Nanpantan, 
Loughborongh, MR. WM. PEARSON, of the staff of the Brush 
Electrical Engineering Co., has been presented by his colleagues 
with a case of cutlery. 

The marriage took place at the parish church, Harpenden, 
Herts., on Sept. 6th, of Miss Winifred Mary Down, elder daughter 
of Mr. F. J. Down, M. I. RE. E., of Glengariff, Harpenden, and 
Mr. SELWYN DCDLEY, younger son of the late Rev. H. T. Dudley, 
vicar of Whitfield, Glossop. - 

We regret to learn from the Jronmonger that M. ADOLPHE 
GREINER, of Liége, president of the Iron and Steel Institute, is 
seriously ill, suffering from an internal complaint. On September 
lst news reached this country of an improvement in his condition. 

Mr. GEORGE DAWKES, who has been appointed controller of the 
Telegraph Department, General Post Office, Edinburgh, in succes- 
sion to Mr. Wm. Smith, who retired in May, has had a wide and 
varied experience. In 1874 he joined the service as a telegraphist 
at Leamington Spa, afterwards going to Brighton. His next 
appointment was to the North-Eastern surveyor's district, and later 
he cig peer superintendent at Leeds. He was afterwards trane- 
ferred to London as assistant traffic manager in the secretary's office. 

MR. W. C. P. Tapres, M. I. E. E., manager of the Stepney elec- 
tricity undertaking, is a member of the London Munitions 
Committee. . 

The Commonwealth Engineer states that MR. A. FRASER, elec- 
trical engineer, Sunbury, Vic., has been appointed second engineer 
at the new power house, Canberra, N.S.W. Mn. M. C. HENDERSON, 
assistant electrical engineer to the Danedin, N. Z. Council, has been 
appointed city electrical engineer in succession to Mr. E. E. Stark. 
Mr. G. T. EDGAR, who was employed in the electrical engineer's 
office as draughtsman, has been appointed assistant electrical 
engineer. l 

The Rèriew of the River Plate states that Engineer ALVAREZ 
CorTEs has been appointed manager of the State electric power 
stations of Uruguay. | . 

It is announced in the Press that Temporary Lieut.-Colonel 
GEORGE R. H. BowDEN, Royal Fusiliers (City of London Regiment), 
has relingufshed his temporary rank on vacating command of a 
battalion. oe 

Mn. Epwin C. FLINT, who for the last nine years has held the 
position of senior estimator in the cable sales department of 
Messrs. Siemens Bros. & Co., Ltd., Woolwich, has resigned to take 
up a position with Messrs. Pirelli-General Cable Works, Ltd. 


. Roll of Honour.— CHARLES COOPER, of. the Royal 
Naval Division, who was. 34 years of age, and formerly worked at 
the Salford Corporation. electricity station, has died from wounds 
received in the Dardanelles. = a oo 

Lance Corpl. CHRISTOPHER MOONER, of the 11th Manchester 
Regiment, who has been killed at the Dardanelles, was employed 
by the Broughton Copper Co., Salford, and was in training as an 
electrical engineer. . 1 

Trooper ARTHUR BI BBX, of the Life Guards, formerly in the 
electric traction department of the L. & Y. Railway, is recovering 
from the effests of gas poisoning, and is now at Birchington - on- 
Saa Convalescent Hospital. ` 

Private ALEX. MCLAREN Dold, of the 6th Manchesters, who 
has died from wounds received at the Dardanelles, was for four 
years a student at the Manchester School of Technology, and in 
1912 received the Manchester University certificate of distinction 
in electrical engineering. 

Private Joan W. HoGa, of the Signal Section, Royal Eogineers, 
formerly a linesman employed by the Warrington Post Office, has 
met a tragic death while engaged on the repair of a telephone line. 
Capt. Mitcheson, in a letter to his father, states that Private Hogg 
went out to improve the telephone line which had been laid on the 
previous day. For some distance this line ran under some high- 
tension electric power lines. Hogg climbed up one of the poles 
with the telephone wire in his mouth, obviously to pat it higher 
up on the pole, and, not realising that the wires above him were 
power wires, placed his left hand on one of them. He was killed 
instantaneously. Capt. Mitcheson pays a high tribute to the work 
of the deceased, and states that he was the hardest working and 
the most cheerful and willing man in his section. Private Hogg 
was 23 years old. 

Private EDWARD Moss, of the South Wales Borderera, formerly 
employed by the Tador Accumulator Co., Ltd., Dakinfield, is 
reported missing, and it is feared that he was drowned in the 
sinking of the Royal Edward., 

Private R. HIGHAM, a former employé at Messrs. Dick, Kerr 
and Co.'s works, has been wounded in the Dardanelles whilst 
with the Loyal North Lancashires. 

Lance-oorporal BAKER, of the 5th Essex regiment. a member of 
the Chelmsford Town Qouncil, who has been killed in action, was 
for many years employed at the Arc Works of Crompton & Co., 
Ltd., and latterly at the Marconi Works. When war broke out he 
became medical officer's orderly. 

Private Victor E, CLARKE, 1-6th Manchester Regiment, who 
has been killed in action in the Dardanelles, was on the staff of 
the Old Trafford Dynamo Co., of Manchester, which he joined 
after being trained at the works of Davey, Paxman & Co., of 
Colchester. He joined his regiment on September 7th, and pro- 
ceeded a week later to Egypt for traininn. n 


Sergeant E. D. WAND ELI, of the rith Battalion Manchester 
Regiment, who was on the staff of the National Eleotrio Supply 
Co. of Preston, has been killed in action in the Dardanelles. 

Sergeant-Bugler WALTER I BNRY SLAUGHTER, of the ith Susgex 
Regiment, who has been killed at the Dardanelles, was engaged at 
the Worthing Corporation electricity works prior to the war. 

Troop-Sergeant SYDNEY GORDON Kerry, of the Berks Yeomanry, 
who was on the staff of the Reading E.L. Oo., has been wounded 
Pe in the Dardanelles. At first he was, reported to have been 

Private CLIFFORD HIrCHCOkx, who was formerly in the test 
department of the British Thomson-Houston Co., Ltd., of Rugby, 
has been killed in action. He was serving with the Canadian 
Contingent. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. : 


Tilling-Stevens, Ltd. (formerly W. A. Stevens. Ltd.) 
Issues on various dates from November 25th, 1913, to August 31st, 1915, of 
£50,000 first mortgage debenture stock, part of a scries of which parti- 
culars have already been filed. 


Chamberlain and Hookham, Ltd.—Capital, £100,000 in 
£5 shares (10,000 pref.). Return dated April 15th, 1915. 10.000 ord. and 
8.000 pref. shares taken up. £5 per share called up on 7,298 pref.: £36,490 
paid; £53,510 considered as paid on 10,000 ord. and 702 pref. shares. Mort- 
gages and charges: Nil. . i i 

Contraflo Condenser and Kinetic Air Pump Co., Ltd. 
(110,264) —Capital, £80,000 in £1 shares. Return dated April 12th, 1915. AN 
shares taken up. 7s, per share called up on 27,000; £9,450 paid; £53,000 
considered as paid on 63,000 shares. Mortgages and charges: Nil. 


Lawson’s Non-Conducting Composition, Ltd.—Capital, 
£10,000 in £5 shares (1,600 ord., 100 defd., and 300 pref.). Return dated 
May 18th, 1915. 1.211 ord., 118 pref., and 100 defd. shares taken up. 45 
per share called up on 889 shares; £4,445 paid; £2,700 considered as pahi 
on 540 shares. Mortgages and charges: Nil. $ : 


CITY. NOTES. 
Nairobi Electric Power and Lighting Co.,; Ltd. 
In submitting the acoounta for 1914, the directors add the following 


mparative figures :— 9 
N S 1912. 1918. 1914. 


Units generated es a 7 .. 604,899 728.852 1,020,038 
Customers connected at December 81st.. 608 610 639 
Motors connected, B.H.P, .. es 92 248 9783 433 
Private lights connected (8- C. . equiv.) 10,658 13.745 23 808 
Bireet lighting ... se «- . 2. 000 2,000 


An 


The schemes for the utilisation of the Thika Falls, for which 
tendets were received and necessary financial arrangements mrad 
had to be stopped owing to the outbreak of war. The Treasury 
prohibition of new capital issues being most stringently applied 
when it is a question of using the same ontgide the United Kingdom, 
has also effectively stopped the company's schemes. Sanction was, 
however, obtained for the issue necessary to provide the auxiliary 
steam plant to be erected at Nairobi to prevent the inconvenience 
which would be caused to the community by complete stoppage of 
the development of the company’s undertaking. i 

Two of the directors were called up for war. service, viz., the 
managing director, Lieut.-Commander R. C. Bayldon, R.N., and 
Colonel A. W. Mayo-Robson, A. M. S., in consequence of which the 
board elected their consulting engineer, Mr. E. W. Monkhouse, to 
be a temporary director of the company. 


* 


Southern Electric Tramways (Buenos Ayres).— 
The report for the year ended June shows a credit balance, after 
depreci sting plant and machinery by 10 per cent., of $87,364, to 
which had to be added $23,293 brought forward. The sum of 
$1,747 is transferred to reserve and $1,368 to contingency account, 
after which a dividend of 2 per cent. is declared and $20,665 is 
carried forward.— Financial Times. * 


Direct Spanish Telegraph Co., Ltd.— The board has 
decided to pay, in addition to the dividend at the rate of 10-per 
cent. per annum on the preference shares, an interim dividend at 
the rate of 4 per cent. per annum, free of inoomé-tax, on the orat- 
nary shares, both for the half-year ended Jane 30th, 1915. 


South Metropolitan Electric Light and Power Co., 
Ltd.—The transfer register and register of debenture stock-holders 
will be closed from September 18th to October lst, 1915, for the 
preparation of warrants for the half- year's interest, payable on the 
lat prox., on the 44 per cent. firat debenture stock. 


Manila Electric Railroad and Lighting Corporation. 
I dividend of N per cent. for the quarter ended September 30th, 
on common capital stock, is announced. y 
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Dundee, Broughty Ferry and District Tramways 
Co.—The directors’ report for the year ending July 31st states 
that the profit (including the sum brought forward from last year), 
after providing for interest on debenture stock, amounts to £3,599. 
From this is deducted the interim dividend paid on preference 
shares for the half-year to' January 31st at the rate of 6 per cent. 
per annum, leas tax, £1,354, leaving £2,244. The directors pro- 
pose to pay the final dividend on the preference shares at the rate 
of 6 per cent. per annum for the half-year ending July 3lst, lees 
tax, £1,334; to renewal fund £100; to sinking fund for the 
redemption of debenture stock, 2400; to carry forward 2109. 
During the year a portion of the company's line, 1.540 yards in 
length, was acquired by the city of Dandee, under compulsory 
powers. 


Dumbarton Tramways Co., Ltd. —Mr. Geo. Balfour, 
chairman, in moving the adoption of the report at the annual 
meeting, said that the directors regarded the result of the year's 
working as satisfactory. The total receipts from traffic and adver- 
tising amounted to £23,304, being a decrease of £259. Receipts 
from interest on deposits and temporary loans and transfer fees 
were £45 less than last year. Traffic and power expenses h 
increased by £340, and general expenses by £44; but, on the 
other hand, maintenance expenses showed a decrease of £486, due 
to the large expenditure made daring the previous year. The 
report was adopted and dividends on the preference shares at the 
rate of 6 per cent. per annum for the half-year, and on the ordinary 
shares at the rate of 14 per cent. for the year, in each case under 
deduction of income-tax, were approved. | 

Halifax and Bermudas Cable Co., Ltd.— A divi- 
dend of 3 per cent., free of income-tax, is announced for the half- 
year, making 6 per cent. for the year, carrying £10,049 forward. 

Holophane Co., Ltd.—The net profits for the year to 
June 30th were £7,309, plus £11,623 brought forward, which, 
according to the Financier, is to be carried forward, 


International Light and Power Co., Ltd. —The 


directors have declared a dividend of 11 per cent., less British - 


income-tax, on the preference shares for the quarter ending 
September 30th. ` 
British Aluminium Co, Ltd. — The directors have 


decided to pay a six months’ interim dividend at the rate of 6 per 
cent on the preference shares. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


THE 0 of the Stock Exchange markets is well maintained. 
Plain indications of inoreased taxation in the near future have 
little of thé effect which, in normal times, is associated with such 
reminders of national obligation. In peace days, the hint that 
income-tax is to be raised is sufficient to force down the prices of 
gilt-edged securities, which, in their turn, drag down a host of 
others. But taxation in these days is different from what our 

generation has been accustomed to in the past; and the call to 
farther self-sacrifice which such hints implylis accepted with some- 
thing almost like readinesss, even by those who wonder how they 
are going to stand it. 

American exchange problems are likely to be straightened out in 
the very near future by the iesue of a one hundred million pounds 
sterling loan in the United States by the British Government, but 
this factor New York has allowed to become overshadowed by 
the fresh diplomatic difficnlties that have arisen between America 
and Germany. These difficulties our cousins seem to take much 
more seriously than we do over here, where the opinion is as strong 
as ever that Dr. Wilson will not allow his country to be dragged into 
anything likely to lead to open rupture. If the Americans could 
tamely submit to the sinking of the Zustania and accept the 
“ explanations” Germany offered therefor, she will be capable 
of sitting down under any sort of insult or injury, however 
flagrant. This, at least, is a fair summary of much City opinion; 
and the London Stock Exchange declines to suppose that the 
present incidents will end in anything stronger than hot air. 

Meanwhile, events in Mexico and in Brazil are being watched 
with keen attention, since it is held that the latter country is 
struggling gamely through ita troubles, and that even in Mexico 
the hopes of settlement need not be postponed indefinitely. At 
the same time, there is not much consolation to be drawn from 
the reported attitude of Carranza as to the futility of further 
pans negotiations at present. The British Consul at Mexico City 

forwarded a complete list of the bonds and other securities 
which were removed from the vaults of the Mexican National 
Treasury by the Carranzist forces when they occupied the capital 
last February. These securities are believed to have been 
deposited at Vera Cruz.- The list is now available for inspection at 
the Commercial Intelligence Department of the Board of Trade, 
73, Basinghall Street, E.O. It embraces the names of a very large 
amount of securities, with the numbers of the bonds concerned ; 
so if any readers dre unfortunately interested in this matter, they 
should put themselves into communication at once with the 
department. 

Ons of the features of this week is the e recovery in 
various of the steam railway stocks. Started by a rally of a couple 
of points in Brig hton Deferred, the improvement spread to the 
rest of the list. The Brighton Company has just inaugurated a 


new. system of third.class Pullman oars, and it is thought-that 
this enterprising step, and the publioity given to it, have directed 
attention to the low price of the stock. The London and South- 
Western Preference issue, made primarily for the purpose of pro- 
viding funds for the electrification of the suburban lines, has 


braced up to 100. Underground Electric Income bonds had. a 


qnick rise of 1}, and Metropolitans and Dlstriots are both better. 

This change in the aspect of the market has come about in spite 
of the new agitation on behalf of the railwaymen, in which some 
of the authorities who cannot as a rule be accused of championing 
the oause of labour, have recognised a certain amount of justifica- 
tion. With the railway business of the country in the hands of 
the Government, the idea is that dividends are not likely to fide- 
tuate to any material extent. Some ten weeks’ dividends have now 
accrued in the prices of the Home Railway stocks ; and, as this js 
the fat half of the year, Home Rails are being recommended aè 
good investments to which can be safely.entrusted, at all events, 
part of the money realised by the sale of 9 bonds, of which 
many thousands of pounds’ worth have changed Continents within 
the last few weeks. The immediate outlook is hardly affected by 
the probability of another War Loan before the end of the present 
year; and it takes very little demand for stock to throw into relief 
the limited nature of the floating supply available to meet it. 

The market for electrical supply shares is dull and heavy. There 
are a good many sellers about; some of them are anxious to- get 
any sort of bid for their shares, this being the case, of course, 
where people are obliged to raise money. To quate one example: 
certain shares, nominally supposed to be 83-9, were pressed for 
sale by a holder of 25, who insisted upon some. sort ot a bid being 
made him. The best offer, he could get was 
nominal price. We have used fictitious erases, bat the company 
is one of the best in the Metropolitan list: Meanwhile, prices are 
not put down to any noticeable extent. For City Ordinary there 
are a few buyers, and the quotation has hardened to 12}. 

In the manufacturing group, the principal change is one which 
cannot be traced in our lists. British Insulated Wire have been 
extremely difficult to sell for months past, but within the paat 
day or two a buyer has been about, prepared to give 10$, or a 
little more. The inquiry no doubt is stimulated by the inorease 
ia the interim dividend, which is taken. to foreoast am advance 
upon the present good rate of 15 per cent. At the current level, 
the shares pay just over 7 per cent. on the money, without taking 
into account the possibility of improvement. 

Anglo-Argentine Tramways have receded after their recent 
recovery. The Preferences are both lower, but the 4 per cent. 
Debenture stock at 73 is the turn better, following upon ite rise 
of 11 last week. In the Mexican issues there is still next to 
nothing going on. Mexico Tramways first gold bonds last changed 
hands about 391, earlier in the month; and the Seconds within 
the last few days have been done at 363. Rio Tramway bonds 
oe more active about 88, the 6 per cent. seodnd bonds keeping about 

The Home Tram way descriptions are quiet. British Eleotric 
Traction 5 per cent. Debenture stock was bought the other day at 
79, and 63 was paid for the 4} per cent. second Debenture s 

Canadian Utilities have been moving sharply in price as the 
American Exchange rose and fell. Canada is represented on the 
Financial Oommission now assembled in New. York to consider 
the establishment of a credit on behalf of the Allies. The 
prosperity of the United States industrial companies is described 

as almost ecandalous” by some of their own participants in the 
money now being made; and there is a good deal of inquiry for 
most Canadian issues. Canadian General Electrics Common, how- 
ever, is somewhat neglected at about 107, the Preference having 
been done recently at 1084. Vancouver Power 4} per cent. Debon- 
ture stock was picked up at 62 a few days back, and Shawinigan 
Water changed hands on Monday at 122, there being also a little 
demand for the company's 41 per cent. Perpetual Consolidated 
Debenture stock in the neighbourhood of 671. Consolidated Gas 
and Electric Light of Baltimore Common atook is good at 108. 

Activity is developing more and more in the shares of the Viet 
toria Falls Power Company, and this week the price of the Pre- 
ference has spurted to 17s. 3d., the Ordinary rising simultaneona@y 
to 58. 6d. The 51 per cent. Second Debentures are changing hands 
between 86 and 87. Added toa decided revival in Kaffir shares has been 
the turning off of the tap in Victoria Falls Preference which 
has had the effect of keeping the price depressed for some time 
past. Whether all the shares have been taken or not we oannot 
say, but a great many were absorbed just lately, and have gone inte 
good hands. 

The Telegraph market is slightly erratic. Great Northerns are 
£2 down. Eastern Telegraph Preference ehed 4 points. Eastern 


Ordinary is a little lower, but Anglo-American Deferred at 211 is 


4 up. Marconis are a quiet, rather uninteresting market. 
Americans, after being 158. 6d., recovered a few pence, but 
Canadian Marconie remain dull at 5s, 9d. New York Telephone 
4 per cent. rallied to 984, on the fall in the American Exchange, 
It is difficult to see how these can be worth holding by British 


investors, who have greater attraction offered them, in the , way of 


security and interest, in home-grown stocks and shares. On 
Direct Spanish Ordinary shares, an interim dividend of 4 per oent. 
is declared, and on Globe Ordinary the usual quarterly payment of 
a florin will be made at the end of this month. 

The rubber share market is scarcely so animated as it was g 
the end of last week, when dealings were on quite a healthy moh, 
Supplies of the raw material are arriving in bulk, and these no 
doubt tend to keep down the price of the produce. But the com- 
panies as a whole are doing well. The armament group is better 
again; and in copper shares a slightly improved tendency became 
noticeable upon American buying of some of the favourite copper 


properties, 


74, 158. below the 


; . 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Hom Exuucraicrry Companies, 


f Price 
5 Dividend, Sept, 14, Rise or fall Yield 
1914. 1915. this week. p. o. 
Brompton Ordinary oe ee ee 10 7 — 46 18 4 
Obaring Orden Ging 0 . BOB — $4 
do. do. do. 4 Pref. ee 4 — 6 0 0 
do. do. Clty Pre 0 ee ee e 6 0 0 
do. 4 Deb. ee ee ee eo 4 80 = 6 0 0 
ee ee ee ee ee 6 43 xd — 6 17 8 
ag d. ee ee ee a 88 — 4 17 10 
City of London s5 9 1 +} 117 0 
do. do. 6 dent. Pref, .. 6 1 — 6 11 4 
do, do. ee oe oe 6 100 -n 6 0 0 
do. do. 4g Deb. ee ee 43 85 = 6 6 0 
Oounty of London ae = ee | 10} xd — 6 16 7 
do. do. 6 per cent, Pref, .. 6 103 xd — 6 00 
do. do. 121 Deb. oo ee 4 90 — 6 0 0 
k : do. = 2nd Deb. oo ee 9 85 — 4 : 8 
ensington dinary oo ee ee e 
London BHlectrio ee ee ee ee 4d i "i 8 8 8 4 
do. do, T per oon; Pref, .. 6 4 — 6 6 4 
M do. to 4 d. ee oe ee 4 80 . 4 : 
etropo ee oe BEz 
do. per cent, Pref. af — 600 
do, d. ee ee eo 4 90 — 6 0 0 
do. 0 ee ee e 70 — 5 0 0 
8s. James’ and Pall Mall é 10 61 — 18 2 
do. do. do. 1 per oent. Pref. 7 6 — 612 0 
do. do. do. * 0 ee ee Bå P 70 -= 5 0 0 
London ee ee ee 6 3 = 6 19 0 
South Metropolitan Pref. eo ee 7 a 1 — 8 14 0 
Westminster Ordinary ee ee ee 9 — 6 18 á 
40. 4 Pref, ee eo ee ` 43 4 — 5 9 0 
. TELUGRAPHS AND TRLEPHONSS, 
Anglo-Am. Tol. Pref, ee ee ee 6 8 — 6 2 6 
oe Dein. lè 3} + 4 S 
Chile ole ee ee eo 0 0 — 
Sab. rd. ee ee ee ee 6 ne 6 1 8 
do. Pret. oe oe ee ee 10 16 — 6 18 4 
Exxtension ee oo oe 7 112 -e 2 *6 17 0 
do. é Deb. ee oe 4d 79 o 5 2 1 
Bastern Tol. Ord. 0 ee eo ee 7 116 —1 6 18 0 
0. 0 eo ee ° Bå 66 = 4 5 6 0 
do. 4 Deb. ee rx) ee é 81 : — 4 19 0 
Globe Tel, and T. Ord. ee oe ee 6 92 oer *7 0 8 
O. ¢ ee ee ee 6 94 — ł 6 8 0 
3 thern Tel. ee ee ee a — 2 5 18 é 
oe ee ee ee — 10 0 
Marconi ee ee ee ee oe 10 148 — 6 5 8 
Now York Tel. 4C44ã4.. 43 983 +3 411 7 
Oriental Telephone Ord, sè ee 10 1 ii — 6 8 1 
do. Pref, so ee 6 1 — 6 6 8 
Tel, è Deb. oe ee oe ee 44 80 — 6 0 0 
Uni 0 Plate Tel. eo ee ee 8 a, 28 6 6 
do. Pref, eo ee 6 4 — 6 27 
hn i e 
estern Te egra eo ee ee = 1 0 
do. 4 Deb, ee ee 4 Dag 4 16 5 
Homs Rans, 
M anaon; Ord, Assented ee 4 4 -m 6 n l 
etropo ee oe oe oe + 
da District oe ee ee nit g + ; H 
Electric Ordinary ee * 1 
° do, HA” o ee Nil 6, — Nil 
do. do. Income ee 6 72 111 29 10 8 
Tonnen Trams, &0, 
Anglo-Arg. Trams, First Pref. ee a 82 = 7 6 8 
e and f, oe ee 83 = 8 9 2 
do. 4 Deb. 78 + 5 9 7 
do. Deb, ee ee 43 72 =" 6 5 0 
40. 5 0 eo ee 6 74 ba 6 15 2 
Brasil Tractions .. ee oe . B 47 — 7 9 0 
Bombay Blectrio P ref. 6 103 — 517 1 
0 a Deb. oo ee 4 87 — 5 8 0 
Mexico * ee ee ee Ni 88 e Nil 
do. 6 per cent. Bonds... 40 — Nil 
do. 6 cent, Bonds eo e 85 =F Nil 
Mexican Light Common eo eo Nil 26 — Nil 
do. Pref. .. Nil 80 — Nil 
Adelaide Bup. 6 percent Prei. 6 6 z 60 
6 0 cent, 0 ee — 0 
do, 6 Deb. ee oe ee 6 98 — 6 2 0 
, MANUFACTURING OomPANIBS, 
Baboock & Wilcor e. o ææ% L — 6 8 6 
British Aluminium Or.. . 5 1 — as 
do. f. ee ee 6 18 SAT. 6 9 
British Insulated Ord. oe ee 0 0 15 10 = 7 1 2 
do. Pref. ee ee ee 6 5 ag 6 2 2 
British Westin use Pref, .. ee 7 82/6 = 9 7 6 
do. é De oe eo ee oe 4 68 2 Blt 4 
do. 6 p. Hen ee ee ee 6 101 2 6 19 0 
Oallenders 0 0 ee oe ee 16 11 bead 6 16 4 
do. 6 toe ee 0 0 ee 6 43 "= 6 11 8 
do. 0 oe oe ee 4a 92 aaa! é 17 9 
Castner- er . ee ee ee 18 8} — 412 6 
Edison & Swan, £8 pd. ee ee ve Nil 11/- 2 Nil 
do. do. fully pale ee ee Nil 1 — Nil 
do. do. 4 De 2 se ee ee 4 58 = 618 0 
do. do. 5 % Deb. eo ee 6 60 a 8 6 8 
Electric Oonstraction .. .. 6 13/- — 948 
do. do. Pref, eo ee q 19/- -m 7 7 4 
Gen. Eleo. Pref, oe 0 ee ee 6 baad 6 6 4 
Henley ee ° ee ee oe 20 14 * 8 8 8 
do. Pref, e ee oe ee 4 13 = 6 0 0 
do. Deb. ee ee ce ee 92 — é 17 9 
India-Rub r oe ee eo ee 6 8? — 6 14 8 
Telegraph Con, ee eo ee ee 20 81 EE 7 15 0 


* Allowance made for dividends being paid free of inoome-tax. 


Direct West India Cable Co., Ltd.—A dividend of 


8 per cent., free of income-tax, is announced for the half-year, 
making 6 per cent. for the year, carrying forward £63,319. 


British Insulated and Helsby Cables, Ltd.—The 


directors announce an interim dividend of 5 per cent. actual on the 
ordinary shares on account of the current financial year. 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday, September 15th. 


CHEMICALS, &e. FW 
Acid, Hydrochloric ee ee cw, ee ee 
i LI Nitrio ee ee ee ee ee ee ee 
@ n Baits ee ee ee per Si N- ee 
2 Ammoniac Bal o Ci eee : £49 
5 (large crystal) per ton i A 
2 Bisul of arbon .. ..- u £23 
r 25 
27 ee ee eo u 
Nitrate eo ee ee oe ee 
2 „ White 1 s oe 
lated Spiri. per gal. es 
2 Potassium, chromate, in casks p #44, ° 
a Potash, Caustic (68/90 ) ee r ton ee ee 
a 0 orate .. ee oe Per Ib, 1/43 ee 
6 „ Perchlorate os en 10 1/6 . 
a Potassium, Cyanide (98/100 . 5 Nom. ee 
Ciia per owt 66J- ee 
a Sulphate of Magnesia wia >. ee per ton a és 
a ur, ers Pa 311 10 
a 0 ee ee pe £8 oe 
a rv Lum ee ee ee 10 8 10 ° 
a Boda, Caustio denise w &) ee ry ee oe 
a 90 Chlorate ee ee ee 3 45 
e 4. per Id. 8d. 5 
METALS, &o, 
b Aluminium te, in ton lots... per ton . ee 
b 0 10 ton 
ones, ial Rola * 
b ee ee LE J 
p Babbite’s motal 5 280 to £231 0 
c Brass (rolled metal F to 12" basis) per Ib. 1/1 to 1/1 d. to id. åo. 
0 90 * (solid drawn) ee 90 171 hed 11 ee 
c Copper Tubes (solid drawn) >  * 1/13 to 11 
& „ Bars (best ee per ton ri ss 
& 90 ee ee ee 00 eo 
a oo Rod ee ee 0 0 u £98 ee 
„ (Bleotrolytic) Bars os 10 £88 21 10 dec. 
d L L. Bhee ee 80 #101 £i 10 dec. 
d 90 80 ee £1 10 dec. 
d 1 a H. O. Wire Der Ib, 11d. 4a. dec, 
f Bhonite ee ee ee 8/- ee 
f 90 ect oe eo se 80 2/6 ee 
a German Bilver Wire ee ee 10 1/10 ee 
hb Gutta- fine.. 0 ee oe 6/10 ee 
h India-rubber, Para fine .. —«. 7 2/43 oe 
Iron (Cleveland warrants) .. pet ton 64/10 dad. dec. 
l „ W F mo £% ia 
g Lead, Eng Pig.. ee ee 10 £34 15/- inc 
g Mercury oe ee ee ee per bot, 216 15 10/- doc. 
o Mica (in original small .. per Ib, pep ee 
i eee 8 6/6 to 10/6 & up. 
o Nickel, sheet, wire, &6, eo ee 90 Nom. ee 
p Phosphor Bronse “ 1/1 to 1 sà 
9 1 1 rolled bars & 15 1/2 to . 
9 » rolled strip & sheet ü 1/84 to 1/64 85 
o Platinum ee oe oe. ee Der os, 185 / eo 
d Gilictum Bronse Wire 0 0 ee per lb, oes ee 
f ag Magnat, In pars ee ee per ton & inc. 
g Tin, W n 10 16 ee oe "ib, 29 #1 10 inc. 
on. ee ee eo 
@ White anit tiction Metals per ton £52 to £194 oe 
È Zino, i; (Vieille Montagne bad. m om. oe 


Quotations supplied by— 
& Oo. h Baward Till & Oo. 

b The British Aluminium Co., Ltd, / Bolling & Lowe. 
k Morris Ashby, Lid. 
J Richard Johnson & Nephew, Lid. 
a P. Ormiston & Bons. 
o Johnson, Matthey & Oo., Lid. 

Telegraph Works Co., Lid. p 
g James & Shakspeare, r W. F. Dennis & Oo, 


Electro-Bleach and By-Products, Ltd.— Mr. H. J. 
Mackinder, M. P., presiding at the annual meeting held at Man- 
chester on September 9th, said that the company did not coom- 
mence manufacturing until January. Daring the eight months 
of this year an interim dividend had been paid, which told the 
meeting that, in the directors’ opinion, they not worked at a 
loss, but they had had difficulties. He was not certain whether it 
was fortunate to be the successors of a bankrupt company, because 
the public was very slow to come forward under such circum- 
stances. The company was struck by the war before the payment 
of capital was completed. The last call was not made until last 
October ; every penny had now been paid up,— Financier, 


Liverpool District Lighting Co., Ltd.—An interim 
dividend at the rate of 4 per cent. per annum for the past half- 
year is announced. 

Stock Exchange Notice.— The Committee has ordered 
the under-mentioned to be quoted in the Official List :— 

Metropolitan Railway Co. 4600, 000 5 per cent, preference stock, 
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ELECTRIC VEHICLES IN LAUNDRY 
SERVICE. 


Tumar the electric vehicle is especially adapted to house-to- 
house delivery and other transportation requirements 
demanding frequent stops is indicated by the fact that 
American department stores, bakeries, breweries, laundries, 
&c., have adopted its use on a large scale. In fact, the 
largest transportation delivery fleets in the world are chiefly 
composed of electric vehicles. It is significant that these 
fleets are a result of repeated orders extending over a period 
of 10 to 15 years. The following is a table of some of the 
largest electric fleets in the United States :— 


Ward Baking Co. ... 325 ies eee . 610 

Adams Exprees Co. ron sa S . 826 in two cities 
Ameriean Express Oo. wee eee oo 220 „ % 
Jacob Rupert é i oe aes * 145 

George Ehret Brewery 136 
Commonwealth Edison Co 114 

New York Edison Co. 130 

Gimbel Brothers 119 

Carson, Pirie & Scott . 67 

Marshall Field Co 230 


One reason why electric vehicles compose such a large 
percentage of big transportation fleets is that large and 


i A Vad Wakes 04 OE 
ont \s Neersen 
2 E $j A 4, 


FLEET oF ELECTRIC VEHICLES FOR LAUNDRY DELIVERY SERVICE, 


successful organisations usually approach their transporta- 
tion problems upon a practical engineering basis. Unfor- 
tunately thousands of smaller concerns and individuals bay 
motor delivery wagons with but a small conception of their 
suitability for a particular service. 

The Electric Vehicle Association, U.S.A., while promot- 
ing the sale and use of electric vehicles for all purposes, is 


also conducting investigations with a view to ascertaining ~ 


lines of business particularly suited to the electrics. As 
soon as these applications become thoroughly known, the 
operating costs and other data are systematically distributed 
to users in that class. 

One of the industries that has been under examination by 
the Association for some time is the laundry business. In 
no other delivery service can the electric be applied to better 
advantage than in laundry work. Not only are its inherent 
reliability, simplicity of operation, and cleanliness, features 
which every laundry delivery service should have, but also 
its satisfactory performance and economy of operation in a 
house-to-house delivery are points which should appeal 
strongly to the clear-headed business man. A successful 
user of electrics is the Branswick Laundry, of Jersey City. 

The proprietor states that he is fully convinced that 
the electric is the very best thing for house-to-house 
delivery. After three years’ experience, during which time 
we have added to our fleet gradually, so that we now 
operate 18 electrics, with two more on order, I feel that I 
have had ample opportunity to observe the results of electric 


delivery service and compare them with other methods of 


delivery. We bought our first electric three years ago, and 
it gave such excellent results, that when the time came to 
enlarge our equipment, I decided to dispose of our horses 


and wagons, and buy electrics.” . . “The 18 
electrics have not only done the work of the 40 horses 
which I formerly owned, but also take care of unusually 
heavy increase in business.” 

“ I op:rated my electrics under this plan, at a general 
average of $10 a month per car. As my electric delivery 


-wagons averaged 20 miles per day during this period and 


figuring on 300 working days to the year, it will be noted 
that the cost for current per mile was about 2 cents. 
As for repairs bills, I find that they are a negligible 
quantity in electric-vehicle operation. I have paid just $16 
for repairs on our first electric, which we have used con- 
stantly for over three years, and that was for new chains 
and sprockets. Compare this slight expense with the bills 
for wagon and harness repair, horse shoeing, veterinary 
service, &c. We are saving something over $600 a 
month by operating electrics. The initial cost is, of course, 
comparatively large, yet when the extreme longevity of the 
electric—10 to 15 years or more—is considered, the cost 
per year is very low. In addition, I consider the adver- 
tising value of the electric in the laundry business worth 
considerably more than the interest would be on the initial 
cost. 

„The batteries which we use in our electrics are the 
nickel-iron type, and although the manufacturer guarantees 
them for four years, I am counting on 
getting about eight years out of mine.” 

„Tires, I find, will last from 14 
to two years on an electric. The 
average life of the tires on the six 
gasoline trucks which we use for very 
long hauls is from three to four 
months. As some one has said, an 
electric never wears out. 

„Our electrics make on an average 
25 miles per day, visiting all the outly- 
ing suburban districts. Some of our 
best drivers deliver as many as 900 
bundles per week and make an average 
of 32 miles per day...... During 
the most severe snowstorms last winter 
our electrics made their usual number 
of trips in the same average time. 
There is something about the powerful 
motor of an electric that enables it to 
plongh right through the snow which 
no gasoline truck, in my experience, 
has been able to do as well. Several 
times our gas cars were stalled and had to be towed 
in. . . The same men who had been driving our horses, 
and had probably never touched the steering wheel of any 
automobile before, learned to operate the electrics in a little 
more than a day..... I am fully convinced that for 
laundry delivery service the electric is the most efficient and 
economic vehicle.” 


* i 


- FIELD TELEPHONES. 
By CHARLES R. DARLING. 


(Abstract of paper read before the ROYAL SOCIETY OF ABTS, 
July 28th, 1916.) 


IN this greatest of all wars, the combatants on both sides find that 
the telephone is an indispensable adjunct in the conduct of opera- 
tions in the fleld. By its aid communication is established between 
the various unite, guns are fired according to orders conveyed by 
telephone from the battery observer, and in nearly all cases where 
it is necessary to keep two or more stations in touch the telephone 
is used. Flag signalling, being too conspicuous, has practically 
been abolished ; and the present war has rightly been termed a 
„telephone war.“ , 

The telephones to which we are accustomed in civil life are 
unsuited to military operations for two reasons. First, they lack 
portability ; and, secondly, they are not provided with a means of 
transmitting messages by Morse code in the event of speech being 
inaudible. It has, therefore, been necessary to design special 
instrumente for use in the field. 

The usual arrangement of parts in field telephones follows on 
the lines indicated in fig. 1. The primary circuit consists of a. 
battery, B, connected to the primary winding of an induction coil, 
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P, and to the vibrator or buzzer, v, through the key, v K. The 
microphone or transmitter, M, is placed in parallel with the 
buzzer, and may be brought into the cirouit by means of the key, 
M K. The secondary circuit consista of the receiver, B, ong end of 
which is connected to line and the other end to the secondary 
winding, 8, of the induction coil, which in turn is joined to earth 
through a condenser, c. The arrangement at the other end of the 
line is identical with the foregoing, and to establish communica- 
tion the operator at either end connects the line to the terminal L, 
and attaches the terminal E to an earth-pin driven into the 


L 


Fia. 1.—TYPICAL CIRCUIT OF FIELD TELEPHONE, 


ground. In different forms of field telephones this oirouit is 
modified in various ways. Most modern instruments possess a 
third termina], placed between the condenser and the secondary 
winding of the induction coil, so that the condenser may be cut 
out or brought into the circuit as desired. In the Stevens tele- 
phone the induction coil serves to operate the buzzer; in the 
Service instrument, known as the D Mark III,” the buzzer 
windings perform the functions of the induction ooil, and a 
second receiver, inserted in parallel with the first, is provided. 
The circuit shown in fig. 1 may, however, be regarded as the 
fundamental type upon which the others are based. 

In the regulation Service telephone the battery consists of two 
„dry oelle, of external dimensions 31 x 14 x 14 in., connected 
in series. 


Operation. Current Useful life Final 
_ Two cells in series used. (amperes). of cell, voltage. 
Using simple buzzer 02—03 15 hours 1˙2 or leas 
Using polarised buzzer... O°'1—0°15 25-30 „ are 
Speaking through mioro- 7 
phone 02—0˙4 12 „ on 


Frequent renewal of cells is necessary when the telephones are 
in active use. The best clue to the condition of a cell is furnished 
by the readings of a voltmeter Placed across its terminals, and any 
cell showing a less figure than 1˙3 should be replaced by a new 
one. Voltmeters used for this purpose should be of the moving- 
coil pattern, and capable of reading accurately to Po volt. 

The induction coil used in field telephones is usually 2 to 3 in. 
long. The resistance of the primary winding is about O5 ohm 
when used with a simple buzzer, and about 3 ohms when in 
conjunction with a polarised buzzer, as in the D Mark III.“ 
The secondary winding possesses about 30 times as many turns as 
the primary. 

The buzzer or vibrator serves the double purpose of acting as a 
call-up, and also as a means of transmitting meseages by Morse 
code. In the simple form, the action is identical with that of an 
ordinary electric bell. Referring to fig. 1, the buzzer v is seen to 
consist of two windings, through which the current from the 
battery divides. These windings are provided with iron cores (not 
shown in the drawing), and the path of the current is continued 
through the iron armature D, and the adjusting screw a. When 
a current through the windings, the cores are magnetised, 
and attract the free end of D, thereby drawing it away from A and 
breaking the circuit. The cores then lose their magnetism, and 
the armature springs back and renews contact with a, thus 
restoring the circuit. The rapid to-and-fro movement of D gives 
rise to a buzzing sound, whence the arrangement derives its 
name. As the buzzer is in cirouit with the primary of the induc- 
tion coil, every make and break of the current caused by the vibra- 
tion of D will give rise to an induced current in the secondary, 
which, passing through the line circuit, acts on the receivers so as 
to reproduce the note emitted by D. The key, v K, is used as a 
Morse key for the purpose of sending messages, a long contact 
representing a “ dash,” and a short contact a dot.“ 

The objection to the simple buzzer described, which is used in 
the Servioe D Mark II” field telephone—now becoming obsolete 
—is that the note lacks sharpness, and is not suited to the rapid 
transmission of messager. In the Stevens field telephone the core 
of the induction coil, which becomes magnetised when a current 
passes through the primary, is used to attract the armature, a plan 
which simplifies construction by dispensing with the separate 
buzzer coile. A polarised buzzer, such as will be described later in 
connection with the D Mark III“ telephone, is preferable to a 


simple buzzer, as it requires less current to work and gives a 


sharper note. 

For economy of weight and space, the receivers of field tele- 
phones are made in the watch form, wound with coils of 
combined resistance about 200 ohms. For convenience of re- 
wiring, the terminals are, or should be, placed on the exterior of 
the case. 

The microphone or transmitter consists of a replaceable capsule 
contained in a metal case, the top of which screws on to the lower 


portion, and holds the capsule in position. The capsule contains a 
carbon block, with cavities in its upper surface, which are filled 
with small spherical granules of carbon. Touching the granules 
is a carbon disk, protected from moisture by a covering of mica. When 
in use the current from the battery passes through the granules, and 
when the carbon disk is vibrating, the area of contact at this part (f 
the circuit is constantly changing, This resulta in changes in the 
strength of the current, and, as the primary of the induotion coil 


is in the circuit, induced currents are produced in the secondary 


and its connections, which cause the diaphragm of the receiver to 
vibrate in unison with the diek of the capsule. 

Although not essential to the transmission of sounds, a ocon- 
denser, inserted in the line cirouit, is a useful adjunct to a field 
telephone. It is made up of alternate sheets of tin-foil and para- 
fined paper, and possesses a capacity of q to W microfarad. A 
condenser, whilst stopping the passage of direct currents, permits 
alternating currente to pass through, although somewhat impaired 
in strength. Owing to this property,a pair of field telephones, 
with their condensers in circuit, may be attached to an existing 
telegraph line, and messages sent withoutinterference, The direct 
currents used in telegraphy cannot pass through the telephones 
owing to the condenser; the alternating ourrents due to the 
telephones do not affect the telegraph instruments; and henoe 
both operations may proceed simultaneously. This fact is fre- 
quently taken advantage of in the field. It is also customary to 
use a condenser in the circuit when tapping a telephone line, as 
less current is then diverted through the instrument need for 
tapping, and the communication from end to end is not unduly in- 
terfered with. In the D Mark II telephone a condenser is per- 
manently in the circuit; in more modern forms, such as the 
D Mark III, Stevens, and Siemens instruments, the use of the 
condenser is optional, and is only resorted to for the special 
purposes mentioned above, 

The use of an earth return for a field telephone has the advantage 
of saving a second line, with the attendant trouble of laying out. 
Contact with the ground is secured by means of a pointed iron 
pin, about 14 in. long and f in. in diameter, which is driven in to a 
depth of several inches. This pin carries a terminal, and is con- 
nected to the telephone by a short wire. In damp ground a pocket- 
knife, or even a wire inserted into the ground, gives sufficient 
contact. In dry, sandy ground it is difficult to secure a good 
“earth,” and it is necessary to pour water round the pin. Shouid 
this fail, a return wire must be used. 

In the D Mark III and Siemens telephones a metal base, per- 
manently connected to the earth terminal, is provided, eo that 
when placed on the ground an earth-pin is unnecessary. The 
International Electric Co. provide a special heel-plate, to which a 
wire from the telephone may be attached, eo that a telephonist 
may use his instrument whilst walking. 


Fic. 2.—CIBCUIT oF D MARK III FIELD TELEPHONE. 


The Service D Mark II pattern was much used at the com- 
mencement of the war. It superseded an older and smaller form 
known as the Mark J, but is in turn being rapidly replaced by the 
Mark III. It possesses a simple buzzer, mounted with the induc- 
tion coil on a fibre block. Beneath this are placed two dry cells, 
and a metal box containing two condensers, one of which is con- 
nected permanently to the line circuit, and the other placed acroes 
the buzzer terminals to diminish sparking at the contact with the 
armature. The microphone and receiver are connected by flexible 
copper wires to terminals on the top of the fibre block; and the 
whcle is contained in a leather case provided with pockets for 
holding the microphone and receiver when not in use, The 
line and earth terminals protrude from the side; and a soft 
portion of the leather lid enables the buzzer to be worked without 
opening the ocase. A shoulder-strap is provided, and the total 
weight is about 54 lb. The circuit is identical with fig. 1, with 
the addition of a condenser between the armature D and the 
sorew A. 

The chief defects of the instrument are the unsuitable character 
of the buzzer for Morse signalling; the high current required to 
work the buzzer, which soon exhaust the cells; and the liability 
of the connecting cords of the microphone and receiver to break- 
age. It requires constant supervision to keep in order, and ite 
complete withdrawal in favour of the D Mark III will be an 
unmixed advantage. 

The special features of the D Mark III Telephone, which is tLe 
latest service pattern, are the use of a polarised buzzer, and tke 
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arrangement by which the windings round the cores of the buzzer 
are made to constitute the induction coil. The circuit is shown in 
fig. 2, and at first sight appears complicated. The action of the 
buzzer resembles that of the polarised bell used in ordinary tele- 
phones, but whereas this bell is actuated by an alternating current, 
a direct current only is available for the buzzer. The same 
result is secured, however, by cansing the battery ourrent to 
pass alternately through each of two windings round the 
cores, which, being oppositely disposed, produce opposite magnetic 
effects. he iron oores, Co, are mounted on the south 
pole, s, of a permanent magnet bent twice at right angles, 
as shown at the side of fig. 2. The lower extremities 
of the cores will therefore possess 8 polarity. An iron armature 
pivoted at its centre is placed between the ends of the cores and 
the N pole of the permanent magnet. The upper face of this 
armature has N polarity, and carries at either extremity a thin 
strip of steel. In the position of rest, one of these strips touches 
an adjusting screw 41, the other being free of the screw A}. Each 
core possesses two windings, one right-handed and the other left. 
On pressing the buzzer key, v k, the current flows through the 
armature to the screw A;, and thenoe round the cores by the path 
indicated by the full line. This results in the 8 pole of the core 
opposite A1 becoming strengthened, whilst that of the core oppo- 
site Aa is weakened ; and hence the armature is drawn away from 41 
and makes contact at the other end with 43. The circuit completed 
by this contact is shown by the dotted line, and the effect now is 
to strengthen the 8 pole opposite A+, and to weaken the other. 
Hence the armature leaves 42, and again makes contact with A1, 
and thus is set into rapid vibration. When the screws are properly 
adjusted, so as to make the throw of the armature even on both 
sides, a keen, sharply-defined note is obtained, suited in every 
respect to calling-up or rapid Morse signalling. This buzzer 
rcquires a minimum current of 0˙1 ampere for satisfactory 
working, this being only about one-half that needed for a single 
buzzer. A better result is thus secured, with less current, and 
consequent extension of the life of the battery. 

The secondary of the induction coil, D, shown in the drawing 
at the sides of the ooree, is wound over the buzzer coils, and every 
make or break of contact between the armature and the screws 
results in the production of an induced current in the secondary 
circuit, which, passing through the line and receivers at both ends, 
produces a response to the note of the buzzer. 

The microphone, M, is connected so that when its key, M k, is 
preesed the current passes through the full-line winding of the 
buzzer cores, which then serves as the primary of the induction 
coil, the fluctuations in current caused by speaking into the micro- 
phone resulting in induced currents through the secondary circuit 
as in the case of the buzzer. 

Two receivers, B, are used, joined to the same terminals. The 
terminal marked L or E is connected to a metal plate at the base of 
the instrument, which serves as earth contact. The condenser, o, 
is placed between the terminals L and C L, and is only in the circuit 
when the line is connected to the latter. 

The instrument consists of two compartments, provided with 
lids, the taller containing the cells and the lower the buzzer and 
condenser. On the lower lid are mounted the buzzer key, terminals 
for the two receivers and microphone, marked R and M respec- 
tively ; and also three terminals lettered L, C L, and L or k, for con- 
nection to line and earth. The buzzer itself is fastened on the under 
side of the lid, and the condenser is at the bottom of the compartment. 
One of the two receivers is contained in a leather case provided 
with a head-strap, so that it may be fastened to the ear when 
awaiting a call, leaving both hands free. The other receiver 


forms the upper part of a hand combination, which may be tele/ 


scoped into a small size for packing; the lower part being the 
microphone, the key of which is in the handle. For transit, all 
the parts are placed in a leather case, 84 in. x 4 in. in plan, and 
61 in. high, to which a shoulder-strap is attached. The total 
weight is a little over 8 lb. 

The use of two receivera is a distinct advantage, If the vords of 
one should break the other may still be used, and the line circuit 
remains intact. A very important message may be heard timul- 
taneously by two men, the risk of misinterpretation being thereby 
greatly reduced. Further, one of the receivers may be detached 
and re-wired if necessary, without putting the telephone out of 
action. The clear note of the buzzer is of great value, as Morse 
code messages are frequently the only means of communication 
in the firing line, talking being inandible. The only weak point is 
the tendency of the connecting cords to break, and this might 
be overcome by the use of stranded steel wire instead of copper, 
With this improvement, and renewal of the cells when the voltage 
of each falls below 1°3, this telephone would remain in order under 
all normal conditions. 

The lines for field telephones are made of steel wire, which 

greater mechanical strength than copper wire, and is, 
therefore, not so easily broken. A thin, single-stranded steel wire, 
with an insulation of varnish, is much used when a temporary 
communication has to be established, or when a body of men 
moving forward have to keep in touch with the rear. Such a wire 
has the advantage of lightness, and a considerable length may be 
contained on a small reel. For work of a more permanent 
character, wires composed of several steel strands, and insulated 
with rubber and woven fabric, are used, and are less liable to 
short circuits to earth than the former. Reels of different sizes, 
according to the length of wire contained, are employed ; the 
smaller reels are carried on a body-belt by the lineman, whilst 
the larger are mounted on special barrows, The lines are laid on 
the surface, or placed a few inches underground, according to 
circumstances, and in the latter case perfect insulation is absolutely 
necessary. In laying a surface wire between two stations, the 


safest route, even if circuitous, is taken. Open spaces are avoided, 
the wire being laid along a hedgerow in preference to crossing a. 
field. If a road has to be crossed, two trees or other suitable 
objects are chosen, the line to be tied to the base of the first tree 
and drawn tightly up the trunk, and then passed over a suitable 
fork at a minimum height of 15 ft. It is then passed over a fork 
on the opposite tree, drawn tight across the road and down the 
trunk, and secured at the base. In the absence of trees or poles 
the line must be buried in the road. A line should, if possible, be 
kept at least 10 yards away from any other line, otherwise induc- 
tion effects will give rise to overhearing in both, and cause 
confusion. i 

The breaking of telephone lines by fragments of bursting zhells 
is a very common ocourrence, and as the cutting-off of communi- 
cations may have very serious results, measures are taken to main- 
tain a complete circuit as long as possible. To this end multiple 
lines are used, and one arrangement, known as the “ladder” 


Fig, 3.—THE “ LADDER” SYSTEM OF TELEPHONE LINES. 


system, is indicated in fig. 3. The wire is formed into a network: 
resembling a ladder, with a connection at either end to the tele- 
phones A and B. Although numerous breaks may occur, as indi- 
cated by the crosses, a continuous circuit from A to B, marked out 
by the thick line, still exists. Networks of this kind are some- 
times buried in the ground, and enable communication to be kept 
up for long periods. The method has two drawbacks: first, a. 
large number of joints have to be made during laying; and, 
secondly, each break is liable to cause a short circuit to earth, diffi- 
cult to locate, which would prevent messages passing between the 
two ends. 

An alternative method is shown in fig. 4, where four lines are 
laid between the telephones A and B, which at one spot are brought 
to junctions D in a dug-out, where a lineman is placed provided 
with a telephone, c. It must be understood that the lines, shown 
parallel in the drawing, may take widely different rontes between 
the ends and the dug-out. As indicated by the all the- 
lines are broken ; 1 and 4 on the right, and 2 and 3 on the left of 
D. By joining each line in turn to the telephone o, these breaks. 
and their bearings may be discovered ; thus, by connecting to 4 it 
will be found possible to communicate with A, but not with B, 
and hence a break on this line between D and B is inferred.. 
Similarly it would be found that 2 is whole between D and B, but 
broken on the other side. By joining the whole portions of the 
lines 4 and 2, or 1 and 3, at the junction-box D, a continuous line 
between A and B is again established. Knowing the direction of 
the breaks, the lineman takes a favourable opportunity of repair- 
ing them, the repair being executed by laying bare the wires at 
the broken ends and tying them together by a reef knot, the bare 
part being then insulated with rubber tape or tubing. This. 
method has the advantage that a break may be located, and that 
a broken line which causes a short circuit to earth may be dis- 
connected until the broken part has been repaired. / 


Fig, 4.—MULTIPLE LINE STSTERM. 


When several telephones require to be kept in touch, an exchange- 
is used. A battery commander may thus communicate with his 
observer, ammunition wagons, and guns, or any of these units 
with each other. A small portable exchange, provided with plugs 
or switches, is used in this and similar cases. 

The office of field telephonist is one of great responsibility. He 
must be capable of keeping his instruments in order, and of exe- 
cuting ordinary repairs such as re-wiring the parts. He must be 
capable of laying lines, detecting and locating breakages, and 
repairing them satisfactorily. He must also be able to transmit. 
and receive messages by Morse code at a minimum rate of 12 words 
per minute. He is often compelled to act in an emergency, 
frequently at the risk of his life, in order to restore or keep up 
communication. His everyday duties demand knowledge, skill, 
and courage, and are important in the highest degree. ` 

The training of a field telephonist cannot be accomplished by 
drill alone. He must, if he is to be thoroughly reliable, possess a 
knowledge of the working parts of his instrument, so as rapidly 
to detect and rectify a fault. And this leads me to suggest that 
science teachers throughout the country might with advantage 
be used to impart this necessary knowledge in all localities where 
special instruction is not available, Such instruction should be 
carried out on an approved plan, and would require co-operation 
with the military authorities, in order that the actual instruments 
might be available for demonstration. By this means an 
abundance of reliable men could be secured in a short time, and 
with little expense, 


el 
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THE ELECTRICAL EQUIPMENT OF THE 
ARGENTINE BATTLESHIP “MORENO.” 


By H. A. HORNOR. 


(Abstract of paper read before the AMERICAN INSTITUTE OF 
ELECTRICAL ENOD Is.) 


(Concluded from page 352.) 


The third division of the eleotrical equipment is olassified under 
the head of interior communication systems, although a few of 


these are solely for exterior use. 


fern systems comprising this division are given in the following 


Call bells. Engine order telegraph. 
Reply signals for mechanical Fire room telegraph. 
telegraphs. Tarret salvo. 
Fire alarm. Torpedo defence salvo. 
Electrio clock. Anchor handling. 
Shaft revolution and direction. Coal bunker alarm. 
indicators. Boiler firing. 
Eleotric log indicator. Boat hour gong. 
Fael oil indicator. Day battle salvo. 
Ammunition hoist indicators. General alarm. 
Gan firing. Cease firing. 
Engine revolution order tele- Torpedo firing. 
graph. General telephone. 
Helm angle and steering tele- Captain’s telephone, . 
graph. Fire and engine-room telephone. 
Turret telephone, Azimuth. 
Fire control telephone, Course telegraph. 
12 in. (304°8 mm.) fire control Gyroscopic compass. 
telegraph. Pyrometer, 
6 in. (152°4 mm.) fire control Anemometer. 
; Eleotric whistle, 
Turret danger zone. Wireless tele graph. 
Tarret tell-tale. 


These systems are supplied with power from two stations 
on the vessel, the forward interior communication room and the 
forward dynamo room. There are two central sigualling stations, 
one forward on the upper platform deck below armour and the 
other on the gun deck aft. The vessel is further provided with 
two conning towers, one forward and one aft; two obzervation 
towers; and several gun control stations. 

A number of these equipments operate on 220 volts direot cur- 
rent, supplied in duplicate from the forward and after main 
distribution switchboards. However, certain of the telegraph 
systems require 120 volta alternating current ; others, such as the 
telephone system, clock system, call bell system, require 15 volts 
direct current; and the fire control telephone system requires 35 
volts direct current. These transformations are accomplished by 
means of small motor-generators, usually supplied in duplicate. 
The A. O. motor-generators, which are rated at 18 Kw. single-phase, 
50 cycles, 120 volta, being of rather large size are located one in 
each dynamo room. The A.C. control panel is located in one of 
the compartments constituting the forward central station. 
Supply to this panel is brought directly from the control panel 
of the after motor-generator set and, via the after interior com- 
munication control panel, from the forward motor-generator. 

The 15-volt D.C. motor-generators are both located in the 
forward dynamo room directly below the after interior com- 
munication control panel, which contains a panel especially for 
this distribution. Thus the after interior communication switch- 
board contains three panels; one for the distribution of 220- 
volt D.C. cirouite, one for the 15-volt D.C. circuits, and one for 
the 120-volt A. C. circuite. The forward interior communication 
switchboard contains two panels, one distributing 220 volts 
D.C. and the other 35 volts D.C. This switchboard receives 
energy from the two 35-volt p.c. motor-generators for the fire 
control telephone system and the two ringing motor-generators 
for the general telephone system. It also supplies 220-volt 
D. C. to the two motor-generatora fcr the gyroscopic compasa 
system. The 220-volt bus bars are energised directly from the 
after main distribution switchboard, and also from the forward 
main distribution switchboard ria the after interior communica- 
tion switchboard. Every possible precaution has been taken to 
avert any failure of operation due to lack of supply or interruption 
of service. A diagram of the bus-bar connection is cut into the 
face of all awitchboards, and these grooves are filled in with 
coloured paint. 

There are about 16 telegraph systems, such as Engine Order 
Telegraph, Course Telegraph, Ko., which are operated on the prin- 
ciple of an unbalanced circuit, i.e., when the circuit is undisturbed 
no current flows. Thus a constant A. C. field, which changes its 
direction corresponding to the periods of the exciter current, 
induces currents in the armature coils. The armature of one 
motor—let us say transmitter is wouud with three interconnected 
coila and connected by three wires directly to the armature coils 
of the receiver motor. The power in the armature windings 
depends upon the rotative position of the armature ooils in the 
field of force. If the armatures of the transmitter and receiver 
have the same position relatively to the field, then the induced 
E. M F. 8 will be of the same value and the wires between the two 
armatures will carry no current. If the armature of the trans- 
mitter is moved eo as to unbalance the armature oircuit, then 
current flows in the armature windings and produces a torque, 


and the armature of the receiver turns to the same position. 
When this ooours the equalising currents disappear, and with them 
the torque. 

Any deiro number of orders can be arranged for transmission, 
and any number of receivers connected to the transmitter, without 
increasing the number of connecting wires. Five wires are needed 
for a simple oirouit, two for the field and three for the armatures. 
For repeating instruments two sets of motors are employed. The 
transmitter motor is usually larger than the receiver motor, due to 
the fact that it often operates a number of receivers. f Energy is 
delivered to this apparatus from a 120-volt A.C., single-phase, 
50-oycle motor-generator, via a step-down transformer, which 
lowers the pressure to 50 volta. ; 

These instrumezts hive a large and varied use, as shown in the 
above list: sending orders from the bridge to the engine room 
indicating the position of the rudder direct from the rudder stock 
to the navigator, giving orders for a change in course of the vessel, 
transmitting emergency orders from the bridge or conning tower 
when the regular steering gear is deranged, ordering small changes 
in speed when in cquadron mancenvres, furnishing signals from the 
gun-firing station to each and every gun, and many other purposes 
too numerous to record. 

There are six boiler rooms on the vessel, from each of which are 
led three uptakes to the two smoke-stacks. Each uptake is pro- 
vided with a base-metal thermocouple pyrometer. Nine of these 
18 couples indicate at two stations, one in the forward boiler room 
hatch, and one in the after boiler room hatch. The indicators are 
of the low-resistance type, mounted in special water-tight oases 
and provided with a nine-point switch for the purpose of reading 
each uptake temperature. The thermocouples are formed of a 
nickel alloy wire, and capable of constantly measuring a tempera- 
ture of 1,800° F., and intermittently up to 2,000° F. The head of 
the couple is specially arranged for mechanical protection and 
water-tightness. 

The anemometer is an unusual equipment for battleshipe. 
The apparatus consists of a tranemitter comprising a pivoted 
rotative vane carrying at one end a fan. The vane in orientation 
and the fan shaft through a worm gear translate their movements 
by means of electrical contacts, Thus the velocity and direction 
of the wind may be recorded. The instrument for the Moreno 
was ordered from France, and registers 16 directions. The direc- 
tion and velocity of the wind are checked off by the pen on the 
registering chart in incrementa of one mile every time the wind 
changes. The maximum record for the chart is 63°13 miles, and 
when the pen reaches this point it automatically returns to zero. 
The transmitter is located on the top of the forward cage mast, 
and the registering apparatus in the central station. It requires 
five wires between transmitter and register, and operates on 
approximately four primary cells. 

Each of the three main turbine propelling shafts is equipped 
with a contact-maker for indicating the number of revolutions, and 
a contact-maker for indicating ithe direction of the shaft, both 
located in the engine room; a synchronising clock and indicator 
also located in the engine room, near the working platform ; and 
three indicators located in the pilot house, forward conning tower, 
and central station. Eight wires are required to each indicator, 


three for the direction tell-tale and five for indicating the speed. 


Energy for operation is taken from the 15-volt bus-bars of the 
after interior communication switchboard. This apparatus is 


manufactured in Italy, and is kaown as the Molinari speed 


indicator, 

The direction contact-maker is a simple make and break contact 
operated directly from the shaft through chain and gearing. 

The revolution contact-maker consists of a lignum-vitæ cylinder 
carrying three brass sectors made flash with the periphery. It 
is located near the main shaft, and arranged to turn at the same 
rate of speed. It is provided with two brushes ineulated from 
each other and mounted on spring blocks. 

The synchronising clock contrels the make and break contacts 
of the revolution contact-maker, so that these impulses may be 
interpreted by the indicator in measured time. A flat commu- 
tator provided with three segments, insulated from each other, is 
mounted in the clock, and traversed by a metal brush. In this 
particular installation the long - make segment is designed to be 
maintained for a period of 15 seconds, and the two short- make 
segments two seconds each. In this manner the speed during the 
15 seconds previous to reading the indicator is correctly measured. 
The indicator consists of a train of clock gears actuated by a 
8 ring. 

Phe wireless telegraph apparatus is of German manufacture, and 
known as the Telefunken quenched-spark variometer system. 
The set is rated as 5 Kw. in the antenna, with a primary power of 
8 xw. The advantage of the variometer principle is that it 
permits of a variable range of wave length, which range may be 
chosen between 600 m. and 2,000 m., depending upon the capacity 
of the aerial. 

The motor-generator set is supplied with a double feeder from 
both of the main distribution switchboards, This set consists of a 
220-volt D. O. motor of 18 H. P. and an A.C. generator rated at 8 KW., 
500 cycles, 220 volts. The normal speed of the set is 1,500 R. P. M., 
but can be varied for the purpose of altering the spark frequency, 
and thereby the note of the transmitter, about 20 per cent. in 
either direction. The pitch of the transmitter note can also be 
adjusted very exactly by varying the field of the generator. 

A straight-core transformer steps up the 220-volt preasure to 
8,000 volta. A primary choke ooil is connected in series with the 
low-tension winding of the transformer. When the large capacity 
(five Leyden jars) is used, the choke coil is used as a quenching 
coil in parallel with the emergency key, i. s., this coil preventa 
severe sparking when the emergency key is brought into action. 
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A secondary choke coil is connected in series with the high- 
tension winding of the transformer. This choke coil not only 
affords protection against high frequency, but also provides reson- 
anoe between the transformer and the excitation current. 

The closed osoiHat cirouit of the transmitter consists of a 
battery of four or five Leyden jars of a capacity of 001 to 0'013 
microfarad each. Four or five of these jars.can be connected by 
means of a aliding contact as may be required. Next there is 
provided a 16-part quenched-epark gap which is air-cooled (maxi- 
mum number of gaps to be used, 12) and a primary variometer. 
This latter consists of three fixed and two movable coils, which 
can be connected either in series or parallel by means of a switch. 
This gives a variable inductance in the ratio of 1 to 16. The 
variometer scale is graduated so as to enable any wave length to 
be adjusted in a moment. 

The antenna will be of the L type, slanting from the foremast 
to the mainmast. The direct distance is 196 ft., and the hypo- 
tenuse 206 ft. The antenna capacity has been fixed to abeorb an 
oscillatory energy of 5 Kw. without loss. In this circuit is the 
antenna variometer, which consists of six fixed and five movable 
coils arranged in two groupe. By means of the soale and the 
corresponding curves, waves up to 1,450 m. can be adjusted. For 


waves above this a lengthening coil is connected in series with the 


vwariometer, which increases the wave range to 2, 000 m. 

For receiving purposes a orystal detector is used; it operates 
without any auxiliary £.M.F., and the receiving apparatus does not 
contain alocal battery. By its use the connections are very much 
simplified. Underneath the variable receiving transformer is a 
two-pole change-over switch marked long waves and “short 
waves.” When the switch is on the position short waves, the 
connections are as follows: Antenna lengthening ooil, variable 
condenser, earth or counterpoise. When the switch is on the posi- 
tion long waves, the lengthening coil and variable condenser 
are connected in parallel to form a clos:d oscillatory circuit. The 
antenna now is connected to one pole of the condenser and the 
earth or counterpoise to the other. 

With both methods of connection, the energy is transferred from 
the low-tenaion transformer coil, which is in series with the 
antenna, into the high-tension transformer coil. The latter forms, 
with the detector, an aperiodio circuit. This requires only one 
circuit to be tuned, viz.— for short waves the antenna circuit, 
and for long waves the closed oscillatory circuit. Means are 
also provided for increasing the capacity of the receiver through 
an intermediate circuit, whereby disturbances from other stations 
and atmospheric discharges may be avoided. 

The design of this apparatus is such as to provide every means 
for the protection of the apparatus and operator from high ten- 
sion. Behind the vertical frame of the reoeiver is a high-tension 
terminal and the high-tension switch, to which the leads from the 
antenna and the transmitter are connected. By this means the 
antenna is connected to the receiver and the transmitting circuit 
automatically interrupted. 

This equipment had a guaranteed range of 1,000 km. by day and 
2, 100 km. by night. That these guarantees will be exceeded in 

practice is seen in the report of trials on the sister ship Rivadavia, 
-where communication was held between Boston and Colon, a dis- 
tance of approximately 2,000 miles (3,218 km.). 

The gyroscopic compass is of German manufacture of the 
Anschütz type.“ 

The master compass receives its energy from duplicate motor- 
generators, The motor-generator transforms the 220-volt direct 
current to three-phase alternating current at 120 volta and 333 
cycles. The alternator has 16 poles and runs at a normal speed of 
2, 500 B.P.M. ; therefore the gyro motor, which bas two poles, runs 
at approximately 20,000 R. P. 1. A control panel is provided upon 
which are mounted meters, switches, fuses, &c. 

The peripheral speed of the gyro is 500 ft. per second, or 340 
miles per hour. The air friction is so great that it absorbs 95 per 
cent. of the power of the gyro-motor. The directive foroe on the 
gyro-compass is approximately 15 times as great as that of a 
magnetic liquid oompass, free from all disturbances. The gyro- 
compass, unlike the magnetio compass, points to the true north 
pole of the earth. 

The equipment, as a whole, is the largest and most costly ever 
installed in the United States, comprising 3,000 electric lights, 
4,000 rated H.P., and approximately 76 miles of cable. It is a note- 
worthy engineering achievement in that it was a departure from 
American practice in the use of 230 volta; in the employment of 
lead-covered, steel-armoured conductors; in the application of 
220-volt tungsten lampe; in the use of electricity for the purpose 
of steering the vessel and operating the anchor and the bilge 
pumps; and many more advances in the application of electrical 
power, The result has been fruitful to the American manu- 
facturer in that he is now prepared to furnish standard 230-volt 
apparatus designed for use on shipboard. This equipment also 
stands as a practical solution ofthe many problems involved and 
as a working comparison with previous equipments. 


` 


Patents and Alien Enemies.—Application has been 
made to the Board of Trade to avoid or suspend patent No. 5,198/08, 
granted to Miele, by Messrs. T. Gameson & Sons, Ltd., of 
Walsall. 


* See ELEOTRICAL REVIEW, December let, 1911, for full illus- 
trated description. 


TRADE STATISTICS OF INDIA. 


Tue following figures of the imports of electrical and similar 
goods into British India in the year ended March 31st, 1914, 
are taken from the recents issued official trade statistics: 
details for the year ended March 3lst, 1913, are added for 
purposes of comparison, and notes of any increases or decreases 


are given. 

1912-13. 1913-14. Inc. or dec. 

Brass, wrought.— £ £ £ 

From Great Britain 34,000 49000 + 15,000 
„ Germany 10,000 18000 + 8,000 
„ Ital Sea 8,000 11,000 + 3,000 
„ Other countries 20,000 31,000 + 11,000: 

Total 72,000 109,000 + 37,000 
Copper and copper ware.— 
From Great Britain 813,000 1,354,000 + 5241, 
» Germany 653,000 000 + 213, 000 
„ Belgium 7,000 61,000 + 64,000 
„ France 28,000 170,000 + 142,000 
„ Austria 5,000 6000 — 2,000 
„ Japan 5 61,000 274,000 + 213,000: 
„ Otber countries 14,000 17,000 + 8,000 
Total 1,581,000 2,745,000 + 1, 164,000 

Iron wire.— 

From Great Britain 55,000 74,000 + 19,000: 
„ Germany 47,000 000 — 9,000 
» Belgium A 23,000 15,000 — 8, 000 
„ Other countries 26,000 33,000 + 7,000: 

Total ... ... 151,000 160,000 + 9,000 

Iron and steel plates and sheets.— - 

From Great Britain . . 98194.000 4,723,000 + 1,529,000: 
„ Germany ... . 284,000 328,000 + 44,000 
„ Belgium eds 147.000 155.000 + 8,000 
„ United States = 200,000 33,000 — 167,000 
„ Other countries 1,000 4,000 + 3,000 

Total 5 . . 3,826,000 5,243,000 + 1,417,000 

Locomotives (excluding those for railways).— 

From Great Britain ies 62,000 104,000 + 42, 000 

„ Germany ... e 9,000 19,000 + 10, 000 
„ Other countries 1, 000 — — 1,000 
Total Sa 72,000 123,000 + 51,000 

Prime movers, other than locomotives.— 

From Great Britain 312,000 512,000 + 200, 000 
„ Germany ... ss 8,000 28000 + 2,000: 
» United States ae 5,000 7,000 + 2,000 
„ Other countries 2,000 8,000 + 6,000 

Total ae 327,000 555,000 + 228, 000 

Electrical generators. 

From Great Britain i 32,000 20,000 — 12,000 
„ Austria-Hungary... 6,000 — — 6,000 
„ Other countries — 1,000 + 1,000 

Total es od 38.000 21,000 — 17,000: 

Electrical motors.— | 

From Great Britain 55 76,000 83.000 + 7,000 
„ Germany... ... 12,000 5,000 — 7, 000 
„ United States a 4,000 3.000 — 1,000 
» Other countries. , 7,000 2,000 — 5,000 

Total oe se 99.000 93,000 — 6,000 

Other electrical machinery.— 

From Great Britain os 91,000 195,000 + 104, 000 
„ Germany 6,000 30,000 + 24,000 
„ Italy Su 3,000 2.000 — 1,000 
„ United States 8 3,000 2.000 — 1,000: 
„ Other countries — 3,000 + 8,000 

Total ist .. 103,000 232,000 + 129,000: 

Mining machinery.— 

From Great Britain 8 50.000 61,000 + 14,000: 
„ Germany ... a 1,000 2000 + 1,000 
„ United States bse 11.000 28.000 + 17,000 
„ Other countries 1,000 2,000 + 1,000 

Total = nee 63,000 96,000 + 33,000 

Railway carriages, éc.— 

From Great Britain . . 1, 495,000 2, 988.000 + 1,493,000 
„ Belgium ele ay 22.000 25.000 + 3,000 
„ Germany 8 sae 65,000 116.000 + 51,000 
„ Other countries 2,000 2,000 — 

Total... .. 1,584,000 3,131,000 + 1,547,000 
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191213. 1913-14. Inc. or dec. 

Rails and fishplates.— £ £ £ 

From Great Britain 769,000 874,000 + 105,000 
„ Germany a 7,000 5,000 — 2,000 

Total 776,000 879, 000 103,000 

Machinery, other (except textile, agricultural, 

and printing).*— 

From Great Britain 574,000 758,000 + 179,000 
„ Germany 45,000 64,000 + 19,000 
„ Belgium 8 5,000 2,000 — 3,000 
„ United States 31,000 35,000 + 4,000 
„ Other countries 10,000 33,000 + 23,000 

Total 665,000 887,000 + 222,000 


E 


* The details for the two years are not strictly comparable, 
those for 1912-13 including some items which were not 
included in 1913-14. 


Locomotives and. tenders, and parts thereof.— 


From Great Britain 596,000 1,203,000 + 607,000 
„ Germany o 7, 59,000 + 52,000 
„ Other countries — 7,000“ + 7,000 
Total 603,000 1,269,000 + 666,000 
* Belgium, £7,000. 
Electrical instruments, apparatus, &c.— | 
From Great Britain 432,000 546,000 + 114,000 
„ Germany an ne 54,000 43,000 — 11,000 
„ Belgium 4,000 7,000 + 3,000 
„ Austria on Pee 7,000 14,000 + 7,000 
„ United States oe 34, 79,000 + 45,000 
„ Other countries 21,000“ 27,000 + 6,000 
Total 552,000 716,000 + 164 ,000 
Italy, £15,000. 
Electric fans.— 
From Great Britain 20,000 32,000 + 12,000 
„ Italy cat 14,000 16.000 + 2,000 
„ United States 19,000 23,000 + 4,000 
„ Germany 8 s 3,000 4,000 + 1,000 
„ Other countries 1,000 7,000 + 6,000 
Total sie Xi 57,000 82,000 + 25,000 
Electric lamps and parts.— i 
From Great Britain 33,000 42000 + 9,000 
„ Germany 8,000 9,000 + 1,000 
„ Austria 2,000 6,000 + 4,000 
„ Japan eee 2,000 1000 — 1.000 
„ United States 2,000 1.000 — 1,000 
„ Other countries 2,000 2,000 — 
Total 49,000 61,000 + 12,000 
Electric wires and cables.— 
From Great Britain 132,000 144,000 + 12,000 
„ Germany 15,000 5,000 — 10,000 
„ Belgium 2,000 3,000 + 1,000 
„ Other countries 2,000 6,000 + 4,000 
Total 151,000 158,000 + 7,000 
Scientific, c., instruments.— 
From Great Britain 80.000 82,000 + 2,000 
„ Germany ... 4,000 5.000 + 1,000 
„ United States 2.000 2,000 ae 
„ Other countries 6,000 3,000 3,000 
. Total ve ... 92,000 92,000 — 
Telegraph construction materials. 
From Great Britain 8,000 7,000 — 1,000 
Telephone construction materials.— 
From Great Britain 19.000 22.000 + 3,000 
„ Germany 1,000 1,000 — 
Total 20,000 23,000 + 3,000 


In addition to the foregoing, the following were imported 
as Government stores :— 


Instruments, apparatus, cc. (except musical).— 
From Great Britain 


136,000 135,000 — 1,000 
„ Germany 885 Sas 3,000 1.000 — 2,000 
„ Other countrie hai — 1,000 + 1,000 
Total 139,000 137,000 — 2,000 
Machinery.— | 
From Great Britain 169,000 201,000 + 32,000 
„ Germany hg 85 1.000 1,000 = 
„ United States sie 3,000 1.000 — 2,000 
„ Other countries.  — 1000 + 1000 
Total 173,000 204,000 + 31,000 


1912-13. 1913-14. Inc. or dec. 
Iron wire.— £ £ 
From Great Britain 10,000 12,000 + 2,000 
Iron and steel plates and sheets.— 
From Great Britain 50,000 82,000 + 32,000 
Railway carriages.— 
From Great Britain 734,000 1,209,000 + 475,000 
„ Other countries — 6,000 + 6,000 
Total 734,000 1,215,000 + 481,000 
Locomotives.— 
From Great Britain 482,000 612,000 + 130,000 
Rails and fishplates.— 
From Great Britain 198,000 385,000 + 187,000 
Telegraph construction materials.— 
From Great Britain 72,000 97,000 + 25.000 
Copper and copperware.— 
From Great Britain 97,000 102,000 + 5,000 
„ Other countries 58,000 68,000 + 10,000 
Total 155,000 170,000 + 15,000 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Reducing Gearing. 


An apparatus for obtaining reduced speeds from high-speed 
electrical machinery, steam turbines, &o., is shown herewith. It 
is called a turbo-gear, and consists of a large internal double- 
helical gear, a double-helical pinion, and three intermediate double- 
helical gears. The internal gear is an open-hearth steel forging, 
and is heat-treated to increase its ductility and to ensure uniform 
hardness. The pinion is cut integral with the high-speed shaft, 


Fig. 1.—INTERNAL MEMBERS OF SPEED-REDUCING DEVICE. 


and is of chrome-vanadium steel heat-treated in an electric furnace 
to resist wear. The intermediate gears are of Lumen manganese- 
bronze and are mounted on hardened forged steel shafts secured to 
the cast-steel low-speed member by means of a taper fit and Wood- 
ruff keys. The low-speed member, to which is secured the low- 
epeed shaft, is mounted on heavy-duty SKF ball-bearings and is 
supported directly by the heavy housing. The low-speed member 
and shaft carrying the intermediate gears and the high-speed shaft 
and pinion are supported independently of each other, 

The housing is of cast-iron and is split horizontally. It is well 
ribbed, the manufacturers claim, to provide a rigid support for the 
gear members. The high-speed shaft is provided with a central 
passage through which oil is pumped, and a continuous stream of 
oil is sprayed on the gears through radial passages in the pinion. 
The high-speed bearings are aleo provided with oil rings. The 
superfl uous oil from the high-speed bearings is collected by a 
centrifugal oil ring and forced through the hollow shafts i 
the intermediate gears, flashing their bearinga. The oil after 
lubricating the bearings and gears is drained to the main oil 
reservoir in the base of the housing, where it is strained, cooled, 
and returned to the pump and used over again. The device shown 
in the accompanying illustration is designed to transmit 120 H.P. 
at a speed of 6˙66: 1. It is manufactured by the TUBBO-GEAR 
Co., Industrial Building, Baltimore, Md.—Zlectrical World, 


Combined Switch and Indicator. 


A neat combination device for small cooking and heating 
apparatus has been brought ont by the HART MANUFACTURING Co., 
of 76 and 77, Rochester Row, Westminster, S.W. As illustrated 
herewith, it consists of a push-button switch, three-way receptacle 
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and plug, and an illuminated bull's-eye, which indicates when 
current is on, thus safeguarding against accidental oversight of 


Fig. 2.—COMBINED SWITCH AND SOCKET, WITH INDICATOR. 


the fast. A similar device without the plug and socket is also 
made, and the carrying capacity of the parts is 750 watte. 


OUR LEGAL QUERY COLUMN. 


‘“ INQUIRER ” writes: I am connected with an electric 
supply undertaking for which the Board of Trade granted 
a Provisional Order in 1901, the said Order being taken 
over by me, by an agreement with the Corporation in 
1905, by which the supply of current for lighting pu pone was 
agreed not to be charged at a higher rate than 5d. per B.T.U. 
In view of the increased cost of generating, due to the 
war, the company which was formed to carry out the 
Provisional Order has applied to the said Corporation to be 
allowed under the present circumstances to increase the price 
by 10 per cent. The Corporation have refused the application. 
What is the position of the company? Can it reasonably 
expect the Board of Trade to bring pressure to bear on the 
Corporation to grant what appears to be a reasonable request, 
owing to the present exceptional conditions prevailing due to 
the war?. The last dividend paid was for the year 1913. No 
dividend was paid for the year 1914, and it is improbable that 
any will be paid this year.” 

„ With reference to the above query, it is clear that 
Inquirer has no legal right to compel the Corporation to 
allow him to supply current at a higher price. e war has 
not had effect to dissolve or modify the contract, and it is 
not easy to say, in the total absence of any authority or prece- 
dent on the matter, what the attitude of the Board of de 
would be. They might say that they had no jurisdiction to 
interfere, but it would be well worth Inquirer's while to 
bring the matter before them. He could lay stress on (a) 
increased cost of production due to war; (b) diminution of 
demand owing to economy and police regulations; (c) the fact 
that he would be content to accept a temporary modification 
of terms. 

Another plan would be simply to give due notice to con- 
sumers and then refuse to supply any consumer in future 
except on the terms of his paying the added rate, and let the 
consumers take the matter into Court if so advised. The 
feasibility of this method of dealing with a difficult situation 
depends on the terms existing between Inquirer and his 
consumers, as to which one can only speculate. A letter to 
the Board of Trade setting out all the facts may work wonders. 


' ONE INTERESTED '’* writes :—‘‘ An electric supply company 
has a contract with a local authority under which it supplies 
electric current for a certain number of lamps in the district 
The last agreement was made for a period of four years, and 
a fixed sum was to be paid per np per annum. This was 
to be made by quarterly payment, and each quarter’s payment 
was to be due the month following the end of the quarter. 
Since the beginning of this year the local authority have 
become, apparently, somewhat nervous, and they ceased all 
the public street lighting, on the ground that this was desir- 
able for military and naval purposes, although, as a matter of 
fact, the majority of the lights are invisible from the sea. 
The local authority claim that they are only called upon to 
pay for such lights as are now actually kept lit, and are refus- 
ing to pay any further sum. They claim that they are entitled 
to do this, but that as soon as the war is over they are entitled 
to continue the contract under the old conditions. The electric 
supply company argues that it is perfectly willing to make 
some concession to the local authority. In fact, it made a 
voluntary offer to do this, but it claims that as it has 
had to spend large sums of capital in obtaining the necessary 
machinery, laying the required cables, and erecting the lamps 
for street lighting, and for this outlay it borrowed money 


N 


on debenture, the interest upon which is payable as a first 
charge, it is therefore entitled, in any event, to receive 
a sum equal to the interest payable on the debentures issued 
to provide for the capital outlay made for this purpose and 
to provide for depreciation thereon. 

The company would like to know your views upon this 
question, and also as to whether it is justified in claiming, 
that as the local authority have committed breaches of the 
agreement by not paying upon the prescribed scale in the 
prescribed time, the contract is annulled, and that if any 
current is to be supplied in the future it must be done under 
a new contract and on fresh terms.“ 

% It is presumed that the company in question supplies 
electricity under a E order which incorporates the 
provisions of the Schedule to the Electric Lighting (Clauses) 
Act, 1899. Approaching the query from this point of view, 
it is clear that by 8. 27 (2) (b) of that schedule it 
has power to protect itself. It is there provided that: 
Every owner or occupier of premises requiring a supply 
of energy shall. . . if required by the undertakers, enter 
into a written contract with them to continue to receive and 
pay for a supply of energy for a period of at least two years 
of such an amount that the payment to be made for the 
supply, at the rate of charge for the time being charged by 
the undertakers for a supply of energy to ordinary consumers 
within the area of supply, shall not be less than 20 per cent. 
per annum on the outlay incurred by the undertakers in pro- 
viding any electric lines required under this Section to be 
provided by them for the purpose of the supply, and if 
required by the undertakers give to them security for the 
payment to them of all moneys which may become due to 
them by the owner or occupier in respect of any electric 
lines to be provided by the undertakers, and in respect of 
erergy to be supplied by them.“ 

If the agreement between the company and the local 
authority contains any clause embodying these provisions, 
it is clear that a remedy is to hand; but in the absence of any 
such terms, the remedy is not so obvious. It is difficult to 
advise with certainty without having access to the agreement 
itself, especially in view of the statement that a fixed sum 
was to paid per lamp per annum.“ Does this mean, 
„whether that lamp be lit or not or is it to be implied that 
nothing is to be payable if the local authority, for reasons 


which do not concern the company, decide not to use any 


energy at all? Upon the whole, one inclines that it was to 
be implied that, during the currency of the agreement, the 
local authority were bound to pay for euch lighting as would, 
in the ordinary course, have been used for illuminating the 
streets, and if they have not lit the lamps it is their own 
look-out. Their action in refusing to pay except for the 
lamps actualiy lit would probably justify the company in 
treating the contract as at an end, and rewang to supply 
any further light except upon special terms. Before takın 
this step, however, it would be desirable to take a lega 
opinion founded upon the terms of the agreement, the corres- 
pondence, and all other relevant documents. 


— ͤ— —— 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


NORTHERN RHODESIA.—Under a new tariff which has 
recently been put into force, g ds of British origin not 
otherwise mentioned in the tariff, a heading which includes 
a number of electrical goods, will pay duty at the rate of 
9 per cent. ad valorem. Similar goods of foreign origin will 
pay 20 per cent..ad valorem. The new tariff came into force 
on May Ist last, and will remain in force until July 31st, 1916, 
unless otherwise enacted. 


VENEZUELA.—The Board of Trade have been advised by 
H.M. Minister at Caracas that British exporters of goods to 
Venezuela should take care that the goods are declared in the 
Consular invoice strictly in accordance with the denomina- 
tions alte beg in the tariff, otherwise the consignee in Vene- 
zuela is liable to a fine. 


SOUTH AFRICA.—The South African Government Gazette 
of July 23rd contains a Government notice giving the text of 
a Proclamation relative to the duties leviable on goods im- 
ported into the Territory, hitherto known as German South- 
West Africa. Under this proclamation it is provided that 
the importation of goods into the said Terntory is permitted 
subject to the following conditions :— 


1. Subject to the provision of paragraph (2) of this Procla- 
mation, Customs duties shall be paid on all goods imported 
into the said Territory. Those duties shall, for the present, 
and until further provision is made, be in accordance with 
and subject to the tariff fixed in respect of the Union of South 
Africa as set out in the Union Act No. 22 of 1914, as amended 
by Act No. 22 of 1915, and the Customs laws and regulations 
in force in the Union of South Africa shall, until further 
provision is made, mutatis mutandis, have force and effect 
throughout and in respect of the said territory. 
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2. Goods which are grown, produced or manufactured in 
the Union of waves Atea aual oi imported into the 
said territory, be free of Customs duty. l 

8. In the o of goods imported through the Union of South 
Africa into the said territory, the Customs duties as aforesaid 
shall be paid to the Collectors of Customs in the Union. 

4. Goods shall be imported by sea into the said territory only 
through the ports of Walvis Bay and Luderitzbucht and by 
land into the said territory only by rail. f 

5. Goods imported from or through the Union of South 
Africa shall be accompanied by a copy of Export Form No. 41, 
as set out in the Schedule to the Union regulations under 
Government Notice No. 1,094 of 1918, and such copy shall be 
handed by the importer, in the case of goods brought by sea 
to the officer of Customs at the port of entry, and, in the case 
of goods brought by rail, to the station master at the place 
of tien f 


[Norz.— The form No. 41 referred to in the above paragraph 
relates to the Bill of Entry for goods exported from the Union. ] 


RUSSIA.—The following goods have recently been prohi- 
bited to be exported: Asbestos in all forms and manufactures 
thereof; graphite; tar, youdron and asphalt; petroleum, lubri- 
cating and other mineral oils; celluloid and manufactures 
thereof: all metal ores; all metals, their alloys and manufac- 
tures, ecrap and brack. 


FRENCH COLONIES.—A Decree has been issued abrogat- 
ing a previous decree which permitted the exportation of 
graphite without authorisation from French Colonies and 
Protectorates (other than Tunis and Morocco) when consigned 
to France, French Colonies, the United Kingdom, Bnitish 
Dominions, Colonies and Protectorates, Belgium, Japan, 
Montenegro, Russia, Serbia, and the United States. 


CHILE.—The Chilean Consulate in London has notified 
the Postmaster-General that invoices of goods sent throu h 
the post to Chile must be vised by the Chilean Consul at the 

lace where the goods are dispatched in all cases where the 
eclared value exceeds £5. | 


ARGENTINA.—The following rules have been laid down 
for the presentation of bills of lading in connection with the 
clearance through the Customs of goods imported into the 
Republic of Argentina :— 


These rules have been drawn up in view of the delay which, 
owing to postal censorship and other abnormal conditions due 
to the war, now frequently occurs in the receipt, by consignecs 
in the Argentine, of the bills of lading relating to goods dis- 
patched from European countries. : 

1. For the presentation of documents in connection with 
goods dispatched with bills of lading made out to a named 
consignee, the following procedure shall be followed in order 
that consignees may avoid the fine of 2 per cent. prescribed 
by Article 929 of the Customs Regulations :— 

The goods may be declared for Customs pu s without 
the bills of lading, on the sole responsibility of the consignee, 
when the latter is of acknowledged standing in the town; 

Should the legal period (i.e., eight days) expire before the 
bills of lading have been produced, the Secretary of Customs 
shall undertake, at the request of the interested parties, to 
open the envelope containing the documents as soon as it 
comes to hand, noting the day on which the unopened enve- 
lope is submitted and the date indicated by the postmark. 

2. The presentation of documents for goods consigned to 
order may be made, without fine, after the expiration of the 
legal period (eight days) :— 

(a) When the interested parties allow the Secretary of 
Customs to open the envelopes and packets containing the 
bills of lading, in the same way as is described under (1) 
above; ae 

(b) When the interested parties present to the Customs, 
within eight days from the date indicated by the postmark, 
the envelope in which the bill of lading arrived made out 
“to order and addressed to a bank. 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHBD). 


Compiled expressly for this journal by Messrs. W. P. THompson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


12,414. Electric transmission systems.“ R. E. Raven. August 30th. 


12.418. Means for joining up electrical conduits.” F. W. Uren & O. J. 
Nilsen. August 30th. 


12.428. Plug for telephone switchbuards and the like.“ P. P. Craven. 
August 30th. N 


12.431. Valve for controlling and governing mechanically and electrically 
the speed of a pump, turbine, Pelton wheel, or the like, driving a dynamo- 
electric machine, and also for controlling and governing the pressure on such 
dynamo-clectric machine.“ W. F. Ruoves & J. Fru. August 30th. 

12.4314. Loaded telephone iine system.” T. 
August 30th. 
plete.) 

12.443. Sistems of electric ship propulsion.” 
Co., Lto. (General Electric Co., C. S. A.). 


SHaw & W. FONDILLER. 
(Convention date, September 12th, 1914, United States.) (Com- 


Britis THOMSON-HovUsTON 
August 30th. 


General Electric Co., U.S. A.). 


_CALLY. Ges. für Elektro-Osmose. 


12,516. Switches for resistances.” L. Kaw. August Slst. 


12,536. ‘‘ Method of generating high-frequency electric currents. 
WALL. September lst. 


12.561. Telegraph systems.“ British Insularzeo & Hetssy Casies, LTD., 
and H. H. HARRISON. September lst. (Complete.) 


12,564. Wireless signalling systems.“ British THomson-Hovuston Co., 
Ltp (General Electric Co., U.S.A.). September Ist. 

12,583. Manufacture of electric insulating materials and the like.“ 
W. E. W. RicnakDs. September Ist. = 


12,614. Electrical signalling or distant controlling plant.” Frito. KRUPP 
AKT Ges. September 2nd. (Convention date, September 2nd, 1914, Germany.) 
(Complete.) ' 


12,617. Methods of marking glass.“ BriTisu THom8on-Hovuston Co., Lro. 
(General Electric Co., U.S.A.). September 2nd. . 

12,630. ‘‘ Selective calling devices for use in electric telegraphy.” 
McoxseE & INDO-EUROPEAN TELEGRAPH Co., Ltp. September 2nd. 


12,666. Rectifiers for electric currents.“ British THomson-Hovston Co., 
Lro. (General Electric Co., U.S.A.). September 3rd. 


12,671. Impulse transmitters for automatic telephone systems. C. A. 
BETULANDER. ptember 3rd. (Convention date, January 26th, 1915, Sweden.) 
(Complete.) 


12,673. Automatic telephone systems.” Retay AvuTOMATIC TELEPHONB 
Co., LTD. September 3rd. (Convention date, November 17th, 1914, Sweden.) 
(Complete.) , 

12,680. ‘‘ Locking device to prevent the theft of electric lamps held by 
bayonet joints. P. E. CORRELL. September 3rd. (Complete.) 

. “ Electrical aids for deaf persons.“ C. W. Hawxsigy. Septem- 
er 3rd. 


12,702. Electrical heating elements.” H. CHESHIRE (trading as Cranmes 
and Cheshire). September 4th. (Complete.) 


T. F. 


A. H. 


PUBLISHED SPECIFICATIONS. 


o 


1914. 


252. RELAY ARRANGEMENTS FOR ALTERNATING CURRENTS. G. G. Von Arco 
and A. Meissner. January 5th. 8 

12,277. APPARATUS FOR ELECTRIC SIGNALLING AND FOR CONTROLLING THE Cum- 
RENT IN ELectric CIRCUITS, ESPECIALLY APPLICABLE TO WIRELESS TRELEGRAPHY. 
A F. Sykes & Ford. May 18th. (Cognate application, 24,259/14.) 

18,464. PREPAYMENT ELECTRICITY METERS. Landis & Gyr, Lid. (S. A.). August 
8th (August 9th, 1913.) . 

18,660. ELECTRO-MEDICAL APPARATUS. 
Donnithorne. August 14th. 

18,737. Dynamo-BarTery Evecrkic Systems. G. E. Mortley. August 17th. 

18,780. ELECTRIC VISUAL AND AUDIBLE SIGNALLING APPLIANCES, MORE PARTIOU- 
LARLY FOR USE IN Mines. H Green & W. de Manoel Landon. August 18th. 
(Cognate application, 4,253/15.) 

18,872. Execrric Mercury SWITCHES. 

August 20th. 

18,887. VARIABLE PoL& DyNAMO-ELECIRIC AND LIKE MACHINES. 
August 20th. 

18,954. ELECTRO-MAGNETIC Circuit CoNTROLLING Devices ron Rar. war Sio- 
NALLING AND OTH4R PURPOSES. J. Gardner. August 22nd. (Cognate applica- 
tions 20,006/14 and 24,787 /14.) 

19,057. SPEED-CONTROLLING Devices For ELECTRIC Motors. British Thomson- 
Houston Co., Ltd. (General Electric Co., U. S.A.). August 25th. 

19,737. SPaRKING PLUGS FOR INTERNAL-COMBUSTION ENGINES AND THE MANG 


PACTURE OF THE SAME. A. A. Lines, H. G. Longford, Longford & W. A. Clark. 
September 14th. 


19,794. ELECTROMAGNETIC SWITCHES. 


H. W. Cox & Co., Ltd., and H. E. 


G. Jacobus van Haersma Buma. 


F. Creedy. 


British Thomson-Houston Co., Lick. 
September 15th. 

19,818. ELECTRICALLY-DRIVEN CLocks. F. H. Walker. September 15th. 
19,849. TREATMENT OF MATERIALS FOR IMPREGNATING THEM ELECYRO-OSMOTR 
September 16th. (September 19th, 1913.) 

20,786. METHODS AND APPARATUS FOR THE DETERMINATION OF THE COMPLER 
ENERGY DELIVERED BY ALTERNATING CURRENTS. R. Arno. October 9th. (Addi- 
tion to 9,580/10.) 

20,959. HiGH-TENSION WINDINGS FoR ELECTRICAL APPARATUS. 
and F. W. Wright. October 14th. 

21,189. METHOD or INFLUENCING THE ELECTRICAL CHARGE OF 1 DIAPHRAGM FOR 
PROCESSES DEPENDING ON ELECTRO-osMosis. Ges. für Elektro-Osmose. October 
19th. (November 6th, 1913.) 

21,389. X-ray Devices. 
Co., U.S. A.). October 22nd. 

21,798. ELxc RIC INCANDESCENT Lamp Ho pers. C. G. M. Bennett & C. H. 
Jeffcoat. October 3th. 

23.283. TELEPHONE RECEIVERS. 
November 30th. 


W. H. Wilson 


British Thomson-Houston Co. (General Electrie 


L. Brown & C. Macintosh & Co., Lid. 


— — — o aaam — 


2915. 


5.591. SYSTEM POR THE GENERATION OF ELECTRIC Currents. C. F. Benitez. 
April lth. (Addition to 17,811/14.) 


5,717. Enrctric Switcnes. J. H. Tucker & J. A. Crabtree. April 16th. 
(Divided application on 21,175/14, October 19th.) 


7,088. Exvectric DiapHracm Horns. . A. H. Midgley & C. A. Vandervelf. 


May 11th. 
8,332. HoLpERa FOR ELECTRIC INCANDESCENT Lamps. A. H. Midgley & C. A. 
Vandervell. June 4th. 


9,477. MEANS FOR COOLING ELRCTRICALLY-OPERATED TOOLS. 
Maschinenbau Akt. Ges. Vorm. Pokorny & Wittekind. 
30th, 1914.) 


Frankfurter 
June 2th. (June 


‘The Firebrand.’—This is the title of a monthly 
publication which is being issued by the Pyrene Co., Ltd., of 19 
and 21, Great Queen Street, London, W.C. Among other things 
stated in the first number (September) now before us is an 
announcement that the British Government has placed further 
orders for Pyrene extinguishers, making its total 42,000. These 
extinguishers are being very largely used in electrical works 
(Pyrene is an absolute non-conductor of electricity), and has been 
taken up for re-sale by large firms interested in the electrical 
industry. The monthly circular will keep dealers and uters posted 


with current information regarding what the extinguishers are 
doing. ` À 
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ELECTRIC COOKING AND HEATING. 


THE tendency to follow on the beaten track may be 
observed in the development of almost all new industries 
and inventions; we feel our way from step to step, groping 
more or less blindly, often retracing our steps to branch off 
in another direction—and in the long run we arrive at 
results which, in the light of later knowledge, frequently 
appear to be the perfectly obvious outcome of quite early 
stages in the process of evolution. Thus, for example, the 
first railway coaches were designed very much on the lines 
of the existing road vehicles, and only by slow degrees 
acquired new forms and characteristics; the electric 
radiator still tries to resemble a coal fire, and the electric 
oven has usually been in the main a gas oven electrified. 
The march of progress, however, is introducing us to new 
ideas and new methods, and modifying our innate pre- 
judice in favour of things as they are. 


The fact that an egg could be cooked in boiling water 
did not directly reveal to us the deduction that meat in 
general could be cooked at the same temperature, or lead us 
to the conclusion that most of our cooking could be accom- 
plished in a similar way, and consequently we have 
adhered to the established practice of countless generations 
when attacking the problem of electric cooking. We 
are, therefore, somewhat taken aback on learning 
from an Australian 5 that the egg- 
boiling system of cookery has been seriously con- 
sidered on the west coast of America, and has been 
brought to a remarkably high pitch of efficiency. The 
ingenious apparatus which has been evolved is described in 
our New Devices columns, and merites commendation on 
the score not only of its novelty and efficiency, but also of 
the simplicity of its construction and mode of operation. 
The system has obvious limitations, and cannot be expected 
to fulfil all the functions of a well-designed electric oven 
of the customary type; on the other hand, it has advan- 
tages which the latter does not possess, and which should 
render it invaluable in many households. From the figures 
given by Mr. Fisher, it is clear that the cost of cooking 
with this type of oven is less than half the cost with gas, 
whether we take the prices of gas and electricity that he 
gives, or reduce them to the rates prevailing here— 
roughly, two-fifths of those quoted; the low cost of elec- 
tricity in this case is largely owing to the diminished loss by 
radiation and convection, due to the low temperature 
employed. The automatic regulation is another very valu- 
able feature of the device, solving as it does the much- 
debated question whether it is better to try to teach the cook 
the use of a thermometer, or to trust to her common-sense, 
which is a decidedly doubtful quantity. 


We do not suggest that this type of cooker would be 
suitable for an establishment where the magnitude 
of the culinary operations or the means of the owner war- 
ranted the employment of a competent cook and the installa- 
tion of a complete outfit of cooking appliances ; but where 
the mistress of the house herself performs all the domestic 
duties of a small household, the liberty of action and 
the freedom from all anxiety as to the progress of the 
cooking afforded by this method should prove an immense 
convenience to her, while the load resulting from the use 
of such cookers, inherently possessing a good load factor and 
small maximum demand, would be a most desirable one 
from the station engineer’s point of view. We commend 
the idea to the attention of British manufacturers as offer- 
ing a very promising field for their enterprise. 

We wish to bring to their notice also the article on 
efficiency in connection with the electrical heating of water, 
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which appears elsewhere in this issue. The necessity of 
attention to small details in design, which might seem 
trivial, but are really important, is clearly demonstrated, 
and we think that designers of electrical apparatus for 
this purpose will find it worth their while to study the 
suggestions that are put forward. 


THERE has been a period of firmer 
Copper. markets in copper during the last few 
weeks, but, for all this, there seems to have been little 
improvement in the underlying conditions of the market in 
the United States. The dominant factors are regular pro- 
duction, and an enormous falling off in European consump- 
tion. Competent authorities are of opinion that during the 
month of August —even assuming that the United States 
home consumption was equal to that of the largest month 
on record there must have been an increase in the stocks 
of refined copper held by refiners there of about 12,000 to 
18,000 tons. It would appear, therefore, that the exports 
from the United States must either increase very sub- 
stantially, or output must be reduced, before the copper can 
be stated to stand in a sound position. On the other hand, 
the bear account in the London market has been practi- 
cally wiped out, and, apart from manipulative possibilities, 
it really needs no common courage to buy 50 55 for the 
rise under the conditions at present ruling. The disparity 
between the prices of standard copper and refined copper is, 
moreover, a disturbing consideration, therefore it is a matter 
for satisfaction that further quantities of rough copper 
have been purchased here by the Government, and will 
be shipped to America for refining, the finished product. 
being returned to this country. The statistics just issued 
were certainly better than had been expected, there being a 
reduction in the total stocks in England and France of over 
2,000 tons during the first half of the month, while the 
European visible stocks underwent an almost identical 
reduction. : 

The greatest interest has been, and is still, paid in 
Australia to the efforts made by the authorities there to 
wipe out German interests in all departments of the Austra- 
lian metal industry, and the Australian Mining Standard 
is taking a leading part in the agitation conducted there 
against all companies interested in the Australian metal 
trade and having Teutonic connections. It is beyond dis- 
pute that German influences have for many years pre- 
dominated in the Australian metal trade, and the fact that 
this condition of affairs arose entirely from the blindness 
and indifference of British interests, seems now to have 
spurred the latter on to recover that dominance in the in- 
dustry which it should never have lightly forfeited. That 
the Australians are inflexibly determined to drive out all 
interests smacking of Germany is a matter for patriotic con- 
gratulation, although whether the Commonwealth Govern- 
ment will succeed in their endeavours to establish firmly a 
metal exchange which can approach in importance that 
already existing in London, is a matter upon which there 
may easily be two opinions. The Federal Attorney- 
General is prompted by the very natural desire to preclude 
all Australian metals getting into the enemy’s hands, or 
into the hands of neutral friends of the enemy, and to pre- 
vent British and allied buyers being exploited by the mani- 
pulation of the market, while having in view the preparing 
of the way for the control of the industry after the war by 
British firms. Meantime, the Melbourne Metal Exchange 
is to be under the direct control of the Commonwealth 
authorities, and the closest scratiny will be kept upon all 
exports. 

The prime factors in the Australian metal trade were of 
course the Metall-Gesellschaft and Aron Hirsch & Son, both 
of Germany, who were represented there by local houses. It 
is against these and the British connections of the first 
named, Messrs. Merton, that the activities of the Common- 
wealth Attorney-General and the Commonwealth Press are 
mainly directed. There can be no question but that a very 
strong case has been made out by the Commonwealth autho- 
rities as against German interests and German influences, 
and there can equally be no doubt whatever that these 


interests and influences can find no place in Australia for 


years to come. Australia has complained bitterly that her 
soldier citizens should have fallen in thousands by means of 
Australian copper, lead and spelter, and they are running no 
risks of any repetition of this state of affairs. Possibly in 
years to come the bitterness may subside, but all patriotic 
Britons are agreed in this, that the best place for Germans 
to-day is Germany, and that the Australian Commonwealth 
has no use or countenance for the type of people which has 
developed under the régime of Kultur,“ and whose 


political perfidies and military atrocities reek to High 


Heaven. 
Apart from the home production of 
5 electrical machinery and apparatus in 


Italy, the market in that country for 
some years past, as has repeatedly been shown, has been 
largely dominated by German and Swiss firms, and on the 
entrance of Italy into the war arena at least one company 
in Italy felt constrained to give public intimation that 
Teutonic interests were not concerned, or were no longer 
concerned, with the undertaking. On the conclusion of the 


‘war it will only be natural for the Swiss firms to endeavour 


further to extend their export trade with Italy, whilst the 
German manufacturers will put forth efforts to recover the 
trade lost during the period of hostilities. But as in various 
other countries so in Italy has a movement been started for 
securing freedom from Germanism. Indeed, the initial 
steps were taken two or three years ago by one of the 
leading banks which, finding Teutonic influence becoming 
rather irksome, adopted measures whereby the withdrawal 


was obtained of the German directors on the board and the 


leading German officials on the staff; and the present war 
has merely served to accentuate the desire farther to 
eliminate Teutonic interesta from the trade of the country. 
Our advisers in Italy have frequently affirmed that if 
British firms are to replace their hostile competitors a 
radical alteration will be necessary in their business methcds. 
According to Mr. R. Bagot, who brought the question 
recently before the London Chamber of Commerce, the 
difficulties in the way of British firms are as follows :— 

1. The high prices of British goods as compared with German 
articles of the same kind and of little inferior quality. 

2. The use of English in correspondence, and English systems of 
coinage, weights and measures. 

8. The failure to grant easy terms of credit and payment. 

4, The lack of travellers. 

5. The want of branches of any important English bank in the 
Italian cities and industrial centres, 


Mr. Bagot has brought forward the problem from a 


general point of view, whilst the engineering standpoint 


was raised several months ago by an English engineer who 
has resided in Italy for a period of 10 years. Such a long 
term of years naturally enables a man to speak with 
authority in regard to the Italian market for machinery. 
This engineer, representing as he did a British engineering 
firm, does not go quite so far as Mr. Bagot does, perhaps, 
because, being on the spot, he was engineer and traveller com- 
bined, and could give quotations in Italian currency and 
weights and measures. What he states is that no English 
firms will be able to keep pace with the Germans unless 
they change their business methods in the engineering trade 
as well as in all other branches of trade, and that English- 
men never occupy the first place in Italy. The Germans, 
he declares, actually offer more for the money, and if the 
quality of their goods in some cases is less satisfactory this 
defect is equalised by their conditions of payment ; and 
they accommodate themselves to Italian conditions in a 
manner which is rarely the case with Englishmen. The 
requirements are consequently cheap and good machiner 
and long credit, and in this connection surprise is manifeste 
at the small percentage of bad debts incurred. If the 
Germans are entirely beaten in the war the engineer con- 
cludes that they will still remain a factor the importarce 
of which cannot be under-estimated in regard to the Italian 
market. These statements deserve the serious considera- 
tion of those British firms who hope further to promote 
trade with Italy which is now anxious to shake off the 
German yoke for ever. - 
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THE now well-known determination 


ee a of Russian manufacturers to secure 
Influence. emancipation as far as possible from 


German indastries has been followed by 
the adoption of preliminary measures by .the legislative 
assembly ‘in the same direction. For this purpose the 
Duma recently decided to appoint a Commission to inquire 
into the best means for combating the systematic 
penetration of Germany in all the departments of Russian life. 
The Commission has just met for the first time and settled 
its working plan by resolving to divide the labours among 
four sub-commissions. The first has been entrusted with 
the examination of all documents submitted to the Com- 
mission ; the second has to deal with the German incursion 
into agricultural operations; the third with the contest 
against German monopolies in industry, commerce and 
finance; and the fourth with questions concerning the 
Baltic provinces. : It will be obvious from the scope of the 
inquiry that the proceedings will be of a prolonged character, 
but with the assistance of the leading representatives of the 
industries concerned the foundation should be laid for the 
elimination of the German element from Russia. The most 
important problem from the Russian point of view, having 

to the past dependence upon Germany for the 
absorption of an enormous amount of agricultural produce, 
is the discovery of new marketa for the products of her soil, 
as in that event the new markets would, or should, be able 
to send manufactures in exchange and thus tend to oust 
Germany from the Russian market. Failing these markets 
Germany in all probability will continue largely to 
monopolise the Russian import trade, in so far as the 
Ruasians do not help themselves by developing their own 
manufacturing industries, and thus rendering themselves 
more independent of commodities of Teutonic origin. 


OUR contention that the lay Press 
would do well to include on its staff at 
least one member with a smattering of 
scientific knowledge was once more 
fully justified by a report which some of our daily con- 
temporaries rashly published last week. It related to an 

ian engineer, residing at Marseilles, who had “ solved 
the problem of maintaining a body suspended in space 
absolutely motionless”; his apparatus is four metres 
long, 75 cm. in diameter, weighs 95 kilograms, and can 
raise 45 kilos it can remain for 24 hours in the 
air, and come down at a point 200 kilometres from its 
starting point.“ The apparatus can be set in motion at 
a prodigious speed in any direction whatever, and can be 
stopped at any point, and all this is to be accomplished 
without any mechanical motive power, but merely 
with the use of the Hertzian waves. The principle 
of this invention, the telegram adds, is based on 
the special distribution of electric and magnetic forces,” 
& . The Daily Chronicle headed its announcement Law 
of Gravity Set Aside.” Certainly, asa practical joke on 
the daily Press it is not without a humorous aspect, but 
that is not what the Chronicle means. ` 

Now, any fool engineer can see at a glance that this 
report is pure and unadulterated piffle—an invention indeed, 
but not a discovery. The statement is as fanciful and fan- 
tastic as Jules Verne’s story of a journey round the moon, 
without, however, the basis of fact and feasibility which that 
gifted author always built upon. To the classical experts 
of the daily Press, whose scientific education has presum- 
ably been confined to the views of Aristotle and Archimedes, 
such fables present no difficulties ; but they are supposed to 
educate the public ! | 

If the editorial offices harbour no tame scientists, why 
do the Editors not avail themselves of the assistance of 
their technical colleagues? We speak not only for cur- 
selves, but also, we feel sure, for the technical Press in 
general, when we say that an inquiry on the telephone as to 
the merits of such reports would be gladly answered, with- 
out a thought of remuneration ; for we wish to see in the 
daily Press only the truth regarding scientific and engineer- 
ing matters, and for this purpose our services are always at 
the disposal of our nontechnical colleagues. 


The Very 
Nen-technical 
Press. 


A MACHINE FOR SCALE-MARKING OF 
INDICATING INSTRUMENTS. 


[ COMMUNICATED. ] 


THE marking of scales for indicating instruments, such as 
voltmeters, ammeters, and wattmeters, &c., is usually 
carried out by hand, as it has been found that even identical 
instruments give slightly different characteristic curves 
which would render stereotyped printed scales too 
inaccurate, : | 

In addition to this drawback, a tremendous number of 
patterns would be required, not only on account of the 
many ranges asked for by clients, but also because of the 
ever-growing multiplicity of sizes and shapes. 

Now, it is a matter of experience that hand-marked 
scales are not always satisfactory, while their cost is a 
rather, serious item in the labour bill of the individual 
instrument. i 

These considerations have Jed tothe adoption by various 
makers of mechanical devices, in order to obtain better 
work, to reduce the cost of labour, and to turn out work 
more expeditiously than is possible with the old methods. 

A common procedure in scale-marking, which is now very 
largely superseded, consists in putting a blank scale on the 
instrument, and in first of all marking the length of the 
pointer in three positions, so as to be able later on to find 
the centre of the circle of which the end of the pointer 
traverses an arc. 

The next operation is to fix an evenly-divided and 
numbered auxiliary scale to the blank one on the instru- 
ment. Of course, instruments would rarely be taken singly ; 
usually several dozens, or as many as possible of the same 
range, would be connected in parallel or series, according to 
whether volt or ammeters are being dealt with. <3 

After the covers are put on, the instruments are properly 
leveiled, and the zero positions of all the pointers, as shown 
on the auxiliary scales, as well as a sufficient number of 
convenient (calibrated) readings, are taken down. oe 
From these data, which, for instance, for a 50-ampere 
ammeter, might be in the following form :— 


Zero eee 3°5 30 a. eee 70°3 a 
10 a. sine 15˙2 40 a. 110˙1 
20 a, ies 33'7 50 a. 147 6 


the blank scales on the instruments can be marked in 
pencil, and the draughtsman can now proceed to con- 
struct the scale according to the particular style adopted by 
his firm. He will first find the centre mentioned above, 
then trace the necessary concentric lines with compasss 
and pep, and after this sub-divide the scale. 

This sub-division, at least in the case of instruments 
having quadratic characteristics, will be more or less 
guesswork, but this is usually considered near enough for . 
practical requirements. 

If a special accuracy is guaranteed for a certain part of 
the scale, it will be necessary to take more calibrated 
readings than we have mentioned for the sake of illustra- 
tion, and to plot a curve from which intermediate points 
can be obtained. 

The method outlined above has its obvious disadvantages, 
and one of the most important is that the calibrated read- 
ings taken by means of the. auxiliary scale have to be marked 
on the blank, which means two possible mistakes, one in 
readit g and one in marking, or, at least, the introduction 
of two small errors due to the human equation. 

These errors are being added to by the draughtsman, 80 
that the resulting scale may be out by more than is 
admissible, unless skilled and very reliable workers are 
employed. Such workers, however, are not too plentiful, and 
as mentioned before, reduction of cost being a desideratum, 
the utilisation of mechanical means becomes imperative. 

Of the various methods in use, we propose to deal with 
one which only requires a skilled observer to take the cali- 
brated readings, while all the other operations in producing 


the finished scale can be carried through by unskilled female 


labour. The method presupposes that all the instruments 
are standardised, especially as regards length of pointer, and 
that all scales of the same size and type are immediately 
interchangeable. 
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The difference from the old method starts with the first 
operation, inasmuch as no blank scales are put on the instru- 
ments. Instead auxiliary scales, which are standard in 
every respect as regards mounting, fixing holes, &c., but 
which are evenly divided into, say, 150 divisions, covering 
a sufficient angle, are used. 

If the types of instruments dealt with in this fashion 
have been sufficiently PAED A it will be possible to 
arrange for beginning and end of the scales to be in absolutely 
identical positions, and in such cases intermediate calibrated 
readings only need be taken. 


When turning out large quantities, the data obtained 


when calibrating should be entered on printed cards pro- 
viding space for all necessary particulars, and also, at least 
for some types of instraments, squares for plotting curves. 
These cards are indexed and filed for reference after the 
firat set of scales has been completed. 5 

We have now to describe the little machine which does 
this work with the help of the data supplied on the cards. 


The machine consists mainly of a turntable of sufficient 


diameter to take the largest scale to be made, and is pro- 
vided with means to fix scales of various sizes and 
patterns. 

The circumference of the turntable is divided in a con- 
venient number of divisions, say z, which are marked from 
O to x. The turntable can be rotated by means of worm 
and wheel, the ratio being so chosen that, say, 1/z revolu- 
tion of the turntable—that is, one division on the scale— 
corresponds to one complete turn of the worm. By arranging 
a wheel on the spindle carrying the worm, and dividing the 
circumference of this wheel into 10 or 100 parts, one or 
two decimals can easily be introduced, and, if backlash is 
properly guarded against, and indices (on the circumference 
of the turntable and the wheel) are provided, it is possible 
to reproduce any particular position of the turntable any 
number of times with a high degree of accuracy. 

Over the turntable, in the direction\of a diameter, the 
tracing or printing apparatus is suspended. It is fixed to a 
bracket connected to the base on which the turntable is 
pivoted. | 

In the case of a pen being used, this can move radially in 
relation to the turntable, the length and width of stroke 
being regulated by ratchets actuated from a lever provided, 
which is worked with a reciprocating movement by the left 
hand, while the right hand sets the turntable by means of 
the decimal wheel, in accordance with the data on the cards 
referred to. 

In another type of machine type-wheels are used, and all 
atrokes forming divisions and sub-divisions are actually 


rinted. 
The auxiliary scales mentioned are all produced on the 
machine, and with care it is easy to arrange several 
machines in such a way as to make the scales turned out on 
them interchangeable. 

There remains to explain how the sub-divisions are 
obtained. To this end a transparent slide is utilised, which 
is divided as shown in the illustration below, and, further, a 
movable index is pivoted in the centre of the turntable and 

is capable of being fixed in any point to the scale of the 
latter. 


3 4 5 6 7 8 9 10 


Division of Transparent Slide. 


The slide shown above would be suitable for subdividing 
into 10 equal divisions, and is so arranged that it can be 
exchanged at a moment’s notice for another one. This 
provision is useful if different types of instruments are dealt 


with by the same machine, as it is then easy to use slides 
seat ee according to the particular characteristic curve of 
each type. | 

The slide is movable in the direction of the arrows, 
and perpendicularly in relation to the plane of the turn- 
table. The distance between 0 and 10 must be slightly 
more than the longest distance—to be sub-divided into 10 
divisions—between two calibrated points on any scale likely 
to be wanted. c : 

Using the data given in our example, we will now proceed 
to print a scale on the machine. 

The first operation is to fix a blank scale to the turn- 
table. The machine having been adjusted beforehand to 
obtain the proper lengths and widths of strokes and to 
ensure the latter being in the right position, the operation 
to follow would be to determine the zero. This, in our 
case, is at 2°5 of the turntable scale, and the decimal wheel 
is turned until the indices indicate exactly this position, 
Now the first stroke is printed by pulling the respective 
lever, care having been taken that the ratchets governing 
length and width of stroke are properly set. 

The next point to be marked is, say, 10 amperes, situated 
at 15:2, and its location is found by turning the decimal 
wheel accordingly. 

As from this point our scale is to be sub-divided to 1 
ampere, the slide now comes into action. 

The vertical (zero) line of the slide will be found on 
15°2, and the slide is now moved vertically until the slant- 
ing line 10 passes through point 38:7 on the turntable 
scale. For greater accuracy in reading, the use of a magni- 
fying glass is advisable (as in Kelvin balances). 

The distance from 15:2 to 33:7 is, through the foregoing 
operation, divided into 10 equal sections, and the corres- 
ponding strokes can be printed on the scale. To this end 
the movable index referred to is fixed on 383:7, then the 
decimal wheel is turned until the slanting line 9 coincides 
with the movable index, when the first sub-divisional stroke 
can be printed. This done, the decimal wheel is again 
turned, and the process mentioned repeated with slanting 
line 8, and so on until all sub-divisions are formed. 

The next interval 38°7—70°3 dealt with in the same 
way, and so forth, until the scale is completed. 

The concentric lines, also the figures and the wording, 
can either be printed by hand or, if the quantities warrant 
it, stocks of stereotyped printed scales, either paper covered 
or enamelled can be kept. Of course, zero and end posi- 
tion only would be marked on these scales. 

In the case of engraved scales the engraving tool or tools 
are worked direct by the machine, or where chemical 
engraving was resorted to, the tracing would be done by 
means of a pen (on the machine), and the ink used would 
have to be capable of withstanding the acid in the subse- 
quent etching process. 

The machine and method outlined are also applicable with 
slight modifications to transparent scales a to edgewise 
instruments. Of course, the machine itself can do nothing ; 
a very carefully thought-out organisation is required, but 
given this, the results obtained are remarkable. 

The present writer found it possible to work the whole 
scheme with girls, and it was really astonishing to see how 
quickly, under proper instruction, they developed into 
reliable workers. 

The system of instruction followed was to show every 
operation down to the minutest detail, exactly in the form 
which experience showed to be the quickest and most 
efficient, and to insist on its being invariably followed. 
Workers who could not, or would not, suppress extra tarns 
of their own, if it were ever so slight a deviation from the 
regulation procedure, would be given other work or 
dismissed. 

The advantages of the system of scale marking outlined 
above are important. Not only can unskilled female labour 
be employed throughout (with the possible exception of the 
taking of the calibrated readings), but the results are much 
superior to those obtained with the old method. 

The accuracy is obviously much greater, since calibrated 
readings are only taken once, so that the haman equation is 
only introduced once; all other work is purely mechanical, 
and can be rendered as accurate as may be desirable. 

One of the chief merits of the system is undoubtedly that 
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& permanent record of all scales and their accuracy is 
obtained (the checkers putting their remarks conveniently 
on the original calibration cards), which affords a continuous 
control over the instruments turned out, and is most helpfal 
in case of disputes, or when considering alterations or 
improvement of types. 7 J 
is permanent record, properly filed, also makes it pos- 

sible to reconstruct any scale at a moment’s notioe, a con- 
tingency which may arise at any time, but which usually 
means a return of the instrument in question to the works. 

The nt writer remembers cases where, in order to 
save duty, large quantities of instruments and Scales were 
sent as separate consignments, and where not infrequently 
the scales, being packed in a very small case, were mis- 
laid or lost in transit. In those cases it was very mach 
appreciated both by maker and client that there-was no 
need to return the instruments, but that new scales could be 
shipped out practically by the next boat. 


/ 


INSURANCE AGAINST HOSTILE AIRCRAFT. 
[BY OUR LEGAL CONTRIBUTOR. ] 


Many of the daily papers have recently dealt with the 
all-important question of insuring against damage caused 
by hostile aircraft. No doubt most pradent readers of the 
ELECTRICAL REVIEW have insured long ago without 
pausing to inquire whether, in the event of disaster, the 
liability to make good the damage was upon them or their 
landlords; but there may be others who are still 
hesitating. With a view to showing how necessary it is to 
be guided by the maxim, When in doubt, insure,” it is 
proposed to consider the legal aspect of the matter. 

The case of the freeholder is simple enough. The 
Government bas declared that since the scheme of State 
insurance was inaugurated, compensation for damage caused 
by bombs will not be paid by the State. For the free- 
holder, then, the question is: Shall I make a small money 
payment, and get an insurance company to bear the burden, 
or shall I be my own insurer ? ” 
the victims of the recent raid upon the London District 
had stoutly refused to take out a policy, on the ground that 
the chance was 1 in a 1,000,000. On the day after the 
raid he found that an unlucky bomb had made him a 
ruined man | 

In the case of a limited liability company it is beyond 
question the duty of the directors to insure. It is true, as 
was stated in the case of Overend & Gurney v. Gitt ((1872) 
L R 5 H L, 480) that facts which may show imprudence 
in the exercise of powers clearly conferred upon directors 
will not subject them to personal responsibility unless the 
imprudence amounts to crassa negligentia; but where 
there is insurance available at Government rate, it is 
obvious that no director could be charged with extra- 
vagance in laying out the necessary premium. Even 
if his failure to do so fell short of negligence in law, he and 
his co-directors would have a very uncomfortable quarter of 
an hour at the next shareholders’ meeting should the pre- 
mises of the company be destroyed by one of the products 
of German “ Kultur.” 

Coming next to the cases where the incidence of liability 
may present some difficulty, one has to consider the respec- 
tive positions of landlord and tenant. Unless there is a 
covenant to repair or “to yield up in repair,” it is 
obvious that the loss must fall on the landlord. On the 
other hand, it was laid down in the middle of the seven- 
teenth century that where a lessee undertakes without 
qualification to keep premises in repair during the currency 
of the lease, he is liable if they are thrown down by 


enemies. In Paradine v. Jane ((1647) Aleyn, 26), 
it was stated that: Where the party by his 


own contract creates a duty or charge upon himself, he is 
bound to make it good, if he may, notwithstanding any 
accident by inevitable necessity, because he might have pro- 
vided against it by hiscontract. And, therefore, if the lessee 
covenant to repair a house, though it be burnt by 


It is said that one of 


lightning, or thrown down by enemies, yet he ought to 
repair it.” i 

So stands the law as it affecta 99 out of every 100 lessees 
in this country. The ordinary fire risk is generally covered 
by a policy taken out by the landlord, the premium being 
paid by the tenant ; but it is now a matter of notoriety that 
the ordinary fire policy is not so framed as to make the 
— liable for the damage done by an incendiary 

omb. 

The modified repairing covenants which appear in some 
leases merit a few words of explanation. Suppose, for 
example, that the following words occur: —“ Reasonable 
wear and tear and damage by fire alone excepted.” It has 
been held that the words reasonable wear and tear do 
not extend to relieve the tenant from responsibility for 
damage caused by overloading the floors of a building. 
So (or, rather, a fortiori), it is conceived that these words 
would not excnse the tenant from liability to make gocd 
the damage caused bya bomb. As toa fire caused to pre- 
mises which are the subject of a lease containing such a 
clause, it is conceived that the tenant might possibly escape 
liability from the results of a fire howsoever caused. 

With regard to rent due and accruing while premises are 
being reinstated, it is important to remember that the 
tenant’s liability to pay rent remains, and in taking out his 
ra of insurance he should remember this important 
act 


The purely legal aspect of the matter has been considered 
above. Broadly speaking, the tenant is liable and should 
insure; but the landlord must consider the matter from his 
point of view. True, if the premises are destroyed he has 
a claim against the tenant ; but will it be worth anything ? 
With the premises, the tenant’s stock-in-trade and goodwill 
may be entirely destroyed. There will be nothing left on 
which the landlord can issue execution. He will have 
nothing but a Jawsuit on his hands. It is therefore pradent 
for every landlord either to satisfy himself that his tenart — 
has insured, or else take out a policy himself. 

There remain a few minor points to consider. When 
deciding the amount for which a policy shall be taken out, 
the business man—say, a dealer in electrical fittings— has 
much to consider besides the actual value of his stock-in- 
trade. He has, upon his premises, numerous files of corres- 
pondence intrinsically valueless but indispensable for his 
business. A barrister or a doctor may carry his basiness in 
his head ; but the commercial man cannot do so. He should, 
therefore, insure against the prospective loss which he must 
inevitably suffer if his premises are destroyed. 

With regard to electric lighting companies a few words 
may be added. In the first place, it is conceived that the 
suspension of supply owing to the wreckage of a generating 
station would be due to force majeure or inevitable accident, 
which would absolve the company from continuing to give 
a supply. In other words, they could not, in such 
circumstances, be made liable to penalties even if a whole 
town were plunged in darkness. Insurance, however, of 
the entire undertaking would undoubtedly be prudent, and 
the policy should be framed so as to cover the prospective 
loss of consumers during the period of restoration. 

Finally, care should be taken to see that the policy is in 
the same terms as that approved by the Government, in 
that it insures against damage done by hostile aircraft and 
by projectiles fired at them. Recent events have shown 
that anti-aircraft guns do not always hit the marks at which 
they are aimed ; and an English shell crashing through the 
roof is almost as unwelcome a visitor as the very latest 
product of fiendish Teuton ingenuity. 


Fire,—Considerable damage was done at Redford Bar- 
racks, Edinburgh, by the destruction by fire of the machinery shed 
and a quantity of plant, including dynamos and motors, belonging 
to Mr. C. Macandrew, builder. 


Panama Exhibition.—Messrs. Worsnor & Co., of 
Halifax, have been awarded a Gold Medal at the Panama Exhibi- 
tion at San Francisco for their exhibit of electric hand lampe, 
electric miners’ lamps, motor lamps, self-starters for motor-cars, 
and for their Alklum ” accumulators, 
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LONDON AND SOUTH-WESTERN RAILWAY 
ELECTRIFICATION. 


THE decision of the directors of the London and South- 


Western Railway Co. to adopt electrical working on their 


suburban system was announced about three years ago, and 
some particulars of the scheme—one of the most important 


`~ 


the conversion of about 47 miles of route, equivalent to about 
140 miles of single track, has been undertaken, the lines 
which are being electrified being shown on the accompanying 
plan (fig. 3). The system adopted was direct current at 
600 volts with a third-rail conductor, this enabling traffic 
to be exchanged with the Metropolitan District Railway. 
The company decided to generate power for itself, and has 
put down a po ver station alongside the railway at Durnsford 
Road, near Wimbledon, which is now practically complete ; 


* 
Fic, 1. POWER HOUSE, CAR-SHED, AND MAIN LINE OF THE LONDON AND SOUTH-WESTZRN RAILWAY Co. 
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Fic. 2.—L. AND S. W. RAILWAY. THREE COACH ELECTRIC TRAIN. 
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in this country—were given in our issue of December 13th, 
1912, which were amplified in the following year (Novem- 
ber 7th, 1913), when the work was put in hand. As then 
set forth, the complete scheme embraced the network of 
lines extending from Waterloo station to Hounslow, 
Shepperton, Guildford, Epsom and Wimbledon, a total 
length of 246 miles of single track, but in the first instance 


{ Topical Press Agency. 


a view of the exterior is given above. The electrification 
of the lines is also approaching completion. The work has 
been carried out under the supervision of Mr. H. Jones, the 
company’s electrical engineer; Sir Alex. Kennedy and his 
partners are consulting engineers to the company. 

The trains are equipped for sonal eran working, and 
are made up in three-coach units, each set consisting of two 


CS 
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motor coaches with a trailer coach permanently close- 
coupled between them; these sets will be used alone or 

e up into six-coach units in accordance with the require- 
ments of the traffic. One of the sets is illustrated here- 
with. The original rolling stock has been employed, with 
compartments and side doors, the necessary alterations being 
made to accommodate the electrical apparatus. Each set 
is provided with four motors of 275 H.P. each, arranged in 
pairs on the bogies under the driving compartments at each 
end of the set, and all the electric controlling gear is 
placed in these compartments instead of beneath the coach, 
the company’s engineers preferring this arrangement for the 


sake of the greater ease of access for inspection, cleaning, 


and adjustment. 

The power station is adjacent to the River Wandle, 
from which water is obtained for condensing purposes. 
Two ferro- concrete ducts bring the water to the station 
and return it to the river. During periods of pro- 
longed drought the supply of water from the river 
will be insufficient,, and at such times a part, or 
the whole, of the circulating water will be pumped 
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FIG. 3.—PLAN OF LINES NOW BEING ELECTRIFIED. 


over cooling towers, the tops of which may be seen in our 
view. 

The formation of the ground, which slopes from the 
railway towards the power house and the river, has greatly 
simplified the coal-handling arrangements; it has been 
found practicable to dispense with all the usual coal- 
conveying plant, and to discharge the coal from railway 
tracks directly into overhead bunkers in the boiler. house. 
The viadact constructed for this purpose, which may be 
seen in the illustration, is for the greater portion of its 
length provided with open decking, so that coal can be dis- 
charged from the trucks directly on to a reserve storage 
space under the viaduct; this space, which is bounded 
by a low retaining wall, has a storage capacity of about 
10,000 tons of small coal. As the ashes are drawn from 
the boiler-house basement into an overhead receiver outside 
the building by means of a vacuum system, there are no 
coal or ash conveyers of the usual type throughout the 
station. The viaduct is 550 ft. long and 19 ft. wide, and is 
constructed of ferro-concrete with the exception of a 50-ft. 
steel girder span. 

The power station, which will eventually supply power 
for the whole of the company’s suburban system, is a 
brick building; the boiler house, which runs parallel 
with the turbine house, is 237 ft. long x 130 ft. wide, 
while the turbine house is 257 ft. long x 55 ft. 


with high velocity, and these when directed 


METAL SPRAY PROCESSES IN 
- ENGINEERING. 


‘By JOHN CALDER. 


- 


(Abstract ef paper read before the AMERICAN SOOIETY oF 
MECHANICAL ENGINEBRS.) 


Ir is the object of this paper to describe the latest mechanical 
process, the Schoop process, for depositing electro-positive metals 
on iron and steel. Incidentally, the method permits the depositing 
of many. other metals and alloys on coherent bodies whether 
metallic or not. 

The takes its name from M. U. Schoop, an engineer of 
Zurich, who, in collaboration with other inventors, made the 
metal spray an effective coating agent. In the Schoop process, 
for which the United States patents have just been issued, the 
coating metal adheres to the object chiefly by mechanical 
union. The metal is discharged in hot impalpable particles moving 
i upon a prepared 
object penetrate the pores of the latter while the spray is still 


- plastic. The coating metal thus dovetails itself into the super- 


TY 


ficial 


ie of the object, and does so in the presence of reducing 
gas w 


ch prevente oxidation at the junction of the metals. 
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Fig. 1.—DIAGBAM ILLUSTRATING APPLICATION OF REDUCING 
FLAME TO METAL WIBE IN THE PISTOL. 


The evolution of the apparatus has been interesting. The liquid 
metal process involved a large non-portable reservoir of hot metal 
weighing, with the auxiliary parts, over a ton; the metal dust 
apparatus weighed over 100 Ib., while the pistol of to-day 
weighs less than 4 Ib. 

The principle involved consists, as shown in fig. 1, in feeding a 
fine wire w of any metal into a reducing flame zone Z at such a 


constant speed that the position of the end of the wire E remains 


wide, and is capable of accommodating plant of 30,000 Kw. 


output. 

The generating plant at present installed consists of five 
main and three auxiliary generating sets, with space for a 
sixth main set to be installed when required. The main 
sets are tarbo-alternators of 5,000-Kw. capacity and gene- 
rating three-phase current at 11,000 volts, 25 cycles, while 
the auxiliary seta generate direct current at 220 volts for 
lighting and power. 

Repair and inspection shops for dealing with the electric 
trains have been built close to the power house, and there 
are nine sub-stations on the railway, where the supply is trans- 
formed down and converted to direct current at 600 volts. 


(To be continued.) 


stationary, the melting rate being exactly equal to the rate of 
feed. Under such conditions the wire end melts a drop at a time 
and each drop at the instant of formation is struck a violent blow 
by an air blast A. In other words, the pistol is a machine gun 
which automatically manufactures its ammunition from a reel of 
wire and bombards the objects to be plated with plastic projectiles 
of extremely small size, f i 

The resulting fog ọr spray of fine metallic particles into which the 
drops are divided takes thé form of a diverging cone C with a core 
of reducing gas G in which the particles are entrained, and a 
surrounding sheath of air A which is rapidly expanding and cool- 
ing. Any suitably prepared object placed in the path of this 
metallic spray is plated through impact without undue elevation 
of temperature, ; , , 

Fig. 2 shows a section of the commercial spraying pistol now in 
use. The principal parts of the pistol consist of an outer casing 
An cast of aluminium, with a central projecting tube forming a 
handle, a wire feed mechanism mounted entirely upon the cover 
Bi of the turbine chamber, the turbine oi actuating the wire feed 
mechanism, gas, air, and wire nozzles mounted upon the outer 
casing held in position by a hand nut Di, and a removable cover EI, 
which completes the enolosure of the outer casing. 

Gas and air ducts are drilled in the outer casing. The flow is 
controlled by the tapered valve F provided with a handle @. The 
wire feed mechanizm is actuated by a turbine CI mounted on a 
vertical shaft running in ball-bearings; a worm is cut in the 
upper end of the vertical shaft and drives by worm wheels the 
horizontal shafts N and o (inset), which are provided with worms 
in turn driving the worm wheels P and Q 

The wheels P and Q, fig. 2, are provided with slots to engage the 
proj oting lugs of the lower feed wheel R. The upper feed wheel 
S, mounted in the pivoted frame T, is provided with shrouds con- 
trolling the position of the lower feed wheel k. The lower feed 
wheel can be engaged in either worm P or Q by raising a olip 1, 
shifting laterally in either direction and locking in by the opposite 
clip. The shift can be readily made by allowing the mechaniem 
to run slowly by a alight opening of the starting valve. 

Pressure is applied to the feed wheels through the pivoted frame 
T by a coiled spring, and controlled by the operator by means of 
the release lever K. The final adjustment of the wire feed is 
controlled by the needle valve m. The turbine and shaft 
complete is assembled in the outer case and properly adjusted 
independently of the other mechanism. 

The wire feed is entirely assembled on the turbine cover and, 
when properly adj usted, is secured in position. The wire nozzle 
base U provides an adjustment for position of wire and gas nozzles, 
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and is secured in position by a headless set screw. The upper end 
of the stem of the turbine cover is provided with an annular 
groove, which is engaged by the spring loop v and secures the 
removable cover Ei of the case. Loop v provides also a means for 
hanging the pistol on a conveniently located hook. 


The operation of the pistol is as follows: The gas and blast 


nozzle faces B and C are securely clamped to form gas-tight joints 
by tightening the hand nut p;. The end of the central or wire 
nozzle is then 0°015 in. inside the gas nozzle, and the stationary 
melting point of the wire is 0°03 in. inside the air-blast nozzle. 
The wire diameter used is from 00319 to 0˙0375 in., except for 
V to their rapidity 
of m à 

The feed gears having been set in mesh at the approximate 
speed required for the wire selected, the air alone is turned on and 
the speed tested with a short length of wire. Adjustment, if 
necessary, is made by the needle valve, which modifies the speed 
2 ft. per minute plus or minus. 

The end of the wire reel is then threaded through the stock 
receiving tube, between the gripping feed rolls and into the central 
wire nozz'e, and the fuel gas pressures from the containers are 
adjusted by the reducing valves and gauges thereon to the tabular 
requirements for the metal to be sprayed. The pressures of the 
fuel gases seldom rise above one atmosphere, and hydrogen or Blan 
gas are the reducing gases usually employed. This gas is now 
admitted by slightly opening the starting valve, and when ignited 
with a match burns quietly as a pilot light. 
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Fig. 2.—DETAILS OF THE COMMERCIAL METAL SPRAYING 
PiIsTOL Now IN USE, SHOWING TURBINE, WIRE FEED 
MEOHANISM, &. 


The starting valve is then opened up full and oxygen is admitted 
gradually until the flame zone is established. All back-firing is 
avoided by keeping the reducing gas always in excess of the 
oxygen, the ratio being three or four toone. The above move- 
ments are made in rapid succession on a light instrament which 
can be held in one hand, and the spray is started up the moment 
the constant melting position of the wire is reached. 

The spray so established is essentially a metal plating air-brush, 
the diameter of which, 5 in. from the pistol end, is about 2 in. 
Objects to be plated are operated upon by pointing the pistol 
normally to the surface to be coated at any moment at about 5 in. 
distance, and traversing the pistol across the surface with a regular 
motion. A single coating is about 0'001 in. thick. The operator's 
vision easily guides him in distinguishing between the coated and 
uncoated portions, and also between a first and second coat. 

Two thousandths of an inch well impacted upon a surface are 
just as effective as a much greater thickness, and, of course, 
unnecessary sprayed metal increases the cost, as the latter is 


directly proportional to the thickness. Not only on the score of 
economy, but also to preserve toughness, the coating should be of 
minimum thickness, for the anvil action of the metallic spray on a 
solid metal object is lost above a few thousandths of an inch 
thickness, and a process of cold working follows, which produces 
a ak scale readily detachable. In practice this matter is easily 
regulated. 

Fig. 3 shows the pistol held in the hand ready for action, with 
the wire thread in position. 

Gas bombs with fittings and air at 40 Ib. pressure are the only 
requisites besides the pistol and its hose connections for plating 
non-metallic objects such as wood, stone, paper, cement, cloth, &c. 
All metallic surfaces should 3 the scale cleaned off, and their 
pores opened by preliminary lasting. 

A surface 1201 ft. in area can be sprayed with the common 
metals, 0°001 in. thickness, for a small sum. The total cost for 
German silver is 3} ocenta, for copper 3 cents, for tin 5 centa, for 
brass 21 cents, for zino 2 cents, for aluminium 1F cents, and for 
lead 13 centes per aq. ft. 

Except in the few cases where the impacted metals have a 
chemical affinity, the action of the spray is purely mechanical. Any 
metal wire can be sprayed with varying degrees of fineness by the 
pistol, but a hard metal, such as copper, cannot be impacted with 
the eame degree of adherence upon a solid copper object as it would 
be upon a more porous cast-iron object or upon one of the soft 
metals such as lead or sinc. The coatings may be ground, 
polished and buffed like any ordinary metals, but polished spray- 
ings do not offer themselves as economical substitutes for cheaper 
and less adherent platings which are deposited in smooth con- 
dition. 

The applications of the process already made are numerous, 
aud new ones are being suggested continually. In this connec- 
tion it should be noted that, though coatings of all the commercial 
metals and of their alloys can be made on any other metal, and on 
almost any coherent object, except articles containing grease, the 
choice of a metal coating should be conditioned by the service 
which it has to render. 

Spraying a metal so that it plates an object gives the coating 
metal no chemical pro it did not possess before. Hence 
sprayed coatings for protective purposes, rather than for finish 
or decoration, are restricted for resisting acids to lead, for resisting 
air, moisture, sea water, and ordinary atmospheric action to lead, 
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Fie. 3.—VIEW OF A COMMERCIAL SPRAYING PISTOL IN HAND 
READY FOB USE. 


tin, zinc and aluminium, and where superficial oxidation of the 
coating is of no importance, copper and its various alloys can be 
freely used also. 

Protective coatings on steel or iron may be either original coat- 
ings of the whole of an object, or any part of it, or local applica- 
tions with the pistol to repair damage or wear of a coating made 
by another process. The repair of the troublesome defecta on 
galvanised sheets is an example. The localisation of copper 
deposits on iron and steel for the purpose of the cementation pro- 
cees, and for controlling hardening, is easily and quickly aocom - 
plished by the pistol. The results are reported to be much better 
than those obtained from the necessarily irregular and soft electro- 
lytic deposits, the area of which cannot be absolutely controlled. 

Many engineering structures used in the arte, suoh as steel and 
iron tanks, girders, and machinery of all descriptions, are subject 
to the action of liquids and chemicals, and corrode rapidly, partiou- 
larly at jointe. It is not possible to plate such structures by any 
other coating method. In such cases, a metal is selected which 
will resist the corroding agent, and is sprayed on all the seams and 
joints, these having previously been cleaned by sandblasting. In 
many cases the treatment of the jointe is sufficient, the solid meta? 
resisting oils and liquors for a long time when the seams are 
rendered free from attack. Railroad and bridge girders can be 
handled by portable outfits to protect them from the atmosphere 
and moisture. This is a large industrial field of application in 
which lead, tin, and zinc sprayings are used, and proper initia) 
treatment of this kind, or in the field during erection, dispenses 
with all need for repeated painting. 
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Laundry machinery, dairy appliances, water-heaters and similar 


structures exposed to moisture and chemicals, can be protected 


against corrosion due to electrolysis in many cases by sprayed 
deposits of zinc suitably located, or may be wholly tinned or 
galvanised by the Schoop procese. 

Carbon can be freely sprayed with copper, and that metal can 
be applied in minimum quantity to any piece pr portion of a 
piece of apparatus. 

The most recent electrical application is the construction of 
condensers, especially for wireless service. The Schoop pistol will 
spray an adherent coat of copper on ordinary sand-blasted window 
glass. Two-thousandths of an inch is sufficient to produce a 
highly efficient and cheap plate, much superior to rolled tin-foil 
coverings or galvanic deposits of copper on glass. Lead sprayed 
oe — also furnishes a very cheap and effective condenser 
Plate. i 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Electric Tire Heater. 


Taking advantage of the properties of the transformer, the 
OERLIKON WORKS have devised a convenient and useful apparatus 
for electrically heating tires, hoope, toothed gearwheels, &o., 
which have to be shrank on. The usual method of heating such 
rings with coke fires, &c., is apt to result in a temperature far 
from uniform, and the parts have to be cleaned before they can 
be put in place; gas ringe necessitate the use of compressed air, 
and the rings have to be of different diameters to suit the work. 

In the Oerlikon device, which is illustrated herewith, the ring 
to be heated forms the secondary of a transformer, the yoke of 
which oan be turned aside, as in fig. 1, to admit the ring, and 
afterwards clamped in place, as in fig. 2. The winding of the 
primary is protected from the heat by a stout layer of asbestos, 


Frc. 1—OERLIKON TIRE HEATER, OPEN. 


and is confined to one of the cores, preferably the one interlinked 
with the work. The yoke is balanced by a counterweight pivoted 
at its centre, in such a way that it can be turned over to the 
opposite end, enabling the yoke to be swung round on the wound 
core. so that rings of too small diameter to go over the winding 
can be placed on the unwound core. The coils are provided with 
terminals to permit of the use of different sections in accordance 


Fig. 2.—HEATERB IN USE. 


with the dimensions and material of the ring to be heated, and 
the rate of heating desired; in the case of metals of low melting 
point, such as lead or white metal, careful regulation of the tem- 
perature by this means is necessary. 0 

The “ shrink required for a steel tire is from robo to yu of 
its original dimensions, and in the case of a tire 700 mm. in 
diameter, an increase of 8 mm. in diameter is sufficient to enable 
it to be put in place, which is obtained by heating it to about 


150° 0. Such a tire, weighing 120 kg., was heated from 15° C. 
at different rates, with the following results — ` 


Time in minutes wee ax. - 9 35 180 
Power consumed, x . 172 6˙2 2˙2 
Energy, Kw.- hours . 2°58 3˙62 6˙6 
Temperature attained eee 146°C, 111° 127° 


- Evidently, therefore, it is economical to heat the metal quickly. 
The device weighs 400 to 440 kg. The tire is heated quite uni- 
formly, and may be of any size that will go over the core and into 
the space between the cores; straight bars, &c., oan also be heated, 
by connecting the ends with a bare copper cable or other 
conductor. . 

Another use to which the apparatus can also be applied is the 
removal of tires, which are heated by using a copper cable as the 
secondary and connecting it to opposite points of a diameter of 
the tire. In use it is said to be more economical than gas 
heating. l 

For the foregoing information we are indebted to La Rerue 


Electrique. 
Revolving-Disk Grate Stoker. 


Automatic stokers of the travelling-grate type, equipped with 
revolving disks in place of ohains or grate- bars, in order to allow 
good draught without dauger of melting parte of the grate, are being 
manufactured by the KEYSTONE STOKER Co., of Boston, Mass. The 
grate surfaces of these stokers are composed of closely spaced disks 
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FIG. 3.—G RATE BAR, SHOWING ONE DISK AND COMPLETE UNIT, 
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mounted on parallel square bars, which rotate as they move 
through the furnace. The disks do not mesh, and they make two 
or more revolutions during one passage through the furnace, 
thereby causing the disks to be cooled by the air currents entering 
the fuel-bed. Asa result, the manufacturer claims that the disks 
have no tendency to melt, and that the fire is gently agitated in a 
1195 which aids combustion and prevents mass formation of the 
clinker. 

The links are made with flat bottoms, which enable them to ride 
on the rollers with a minimum amount of friction. Each link 
carries an umbrella-shaped shield cap, which protects it from the 
fire, the shields being held in place by dovetailing into grooves in 
the link. These shields form the upper half of the bearings of 
the bars carrying the diske, and afford a quick means of replacing 
the bars by slipping them out of the links. l 

Rotating the bars while in the furnace is effeoted by pinions 
fitted to one end of the bars, and engaging with rack teeth 
suitably spaced along the bearer-bar, which is also fitted with 
the rollers that support the links, as shown in fig. 4. The 
freshly-supplied fuel that sifts into the ash-pit is reclaimed by 
falling on an apron, and being carried forward by the returning 
rai on to a foot-plate at the front, as shown in the section of the 
stoker. 

The coal enters under a gate which regulates the fuel supply. 
Circulating water-boxes are provided at the feed-gate and at the 
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Fic. 4.—METHOD OF REVOLVING DISK GRATE-BA RS. 


bridge wall to prevent fires occurring in the coal-hopper and 
Gamage to the bridge wall. Damping grates at the rear are 
eliminated, provision for raising or lowering the back end being 
made by strong eccentrics, which jack the stoker to thicken the 
fire at this point. In this way an excess of air through what 
would otherwise be the thin portion of the fire is prevented. 

Since the fire disks revolve, the tendency for clinkers to stick to 
the grate is avoided, with the result that there is no serious 
plugging of the air spaces. The continual movement of the grate 
keeps the fuel even and in a free state, with the result that high 
draught pressure is not necessary to develop high rates of duty. The 
fuel disks and shields are common castings, so that the renewal 
expenses are low.— Electrical World, 
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Line Conductor Clip. 


The awkward problem of attaching a heavy overhead cable 
securely to a porcelain insulator has taxed the brains of many an 
engineer, with results not always satisfactory ; a simple device 
for this purpose has been introduced by Messrs. BULLERS, LTD., 
of 6, Laurence Pountney Hill, E.C., which appears to get 
over the difficulty, and has been adopted by several large 
companies on their transmission lines in this country and 
abroad. It consists of a clip of oopper or aluminium 
strip (according to the metal of which the cable is made), 
which embraces the head of the insulator and provides for 

clamping the conductor in position. It can be fixed 
without special tools other than a sorew-driver or pocket wrench, 
and can easily be detached and used again. By the use of strip 
metal of high tensile strength the weight and cost are reduced, as 
compared with clamps of cast metal, and the clip possesses a 
degree of flexibility sufficient to prevent the crystallisation of the 
conductor at the point of attachment, which is liable to occur if 
rigid castings are used. The clips are mechanically very strong, 
and can be supplied at short notice to snit all insulators and sizes 
of conductors. 


An Automatic Cooker. 


The idea of an electric oven with automatic temperature regula- 
tion is familiar to us, but rather as an ideal to be aspired to than 
as an actual achievement. A letter which appears in our Corres- 
pondence columns to-day, however, brings it before us in the 
latter aspect, and we illustrate herewith the oven to which the 
writer refers. The basis of operation of the apparatus is the 
maintenance of a temperature between 220 and 250° Fah., in which 
respect it differs fundamentally from the fireless cooker,” the 
temperature of which is continually falling. It was demonstrated 
by Mr. Gumaer, in the paper referred to by our correspondent, 
that cooking can be efficiently carried on at a temperature 
below the boiling-point of water, provided that sufficient time 
is allowed for the purpose, and the automatic oven operates 
on the principle of low temperature for a long time, in 
which respect it is, we believe, unique. The food is prepared and 
placed in the oven at any convenient time; the time switch is 
then set for the hour at which the cooking is to be commenced, 
and the main switch is closed, after which no further attention is 
required until the cooked food is removed from the oven in due 
course. This mode of operation enables the housekeeper to prepare 
the evening meal in the morning, and to leave the house all day, 
with the comforting assurance that a perfectly cooked hot meal 
will be ready on her return. As the temperature is low, and the 
oven is completely closed, vegetables, meat, sweets, &o., can all be 
put in together, and left in for the full time required for the 
longest operation, without spoiling those dishes which are cooked in a 
shorter time. The heat loases are reduced owing to the low tem- 
perature, and it ia stated that an actual test showed that during 
three hours’ uee the current was on for less than 35 minutes in all, 
the energy costing leas than 2d. ata price of 5d. per unit. 

Fig. ö shows the exterior of the C type cooker, which is pro- 


vided with a hot-plate on either side of the oven. The hot-plate. 


Fic. 5.—STYLE "C C "Goop HOUSEKEEPING " ELECTRIC COOKER. 


heating elements are of nichrome wire, with two heats, and can be 
renewed by anyoneat a very low cost. The cookers are guaranteed 
for three years, and the oven heating elements are renewed, free of 
charge, if they burn out on a voltage within 25 volts of the 
standard pressure, The hot-plate elements are guaranteed for one 
year. Itis also guaranteed that the energy consumption will not 
exceed 100 watt-hours per pound of food cooked. 

The shell is of polished steel, with cast-iron ends, &c., nickel- 
plated over copper. The insulating materials are mica and glass, 
and are tested, after completion, with 1,000 volte. Mineral 
wool and ground cork are used as thermal insulators. Ae 


shown in the cross-section, fig. 6, there are two copper jacketa 
forming a donble-walled steam chamber, and electrically welded 
together at the joints; between the jackets is contained a small, 
quantity of water, and the rest of the space is exhausted of air. 
A phosphor-bronze bnckled diaphragm is attached to the bottom 
of the oven. The heating elements are placed directly under the 
outer copper jacket, and when energised convert the water into 
steam, which distributes the heat uniformly throughout the space 
around the cooking vessels; when the temperature reaches 250° F. 
and the steam pressure about 15 lb. above atmospheric 
pressure, the diaphragm changes its shape and presses a 
loose pin down, which opens the switch contacts and turns 
off the ourrent. When the temperature has fallen to 220° F. 
the diaphragm returns to its former position, and the switch 


FId. 6.—SECTION OF COOKER. 


A-4-4-4.—Double walled steam chamber. w-w.—A small quantity of water. 


H—Heating element. - Pin that opens switch contact. 
p—Diaphragm operated by steam pressure. c-o—Switch contacts, 
; a, b, c, d—Cooking vessels in contact with wall. 


contacts close again. Long - continued testa show that the 
diaphragm will last without deterioration for several 
generations.” l 

The drawbacks to this method of cooking are obviously the long 
time required for cooking, which is objectionable when a meal is 
wanted in a hurry, and the fact that the method is not the best 
for frying or cooking pastry. The use of the hot plates, however, 
partly overcomes these objections, and there are many undoubted 


advantages in the system. 


The oven is made by the BERKELY ELECTRIC CooKER Oo., of 
228, Monadnock Building, San Francisco. 


New Insulating and Heat-Resisting Material. 


A heat-resisting insulating material, composed chiefly of mineral 
fibre as a base, which is oalled papoo, and is impregnated with 
a binder called “liquid papco,” is being placed on the market by the 
PRESSED ASBESTOS PRODUCTSCO.,, 451, West Nineteenth Street, New 
York. The liquid biader is said to possess high dielectrio 
strength and heat-resisting qualities, and is, therefore, usefal for 
the impregnation of magnet coils, &o. The insulating material is 
made up in densities varying from a substance which is soft and 
fibrous like wood, and which will easily hold a screw, to a hard, 
dense material which will take a high polish. In all densities the 
manufacturers claim that the material can be easily machined. By 
varying the composition the substance is made to withstand tem- 
peratures up to 2,600° F. The material. is also being made in a 
plastic form to cover old cables in manholes and splicing chambers 
without disturbing the cables. The material is not brittle, and in 
many respects has the same properties as wood, excepting that it 
does not shrink, warp or elip, and is acid and fireproof. When 
being moulded, it is solidified under heavy hydraulic pressure— 
giving it great density and a fine texture. According to the 
manufacturer, the material is well adapted for making handles for 
aluminium and copper ware, electrical tools and other devices,— 
Electrical World. 


The Uni-Lectric Machine. 


A new departure in the way of a self-contained electric lighting 
set has been introduced by Messrs, WALTER D. FAIB & Oo., of 48. 
Leiceater Square, W.C., who kindly afforded ns an opportunity of 
seeing it at work last week. It consists of a dynamo, petrol- 
engine, and controlling apparatus all built into one co-ordinate 
design and mounted on a common bedplate, as illuetrated in fig. 7, 
which is a view from the generator end. The distinctive feature 
of the system is that no battery is used; the engine is kept 
running during the whole time that light is required, and there- 
fore it is essential to secure reliability, steadiness of running, and 
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economy in the highest possible degree, together with the utmost 
simplicity of management. Fig. 8, a ghost view of the apparatus, 
indicates ita general arrangement. 

The cast-iron frame consists of an open tauk on top, hollow 
aides, and a hollow base-plate, all of which form connected 
chambers in which the cooling water circulates. The engine is 
of the single-acting four-cycle type, with a rotary sleeve valve, 
and has a bore of 2} in. with 3-in. stroke; it runs at a full-load 
speed of 1,950 R. P. 1. The fly-wheel, between the engine and gene- 
rator, is provided with fan blades drawing air through the generator, 
and discharging it against the fins of the radiator columns. There 
is only one main bearing, next to the orank, and the bearing and 
journal are both of steel, hardened and ground ; this is a novel 
practice, and would be thought objectionable but for the fact that 
the parts never run in metallic contact, an exceptionally generous 
supply of oil being continuously forced through the bearing—at 
the rate of no less than one gallon per minute. The crank-pin and 
piston-pin are also hardened and ground, and flooded with oil, so 
that all these working parts practically float on oil, and should last 
indefinitely. The outboard end of the generator shaft is carried on 
a ball-bearing. It will be seen, in fig. 8, that the fly-wheel and 
generator, parts which are least likely to get out of order, are 
right inside the machine; the little engine ia fully exposed at the 
end, and is readily accessible, together with the governor and the 
carburetter. The starting gear is of an ingenious type, which 
releases the moment the engine starts, and cannot possibly injure 
the user in the event of a back-fire; the brush gear is just behind 
it, and can easily be got at. 

The generator is shunt-wound, and is rated at 500 watts, 
at 110 volta, but can carry 750 watts, if desired, without 
heating or sparking. Its voltage is maintained correot 
by an electric governor, which varies the speed frum about 
1,500 B.P.M. at light load to 2,000 R. P. M. at 750 watts. 
This governor consists of a solenoid connected across the terminals 
of the generator, and acting on a soft-iron core, the weight of 
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Fic. 7.— END VIEW oF UNI-LECTRIC MACHINE. 


which is borne by a wooden float in mercury. This acts through 
a rack and pinion on the engine throttle, and is very effective, the 
pressure variation throughout the range from no load to full load 
being very small, and hunting being absent. The carburetter was 
specially designed for the machine ; it is of the float feed type, and 
is provided with a simple set of ball valves to regulate the supply 
of air to the engine, The petrol tank,as shown in fig. 7, is at 
the base of the machine, and it is easily filled through a con- 
venient pipe seen over the top of the sparking plug in fig. 8. The 
fuel is raised from the tank te the float chamber by an automatic 
device connected with the air intake. So long as there is plenty 
of fuel in the reservoir, this connection is closed, and the 
reservoir is open to the atmosphere through a smal! air vent, but 
when a float falls below a certain point the vent ie closed and 
the connection to the air intake is opened, causing a partial vacuum 
in the reservoir. The latter is connected by a pipe with the petrol 
tank, and the suction thus produced draws the liquid up into the 
chamber until the float rises and restores the original conditions. 
The wall of the carburetter float chamber is a glass cylinder, through 
which the interior can be inspected. A magneto is used for 
ignition, this, the lubricating pump, and the rotary sleeve valve, 


all being driven by skew gear. In order to ensure perfect freedom 
from dirt in the petrol, the whole of the fuel supply is filtered 
through filter stone, „ 

The torrent of oil through the bearings might give trouble 
through oil being forced out of the bearings; for this reason 2 
partial vacuum is maintained in the orank case by a connection 
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Fia, 8.—- GHOST VIEW OF MACHINE. 


with the air intake, so that atmospheric pressure prevents the oil 
from escaping and ensures ite return to the oil reservoir in the 
base- plate. f a 

The attendance required is confined to filling the petrol, oil, and 
water tanks, switching on the magneto, and turning the starting 
handle. The machiue is guaranteed for five years. It runs with 
remarkable freedom from vibration, even when not bolted down 
in any way, and having seen it started and stopped, and run under 
various conditions of load, we can speak for. the simplicity of 
management, and the steadiness of running which are claimed for 
it. It should prove a popular means of obtaining electric light— 
and power up to 1 H. P. as it is highly economical, and 
of moderate first cost. The consumption of petrol on light load is 
half a pint per hour. Messrs. Walter D. Fair & Co, have the so 
rights controlling the machine in the United Kingdom. : 


Showroom. Window Lighting. 


We illustrate herewith a lamp shade such as the EDISON AND 
Swan UNITED ELECTRICO Lieyr Co., LTD., Ponder's End, are 


Fic. 9.—EDISWAN LAMP SHADE. 


circulating among their customers for use in their showroom 
windows. We have little doubt that the shades will be very 
acceptable in these days of lighting restrictions. 8 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, should forward their communi- 


cations at the earliest possible moment, No letter can be published ` 


unless we have the writer's name and address in our possession, 


An Automatic Electric Cooker. 


I have been very interested in the article supplied from the 
proceedings of the Ain. I. E. E. from the pen of Mr. P. W. 
Gumaer on Economic Operation of Electric Ovens.” ` 

As a constant reader of your journal, I have been struck 
from time to time with what one might almost call a lack 
of attention given to this particular branch of electric cooking 
by English manufacturers, the tendency seeming to be 
throughout to work upon the principle of a very high heat 
such as 1s applied in the ordinary range or gas etove. 

There is no doubt whatever that the American engineers 
have gone into the matter very thoroughly as regards the 
above system of cooking at what is considered a comparatively 
low temperature, and possibly the fact that the mode of living 
in the States is, to a very great extent, a system of flat life, 
lends itself to this, especially as with a small family, and the 
siuall home comforts which he ordinary flat provides, it is only 
natural that the housewife wishes to be out a grèat deal, and, 
consequently, this means that there must be some automatic 
arrangement for cooking, or meals must be taken at restau- 
rants. 

I was rather surprised when going through this article to 
read the paragraph towards the end stating that the author 
considered that automatic electric ovens will probably be 
developed in which the temperature will be accurately con- 
trolled and the necessity of constant vigilance will be removed.“ 

As an American, I thought that he would have met with 
one application of this which is in vogue in the United States, 
but principally, I believe, in the western portion. I refer to 
that used by the Berkeley Electric Cooker, known, and on 
the market, in the States as the good-housekeeping cooker,” 
re which I enclose a small pamphlet giving a good deal of 


information and facts. 


This cooker is absolutely automatic in action and, us can 
be seen from the description, is fairly well regulated as regards 
temperature, although, of course, not working to the ideal 
mentioned in the article referred to, viz., one or two degrees. 

A description of the arrangement is given in the pamphlet, 
and the application is both novel and effective, giving exceed- 
ingly even results and, as far as cooking is concerned, practi- 
cally the same results as those obtained under experiment, 
with the exception that the temperature is hardly high enough 
for bread and biscuit, such as is described by Mr. Guinaer. 

far as cost is concerned, this is without doubt one of 
the greatest advantages of this stvle of cooking. 

I myself have used one of these for about 18 months with 
excellent results, having in addition a gas stove of a well- 
known make recognised as one of the most efficient type. 

The respective costs here in this city for gas and electricity 
are 5s. 3d. per 1,000 ft. for gas and 23d. per unit for electric 
power and cooking. 

With identical meals cooked in each, the respective costs. 
as a result of several tests, proved that the electric cooker 
was under half that of gas in every case: and with the electric 
meter and gas meter at convenient positions to the house it 
is not a very difficult matter to follow up the exact costs for 
testing purposes, especially as an integrating watt-hour meter 
registering in Board of Trade unite and decimals of same, 
and a gas: Meter reading in cubic feet, are used for comparison 
purposes. E 5 

An average meal consisting of a joint, two kinds of vege- 
tables, and one or two varieties of sweets, can be cooked with 
a consumption of under one unit, taking from three to four 
hours, whereas with gas it is found, on an average, 80 to 100 
ft. are consumed for the same amount of cooking, whilst, in 
addition to this, the shrinkage in the meat is a big considera- 
tion, this being oven with the most careful regulation of 
heat, which in conducting experiments of this kind had been 
carefully looked to. : 

The firm by whom I am employed in the capacity of engi- 
neer have taken the agency for this particular cooker, and 
have interested themselves very largely in the question of 
experimental and demonstration work on it. and the results 
obtained have more than carried out the opinions formed from 
the demonstrations given previous to going into the matter 
thoroughly. 

When it is remembered that this is practically the first cooker 
of this particular type on the market (to the best of my know- 
ledge), it is to be admitted that the science of automatic 
cooking, if one might almost call it that, has without doubt 
a very good start. 

The convenience of being able to fix up a meal first thing 
in the morning, set the time switch and arrive home at any 
time between six and seven in the evening, knowing that the 
dinner is absolutely cooked to a turn, takes an enormous 
amount of responsibility and fatiguing worry off a housewife's 
shoulders, and when, in addition to this, it is remembered 
that the waste is practically nil. the amount of attention 
reduced to a minimum, and the saving in cost a very big item 
as well, it is not surprising that this has been christened in 
the neighbouring city of Melbourne by several interested per- 
songs The Fairy Tale Cooker.” 


As regards temperature, it is, of course, impossible to raise 
the temperature of the oven itself to more than about 250 
deg. Fahr.; but with this temperature it is somewhat of a 
surprise to a great number of people to find the immense 
variety of foods which can be cooked perfectly satisfactorily, 
although possibly somewhat slower than in the ordinary oven. 

The average kouseholder is a great believer in having roast 
meats thoroughly browned on the outside; but I am inclined. 
to think that a great deal of this is purely habit, and once 
one is accustomed to not having this, the flavour which is 

reserved in the meat, I aim inclined to think, quite makes up 
or this absence. At the same time, it is a very easy matter 
to sear the outside of a joint over a live flame or a flat electne 
heater such as Mr. Gumaer mentions. 

As regards the insulation arrangement of the Berkeley 
cooker, it is more of the fype described in No. 2 oven in Mr. 
Gumaer’s article, the outside of the cooker being blued steel 
sheet, the top of the same where any radiation can take place 
being of nickelled iron, and the lid itself insulated with 
slag wool about 2 in, deep. After four or five hours’ cooking 
the temperature of the steel covering is little, if any, higher 
than the surrounding air, and, although I have never had the 
opportunity to take any actual teste, I should say that the 
percentage of heat lost is very sinall indeed, and the efficiency 
extremely high. 

The current consumption by the heater of this cooker when 
operating is about 500 to 550 watts; but on an average it is 
found that when actually cooking, current is not being taken 
by the heater for more than about a quarter to a third of the 
actual time taken for cooking, this being indicated by a small 
pilot lamp mounted on the side of the cooker. 

I am writing more particularly with the object of obtaining 
information as to whether this type of cooker and any arrange- 


ment such as described is in vogue in England at present. I 


have seen no description nor any advertisement lustrating 
anything like this in the English papers, and from what I 
can see, an apparatus of this description, developed upon lines 
such as these people are working on, should offer an excellent 
field both for experimenting and practical utility. This parti- 
cular firm evidently has been the first to adopt this principle 
in a commercial manner and place it upon the 1 in u 
form which can be applied by the average householder. 

We have recently received a letter from Norway showin; 
that this cooker evidently has a fairly good hold of the pubhe 
there, judging by the information given. As most of the elec- 
tricity supply undertakings develop their current by water 
power, the householder is in a very much more favourable 
position to purchase current than under the usual system. 
The companies dispose of the current, I understand, at a fla: 
rate of so many watts day and night at a fixed rate, regard less 
of what the application is. 

This amount being limited to the minimum required, tend- 
ing as it daes to eliminate peaks, current can naturally be 
supplied at very cheap rates, and if supplied to an economical 
cooker, such as the one described, one can imagine the results 
obtained and the low costs. This latter part is interesting. 
showing. as it does, the application in a foreign country and 
the excellent arrangement put forward for the current con- 
sumer. 

In conelusion, if any of your correspondents have inforina- 
tion which applies to this particular subject, we would be 
glad to hear direct from them, if possible, or through your 
good self, as the servant problem is quite as acute in Au- 
tralia, if not more so, than in England or America. and anv 
labour-saving ideas are always welcomed by the Australian 


public. 
F. W. Fisher. 
c/o Newton McLaren, Ltd., Leigh Street, 
Adelaide, August 10th, 1915. 


[We refer to this matter in our leading columns to-day, 
2 * . e U 
and the oven is described in our New Devices column.— 
Ens. EPC. Rev.) 


— —— ſ‚ — — 


Pocket Dry Batteries. 


I noticed in a recent issue a letter signed ‘‘ Dry Battery 
Manufacturer,” wherein he complained that he was unable 
to obtain more than 1.4 volt per cell, and invited the expen- 
ence of other manufacturers on the subject. Although not a 
manufacturer myself. I have for some time been making 
amall dry batteries (for pocket lamps) for my own use, and 
have been able to regulate the voltage of the cells between 1.4 
and 1.8 volts to suit my own convenience. 


Howard Berry. 
London, N., September 19th, 1915. 


Church Lighting. 


We wish to make a few remarks regarding church lighting 
with reference to the letter by Jux.“ We have had in hand. 
und completed, the electric lighting of an old church which 
dates back to the year 1240 a.D. This was illuminated by 
paraffin lamps, and we can assure him we had no small ditt- 
culty to get the best effects with electric light; but by convert- 
ing the old paraffin chandelier in a most suitable manner, and 
using a shade which nearly obscured the bulb, we obtained 
the result of a brilliant. yet beautiful, soft light, which gave 
the inside of the church a pleasing. appearance when illumi- 
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nated. This is in a village of 300 inhabitants, for whom we 
installed a water turbine plant two years ago with every 
success. We should be pleased to place our engineer at his 
disposal, and supply him with any information that he may 


require (gratis). 
i J. H. Oxley. 
Skipton, September th. 1915. 
(Several other correspondents have offered assistance in this 


110 5 and have been put in touch with Lux. — Es. Euec. 
Ev. 


EFFICIENCY CONSIDERATIONS IN 
HEATING WATER ELECTRICALLY. 


THE increasing Popu ariy of cheap-unit ” tariffs, i.e., tariffs. 


—Point Five tariffs among them—which charge 4d. or less 
per unit of electrical energy consumed (supplementing this 
charge, if necessary, by a minimum fixed charge), should 
arouse fresh interest among central station engineers and 
manufacturers in the possibility of heating water electrically 
for domestic use. The difficulty in the problem is entirely 
economic. With current at lighting rates, say 3d. or 4d. per 
unit, heating water electrically by the 10, 20 or 50 gallons is 
out of the question. With current at ld. per unit, the electric 
system enters the field of practical politics, but full allowance 
has to be made for the (very real) monetary value of the 
convenience and cleanliness of electric, as compared with other 
heating systems. Using current at 4d. a unit, there are many 
cases in which electric heating for water in bulk will show 
distinct economy over other systems. Already domestic supply 
at zd. per unit in industrial centres is being seriously discussed, 
and with energy at this price there is not the least doubt 
that electric heating of water should become general. Natur- 
ally, the charge of 4d. per unit would need to be supplemented 
by a fixed charge, but this would be based on the whole 
installation (lighting, heating and cooking), and a cheap price 
per unit is the necessary and sufficient condition for the 
Honey development of all branches of electric heating and 
cOOKIng. 

Though it is not sufficient simply to take account of the 
thermal equivalent of 1 Kw.-hr. of electrical energy, 1 lb. of 
coal and 1 cb. ft. of gas, and the market price of each, the 
following estimate serves to indicate the approximate economic 
position of electrical water heating. and shows that this is 
by no means so unfavourable as frequently supposed. At 
100 per cent. conversion efficiency, we may take 1 Kw.-hr. of 
electrical energy to be equivalent to 3,414 B.TH.U., 1 lb. coal 
to 13,000 B. TH. U., and 1 ch. ft. of town gas to 640 B. TH. U. 
With energy at 4d. a unit, coal at 25s. per ton, and gas at 
2s. 6d. per 1,000 cb. ft., the cost of 1,000 B. TH. v. (still at 100 
per cent. conversion efficiency) is 0.146d. for electricity, 0.0103d. 
for coal, and 0.047d. for gas. Using an electrothermal storage 
apparatus: built on the lines indicated below, 90-95 per cent. 
of the theoretical heat equivalent of the energy expended can 
be obtained in the hot water drawn off. The ordinary 
domestic hot-water system operated in conjunction with the 
kitchen range can hardly represent higher than 10 per cent. 
thermal efficiency, and there must be very few coal-fired 
domestic hot-water systems which attain 30 per cent. effi- 
ciency. As for gas-fired hot-water systems, 50 per cent. 
thermal efficiency is a liberal allowance. Allowing 90, 30 and 
N per cent. efficiency for electric, coal, and gas systems, the 
casts per 1,000 B. TH. U. on the above basis become 0.16d., 
).034d., and 0.09d. respectively. This is with energy at 4d. 


per unit, and allowing nothing for the very important advan- 
tage of being able to obtain, from an electrothermal storage, 
hot water at any time of day or night without any delay, 
labour or mess. 

It has been claimed—and the claim appears well justified— 
that electric heating of domestic water can compete with 


other systems if the price of electrical energy is 4d. or less 
(using thermal storage apparatus of 90-95 per cent. efficiency), 
0.4d. or less (with storage of 80 per cent. efficiency), and 
0.3d. or less (with storage of 65 per cent. efficiency).. As 
pice per unit from 0.5 to 0.25d. are either available or 
easible in many industrial centres, and efficiencies of 90 per 
cent. or over down to 65 per cent. or 70 per cent. are attain- 
able in large and small electrothermal storages (say, 50 to 5 
gallons capacity) respectively, the problem of building suit- 
able apparatus deserves the immediate attention of manu- 
facturers, that of central-station engineers being directed with 
equal vigour to getting the apparatus extensively installed. 

It is unnecessary to dilate upon the advantages accruing to 
central stations from this load. For best results from every 
standpoint, the apparatus should be in circuit continuously 
and operate on the accumulator principle, always supplying 
water at maximum temperature and, in amount, proportional 
nt everv moment to the duration of the charge. Since the 
losses from a properly designed and constructed storage are 
very small, it is quite feasible to ‘‘charge’’ only during night 
hours if this be preferable from the station standpoint. 

Conduction and radiation losses are reduced by lowering 
the maximum temperature to which water is heated, but the 
thermal capacity of the storage is simultaneously reduced in 
much greater proportion, so that it pays to heat the water 
to, say, 90 deg. C. (any higher temperature involving con- 


' 


siderable loss by steaming). Thorough lagging is, naturally, 
essential, and it is important to reduce to a minimum metallic 
connections between the water container and outer casing, 
and also to prevent appreciable heat loss through the water 
inlet and outlet. The Rittershaussen thermal storage em- 
bodies a number of desirable features. As shown by fig. 1, 
an ‘‘immersion’’ heater H in circulating pipe P is employed. 
The water control valve v is in the hot-water pipe B, and the 
latter, which, of course, starts from the upper surface of the 
water, runs vertically downwards through the lagging 
material L for some distance before proceeding out through 
the casing D. The cold-water inlet pipe A terminates below 
a diffusing plate d. k ' 

The important distinctive features of this apparatus are the 
immersion heater and the closed hot-water delivery’ pipe. 
Though not completely so, the side- and bottom-heaters shown 
in figs. 2 and 3 may be termed external heaters, and, as 
explained below, these are much less advantageous. In both 
figs. 2 and 3 the water control valve is shown in the cold- 
water inlet, the hot-water pipe being open. It is possible, and 
preferable, to place this valve at v! in the hot-water outlet, 
thus making the heater of the closed type. a 

The disadvantage of the open-type storage, i.e., one with 
the hot-water delivery in free communication with the atmos- 
phere, is that continuous loss of heat occurs by evaporation. 
and expansion of the water as it is heated expels some of the’ 
hottest water in the cylinder. Since water expands chem 
31 per cent. between 10 deg. and 90 deg. C., there is neces- 
sarily 34 per cent. higher loss in open storages than in closed 
storages, where expansion of the heated water simply drives 
back a certain amount of cold water through the inlet pipe. 

Immersion heaters necessarily give up the whole of their 
heat to the surrounding water, and the only effect of scale 
deposits in the water tank is to increase slightly the maximum 
temperature of the water. On the other hand, side- or bottom- 
mounted ‘‘ external’’ heaters are necessarily subject to a cer- 
tain heat loss directly through the lagging material; they raise 
part of the water tank above the temperature of the surround- 
ing water, set up disturbing water currents, and are decreased 
in efficiency as scale collects on the heating chamber. In the 
latter respects bottom heaters (fig. 3) are particularly objec- 
tionable. The whole mass of water is set in circulation, so 
that the temperature throughout is more or less uniform 
instead of there being a variable volume of fully heated water. 
Also. solid matter precipitated from the hot water is baked 
on the heater casing instead of remaining clear of the heater 
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and in the form of a Joose sludge, as is the case where there 
is a stationary bottom stratum of cold water. If the whole 
of the water be kept in circulation, the hot water delivered 
is necessarily turbid. 

In figs. 1 and 2 the cold-water inlet terminates in a prac- 
tically stationary layer of cold water beneath the diffusion 
plate d, and there is, therefore, no appreciable conduction 
loss through this pipe. Advantage is taken of the very slow 
transmission of heat downwards through a water column 
to reduce the otherwise serious loss of heat through the hot- 
water delivery pipe, by taking the latter vertically downwards 
through the lagging of the storage tank. 

The theoretical charging curve (mean temperature 
against time) of an electrothermal storage apparatus is a 
straight line and up to 50 deg. C. closed- and open-type stor- 
ages with immersion or external heaters all follow the 
theoretical curve very closely. At higher temperatures the 
losses become more important. and the charging curve bends 
downwards, longer than the theoretical time being required 
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to attain a given temperature. The slower the charging,“ 
i.e., the less the power expenditure per gallon, the greater 


the total energy expenditure required per gallon of hot water 


mA 48 gall tank h | 

45-gallon storage eating water from 10 deg. to 90 
deg. O. (50 deg. to 194 deg. F.) represents 64, 800 51885 use- 
ful storage when fully charged, corresponding to, roughly 
20 Kw.-br. A power expenditure of 45 watts per gallon (. 
KW. total) necessitates 10 hours for complete charging. If 
carried out during night hours only, this provides 45 gallons 
of nearly boiling water which can be used at nearly maximum 
temperature during the „ The curves plotted in 
fig. 4 are based on test data published recently in the Elektro- 
technische Zeitschrift, and ahow how slow is the temperature 
all in a large vessel of the type illustrated in fig. 1: what 
advantage there ig in using a large storage (e.g., a 45-gallon 
storage in preference to a 22-gallon storage, cf. curves A, B, 
fig. 4); and how much more favourable, from the efficiency 
standpoint, a closed storage with immersion heater is than 
an open storage with side- or bottom-heating. Curves c, D 
refer to a 5}-gallon storage of the type illustrated in fig. 2 
with closed and open hot-water delivery respectively: and 
a refers to a storage of the Therma type illustrated 
in fig. 3. , , 

If charging every night be practised, tbe most unfavourable 
case conceivable is that the whole of the water in the storage 
tank be raised to 90 deg. O. and no water be removed before 
charging be recommenced the next night. From curve 4, fig. 
4, it appears that the temperaturo of a 45-gallon storage of 
the type illustrated in fig. 1 would then remain between 90 
deg. and 80 deg. C., and, assuming an average temperature 
drop of 0.37 deg. C. per hour, the loss in 24 hours would be 


24 x 0.37 x 450 x 9/5 = 7200 B. TH. v. 


i.e., 2.1 KW.-hr., or about 10 per cent. of the useful storage. 
Under average circumstances, the loss could hardly exceed 
5 per cent., so that 90-95 per cent. efficiency (on a 24-hour 
basis) can fairly be attributed to “closed” electrothermal 
storages with immersion heaters. Due to the more rapid cool- 
ing shown by curves c and E, fig. 4, the corresponding eft- 
clencies for the closed storage with side heater and the open 
storage with bottom heater, to which these refer, are respec- 
tively about 82 per cent. and 66 per cent. 
_Enongh has been said to demonstrate the commercial prac- 
ticabihty of electric water heating for all domestic purposes, 
and to impress upon manufacturers and central-station engi- 
neers the importance of concentrating attention upon those 
types of apparatus which vicld maximum efficiency. The 
results attainable are practically 100 per cent. charging effi- 
ciency and %95 per cent. storage efficiency, and there is no 
reason why less satisfactory results should be accepted. 


WAR ITEMS. 


The War and American Electrical Exports.— The June 
exports of electrical goods manufactured in the Unite.t 
States again show an increase over the corresponding month 
in 1914. The increase amounted to roughly 600,000 dol., 
or about 30 per cent. of the total exports in June, 1915. The 
most conspicuous increases were in batteries, of which the 
value was practically doubled; in insulated wire and cables, 
of which approximately 200,000 dol. more was exported in 
June, 1915, than in June, 1914, and in metal-filament lamps. 
the exports of which were increased ſive times. The total 
electrical exports for the year ended June 30th, 1915, showed 
a decrease in comparison with the previous year of slightly 

EXPORTS OF ELECTRICAL GOODS. 


Twelve months ended 


June. June 30. 

1915. 1914. 1915. 1914. 

Dols. Dols Dols. Dols. 
Balierſess 113,950 58,521 967.146 68.6% 
Dynamos or gener itorss .. 191.464 199,955 2.013.130 2.68.30 
Erns aeania nori a a ea 48. 106 22.717 258.300 452 655 
Insulated wire and cables 253,247 74,294 1,911,850 1,992,304 
Interior wiring supplies, ctc., includ- 

ing fixtures  ccsvivcasecscosssinesecsanaees 70,915 51.354 753,351 721,089 
Arc lamps nd eens 1.828 3,058 30,984 76.76 
Carbon- filament lamps . 11,432 3,004 101,923 172,064 
Metal-filament lamp cece ee 78,536 15,710 473,140 219.439 
Meters and other measuring instru- 

Iii 8 41.214 — 440,916 — 
Motors oo. eee cece ee cee ne ees F 2853.92. 231,003 2.817.743 4.541.541 
Static transformers . eee re 70,540 75, 30 624,480 1,465,343 
Telegraph instruments (including 

Wireless apparatus) . . ee 1.522 96,962 77,271 136,492 
Teiephones . . 4 . 44.442 69,717 1.140.361 1.552.951 
AIl nĩĩßV0( ates 836.06 617,757 8,152,141 10,440,114 

%%% 10T0T0T0T0b0T0T0bTb0T0Tb eae 2.047,081 1,460,437 19.771.757 95,060.84 


over 5,000,000 dol., or approximately 20 per cent. The 
principal decrease was shown in the motor trade, which feil 
off by almost 2,000,000 dol. Batteries, interior-wiring supplies 
and metal-filament lamps alone showed increases, the last- 
named item having more than doubled its exports during 
the twelve months,—‘‘ Electrical World.“ a 

The American “ Electrical Review and Western Electri. 
cian *’ gives the following table of the electrical export totals 
for the fiscal years since 1908-1909, when the last electrical 
export depression reached its lowest point:— 

Fiscal Year. Electrical Exports. 
1908-19009 a T . $12,524,391 


1909-1910 14,742,395 
1910-1011 18,727,455 
1911-1912 20,169,362 
1912-1913... be we. . .. 26,772,816 
1913-1914... Sas v a 25,060,844 
1914-1915 4 oe he ae 109,771,787 


This contemporary in an editorial bearing on the matter 
says that an accurate measure of the war's influence on 
American foreign trade is obtainable from a study of the 
Government report on foreign commerce for the fiscal year 


‘ended June 30th last, which includes the first eleven months. 


or practically the first year, of the wur. The most striking 
fact brought out by this report is that our total. exports of 
domestic and foreign merchandise reached the highest value 
ever attained in any preceding fiscal year, amounting to 
2,768,589,340 dol., or over 12 per cent. above the record 
established in 1912-1913. At the same time the total imports 
amounted to 1,674,169,740 dol., or over 11 per cent. less than 
the record total of the preceding fiscal year. While the elec- 
trical exports show a decrease in total value as compared 
with the two preceding years, the reasons for this are easily 
understood. The monthly totals in the early months of 1914 
reflected an almost world-wide depression in foreign trade 
which culminated in August with the breaking out of the 
war and made the electrical total of that month the lowest 
for several years. Since that time there has been a gradual 
picking up in electrical shipments, April and June each 
showing totals of over 2,000,000 dol., and the June total 
being an increase of more than 40 per cent. over that of the 
preceding year. This improvement is due chiefly to ship- 
ments of electrical war supplies, and partly to the fact tht 
supplies of electrical materials are becoming exbausted in 
countries that formerly imported them chiefly from the 
belligerents. Although the total value of the electrical ex- 
ports reported for 1914-1915 was about 21 per cent. below 
that of 1913-1914, in the case of some individual classes there 
was an increase. This was noticeable with metal-filament 
lamps, which increased over 115 per cent.; batteries also in- 
creased over 41 per cent. The comparative monthly figures, 
of course, show fluctuations in both directions of all the 
electrical classes, but it is noteworthy that in the case of 
insulated wires and cables there has been a decided increase 
each month since last March over the corresponding period 
of a year ago. This total increase for the last four months 
of the fiscal year was about three-fourths of a million dollars 
or 185 per cent. A large part of these increases are due to 
exceptionally heavv shipments to the entente allies. How 
long these will continue is problematical, depending chief 
on the continuance of the war. Electrical shipments, lik 
those of so many other classes of merchandise, are still con- 
siderably below normal to most of the neutral countries. 
However, hopes of future improvements in shipments to 
these countries are natural, because it is reasonable to expect 
that the agitation for the extension of our foreign trade 
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which is being taken up co-opcratively by our governmental 
and commercial agencies is to bear fruit in a steadily in- 
creasing measure. 

German Capital in Russian Electrical Concerns.—A book, 
by V. S. Zio, has just appeared in Russia dealing with the 


influence of.German capital in Russian industry, which has. 


found expression mostly in the form of limited companies. 
During the past ten years, it appears, German capital in the 
Russian electrical industries increased by 123,000,000 roubles 
(213.000, 000), and it was employed in the richest districts 
of the country, the favourite centres having been Lodz, Petro- 
grad, and Moscow; and in the end, German companies served 
the whole Polish area, and the trading and industrial centres 
of Petrograd, Moscow, and South Russia. They managed 
to figure in the Russian electrical industries even under the 
French flag, as in the case of the French Electricity Co. of 
Warsaw, the shares in which are mostly held by Germans, 
who, in fact, controlled 22 electrical share companies, i. e., 

actically the whole electrical industry of the country. 


he ‘‘ Novoie Vremva' says that in Russia the branches 


of German electrical houses executed most of the govern- 
ment and official municipal work. Contracts with the 
Marine and War Departments were particularly affected by 
the Germans. They furnished convenicnt occasions for in- 
creasing capital. All the largest electrical concerns opera- 
ting in Russia were simply branches of German houses. 
Finland, too, was controlled by them. The Germans readily 
negotiated Finnish town loans: but on condition that public 
utility (town) work should be done by Germans. Thus the 
AA lent returned to Germany with handsome profits 
a ; 


Trade Union Rules to be Suspended.—The executives of 
Trade Unions, whose members are engaged in the production 
of war munitions, at their conference last week passed reso- 
lutions pledging themselves to the following:— 

1. To scure the suspension of all restrictive rules, prac- 
tices, and customs, such as the limitation of overtime anl 
the prohibition of piccework on war work in Government 
arsenals and controlled establishments subject to the statu- 
tory safeguards of the Munitions of War Act. 

2. To render all possible assistance in the carrying out of 
a systematic investigation, not only in Government arsenals 
and controlled establishments, but in all other factories, with 
a view to determining the least possible amount of skilled 
labour necessary to enable the machinery to be employed 
for the full 24 hours in each day. 

3. To assist in the reorganisation of the skilled labour 
employed in Government arsenals and controlled establish- 
ments in order that semi-skilled and unskilled male and 
female labour may be employed on a much more extensive 
scale subject to the conditions of Schedule 11 of the Muni- 
tions of War Act. 

4. To give all possible assistance in securing the trans- 
fer of suitable men enrolled under the Munition Voluntecr 
scheme to any district where their services may be required, 
subject to the observance of the conditions applving to the 
Volunteer Munition scheme, and to assist in the further 
enrolment of volunteers for this purpose. 


The Conference recommended that in order to give effect 
to the above scheme local conferenees of branch and district 
officials and shop stewards be held in various munition 
centres, at which the Minister of Munitions or other repre- 
sentatives of his Department shall be present. 


A New Advance in German Prices.—A month ago the 
Sales Bureau of the united makers of insulated conductors 
announced an increase of 20 per cent. in the prices of rubber- 
insulated zinc conductors as a result of the increased cost 
of raw materials and the consequential rise in the cost of 
production. Now the leading machinery firms have issued 
a circular intimating for the same reasons an augmentation 
in sale prices by 10 per cent. from the 20 per cent. advance 
already in operation, as compared with the pre-war period, 
to 30 per cent. The new prices apply to the materials used 
in the construction of generators and motors, including elec- 
trically-driven ventilators, pumps, boring machines, etc.. 
starting apparatus, regulating resistances, controllers, oil 
switches and other switches and railway material. The list 
prices for generators and motors of over 100 kw. have been 
abolished, as also have those for transformers of. any size. 
The additions will be expressly stated in offers and invoices, 
and all offers which have hitherto not led to orders are to be 
considered as withdrawn. The circular is signed bv the 
firms of the A.E.G., the Bergmann Co.. Brown, Boveri & 
Co., C. & E. Fein, Maffci-Schwartzkopff. Esslingen Engi- 
neering Works, Saxony Light & Power, Siemens-Schuckert, 
and Ch. Weuste & Overbeck. 


Restricted Lighting.— The Bradford Chamber of Trade, 
on Monday last, appointed a special committee 10 
act throughout the winter in taking all possible steps to 
reasonably keep down the lighting of shops. Though in 
nearly all surrounding areas rigid lighting restriction orders 
are in operation, the Bradford order was removed a con- 
siderable time ago through the efforts of the Chamber. but 
a good many shopkeepers have gradually increased the abuse 
of the privilege, and the Chamber has warned them of the 
probability of a renewal of the order, with greater severity 
than before, for the coming winter, if better judgment of 
lighting is not voluntarily exercised. 


Praise for the Signal Service.—In his last published dis- 
patch from the Dardanelles, Sir Ian Hamilton pays the 
following tribute to the Signal Service:.“ In addition to its 
normal duties the Signal Service, under the direction of 
Lieut.-Col. M. G. E. Bowman-Manifold, Director of Armv 
Signals, has provided the connecting link between the Royai 
Navy and the Army in their combined operations, and has 
rapidly readjusted itself to amphibious methods. All de- 
mands made on it by sudden expansion of the fighting forces 
or by the movements of General Headquarters have been 
rapidly and effectively met. The working of the telegraphs, 
telephones, and repair of lines, often under heavy fire, has 
been beyond praise. Casualties have been unusually high, 
but the best traditions of the Corps of Royal Engineers have 
inspired the whole of their work. As, for instance, the cen- 
tral telegraph office at Cape Helles (a dug-out) was recently 
struck by a high explosive shell. The officer on duty and 
twelve other ranks were killed or wounded and the office 
entirely demolished. But No. 72,003 Corporal G. A. Walker, 
Royal Engincers, although much shaken, repaired the 
damage, collected men, and within 39 minutes reopene 
communication by apologizing for the incident and by saying 
he required no assistance.”’ 


An Enemy Lift!—At Fleetwood, on the 16th inst., Mr. J. 
H. Shorrocks, manager of the Norbreck Hall Hydro, was 
summoned for a breach of the lighting regulations. A police 
ofticer said he saw flashes coming from the hydro, and when 
he went on the roof with an employé the flashes were found 
to come from the door of the place containing the apparatus 
for working the electric lift. Each time the lift stopped or 
started there was a flash. The defendant had since done 
something to remedy the matter. For the defendant, it was 
stated that sometimes the lift got overheated, and the door 


had been opened to cool it. Defendant was fined £1. 


Electrical Works Destroyed by French Artillery.— The 
French communiqué of September 17th contained the follow- 
ing sentence:—‘ Our artillery has succeeded in the destruc- 
tion of the electric factory of Turckheim.” - 

The Central News correspondent in Northern France refers 
to the matter thus:—‘ The French heavy artillery has 
wrecked the important Siemens-Schuckert electricity works 
at Turckheim, near Colmar.”’ f 


War Workers and Fatigue.—The Minister of Munitions of 
War has appointed a committce to consider and advise on 
questions of industrial fatigue, hours of labour, and other 
matters affecting the personal health and physical efficiency 
of workers in munition factories and workshops. Mr. E. H 
Pelham is secretary of the committee. 


Lighting Regulations.— On the 16th inst. a Putney 
jeweller was fined £20 for failing to extinguish his shop 
lights after being cautioned. The police evidence showed 
that he had 36 lights of 25 c.p. each, unobscured, throwing 
a beam of light across the High Street. 


BUSINESS NOTES. | 


Australian Imports.—The Queensland Government 
hae decided that, where practicable, it will import its own require- 
mente from London instead of through agents and contractors.— 
Zenders, 


Catalogues and Lists.—Messrs. Ixin & EAps, LTD., 
47 to 57, Marylebone Lane, Oxford Street, London, W.—Sixteen- 
page illustrated pamphlet containing full particulars, prices and 
code-words relating to Quead electric fires, patterns being shown 
for heating large and medium-sized rooms, also portable models, 
boudoir patterns. xo. . 

INDIA-RUBBER, GUTTA-PERCHA AND TELEGRAPH WORKS CO., 
LTD., Silvertown, E.—Sixteen-page illustrated catalogue (No. 47), 
containing particulars and prices of electric lighting aocessories 
including various patterns of lampholders, cut-outs, ceiling roses, 
tumbler switches, counterweight fittings, wall plugs, watertight 
switches, wood blocke, distribution and fuseboards, &c. 

STERLING TELEPHONE AND ELECTRIC Co., LTD., 210-212, 
Tottenham Court Road, London, W.—Publication No. 245 just 
issued contains illustrated particulars and prices of the firm's 
magneto blasting machine, and the dynamo low-tension blasting 
machine, aleo details of spare parts for Sterling exploders. 

Messrs. Davipson & Co., Lrp., Sirocco Engineering Works, 
Belfast.— An excellently produced publication of 80 pages 
(No. 1,012) deals with the subject of the heating and ventilating 
of factories. The matter is one of extreme importance in these 
times when works are going day and night and workers are 
working long hours and sometimes at high pressure. The publi- 
cation discusses the various systems, and then gives fully 
illustrated descriptive accounts of the “Sirocco” heating and 
ventilating apparatus. A number of particular installations, for 
example, that at the Central London Railway repair shops, that 
at the works of Messrs. J. & E. Hall, Ltd., at Dartford, and that 
at the B. T. H. Works at Rugby are illustrated and described. 
Many pages follow containing an impressive list of public and 
other buildings where the Sirocco system is in use. 
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Book Notices.—The Wireless Telegraphist's Pocket- 
Book of Notes, Formula and Calculations. By J. A. Fleming, 
F.R.S. London: The Wireless Prees. Price 6s. net.—Ooming 
from the hand of a past-master in the subject dealt with, this 
handy compendium of information bears unimpeachable cre- 
dentials, and is sure to command a wide circulation. It does not 
claim to be a treatise on wireless telegraphy ; as the author states, 
it is a memoria technica of formulz, data, and useful tablee, for 
the use of telegraph operators and students. It commences with 
a chapter on mathematical processes, including the calculus and 
vector analysis, which is followed by one on units and measure- 
ment, After this general introduction, the author proceeds to 
deal with subjects more particularly associated with radio- 
telegraphy, chapters on high-frequency resistance phenomena and 
calculations, and problems involving inductance ; the measurement 
of high-frequency current and voltage; capacity measurement 
and calculation ; and the use of the cymometer for the measure- 
ment of frequency, wave-length and decrement. Numerous 
worked examples are given to facilitate the use of the formulx 
and tables in arithmetical calculation. The theory of electric 
waves and radiation from antenne is the subject of the next 
chapter, which includes the practical determination of antenna 
resistance and radiation, &c., and afterwards transmitting and 
receiving apparatus and detectors are dealt with. One chapter is 
devoted to practical information for wireless operators, including 
the International Morse code, the care of storage cells and wireless 
apparatus, and a glossary of terms; and the last chapter consists 
of mathematical tables, which are exceptionally well arranged and 
comprehensive, tables of resistance and weight of copper and 
aluminium wire, &o. A careful examination of the volume leads 
us to the conolusion-that it will prove of very great value to all 
who are technically concerned with the design, construction and 
operation of radiotelegraphic installations, though a considerable 
portion of the contents will probably be over the heads of amateurs 


and ordinary operators, owing to the advanced mathematics 


employed. 


Patent Application.— Application has been made by 
WILFRED Briaas for the restoration of Patent No. 27,805 of 1908, 


for Improvements in or relating to brakes for motor-driven road 
vehicles.” 


For Sale.—The Corporation of Southport has for dis- 


posal a single-decked, 34-seat, tramcar, particulars of which are 
given in our advertisement pages to-day. 


Italy.—A joint stock concern, under the style of the 
Unione Telefonica Padovana, has been formed at Padua, with a 
capital of 100,000 lire, for the manufacture and exploitation of 
telephone and accessory electric apparatus. 


Annual Outing.—The Siemens Brothers Woolwich 
Works Foremen’s Association held their first annual outing on 
Saturdsy, September 11th. The party (48 in number) journeyed in 
motor char-à-bancs, via Bromley, Keston and Westerham, to 
Limpefield. After a ramble, the company took tea at the King's 
Arms Hotel, Westerham. 


Dissolutions and Liquidations.—BELLING & Co., 
Derby Road, Edmonton, electric heating specialists. —Messrs. H. E. 
How, C. L. Arnold and C, R. Belling have dissolved partnersbip. 
Mr. Belling wifl continue the business alone at the same address, 
and he will attend to debtes, &c. 

BRITISH ELECTRIC AUTOMATIC MACHINES, LTp.—This com- 
pany is winding up voluntarily, with Mr. D. Johnston, of 1, Broad 
Street Place, E.C. as liquidator. 


Trade Announcements.—Mr. ARTHUR JAMES who, 
until recently, was outside representative for the Record Electrical 
Co., Ltd., for Lancashire and Yorkshire, has now joined the board 
of directors of the company, and has transferred his activities to 
Scotland to further develop the company’s business in that area. 

THE FULLER ELECTRICAL AND MANUFACTURING CO. are on 
29th inst. removing to Canada House, Kingsway, London, W.C. 
New telephone number: “Holborn 1441.” . 


LIGHTING and POWER NOTES. 


Accrington.—The electrical work for the new Palace 


Theatre at Accrington, which opened this week, was executed by 
Mesars. Simpson Bros., of Hapton. 


Argentina.—The English Primitiva Gas Co. and the 
German Electric Light Co. are suing the municipality of the city 
of Buenos Ayres for long overdue lighting accounts. That of the 
gas company is for more than $1,000,000 (paper), and that of the 
electric company for something less ($880.000 m / a.). 

The municipal authorities of Ramos Mejia owe $25,000 to the 
electric light company. It is possible that some of the lighting 
will be cut off. 

A private company at Las Perdices (Province of Cordoba) has 
been granted a concession for the exploitation of the electric 


oe of the town for a period of 20 years,—feriew of the River 
ate, 


Australia.—The Electricity Committee of the Sydney 
City Council recommended that an agreement be entered into with 
the municipality of Lidsoombe authorising the City Council to 
supply electricity in that municipality on the same terms as those 
entered into with the municipality of Ryde.— Tenders. 

The revenue of the Sydney municipal electrio light undertaking 
for the month of May shows the greatest net profit for any month 
since the inception of the scheme. The total revenue for the 
mouth was £37,118, working expenses £13,055, capital charges 
£11,315, net profit 4 12,746; compared with May, 1914, the 
working expenses for the month are less by £222, and the revenue 
is greater by £8,639. Of the total revenue £30.525 was received 
from the city, the remainder coming from the 22 suburbs taking 
electrical energy from the city undertaking. 

The Sydney City Council has considered the allocation of the 
accumulated surpluses of the electric light undertaking for the 
years 1913 and 1914 amounting to 115.180. The Electric 
Lighting Committee recommended that £67,323 be written off 
the sum appearing as goodwill in the balance-sheet. The total 
amount shown as having been paid to companies and municipalities 
for goodwill was originally £140,375 ; up to the end of the year 
1912, £55,872 had been written off, leaving a balance of £84,502. 
An amendment that the goodwill should be written off by instal- 
ments so that some of the profit should be available for the relief 
of the rates was not approved, the Council being in favour of wiping 
out the goodwill as soon as possible. Next year there will only be 
£17,000 required to write off this item completely, and the 
question of the relief of rates will be a simple matter.— Sydney 
Daily Telegraph. 

The Sydney city electrical engineer reports that owing to the delay 
in ordering the 48 panels for the 5,000-volt switchgear it is not 
thought that it will be practicable to carry out the obligation 
the Council has undertaken to the northern suburbe, and it is 
probable that the Council will find itself compelled to pay the 
penalty provided for in its contract with North Sydney for late 
completion, and that it will be necessary to put into use temporary 
switchgear until the permanent plant arrives. 

The Tenterfield (N.S.W.) municipality intends submitting to 
the ratepayers a proposal to borrow a sum of £6,200 for the 
installation of an electric lighting scheme for the town.— Zenders. 


Ayr.—AnnuaL Accounts.—The financial statement of 
the electricity undertaking shows that notwithstanding the high 
price of coal and a reduction of £600 in the revenue from public 
lighting the undertaking has had a satisfactory year. The total 


number of units sold showed an increase of 54,000, in spite of the 


decrease of 67,000 units in public lighting. The surplus was 
£1,248, as compared with £1,460 in 1914. 


Basingstoke. — Mas Extension.— The T.O. has 
decided to extend the mains to the western end of Richmond 
Road, at an estimated cost of £430, there being an estimated yearly 
revenue of £83. l 


Bexhill-on-Sea.—PRICE INcREASE.—On account of the 
extra outlay for coal (£664 for the half-year ended March, 1915), 
the T.C. has decided to raise the price of electricity by 10 per cent. 
from the autumn quarter. 


Canada.—The Dominion Government has issued an 
agreement under the Dominion Water Power Regulations for a 
acheme to develop water power on the Elbow River, near the city 
of Calgary, in the Province of Alberta. The scheme contemplates 
the utilisation of a 475-ft. working head, by the construction of a 
dam, 123 ft. maximum height and 565 ft. long on the crest, to 
span the river, forming a storage reservoir of 21,000 acre-feet 
capacity. From the reservoir a pressure tunnel will carry the 
water direct to the power station and turbine, some 44 miles below, 
driving generators of a maximum capacity of 15.000 H.P. The 
work of construction is to be commenced at once. . The agreement 
provides that at least 2,000 H.P. must be developed and available 
for use by July 15th, 1919. The taking over of the plant by the 
Government is also provided for, should the public interest demand 
such a course in the future.— Canadian Engineer. 


Continental Notes.—ITraLy.—A company has lately 
been formed in the little town of Fenis, with the title La Societa 
de Produzione e di Consumo di Luce Elettrica e di Forzi Motrici, 
to establish a small electricity generating station in the town on a 
co-operative basis. 

SPAIN.—A company has lately been formed at Mondonedo (Pro- 
vince of Lugo), with the title La Sociedad Hidroelectrica del 
Tronceda, to acquire the existing plant which utilises the water- 
power of the Tronceda Falls near that town. The plant, which 
already supplies current for lighting and power purposes to a 
number of small towns in the district, is to be considerably 
extended. 


Clifton.—CoLLIEkRY PLANT EXTENSION.—A new power 
house is being built at the Clifton Collieries, and will be equipped 


with a 500-Kw. B.T.H. mixed-pressure turbo-generator and a 


Mirrlees- Watson surface condenser. Current will be generated at 
2500 volta. The switchboard is being supplied by the British 
Westinghouse Electric and Manufacturing Co., Ltd. 


Crayford.—Pousiic Licutimc.—lIt is ‘reported that 
electricity will be utilised inatead of gas for public lighting on 
the new estates at Barnes Cray and Northumberland Heath. 


Fermoy.—E. L. SchemME.—The proposed installation of 
electric street lighting has been approved by the Council. The 


scheme will include the erection of overhead mains at the backe of 


houses. ö 
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Great Larmouth.— PRICE INCREASE.— The T. O. has 
deoiden to raise the price of electricity for lighting from 5d. to 
54d. per unit. 

Hale.—With reference to the request for a supply of 
current to this parish, the Aldershot Urban Council has decided 
that, under present conditions, it cannot undertake to supply out- 
side the town. When new plant is inetalled, the Council will be 
prepared to receive applications from Hale. 


Halifax. —Loax Sanction.—The Corporation has been 
successful in obtaining the sanction of the L. G. B. to a loan of 
over £20,000 for the purchase of a new turbo-generator capable 
of taking the whole of the load, the existing plant being only 
sufficient for the present demand, so that any breakdown would 
seriously affect factories employed on Government work. 


IIford.— PLANT ExTENSTION.— The Council has applied 


to the L. G. B. for a loan of £858 for the provision of electricity 
generating plant in association with the refuse destructor. 

Prick INCREASE.—The U. D. C. has increased the price of elec- 
tricity from the quarter ending September 29th by 124 per cent. 


Keighley.— PLANT Extension.—As the result of nego- 
tiations with the L.G.B. the T. C. has received the Board's consent 
to the whole of the proposed improvements and extensions to the 
existing plant at the electricity works (involving an expenditure 
of some £20,000) being proceeded with. The Council pointed out 
that it would not be able to meet the demand for electricity unless 
the extensions were carried out, and the slightest accident to the 
plant might lead to a steppage of work in those local factories and 
workshops which were dependent upon electrical energy for their 
lighting and power. 

Leigh.—ANNUAL Report.—There was 4 profit of £250 
on the electricity undertaking for the past year, as against £1,150 
in 1914. ` 

London,—BaTTEeRsEA.—LINKING-Up ScHEME.— With 
further reference to the negotiations for linking up the electricity 
undertakings of Battersea, Fulham and Hammersmith, the Elec- 
tricity Committee reports that the Hammersmith B.C. has decided 
not to enter into the proposed agreements until it has obtained 
sanction for the necessary loan. Under the circumstances, and 
having regard to the urgency of the matter, an agreement has been 
entered into between the Battersea and Falham Borough Councils 
only. The agreement has been submitted to, and approved by, the 
B. of T. and the L.C.C. The Committee reports that, in agreement 
with the Fulhani Council, it has accepted the tender of Messrs. 
W. T. Henley’s for carrying out the work of connecting the two 
undertakings, at a cost of £5,641. 

Prick INCREASE.—In view of circumstances due to the war, and 
the increase in the cost of production, the Committee recommends 
that a charge of 10 per cent. be added to the accounts for the 
supply of electrical energy, as from the date of the next readings 
of the meters, the altered charges not to apply to cases in respect 
of which there are special agreements. 

SHOREDITCH.—ANNUAL ACCOUNTS.—The accounts of the electric 
supply and refuse destructor departments for the 12 months ended 
March 31st last show a reduction of income of the electricity 
department of £3,107, as compared with last year. Notwith- 
standing the reduced income, the gross profit is leas by only £1,371, 
During the year £4,909 has been contributed from revenue (reserve 
fund) towards capital expenditure, the total contribution for the 
two years being £5,768. After meeting loan and interest charges 
and warallowanoes, the surplus, £1,509, plus £120 brought forward, 
is disposed of as follows :—Transferred to reserve fund, £1,400 ; 
to change of pressure account, £137 ; carried forward, £92. The 
net cost of the destructor is greater this year owing to the difficulty 
of disposing of the clinker residue and the allowance to men on 
active service. The electrical energy generated by the destructor 


amounted to 589,244 units, for which the electricity department 


paid £1,095, in addition to £300 for stand - by. 


Lowestoft.— The T. C. has offered to supply current to 
the new works of Maconochie Bros. at the usual standard charges, 
the firm to pay 5 per cent. on the capital outlay required for the 
supply, and to enter into an agreement for a term of years equa) 
to the term of repayment of any necessary loan allowed by the L. G. B. 
The prospective capital outlay is £2,500. 

The borough accountant reports that there will be a considerable 
deficiency on the electric lighting undertaking for the current year, 
In an ordinary year the Council pays to the undertaking for public 
lighting £2,550. It is now suggested that the Council should pay 
a sum equal to the sinking fund and interest, namely, £850, and a 
farther £1,500 towards the deficiency. 


Lymington. — STREET LicHTine.— By arrangement 
with the E.L. and Power Co. the public lighting account for the 
past quarter (owing to restricted lighting) has been reduced from 
272 to £47. None of the lamps were lit during the period named. 


Newport (Mon.)—Loan APPLICATION.—Several Com- 
mittees of the T.C. have notified increases in the estimates of ex- 
penditure. The largest net increase is that of £760 for street 
lighting. The ordinary lighting service is being maintained, 
and provision has to be made to meet the increased cost. The 
L.G.B. and the Treasury are to be approached with a view to 
obtaining their approval for the proposed acquisition of a site, and 
the raising of a loan for a sub-station for the Pillgwenlly area, 
where the demands for supply are constantly increasing, 


Rawtenstall,—The boiler house of the electricity 
station has now been completed and all the new plant is running. 
Certain minor additions are to be made. 


Sheffield.— PLANT EXTENSIONS. — The ) L.G.B. has 
sanctioned the borrowing of £10,500 for the installation of 
electric plant, A special sub-committee has been appointed with 
power to take any steps that may be necessary to expedite the 
completion of the buildings at Neepsend and to purchase any 
necessary plant, so as to enable the extension to be completed 
without avoidable delay. Mains are to be extended, at a cost of 
about £15,424. Of this sum £13,000 will be spent on a new 
extra-high-pressure feeder from the Neepsend power house to 
Brightside Lane. The Electricity Supply Committee has accepted 
the revised schedule of prices for cables submitted by Meserr. W. T. 
Glover & Co., Ltd. The Finance Consultation Committee has 
approved a supplementary estimate of £20,000 for expenditure on 
mains extensions for the financial year ending March 25th last. 
The money is part of £75,000 for which a formal sanction of the 
L.G.B. was granted in September, 1914. At a recent meeting of 
the City Finance Committee it was reported that owing to heavy 
demand for power supply for war work it was necessary that addi- 
tional machinery should be purchased for the electric supply 
department, at an estimated cost of £100,000, and that the Govern- 
ment had given an assurance that the Corporation would be 
indemnified against any loss. The Committee approved the pro- 
posed expenditure, and of the plant being ordered forthwith. 


Southend-on-Sea,—Price INCREASE.— Arrangements 
are to be made for reducing the amount of electricity supplied by 
prepayment meters, so that the charge shall work out at the rate 
of 6d. per unit. The alteration will come into force on October 
34th. The Electric Lighting Committee is unable to agree to the 
request of the contractors for the supply of ooal for an inorease of 
4d. per ton for cartage, but is prepared to pay, during the period of 
the war, or during the term of the present contract (whichever 
may be the shorter) the sum of 2d. per ton over the contract rate. 
The Committee recommends the Council to authorise the elec- 
trical enxineer to purchase lathes and drills for use at the works, 
at a total approximate cost of £388. 


Street.—After several months’ delay the electric light- 
ing scheme has been completed, and the electric lighting of the 
streets was commenced on Friday last week. 


Surbiton.—The London Gazette contains notice of the 


proposed transfer of electric lighting powers from the U. D. C. to 
Messrs. Callender's Cable and Construction Co., Ltd. 


Swindon.—Price INcREASE.—The T. C. has increased 
the price of electricity as under, as from October lat :—Lighting, 
124 per cent., or $d. per unit; power, 124 per cent. ; public light- 
ing, 10 per cent.; tramways, 10 per cent.; heating and cooking, 
Id. per unit. To meet the demand for power for the new factory 
of Messrs. Gundry, a new main is to be laid, the estimated oost 
being £340 underground, and £231 overhead. The B. of T. is to 
be asked to sanction the latter. 


Taunton. — Price Increase. — The Electricity Com- 
mittee recently reported that it had carefully considered the terms 
of the agreement with the Tramways Co. for the supply ‘of elec- 
tricity, and being satiefied that they were favourable to the Cor- 
poration, saw no reason for variation. With regard to the charges 
for energy to other consumers, the Committee recommended that 
an advance of 15 per cent. be made for lighting and for electricity 
used for cooking, heating and motive power. The lighting in- 

. crease includes a 10 per cent. advance recently made. It will 
produce an additional revenue of over £1,000 and save the under- 
taking from being worked at a loss, The Council approved the 
recommendations. ‘ 


Tynemouth.—The Electricity Committee proposes to 
reduce the rent of onteide lamps by 50 per cent., and a similar re- 
duction is proposed to be made in cases where a charge is imposed 
for wiring which has been provided by the department. The 
electrical engineer has reported as to the application for a reduc- 
tion in price for electricity supplied to kinema theatres, but the 
Committee has deferred consideration of the matter until the 
accounts of the past year have been submitted. Some time ago 
the Council agreed to a request of the Newcastle Electric Supply Co. 
that the bulk supply should be metered with three-phase meters. 
The company have since written stating that they wish to replace 
the existing meters by new ones, at a cost of £131, half of which 
would be payable by the Corporation. The electrical engineer has 
been empowered to arrange accordingly. 


Whitstable. —STREET Liautinc.—Restricted lighting 
has led to differences between the U. D.C. and the E.L. Co. The 
latter, after taking counsel’s opinion on the agreement, asks the 
Council to pay £2 10s. per lamp, so as to save the cost of arbi- 
tration. The Council, on the other hand, puts forward the opinion 
of Mr. McCardie that under the Defence of the Realm Act the 
contract is void. The Council has decided to submit to the secre- 
tary of the company a letter from Mr. McKenna, upon which Mr. 
McCardie bases his opinion. 

York.—Loan Sancrion.—The T. C. has received sanc- 
tion from the Treasury and L. G. B. for the following works :— 
Cooling plant, £5,426 ; electric plant extensions, £15,936 ; motor 
omnibuses, £5,530; garage and boosters for omnibuses, £650 ; 
tramway extensions, £21,350. 


402 


THE ELECTRICAL REVIEW. (Vol. 77. No. 1,974, SEPTEMBER 24, 1916. 


TRAMWAY and RAILWAY NOTES. 


Australia.—The Queensland Minister of Railways 
stated in the Legislative Assembly that 14 railway stations were 
supplied with eldctric light by the Tramway Co. The total cost 
was £2,980, but that price included the cost of energy for the 
Roma Street workshops, printing office, elestrio cranes, XC. The 
Commissioners’ Roma Street scheme provided for an up-to-date 
electric plant which would not only provide the necessary motive 
power, but light up all the stations within a 10-mile radius of the 
General Post Office.— Tendera. 

The New South Wales Government tramway returns for the 
year ended Jane 30th give the following figures :— Earnings, 
£1,986,060 (increase £51,896); working expenses, £1,611,286 
(decrease £57,747); passengers, 289,283,845 (deorease 21,309,853) ; 
lines open, 2191 miles (increase 71 miles). 


Ayr.—ANNUAL AccoUuNTs.—Owing to the lessened 
summer traffic the revenue of the Corporation tramways last year 
was £1,392 less than in 1914, and the working expenses increased 
by £300. There was a deficit on the year's working of £361, 
which has been taken from the reserve fund, which now stands at 
24.648. 


Continental.—ITALT.— The litigation pending between 
the Societi Varesina per Imprese Elettriche and the State 
Domainal Administration relating to the ownership of the Lake of 
Ghirla has ended, temporarily at least, against the Società., The 
Società works the Varese-Ghirla-Luino line by electric power gene- 
rated by water drawn from the Lake, having acquired its title from 
a certain reputed owner named Ghisolfi. The Court of Appeal 
hold that the Società has not made clear its oase, pending which 
it will have to pay the dues demanded by the Demanio. The 
ownership of the Lake of Ghirla, therefore, still remains unsettled, 
and the only resort of the Varesina Society is to carry the question 
before the highest Court at Rome. 

- The Società Roma-Nord, which works the Roma-Oivitacastellana 
tramway and the Civitacastellana-Viterbo electric railway, has 
received permission from the Superior Council of Pablic Works to 
electrify the former section of its system. 


Glasgow. The receipts of the Corporation tramways 
for last week were over 323,000, the highest total reached in the 
history of the undertaking; the number of passengers carried 


exceeded seven millions. Over 800 women conductors are now 
employed on the tramcars. 


Lowestoft. — The borough accountant reports that the 
estimated loas on the Corporation tramways for the year ending 
the 30th inst. ie £2,700, and recommends that £1,000 of this be 
provided for in the borough rate. The total tramway takings 
amounted to £8,415, as against £10,318 for the corresponding 
period last year.— Kustern Daily Press. 


Manchester.—About a dozen additional women con- 
ductors have been appointed, and it is expected that the two 
women conductors now working, who have previously been con- 
nected with the office staff, will be able to render usefal service in 
helping to train the new-comers. In Salford about 70 women 
conductors are now employed. l 


Rawtenstall,—FrxaLe Lasour. — The Tramways 
Committee of the Corporation is inviting applications from women 
for positions as conduotors on the electric cars on the same terms 
and conditions as men, but for the period of the war only. 


Southend-on-Sea.—The electrical engineer reports that 
steps have been taken to prevent, as far as possible, sparking taking 
place on the overhead equipment of the tramways. Authority 
has been given to engage women as conductors if any difficulty is 
experienced in obtaining suitable men for the positions. In view 
of the difficulty of collecting fares during the period of restricted 
lighting, bull's-eye lamps are to be purchased for the use of con- 
ductors, at an approximate cost of 28. 6d. each. 


Uruguay.—A project for the establishment of an elec- 
tric tramway system in the town of Paysandu has been included 


by the Uruguayan Government in the agenda for the present 
special Parliamentary period. 


TELEGRAPH and TELEPHONE NOTES. 


Cocos Island.—The local superintendent of the Eastern 
Extension Co. (Mr. A. B. Skottowe) reports that the wireless 
station at Cocos Island, which was destroyed by the German cruiser 
Aimden, is now again in full working order. 


Long-Distance Telephony.—Onc of the special 
features of the Electrical Exhibition which is to be held in New 
York next month will be a series of demonstrations of the work- 
ing of the new trans-continental telephone line between New 
York and San Francieco. A demonstration hall, similar to that at 
the Panama-Pacifio Exhibition in the latter city, is to be erected in 
Grand Central Palace, New York, and all the 250 seats are to be 
provided with receivere, so that the two audiences— one in New 
York and one in San Francisco—may listen to greetings from each 


other. In considering the practicability of carrying on the 
demonstrations, it was discovered that the difference in time 
between the two places would be no hindrance to the scheme. 
Thus, simultaneously with the firet daily demonstration in San 
Francisco, at 11 o'clock in the morning, the early afternoon 
audience will have assembled in New York. demonstrations then 
being held every hour afterwards up to 5.30 p.m..at the western 
terminus of the line, and up to 8.30 p.m. at the eastern. The 
commercial toll rate for three minutes’ use of the trans - oontinental 
line is $22 (£4 118. 8d.), so that the value represented by the 
use of the line for the ten days of the Exhibition is approxi- 
mately £2,610. Both in New York and in San Francisco a lecturer 
will explain by the aid of moving pictures the construction and 
the electrical and mechanical features of the line. 


Telegraph and Telephone Tariffs—The new Budget 
contains important changes in the charges for telegraph and 
telephone eervices. Private telegrams will bear an addition of 
3d. per telegram ; the inland Prees telegram tariff is raised from 
18. to 28. 6d. per 100 words (night) or 75 words (day) for first 
address, and the copying fee is raised from 2d. to 8d. per 100 (or 75) 
words for every address after the first, 

The unlimited telephone rate is raised from £17 to £20 per 
annum in London, and from £10 to £12 in the provinces (new 
subscribers cannot obtain the flat rate at all). Two-party lines 
will pay £7 10s., and four-party lines £5 per annum. The trunk 
service fees are raised by 834 per cent. all round (except Id. and 
2d. fees, which become 2d. and 3d. respectively). Call office fees 
are increased from 2d. to 3d. in London, and from Id. to 2d. in the 
Provinoes. 

The new tariffa will probably come into force on November 1st, 
1915. ; 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia.— STDNEVY.— October 25th. Six electrically- 
operated wharf capstans, for the Sydney Harbour Trust. Forms of 
tender from the Engineer-in-Chief, Harbour Trust Offices, Circular 

aay.” 

Ostoba 25th. For the Commonwealth Department of Defence 
(Navy Office). Supply, delivery and erection of power-station 
plant and equipment for the Commonwealth Naval Dockyard, 
Sydney. 

3 12th. N. S. W. Railway and Tramways Department. 
Two water-tube boilers, each 8,000 eq. ft. heating surface 
complete with economisers, superheaters and chimney stack, 
for the Zara Street power house, Newcastle. Particulars, Electrical 
Engineer's Office, 61, Hunter Street, Sydney.— Specification (No. 


468), 208. each. — Tenders. 


City Council. An Australian newspaper for August 20d 
stated that tenders would shortly be invited for the following :— 
Linemen's hand carta; 10,000-volt outdoor type line switches; 
contact and suspension gears; transformer kiosks ; 33,000-volt 
outdoor transformers and switchgear ; time switches. 

VICTORIA.—Deoember 14th. P.M.G. For delivery in all States, 
18,670 common-battery wall pattern telephones, mannfactured ia 
Australia. Sched. No. 1,264, 

VICTORIAN RAILWAYS.—January 5th, 1916. Installation of 
automatic sprinklers and thermostats at Jolimont car-shed. Chief 
Storekeeper, Railway Offices, Spencer Street, Melbourne. 


Dundee.—September 27th. Heating and ventilating the 
City Hall Buildings, Dundee. Mr. Jas. Thomson, City Architect. 


Exeter.—September 27th. Corporation. Three, six or 
twelve mpnths' supply of steam (washed bean or pea) coal, for 
the Electricity Works. Mr. H. Lloyd Parry, Town Olerk. 


Keighley.—September 27th. About 12,000 tons of 
small slack for Electricity Department. H. Webber, Borongh 
Electrical Engineer and Tramways Manager. 


Liverpool.— September 25th. Electrical sundries for 
three months for the Toxteth Park B. of G. Mr. H. A. James, 
Clerk, 15, High Park Street. 


London.— H.M. Orrick oF Wonks.— October 1st. 
Repair of incandescent electric lamps. See ‘Official Notices” 
September 17th. 

L.C.C.—October 5th. Heating and ventilating installation at 
Charlton Tram Depöt. Specification, &c. (&1 1a.). from Super- 
intendent Architect's Department, Aldine House, Bedford St., W.C. 


Manchester. September 30th. The Lancashire and 
Yorkshire Railway Co. 12 months’ supply of various stores. Mr. 
Waring, Stores Department, Osborne Street, Manchester. 

September 27th. Corporation Tramways. Two light motor- 
driven parcel delivery vans. Specifications, &c., from Mr. J. M. 
McElroy, General Manager. 


New Zealand, — DuNEDIN. — November 3rd. City 
Council. Insulated and bare copper wire for a period of two years., 
November 3rd. Dunedin City Council ; one 3,000-velt regulator. 
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Salford. — October 4th. 20,000 pairs of carbons for the 
electricity department. See Official Notices to-day. 


Shanghai.— September 29th. E. H. r. switchgear, static 
transformers, and underground cables for 22,000 v., for the 
Municipal Council. See “Official Notioes August 27th. 


South Africa.—JoHANNESBURG.—October 9th. Muni- 
cipal Council. Water-purifying plant with a capacity of 75,000 
gallons per 24 hours, for the generating station.“ 


Spain.— The municipal authorities of Villarrasa (Province 
of Huelva) have just invited tenders for the concesaion for the 
electric lighting of the town during a period of ten years. 


Warrington.—September 28th. Twelve months’ supply 
of earthenware conduit, for the Electricity Department. See Offl- 
cial Notices September 17th. 

Specifications for the items marked * can be seen at: the Board 
of Trade Commercial Intelligence Branch in London. 


— — — 


- . CLOSED. 
Australia,—The following contracts have been placed :— 


Vicrorniax Rall wax DEPARTMENT. 

Low-tension cables, bare: Item 1, 19/14 8. W. G.. ls. 23d. per lb.; item 2, 
19/12, 1s. Ad. per Ib.: item 8, rubber-ingulated 7/16, £43 168. per mile; 
item 4, do., 19/18, £78 2s. per mile; item 5, do., 19/16, £122 per mile ; 
item 6, do., 19/14, £181 per mile; item 7, do., 87/18, £424 per mile.— 
W. T. Henley 's Telegraph Works Co., Ltd. ' 

Low-tension cables, bare: Item 1, 19/12 S. W. U., ls. 23d. per lb. ; item 2 
87/14, 18. 21d. per Ib.; item 8, 87/12, 1s. 22d. per Ib.— British Insulated 
and Helsby Cables, Ltd. 

Re-arrangement and relaying cables near Montague Railway Station in 
connection with the erection of new shipping shed, £700.—Melbourne 
Electric Supply Co., Ltd.—Australian Mining Standard. 


, VICTORIAN STATE Coat MINE. 
Resistance wire, at rates.— W. T. Henley’s Telegraph Works Co., Ltd. 


The Electric Lighting Committee of the Sydney Municipal 
Council recommends that the tender of Standard Waygood 
Hercule, Ltd., for 33,000-volt switchgear be accepted for all items 
but lightning arresters for the equipment of new sub-stations. 

6,000-volt transformer panels, £97 each; 89,000-volt do., £289 each; 83,000- 
volt Incoming feeder panels, £255 each ; 38,000 volt outgoing overhead 
feeder panels, £802 each; 416-volt transformer panels, 2221 each; 
415-volt summation panels, £67 each. 


Also that the following additional lamps and compensators re- 
quired for public lighting be obtained under existing contracts :— 

From the British General Electric Co.—10,000 EO-c. p. vacuum lamps, £718 ; 
2,500 100-c.P. do., £812. 

From the Australian General Electric Co.—1,000 750-watt nitro lamps, 
240 v., 41, 487; 1,000 500- watt do., £1,224; 500 800-watt do., £525. 

1.000 7£0-watt nitro lamps, 45 v., £962; 1,000 500- watt do., 2662. 

960 lanterns, £1,187; 100 spare reflectors, £180. 

200 ee 750- watt, 46 v., £840; 150 compensators, 600. watt, 45 v., 


The Melbourne City Council has accepted the tender of the 
British Westinghouse Electric and Manufacturing Co., for one 
1,500 Kw. rotary converter with transformer, at £4,562.— Tenders. 


Bexhill-on-Sea.— The T. O. has accepted the tender of 
Myres, Rose & Co., for 1,000 tons of coal for the Electricity Works, 
at £1 6s. 3d. per ton. 

Bury.—An offer by Messrs. Drake & Gorham, agents 


for Edison Accumulators, Ltd., to supply on trial an electric motor 
cleanser has been accepted by the Cleansing Committee, who have 
given instructions for a suitable body to be made at the Town's 


Yard. 
Government Contracts.— List of new contracts for 


ugust, 1915. 
A t, j Wan Orrice. 


Distribution boards.—Kartret Engineering Co. 

Electric cables and wire.—Callender's Cable and Construction Co, Ltd.; 
General Electric Co.: Liverpool Electric Co., Ltd. 

Galvanometers.— W. G. Pye & Co.; Walter's Eleotrical Manufacturing 


Generators. Phenix Mauufacturing Co., Ltd. 

blectric lamps.— General Electric Co., Ltd.; Siemens Dynamo Works, Ltd. 

Motors and dynamos.—Elcctric Construction Co., Ltd.; Electric Ordnance 
aud Accessories Co.; Mawdsleys. Ltd. 

Bwitohboards.— Ferguson, Pailin & Co. 

Rubber tape.—Anooats Vale Rubber Co., Ltd.; Hooper's Telegraph and 
India Rubber Works, Ltd.; J. G. Ingram & Son; Chas. Macintosh and 


Co., Lid. 

Iron and steel wire. -W. Bain & Co; Dorman, Long & (o, Ltd.; Cleve- 
land Wire Mills; Thos. Evans 4 Co., Litd.; Richard Johnson and 
Nephew, Ltd.; Lancashire Wire Co., Ltd.; London Electric Wire Co, 
and Smith's Ltd.; Recess Screws, Ltd.; J. Rigby & Sons, Ltd.; Rylands 
Bros., Ltd.: Shropshire Iron Co., Ltd.; Siemens Bros. & Co., Ltd.; 
D. F. Taylor 4 Co.; Whitecross Co., Ltd. 

Electrical work, Richmond Camp.— Cox-Walkers, Ltd. 

Mechanical stokers, R. A. F., South Farnborough.—Underfeed Stoker Co., 


Ltd. 
Crown AGENTS FOR THE COLONIES, 


Aerial Telephone Cable.—Connolly Bros., Ltd. 
Inpia OrriceE, STORE DEPARTMENT. 
Wireless telegraph apparatus.— Marconi Wireless Telegraph Co. 
Cable.—Callender’s Cable and Construction Co., Ltd.; Sbropshire 
Iron Co.; Pirelli General Cable Works, Ltd.; W. T. Glover & Co., 


Ltd. 
Copper plates.—T. Bolton & Bons. 
Fang. Hlectromotors, Lid. 
Standards. — Siemens Brothers & Co. 
Telephone sets.— General Electric Co. 
OFFICE oF WORKS. 
Electrically driven pumps, St. James Park.—The Rees Roturbo Mfg. Co., 
Ltd. 


Post OFFICE. 
Telephone apparatus.—British L. M. Ericsson Mfg. Co., Ltd.; Phonix 
Telephone and Electric Works, Ltd.; Siemens Bros. & Co., Ltd 
Battery boxee.— British L. M. Fricsson Mfg. Co., Ltd 


Telephone Cable. — W. T. Henley's Telegraph Works, Ltd.; Johnson and 
Phillips, Ltd.: Union Cable Oo. 
Arc lamp carbons.—Geneml Electric Co., Ltd. | 
Dry celle.—Siemens Bros. & Co., Ltd. 
Leolanché celis.—Siemens Bros. & Co., Ltd. 
Opal shades.-— Benjamin Electric Co., Ltda. 
ectric lighting, Studd Street Stores Extension.—-G. E. Taylor & Co. 


Great Yarmouath.—The T. C. has accepted the following 
tenders for the Electricity and Tramways Department :— 
100 toni half-inoh slack and 600 tons hard steam coal.—Cleaves & Co.» 
Overcoat. £1 9s. each ;. inspectors’ do., £2 each.— Hazel & Co. 
Motor axle grease, £17, and graphite grease, £17 108. per ton.—BStern, 
Sonneborn Oil Co., Ltd 
The Council has deolined to entertain the request of the British 
Thomson- Houston Oo., Ltd., for their contract price of cable to be 
increased from £79 to £90 per mile on account of the increased 


cost of labour and material. 


London.—Messrs. Pope’s Electric Lamp Co., Ltd., have 
secured orders for several thousands of lamps, both carbon and 
metal filament, from both the Admiralty and the War Office, and 
also from H. M. Office of Works. 

The Metropolitan Water Board has accepted the offer of the 
Maxim Lamp Works, Ltd., to continue, for a further period of six 
months their contract for the supply of metallic filament lamps at 
existing prices. The offer of the British Insulated and Helaby 
Cables, Ltd., to continue, for a similar period, the supply of tapes 
at the same price for one item, and at a 5 per cent. increase en 
two items, has also been accepted. 

The Z Electric Lamp Manufacturing Co., Ltd., and Reduced, 
has been awarded by H.M. Office of Works the contract for 12 
months’ supply of Z drawn wire metal filament lamps. 

BERMONDSEY.—The B.C. Electricity Committee has accepted the 
tender of Messrs. Myers, Rose & Co., Ltd., and Messra. A. Usher and 
Oo., for 3,000 tons of Shipley nuts, at 218. 11d. per ton, and 5,000 
tons of Bolsover nutty slack, at 18s. 9d. per ton, respectively. The 
electrical engineer has been authorised to purchase for experi- 
mental purposes about 25 tons of coke breeze at 128. 4d. per ton. 

The L. C. C. has received the following tenders. for installing 
electric light at the Winchester Street School, Finsbury :— 

Napier, Kimber, Ltd. (accepted) .. as a a és 15 


Alpha Mauufacturing Co. ee ee oe ee oe 
Automobile and Electrical Equipment Co. .. ès ke Sa 162 


A. Hawkins & Sons.. as we 166 
Tredegars, Ltd. s "a 55 is nes sé ns 172 
Titan Lift Co., Ltd. l. a ee ee ee ee es ee 181. 
G. Weston & Sons, Ltd. si 856 ee a ax EA 282 
T. W. Vaughan & Co. (1914) Ltd. ee ee ee eo 242 


Lowestoft.—The tender of Messrs. Hadfields has been 
accepted for the supply of 12 rolled steel car axles, at £3 10s. each. 


Sheffield. —The Tramways Committee recommends the 


acceptance of the tender of Messrs. C. Macintosh & Co., for the 


supply of 300 winter hats for women conductors, at 28. 34d. each. 


FORTHCOMING EVENTS. 


Iron and Steel Institute.—Friday, September 2th. At the Institution of 
Civil Engineers, London. Autumn meeting. For particulars gee our 
“ Notes, September 3rd p. 808. na 

Municipal Tramways Association.—Friday, September 24th. At 11 a.m. 
At the Surveyors’ Iastitution, Great George Street, S. W. Annual Con- 
ference concludes. 

Association of Supervising Electriclans.— Tuesday, feptember 28th. At 
8p.m. At st. Bride's Institute, Bride's Lane, E.U. Presidential Address 
by Mr. A. H. Dykes. i 

Salford Technical and Engineering Association.—Saturday, Ootober 3nd. 
At 7 p.m. At Royal Teonnical Institute, Feel Park. Paper on The 
Wonders of Coal,“ by Mr. G. R. Kew. 


NOTES. 


Appointments Vacant. — Assistant engineer (£2 10s. ), 
linesman jointer (£2 10s.), fitter drivers (£2 108.), fitters (£2), 
wiremen (£2), engine drivers (£1 108.), switchboard attendant 
(81 53), district electrical and mechanical engineers (£3 58. to £4), 
for War Departmeat, Southern Command, for military hutment 
camps; overhead wireman for Ramsbottom U. D. C. railless traction 
system; switchboard attendant (32s. 6d.) for Plymouth Corpora- 
tion; switchboard attendant for Derby Electricity Supply Depart- 
ment. Particulars are given in our advertisement pages, 


Poisoning in Storage Battery Making.— The results 
of an investigation into the five principal lead storage battery 
factories in America are given in a bulletin recently issued by the 
Bureau of Labour Sta istios of the U.S.A. Department of Labour. 
The inquiry was carried out in order to discover the dangers of 
lead poisoniog incurred by the workers, and disclosed the fact 
that about 18 per cent. of American storage battery workers 
suffer from lead poisoning in some form, as against only | per 
cent. in Germany and about 3 per cent. in England. The report 
states that the difference is due to lack of care on the part of the 
workmen and to neglect of factory sanitation. In addition to the 
details of the American industry, the bulletin gives particulars of 
the measures taken to safeguard workers in the storage battery 
industry in England, France and Germany. 

The returns of the Home Office show that in the eight months 
ended August, 1915, there were 41 cases of lead poisoning in 
English electric accumulator works, as compared with 30 in the 
corresponding period of 1914. 
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Mathematical Notation. — A leaflet recently issued 
by the London Mathematical Society, containing a number of 
suggestions for notation and printing, deals with a subject of very 
material importance to publishers of scientific and technical 
literature. Those who are not closely connected with the art of 
printing probably have no conception of the difficulties which 
confront the compositor who is called upon to set up an expression 

R¢ 
such ar, e. 9., e , and they would be surprised to learn that by 
writing it in the form «—®"", they remove nine-tenths of the 
difficulty, without in the least interfering with the meaning or 
lucidity of the expression, At the same time they greatly increase 
the reliability of the reproduction, for in the latter case there is 
far less tendency for the type to slip or draw out; mathematical 
composition is notoriously liable to errors in printing, not only on 
account of its inherent peculiarities, but also because of the 
mechanical difficulty in securing the type in place. We therefore 
heartily welcome the circular above-mentioned, in our own 
interests as well as those of our readers. We have long made a 
practice of ing formule and equations in accordance with 
the methods which are advocated by the Society, but we should 
very much prefer that authors would adopt these methods in the 
first instance, in order to avoid unnecessary labour and reduce the 
risk of error, The principal points to be borne in mind are the 


following :—Horizontal bars in fractions, or over a group of 


symbols, should be avoided; the solidus (slanting line) and 
parentheses should be used instead. Where, however, equations 
are printed in separate lines and not in the body of the text, there 
is less objection to the use of horizontal bars. Dots and bars over 
or under letters should not be used; they may follow the letters, 
or accents may be used. without disadvantage. There is no 
objection to indices, suffixes, &o. The following brief set of 
examples illustrates these points—which, of course, relate only to 
MSS. intended for composition :— 


Instead of Always write 
a oe Vik, I/V 2 or 272, y (alb) 
8, 7? V. 721 or (alh, i 


V (as? + be + Aor 
(aa? + br +e) 


rir nat) (x + 2), 
7 


VA + be te 


*. 4 + liar 2,% , 


(a + 1). ,, 
e 3 (4 ＋ , (% + De, 
432 % 7 „ rly + ris 
+ 
k , r p+4aq + 
caT yr 1771 13 ytile 


t 
T f ~ 
e 70 i 
U n , ye 


It will be noted that fractions in common use, such as 4, 1, 3, may 
be used freely as here shown, but others such as 17/25 should be 
written with the solidus. 

The Secretary of the London Mathematical Society, Dr. 
T. J. Ia. Bromwich, informs us that the Society is willing to 
supply a limited number of copies of this very welcome circular 
on application. 


Limitation of Profits.—The following notice appeared 
in the London Gazette on Tuesday :— 
Munitions or War Act, 1915. 
5 and 6 Geo. 5, Oh. 54. 


Notice is hereby given under the Rules Publication Act, 1898, that it is pro- 
sed by the Minister of Munitions, after the expiration of at least 40 days 
rom this date, in pursuance of the powers conferred upon bim by Seo. 6, 8u 
Beo. 4, of the Munitions of War Act, 1915, and every other power enabling him 
on thet behalf, to issue Rules with respect to the limitation of Profits of a 
Controlled Establishment. 


Draft copies of the said Rules can be obtained in the interval at the office of 
the Minister of Munitions. l 


The Electrometallurgy of Zinc. — The electro- 
metallurgy of zinc has for many years been practised successfully 
at the works of Messrs. Brunner, Mond & Co., Ltd., at Winnington, 
where spelter guaranteed 99°95 per cent. Zn is produced by the 
Hoepfner process. The deterrents to the production of zinc by 
- electrometallurgical methods have been three—namély : (1) Diff- 

culty in obtaining a dense, coherent deposit of zinc on the 
cathodes; (2) large consumption of energy required for the 
decomposition of the zinc compounds available for commercial 
electrolysis, no matter whether it be the sulphate, the chloride, or 
an alkaline zincate; and (3) the difficulty in dissolving a fair 
proportion of the zinc of the ore, 

The first difficulty was mastered years ago, and recent workers 
in this field have had no trouble in obtaining satisfactory cathode 
deposits. The eecond difficulty has limited the electrometallurgy 
of zinc to places where the anode reaction may be caused to serve 
a useful purpose, as at Winnington. The third difficulty 18 
common to all zinc hydrometallurgical processes, and refers to the 
formation of zinc ferrite in the roasting of the ore, zinc ferrite 
being insoluble, or difficultly soluble, in most agents that are com- 
mercially available. For this reason a roasted zinc ore may give 
up only 60 per cent. of its zinc even to fairly strong sulphuric 
acid. 

Recent work in zinc electrometallurgy has been done at Trail, 
B. O., and at Bally Hill, Cal. It is intimated that one or both of 
these planta is shortly going to offer electrolytic zinc in the 
market. The Anaconda Co. has also taken up this problem in an 
experimental way.—Chemical Trade Journal, | 


` 


@ 

Swiss Electro-Metallurgy and French Connections, 
Early in 1914 a draft agreement was in oourse of negotiation 
between the Swiss Société Electrométallurgique Paul Girod, of 
Neuenburg, and the well-known French firm of Schneider & Oo., 
of Creusot, whereby the two undertakings would have been 
brought into intimate association, and the capital of the former 
reduced from £480,000 to £96.000, and then increased to £200,000. 
The outbreak of war, however, prevented the conclusion of the 
agreement, as the financial institutions connected with the Swiss 
company were unwilling to proceed with the proposed issue of 
shares and debentures. At the ordinary meeting of the company 
held in June, 1915, the wish was expressed that the draft 
ment should be rejected, and a resolution to this effect was 
adopted at a further meetirg held at the beginning of 
September. It was pointed out that, as drafted, the agreement 
was no longer in the interest of the company under the change in 
circumstances, but that the rejection did not necessarily mean 
a rupture with the French company, as the Neuenburg company 
was still open to a fresh proposal of a more favourable nature. 
It was stated that the French subsidiary company, at Ugine, was 
exceptionally well employed on army contracts, and ite working 
results for 1915 will presumably enable the Girod company, which 
has incurred large losses in the past five years, to pay off almost 
all its liabilities. The directors now have a free hand for taking 
advantage of the present more favourable situation for placing 
the undertaking on a firmer basis, either by securing a connection 
with another company or otherwise. 


Charging Electric Vehicle Batteries.—The Electrio 
Vehicle Committee has issued a leafiet of notes for the guidance of 
persons who wish to make arrangements for charging the batteri 
of electrio vehicles. In the case of asmall equipment for charging 
one or two cars, where D C. is available at a pressure not exceeding 
250 volte, it is recommended that the charging voltage be regu- 
lated by resistances, to avoid the oost of i ing a motor- 
generator —exoept where the supply is on the three-wire 
at 220 volts and upwards, in which case the power must be 
derived from the outers ouly, and a motor-generator is preferable, 
Larger equipments should be provided with motor-generators, but 
where the supply is at 220 volte, two-wire, a balancer is more 
economical than a motor-generator. With A. C. supply either a 
motor-generator or a mercury arc rectifier is necessary. Pre- 
cautions to protect the attendant from shock from the swi 
are outlined, and the equipment recommended for the charging 
board is specified ; three-core “ cab-tire” sheathed cable is recom- 
mended for connection with the batteries, 


The Budget and Business.—We suppose that in all 
business houses since Tuesday last a good deal of thought has 
been given to the various ways in which the new taxes will affect 


our commercial and industrial operationes. The abandonment of 


the 3d. postage rate will probably tell somewhat heavily upon 
the operations of most trading firms, but in the case of publicity 
departments, which send out thousands, and perhaps hundreds of 
thousands of printed circulars and price lists in the conrse of a few 
months, it will lead tc a serious re-consideration of the old question 
of circulars v. trade Press advertising. The businees manager, or in 
cases the publicity manager, will have to bear in mind that his 
circulars will now oost him an additional 4 18. 8d. per 1,000 for 
postage. The experience of all of us, whether in business or home 
affairs is that large numbers of Ad. circulars reach the 
„W. P. B.“ unopened—in some cases they never reach the right 
hands at all. I don’t want to be bothered with circulars !” When 
the head of the house is away from home, he wante everything 
sent on except, of course, any circulars that come.” If office waste- 
paper baskets and kitchen cupboards could talk they would a pretty 
tale unfold. It will be such considerations as these that will 
weigh with those who want to adopt the most efficient, because 
the most direct, and the most permanent way of reaching the eyes 
of buyers. Of course the same arguments really apply in the 
ordinary case of lists sent to foreign countries—indeed, more so, 
for we suppose there is not an office list of addresses that covers 
all the readers of a well-circulated and widely-read journal that 
finds its way into all corners of the globe. But just now in oon- 
nection with the Budget the argument comes with particular 
force for home purposes. The printed advertisement appearing in 
a trade journal is not thrown into the waste-paper basket ; on the 
contrary, it is often handed over to a second or a third party, and 
even then does not reach the flames—it is filed away for reference 
because, in a sense, it is an up-to-date directory as well as a 
literary production, The cost of producing price lists, paper, 
printing, &o., are like everything else higher in consequence of the 
war, and when one adds the new postage burden, the economy of 
advertising, considered both per thousand impressions and on the 
point of efficiency, is very substantial. Of course these are all the 
most obvious of truths, and they would hardly need restating now 
were it not essential in all business departments to-day to obviate 
waste wherever possible, 


Russian Nickel.—A note in the Novoie Vremya says 
that a report recently issued on nickel ore deposits in Russia shows 
that three such deposits have long been known to exist in the 
Urals ; but they were poor, containing but 2 to 4 per cent. of the 
metal, and therefore at the low prices once ruling the ore was not 
extracted. But when these deposits came into the hands of strong 
financial groups their exploitation was begun. At present, the 
Revdinsk factories are smelting about 600 poods of orude nickel 
per annum, with 65 per cent, metal content. Additional efforts 
are being made to discover nickel in the Urals area. 
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Rifle Club Shoot.—An interesting shoot was decided 
on Saturday last between the Ediswan Rifle Olub and a team from 
the British Thomson-Houston. A good muster was present, and 
the result was as shown below :— 


10 SHOTS AT 25 YARDS. 


Episwaw TAM | B. T. H. Tram. 
Ist 62nd | let Ind 
shoot. shoot. Totals. shoot. shot. Totals. 
B. Wintertiood 92 98 190 * Redfern (2) .. 81 78 162 
8. Smith .. 88 92 18) i (t) 1 82 158 
— Harrington 8&9 87 176 h .. 2 72 184 
W. Golding .. 87 87 174 Danton 67 65. 183 
„Ralph 83 89 172 Abel 8 $0 138 
T. C. Black 78 90 1 Burton 89 67 97 
A. J. Corbett 385 77 1 Butcher 81 5⁴ 83 
A. E. Davis. 72 85 157 t Gowan 27 39 66 
1,879 960 


* Winners of silver spoons presented by Edison Rifle Club. 
t Winners of wooden spoons, suitably illuminated for the occasion, 
Bdiswan, 1,879 Average, 86°18 
B. T. H., 960 i 60 00 
419 
Mr. Elliott (Ediswan joint sales manager) was in the chair, 
supported by Messrs. Child, Packenham and Cooke. Mr. Abel, on 
behalf of the B.T.H. Co., responded to Mr. Elliott’s welcome, 
Messrs. Anderton (Ediswan) and Abel (B. T. H.), were captains, and 
the place of official scorer was filled by Mr. W. B. Clarke. 


Australia on Tariffs and Trade Capturing.“ — 
The Sydney Morning Herald, on July 30th, published an article 
stating that the tariff which was introduced in December last, 
but was never before the Federal Parliament for discussion, would 
not be considered by that body until next year. The feeling is 
that the time is inopportune for discussion. Toward the end of 
its article our contemporary says :— 


All classes of traders are greatly disappointed with the steps 
taken by British manufacturers to capture Germany's lost trade. 
In almost every instance the tariff gives preference to Great 
Britain, and that being the case, it is thought the British manu- 
facturers might reasonably have been expected to make an 
endeavour to secure some of the orders which were previoualy 
placed with Germany. But it is complained that so far no effort 
in that direction has been made, and that, instead of the Empire 
deriving any benefit from the war, as regards new trade, the 
American 4nd Japanese have stepped in, and are capturing the 
market for all those goods which, prior to the outbreak of war, 
came from Germany, Japanese exporters, in particular, are show- 
ing great activity, and are straining every nerve to secure the 
Australian trade. And in many cases they have succeeded.” 


In the next day's issue of the same paper the seoretary of the 
Association of British Manufacturers réplied to the criticiam as 
follows :— 


“You make no mention of the numerous handicaps to which 
British industry is subject at present. These may be summarised 
roughly as: (1) Shortage of labour through enlistment with the 
Colours ; (2) shortage of supplies of raw material ; (3) shortage of 
shipping tonnage ; (4) Admiralty and War Office contracts taking 

over private orders. 

“ A review of the various journals published in the United 
Kingdom which are available here suffices to explain the position. 
As long as the Mother Country is engaged in a life-and-death 
struggle with her enemies, the capturing of enemy trade, important 
though it be, must be relegated to a second place. Bat to say that 
British manufacturers have made ‘no effort’ to capture enemy 
trade is unjust; the writer of your article is apparently unaware 
that there has been held in London a Trade Fair organised by the 
Board of Trade, and that, as the result of this, satisfactory busi- 
neas is being done by British firms making goods which take the 
place of those manufactured by the enemy. Since the beginning 
of the war the British Trade Oommissioner in Australia has 
succeeded in placing many Australian firms in touch with sources 
of supply, of which they were previously unaware, and much 
business formerly done with enemy countries has been diverted to 
the Pag Kingdom, notwithstanding the handicaps before 
men bh) 


Institution and Lecture Notes.—Association of 
Supervising Electricians. — This Association commences its 
second season on Tuesday, September 28th, at 8 p., m., at St. Bride’s 
Institute, E. C. The presidential address will be given by Mr. A. H. 
Dyker, A. M. I. C. E. The following programme has been arranged 
for the ensuing season :— 

Tuesday, September th, 1915.—Presidential address by Mr. A. H. Dykes. 

ši November 2nd.—Paper on Acoumulators,” by Mr. R. Rankin. 


ji December 14th.—Paper on Blectrio Lifts,” by Mr. H. Marryat. 
20 e 17th, 1916.—Half-yearly meeting and informal dis- 


cussions. 
i February 28th.—Paper on "Illuminating Engineering,” by Mr. 
L. Gaster.- 


10 April 3rd.—Paper on “4.0. Motors,” by Mr. H. C. E. Jacoby. 

5 y 15th. — Paper on! Notes on Electrical Work in Large Build- 
ings,” by Mr. F. O. Raphael. 

ï June 26th.—Anoual general meeting. 

Society of Engineers.—On Monday, October 4th, at the Sur- 
veyors’ Institution, Great George Street, S. W., a paper on Law 
and Engineering,” is to be read by Mr. S. G. Turner. 

British Science Guild.—Owing to the urgent need of scientific 
organization, the Guild has decided to publish a Journal, of which 
the first number has come to hand; it contains a full report of the 
annual meeting, held on July Ist, at which an address was 
3 by Sir William Ramsay on The National Organisation 
of Science.” 


Nottingham Society of Engineers.—The annual meeting is 
to be heid at the Welbeck Hotel, Nottingham, on Wednesday, 
October 6th, with Major W. E. Walker, the president, in the chair. 
A syllabus of leotures is being arranged for the 1915-16 session. 


Patents and Alien Enemies.—Application has been 
made to the B. of T. for the avoidance or suspension of patent 
No. 409/13, granted to the Maschinenfabrik Augsberg-Nurnberg 
A. G., for cooling internal-combustion engines. 


Electricity on the South African Railway System. 
—Mr. W. W. Hoy, general manager of the Union of South Africa 
Railways and Harbours. in hig offlolal report for 1914, just pub- 
lished, states. that the Administration had in contemplation the 
electrification of certain sections of the railway, and a decision 
had been arrived at to obtain the services of an eminent consulting 
engineer to study the local problems and conditions on the spot, 
and thereafter submit a comprehensive report. Unfortunately 
the condition of affairs in Europe and in South Africa has 
necessitated a postponement of the Administration's proposals. 
The matter is one, however, which should receive early attention 
after the cessation of hostilities.” 

On the subject of electrio light and power, Mr. Hoy states that 
electric light has been installed at a number of stations throughout 
the system, and in the workshops extensions of electrification 
schemes have been put in hand. All the Administration's work- 
shops, with the exception of those at East London, are now 
entirely eledtrically equipped, and negotiations are proceeding with 
the Kast London municipality for obtaining currentat a reasonable 
cost. A new agreement has been concluded with the Bloemfontein 
municipality for the supply of current for power and lighting 

The developments in electrical control signalling, adds 
Mr. Hoy, are being carefully watched, and installations are being 
erected at various busy portions of the line. 

As regards train lighting, the general manager reports that the 
electric lighting of coaches has been satisfactorily carried out 
during the year, and a considerable amount of work in connection 
with erection and charging of cells has been done, The experi- 
ment commenced in 1912 with Edison cells for block train light- 
ing at Cape Town for suburban service having proved entirely 
successful, is being generally extended in the Oape suburban area. 
In 1912, a trial was also made with the Vickers train lighting 
system, six sets being fitted to main-line stock. The trial has 


proved fairly satisfactory, although no great improvement 


over other systems has been demonstrated. A farther six sets 
have also been ordered for equipping certain coaches now being 
erected in England. One equipment was also purchased from 
Messrs. Mather & Platt, and is giving satisfaction. 

Volunteer Notes,— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING OORPS.— 

Company Orders.—By Lieut.-OCol. O. B. Clay, V. D., Commandant, 
for week commencing September 27th, 1915 :— 

Drills, 6.30 to 7.30 ; 7.30 to 8.30 p.m. F 

Monday, September 27th.—Section 1, Technical ; Section 3, 
Squad signalling class. : , , 

Tuesday, September 28th.—Section 2, Technical; Section 4 
Shooting. l f : : 

Thursday, September 30th.—Section 3, Technical ; Section 1, 
Shooting. : 

Friday, October 1st.—Section 4, Technical; Section 2, Squad 
signalling clase. 

Saturday, October 2nd.—Oompany Parade, 2.30 p.m. Route 
march. 

3RD Batt. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEEERS).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, September 23rd, 1915 :— 

Week-end Parades.—Saturday and Sunday.—Bridging, Bombing 
and Demonstrations in Field Oookery. 

Saturday.—The Battalion will parade at Baker Street Station 
at 2.30 p.m. and proceed by train to Wembley Park. 

Sunday.—7 a. m., Réveillé ; 10 a.m., Church Parade; 10.20 a. m., 
Battalion Parade (Bridging, Bombing and Field Cooking Demon- 
stration); 2.30 p. m., Battalion Parade; Bridging and Bombing. 

Musletry.— There will be no Shooting at Acton or Bisley on 
Saturday, the 25th inst., but Acton Range will be open on Tuesday. 
the 28th inst., and there will be Firing at both Bisley and Acton 


Ranges on Saturday, October 2nd. 
A. G. JOINER, Major and Adjutant, O. B. C. 


Municipal Tramways Association (Inc.) .— Vester- 
day the annual conference of the Association was opened at the 
Surveyors’ Institution, Great George Street. Alderman H. 
Linsley, J.P., chairman of the Salford Oorporation Tramways 
Committee, delivered his presidential address, in the course of 
which he referred to some of the work done by the Council during 
the past year, and stated that the capital expended on municipal 
tramways in this country amounted to 56 millions sterling ; the 
employés numbered over 55,000, and of these over 16,000 had given 
their services to their country, while many of them had laid down 
their lives or suffered from wounds in the war. Others had left the 
tramway workshops to assist in producing munitions of war. The 
drain upon the population of industrial districts had resulted in 
heavy loss of income by many tramway undertakings, and the 
payment of allowances to men who had enlisted had involved an 
expenditure of £380,000 by municipal tramways, to which must be 
added the cost of war bonuses and other extra outlays. The scarcity 
of men had rendered it necessary to employ female labour, and 
there ware already more than 1,700 women acting as conductors on 
municipal tramways. Upwards of £23,500 had been subscribed by 
tramoar passengers to charitable funds connected with the war, 
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A discussion was then opened by Mr. J. Dalrymple, general 
manager of the Glasgow tramways, on Tramway Labour 
Problems as Affected by the War,” and in the afternoon Mr. A. 
Baker, general manager of the Birmingham tramways, was to open 
a discussion on Financial Problems as A ffeeting Tramways During 
War-time.” To-day the Executive Council and the Managers’ 
8 0 will meet, and afterwards the annual business meeting will 

eld. 


Inquiries.—A correspondent asks for the name of an 
iron founder who would undertake to supply small electrical 
castings. Makers of Kingalead Drying Stoves” for photo-prints 
are asked for. 


OUR PERSONAL COLUMN. 


The Editors. invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials. MR. REGINALD A. Hayson, 
who served his apprenticeship at the Corporation eleotrioity 
works at Swindon, has been granted a commission in the Indian 
Reserve of Officers, and posted to the 3let Punjabis. 

The Ilford Electricity Committee proposes to grant the follow- 
ing increments of salary :—MR. J. R. WILSON (first charge engi- 
neer), £170 to £175; MR. G. E. WILLIAMSON (second charge 
engineer), £140 to £150 (maximum); MR. A. GLAZIER (third 
charge engineer), £135 to £140 (maximum), 


Mr. H. Hooper, senior charge engineer at the Walthamstow ~ 


electricity works, has resigned his position. It is proposed to 
promote MR. A. R. MANWABING, switchboard attendant, to fill the 
vacancy, at a salary of 40s. per week, rising by 2s. 6d. annually to 
50s. Iu this connection the Lighting Committee has recommended 
the U.D.C. to fix wages of charge engineers at 458. per week, rising 
to 558. per week by annual inorements of 28. 6d., and the salaries 
of switchboard attendants at 358. per week, rising to 40s. per week 
by annual increments of 2e. 6d. 


Tramway Officials.—Sergt. M. RATHBONE, formerly 


manager of the Oldham, Ashton and Hyde tramways, is in the 
trenches with the King's Royal Rifles. 


General.—On September 9th the staff and employés 
of the Koprer’s COKE-OVEN AND Bys-Propuct Co., and 
COATEA & Co., Sheffield, engaged on the new coke-ovens at 
Thrislington Colliery, West Cornforth, Durham, held a smoking 
concert at which Mr. T. M. Craft, chief electrician, was presented 
with a timepiece on the occasion of his marriage. Mrs. Craft was 
the recipient of a gold brooch. Mr. J. A. Turner, superintending 
engineer, made the presentation. 

Having fulfilled his engagement with the Government of Burma, 
Mr. HARRY NIMMO is coming home, ria Malay States, China, 
Japan, U. S.A., and Canada, for a holiday, after 64 years’ work in 
Burma's trying climate. 

Mn. T. P. BROGAN has been appointed chairman of the Battersea 
B.C. Electricity Committee. 

Mr. Oscak JOHN SPARROW, of the staff of the Marconi Co., 
Chelmsford, who was married on September 11th to Miss Ellen 
Barrow, has been presented by his colleagues with an overmantel 
and eet of outlery. 

The many friends of MR. HERBERT H. Berry (Berry, Skinner 
and Co.) will be pleased to learn that he has now returned to the 
office, after an absence of nearly 18 months. We congratulate Mr. 
Berry on his recovery. 

Mr. N. C. BARRETT, late assistant manager of the British 
Prometheus Co., has been appointed to a similar position on the 
staff of the electrical cooking and heating department of Carron 
Co., Stirlingshire, with whom he has now taken up his duties, 

The Ties announces that the Minister of Munitions has 
appointed SIR FREDERIOK DONALDSON, K.C.B., Chief Superin- 
tendent of Ordnance Factories, to act for the time being as 
Technical Adviser to the Ministry. In the meantime arrange- 
ments have been made for MR. V. L. Raven, chief ‘mechanical 
engineer of the North-Eastern Railway, whose services have been 
temporarily placed at the disposal of the Minister of Munitions 
by the board of directors, to perform the duties of Acting Chief 
Superintendent of the Royal Ordnance Factories, Woolwich. 


Roll of Honour.—Private R. Howokrh, of the 7th 
Battalion Manchester Regiment, has been wounded in the fighting 
at Gallipoli. He was employed at the British Westinghouse Works, 
Trafford Park. 

Private ALKERT E. Roch. formerly employed at the British 
Westinghoure Works, Trafford Park, who has been killed in action 
at the Dardanelles, where he was serving with the Sth Battalion 
Lancashire Fusiliers, was 28 yeare of age, and married, 

Corporal GEO. E. BROOME, of the 6th Battalion Manchester 
Regiment, who has been serving at the Dardanelles, has died on 
board ship while being invalided home. IIe was 20 years of age, 
and was formerly for five years employed in the offices of the 
Manchester tramways department. 

Sapper GREENHALGH, of the Royal Engineers formerly in the 
drawing office of the Salford electricity department, is reported as 
missing. He went to Egypt a year ago, and had more recently 
been serving at the Dardanelles. 


~ 


Qoartermaster-Sergeant T. BRIERLEY, 47, who has been serving 
with the 8th Lancashire Fusiliers at Gallipoli, has died of dysentery. 
He was employed for eleven years by the British Westinghouse Co. 

Private CYRIL JONES, of the 8th Lancashire Fasiliers, who was 
formerly employed at the Central Telephone Oo.’s offices in Man- 
cheater, has been killed in action. 

Private A. M. Dold, of the 6th Battalion Manchester Regiment, 
who figured in the list of soldiers awarded the D.C.M. last week, 
was twice wounded—the second time with fatal results. He was 
25 years of age, and was an electrica) engineer in the employ of 
the Britiah Westinghouse Co., Trafford Park. 

Private B. G. SCHOFIELD, of Oldham, who has been serving 
with the 10th Manchester Regiment, is officially reported missing. 
He is 20 years old, and was formerly employed by Messrs. J. P. 
Hall & Co., electrical engineers, Werneth, Oldham. 

Private WALTER RIMMER, of the lst Manchester Regiment, a 
disabled prisoner of war from Germany, reached his home at Long 
Fold, Swinton, last week. Rimmer, who has lost his right foot, 
was formerly employed by the Ohloride Electrical Oo., Clifton 
Junotion. 

Private W. J. SPENCER, of the 7th Battalion Lancashire Fusi- 
liers, formerly in the telegraph department of the Lancashire and 
Yorkshire Railway Co., has been killed at Gallipoli. 

Sergt. A. E. InvING, an employé on the Burnley Corporation 
Tramways, has not only been granted the D. O. M. for gallantry in 
Flanders, but he has received the Czar of Russia's Medal of St. 
George for distinguished service in the field. 7 

Rifleman J. A. GIRBONS, of the 12th Rifle Brigade, who was 
engaged in the West Ham electricity department, has been 
wounded in action in Flanders, and is in hospital at Birmingham. 

Private A. WATSON, of the 6th Lincs. Regiment, who was until 
his enlistment last August with Messrs. Cutting Bros., electrical 
engineers, Stamford, has been wounded at the Dardanelles. 

Widespread sympathy will be felt with Sir Oliver and Lady 
Lodge in the loss of their youngest son who has been killed in the 
Dardanelles, Second Lieut. RAYMOND LODGE, according to the 
Times, was 26 years of age. He joined the Sonth Lancashire 
Regiment shortly after the outbreak of war. He went through 
a course of engineering at Birmingham University, and had been 
associated with the firm of Lodge Bros. 

Private G. S. MARTLEW, aged 19, formerly employed at the 
Atherton generating station of the South Lancashire Tramways Co., 
has been wounded while serving with the 5th Manchester 
Regiment. 

Rifleman A. N. S. KNIGHT (Rifle Brigade), whose death is 
reported from Flanders as having occurred on July 30th, was a 
shift engineer at the Burton-upon-Trent electricity works. He 
held the degreee of B.Sc.. and was trained at the British Eleotric 
Plant Co.’s works at Alloa. Subsequently he was at Swansea, and 
for the last two or three, years had been at the Burton-on-Trent 
works. One of his brothers had been killed at the Dardanelles, 
and another is also with the Forces. 

Sapper ERNEST JACKSON, of the 12th Field Company, Royal 
Engineers, has been awarded the D. O. M. for conspicuous gallantry 
at Hooge. His section officer was with a bombing party some 
distance in front of the trench when he was severely wounded, 
and an N. C. O. who tried to bring him in was killed. Sapper 
Jackson left the trench and brought in the wounded officer, and 
then proceeded with the bombing party. He is 18 years old, 
and before he enlisted he was with the borough electrical engineer 
at Preston. 

Lo.-Sergt. THomas Oass, of the 6th Battalion King’s Own 
Yorkshire Light Infantry, who has been killed in action in 
France, was employed in the Highways Department of the Leeds 
city tramways undertaking prior to enlisting last September. 

Trooper OSMAN KARL FOWLER, of the Royal Gloucestershire 
Hussars, has been killed in action in the Dardanelles, He was on 
the staff of the Gloucester Corporation electricity works, and pre- 
viouely at the E. L. works at Stratford-on-Avon. 


Obituary.—The death has taken place, in his fifty-first 
year, of MR. WM. THOMAS, late chief inspector of the Went Ham 
Corporation tramways, When that system was opened, deceased, 
who Aag from Liverpool, drove the first electrio car in the 
borough, 


NEW COMPANIES REGISTERED. 


æ — -a am 


Staines Projectile Co., Ltd. (141,584).—This company was 


registered on September 13th, with a capital of C5, 000 in £1 shares, to take 


over from P. J. Mitchell the benefit and obligation of contracts secured by 
him from the War Office for the manufacture of shells. So long as Marconi’s 
Wireless Telegraph Co., Ltd., or its nominees, hold 2,499 shares in the com- 
pany the capital shall not be increased without the consent of that company. 
The subscribers (with one share cach) are: P. J. Mitchell, Caxton House, 
Westminster, S.W., consulting engineer; H. Shaw, Caxton House, West- 
minster, S. W., engineer. Private company. The number of directors is 
not to be less than two or more than five; the first are H. Clark, H. Shaw, 
P. J. Mitchell, E. Cameron, and Capt. A. Simpson, R. E. (all permanent, 
subject to holding 3500 shares). The above-mentioned company has the right 
to nominate two directors, Qualification of subsequent directors, 100 shares, 


Solicitors: Johnson, Weatherall & Sturt, 7, King's Bench Walk, E.C. 


Marsh Bros. (Electricians), Ltd. (141,563).—This company 


Was registered on September 13th, with a capital of C. 000 in £1 shares, to 


take over the business of electrical engineers, and contractors fur and dealers 
in electrical apparatus and appliances carried on by II. Liller and A. Liller 
at Orchard Place, Sheffield, as Marsh Bros. The subscribers (with one share 


each) are: A. Liller, Oaklynn, Dare, near Sheffield, cashier; F. C. Young, 


$5, Bank Street, Sheffield, chartered accountant, Private company. The 
number of directors is not to be Jess than two or more than five; the first 
are net named. Qualification, £000. Solicitor: N. J. Newson, Melbourne 


Chambers, Cambridge Street, Shemeld. 
116-7, Chancery Lane, W. C 


Registered by Jordan & Sons, Ltd., 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


“ Cedes Electric Traction, Ltd. Particulars of 44, 000 
debentures, created August 18th, 1915, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the amount of the present issue being 
£3,000. Property charged: The company's property. No trustees. 


Renew Electric Lamp Co., Ltd.—Debenture, dated Sep- 
tember 9th, 1915, to secure £,500, charged on company’s undertaking. and 
property, present and future, including uncalled capital, : E. G. 
Fishenden, 97, Junction Road, Holloway. 


Northallerton Electric Light and Power Co., Ltd. (59,301). 
Capital, £6,500 in 2,900 pref. shares of £1 each and 12,000 ord. shares of 
gs. cach. Return dated March 10th, 1915. 1,151 pref. and 4,861 ord. shares 
taken up. 41 per share called up on the pref, and 68. per share on the ord.; 
£2,609 ös. paid. Mortgages and charges : £,5,400. 

made up to August 13th, 1915, shows further 20 ord. shares allotted for cash. 


W. S. Jeal and Co., Ltd.—Particulars of £400 debentures, 
created September 3rd, 1915, filed pursuant to Section 93 (3) of the Companics 
(Consolidation) Act, 1908, the whole amount being now issued. Property 
charged: The company's property, present and future, including uncalled 
capital, No trustees. 


Drycells, Ltd.—Particulars of £2,000 debentures, created 
September 3rd. 1915, filed pursuant to Section 93 (3) of the Companies (Con- 
solidation) Act, the amount of the present issue being £500. Property 
charged: The company's property, present and future, including uncalled 
capital, No trustees. 


Brilliant Sign Co. (1907), Ltd.—A memorandum 
faction in full on September Yth, 1915, of charge dated April 
securing moneys from time to time advanced, has been filed. ` 


Brisbane Electric Tramways 
(67,853).—Capital, £975,000 in £5 shares (75,000 pref.). 
Sth, 1915. All shares taken up. £95 per share called up 
£150,120 a pe) £824,880 considered as s on 75,000 pref. 
shares. ortgages and charges: £450, 


African Direct T elegraph Co., 
£300,000 in 10 shares. Return dated June 
up. £236,000 paid. Mortgages and charges: 


Babcock and Wilcox, Ltd. (65,805) 
in £1 shares (100,000 5 per cent. pref., 200,000 
1,660,000 ord.). Return dated May 12th (filed June 24th), 1915. 
cent. pref., 178.356 5 per cent. second pref., and 1,660,000 ord. 
up l per share called up on 360,000 ord. and 178,356 5 
pref.; £338,356 paid: 61, 400.000 considered as paid on 100, 
pref. and 1,300,000 cid. Mortgages and charges: Nil. 


Investment Co., 
Return 
on 30, 


23rd, 1915. 
Nil. 


5 per cent. second pref. 


SS 


CITY NOTES. 


Halifax and Bermudas Cable Co., Ltd. 


of satis- 
12th, 1912, 


Ltd. 
dated June 
ord.; 
and 89,976 ord. 


Ltd. (21,895) _—Capital, 
23,600 shares tuken 


_—Capital, £1,960,000 ¥ 
and 
100,000 6 per 
shares taken 
er cent. second 
6 per cent. 


mapa TTS 


At the annual meeting held on the 16th inst., at 33, Old Broad 


Street, E. O., the directors reporte 


d that the net result of 


working for the year ended June 30th, 1915, was an available 


as compared with £10,188 


ivi per cent., frec of 


balance of £10,679, 
dividend of 3 


vear. An interim 


for the previous 
income tax, 


had already been paid, and it was now proposed to make a 


further equal payment, free of income tax, leaving 


£7,679 to 


be carried forward. ‘The balance to credit of revenue account, 


which was last year £11,459, has 
applied to dividend, 
renewals during the year, 
revenue of the past year, 
During the year the company’s cable has been interru 
three occasions—by 2 fishing boat's anchor, by a 

and finally by chafing in deep water, where it 


and credited with 47,67 


the previous paragraph was the cost of the first, second, an 
part of ird i 

third accident has not yet 
were asked to approve the establishment of 
for the staff in accordance with the 
mitted to the meeting. 


‘Direct West India Cable Co., Ltd. 


Ar the annual 
Broad Street, E.C., the 
ended June 30th, 1915, the 
ef £13,533, as compared with 47,866 
An interim dividend of 3 per cent., 
already been paid. and it was DOW proposed 
equal payment, free of income tax, leaving 
carried forward. 
which was last year £54,989, 
applied to dividend, and with 
yenewals during the year, and credited with 
revenue of the past year, and it now stands at £63,319. 
corm pany's cable was for a 
* Sarthquake; otherwise 
during the year. During 
(£3,000) have 
approve the establishment of a pension se 
in accordance with the details submitted to the meeting. 


— —— — — — 


free of income tax, 


has been 


been debited with £1,500 
and with £7,589 expended in re airs and 
surplus 
and it now stands at £10,049 
ted on 
redger, 
was found to 
The expenditure on repairs 

The £7,589 mentioned in 


the third interruption. The balance of the cost of the 
e shareholders 


a pension scheme 
details of a plan sub- 


meeting held on September 16th. at 33, Old 
directors reported that for the year 
net yesult was an available balance 
i for the previous ycar. 
had 
to make a further 
£11,753 to be 
to credit of revenue account, 
debited with £900 
22,522 expended in repairs an 

£11.753 surplus 


e 


few days interrupted near Jamaica 
the cables have worked efficiently 
the vear the remaining debentures 
been paid off. The shareholders were asked to 
heme for the staff 
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United Electric Car (Co., Ltd. 


Mr. R. B. BaRNINGHAM presiding recently at the annual meet- 


ing of this company 8% 
and anxious One, 
cally cessation of 
not ordering new cars, 
had been 
received à fair amount of Government work, but in the 
of keen competition i 
profit was very sinall, 
srnall losses. 
fortunes, but that had not been their experience 60 
numbers of 


a most trylng 
the outbreak of war having caused practi- 

Corporations were 
and some for which they had tendered 
had 
face 
the 


hung up indefinitely. During 


heard about 


d their normal trade held up, 


were only too glad to cut in low for Government work to keep 


they themselves 


for the same reason, 1€ 
Since the 


as possible. 


outbreak of war 130 employés (about 05 per cent.) had joined 


years. 


net profit 


a dividend on 
e circumstances 
The depreciation and genera 
of £20,000 in four 
It was # marvellous tribute to the stability of English 


finance and commerce and the wisdom of the authorities and 
banking institutions of this country that after thirteen months 


of war there had been no pamc or 
there must have 
was going to 
unremunerative 
country's tr 
cient work, 
staff going 


financial disaster, although 
y losses. Nobody could tell what 
be the end of all this enormous wat wastage an 
expenditure. 
ade and finance for years to come: They had suff- 
chiefly from the Government, to keep their present 
for the next few months, but the outlook could 


not be called a bright one. 


The report was adopted. 


— ͤ 6öäl— — — 


Shawinigan Water and Power Co. — The directors 


announce a dividend of 11 per cent. on the common stock for the 


quarter ending September 30th. 


announce a first interim: 


Ltd.— The directors 


free of income- 


and Trust Co., 


Globe Telegraph 
dividend of 2s. per share, 


tax, on the ordinary shares. 


—— 


STOCKS AND SHARES. 


TUESDAY EVENING. 


The proposals of the Chancellor of the Exchequer in we 
to the 


Prices of most of 
tected, of course, by minimum quotations, but 
tion will add cogency to the pressure which is 
to bear upon the Treasury for a revision, if not 
drawal, of these minima. To meet the new taxes, many 
people will want to sell gilt-edged stocks, and that they cannot 
do so, because of the miniünum prices established, is felt to 
bear very hardly upon certain cases. 

None of the stocks and shares with which these pages are 
concerned come under the particular classes upon which 
minima are fixed, but there is a sympathetic influence extend- 
ing from the one zone to the other. Increased taxation, 
especially of the direct sort, means that the investor considers 
himself justified in demanding a higher yield upon his securi- 
ties; and if the stocks from which he is accustomed to make 
his choice do not provide him with sufficient scope of selection, 
he turns his attention to others that return more, 80 that the 
better-class stocks, unsupported by their usual buyers, have 
to yield ground as sellers come in, to find no buyers, except 
at inuch reduced levels. 

The struggle that ds going on between advocates of the 
voluntary and compulsory systems has had an unexpec 
effect upon Home Railway prices. Substantial shrinkages have 
f Mr. J. H. Thomas, and his 


occurred upon the speeches 0! 
warnings that the railwaymen for whom he speaks not only 
to go to extreme lengths 


want more money. but are prepared 

if conscription is to be introduced. On this, people started 
selling their Home Railway stocks, and all the strength which 
animated the market two or three weeks. ago went out of it 
for the time being. 

Electric issues have given way with those of the Steam 
companies. The public will not look at any of them; and 
although prices are still above the general range touched a 
month or two ago, they are sorely disappointing to those who 
looked for continuance of the forward movement that lifted 
the prices out of their then slough of despond. Metropolitans 
at 234 are a point down, and, as a matter of curiosity. it may 
be pointed out that the stock now stands at much the same 
level as South-Eastern deferred and South-Western deferred. 


concerned. 
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The respective dividends for 1914 were 11, 1, and 11 per cent. 
As the South-Western line will shortly deserve to be included 
in the list of semi-electric companies, we may remark that the 
yield at the present price is 7 per cent. on the money, while 
on Metropolitan Consolidated it is about 51 per cent. The last 
calculation, however, is worked out on the basis of the 1914 
dividends, but the declaration for the first half of 1915— 
namely, 1 per cent.—went against 14 per cent. in the pre- 
vious year. Underground Filectric Incomes have managed to 
maintain their price with the loss of a point only. 

There are some who argue that, with taxation so heavily 
increased and living more expensive, the ordinanly cautious 
investor will be tempted to depart from his usual path and to 
seek for high-yielding stocks to mix with more steady-going 
investments, in order to average a better return than he is 
accustomed to look for in normal days. If this tendency 
should materialise, it would mean better prices for such stocks 
as Underground Incomes, and shares in markets for rubber, 
mining and oil shares. 

The Telegraph market keeps very steady in consequence of 
the dividends which are being declared. The Globe Telegraph 
and Trust will pay its usual 2s. per share, free of tax, at the 
end of the month. The Eastern has declared the regular 
dividend of 14 per cent. on the ordinary stock, free of tax, 
payable on the 15th proximo, and the Eastern Extension usual 
dividend is to be paid on the same day. The Direct West 
India Cable Co., in its report for the year ended June last. 
shows an available balance of £13,.500—an increase of £6,700 
over that of 1913-14. The company proposes to repeat the 
interim dividend of 3 per cent., free of tax, and £11,700 will 
be carried forward. The Direct Spanish dividend of 28. per 
share, tax free, and payable on October Ist, is the same as 
that of a year ago. These are decidedly satisfactory announce- 
ments; and that the money should be paid free of tax must 
be a cause of special gratification to shareholders, who feel 
the advantage of this to a much greater extent nowadays than 
they have ever done before. New York Telephone bonds fur- 
ther advanced to 98}, but Jost part of the improvement. 
Eastern Extension shares are better; Eastern ordinary is firm 
at 115. Both the Anglo-American Telegraph stocks have 
hardened. 

Marconi shares have been unaffected by an important 
arrangement notified last Saturday, to the effect that the com- 
pany is about to absorb one of its principal competitors—the 
the Poulsen system. It may be recalled that at the time of 
the Marconi scandal, the Poulsen system, which was run by 
the Universal Radio Syndicate, had decided claims to con- 
sideration. A syndicate representing the Marconi Co. is said 
to have made an offer which has been accepted; the Duily 
Chronicle is responsible for the statement. Under present 
Treasury regulations, it is not likely that anything will be 
done in the way of raising fresh capital for some time to 
come. American Marconis are a little better at 16s. 3d., and 
Canadas braced up to'6s. The recent excitement in connection 
with the American rate of exchange has somewhat died down, 
displaced for the time being by the interest taken in the 
Budget. l 

Various electricity debenture stocks can now be bought to 
pay 5 per cent. on the money. There is, for example, a small 
amount of County of London 4} per cent. first debenture 
which can be obtained at 90, thus giving the round 5 per 
cent. yield; and several others of similar class are available 
to the buyer. So far as the share list is concerned, prices are 
dull. County preference are 1 up, the remainder show no 
quotable change. Every now and then a small transaction 
takes place, but it is by no means easy to realise even the 
best-class shares just now. 

Brazil Tractions at 47} are the fraction higher on the week, 
although the rate of exchange has latterly shown a tendency 
to droop. In Mexicans, there is practically nothing doing; the 
deadlock at which affairs seem to have arrived shows no imime- 
diate signs of relaxation, although it is said in some quarters 
that ceaseless efforts are being made to discover some way 
out of the extraordinary impasse. Canadian industrials are 
decidedly strong; and any company which is concerned, directly 
or not, with the making of munitions is enjeving a good 
market in the Stock Exchange. Private advices from British 
Columbia report that motor competition has recently been set 
up in' Vancouver against the British Columbia Electrice Rail- 
wav Co., which concern, of course. has for some time past 
enjoyed a virtual monopoly of street transport. 

The manufacturing group is quiet. Henleys eased off to 
134. but British Insulated keep firm at 103. The armament 
division is a little better. prices being helped by an unexpec- 
tedly good dividend and bonus—the latter in shares—from the 
Birmingham Small Arms Co. Nothing of importance is doing 
in rubber shares; prices keep hard on the whole, and there 
is a fair amount of trade going on. On the other hand, the 
copper group is depressed and weak, owing principally to fresh 
heaviness in the price of the metal. 

CCC A TTT 

Russta.—The Russian Siemens & Halske Electrical Works 
made a profit of 785.627 roubles in its seventeenth working 
year (1914). A dividend of 6 per cent. will be paid. ° 

The Russian Tudor Accumulator Co. made a profit of 319.600 
roubles in its seventeenth working year (1914). A dividend of 
9 per cent. will be paid. 


SHARE LIST OF ELECTRICAL COMPANIES. 


i 


Honn Buxcraiciry OomPanizs, 


Price 
piven: Sept. 21, RiseorfaH Yield 


914. 1916. this week. p. c. 
Brompton Ordinary... ee „ 10 73 — 42618 4 
do. 7 per cent. Pref, .. — 7 7 — 4 16 7 
Charing Oross Ordinary i os 5 8 — 618 4 
o. do. do. Pref, ar 37 — 6 0 0 
do. do. Ole y Pre 0 oe ee 4 8 — 6 0 0 
do. 4 Deb. oe oe oe ee 4 80 = 6 0 0 
Chelsea. ee ee ee ee ee 5 4} — 6 17 8 
do. 43 Deb, oe ee oe to 43 88 — 417 10 
City of London oe ee oe ae 9 123 T q 7 0 
do. do. 6 per cent, Pre .. 6 107 — 6 11 4 
do. do. 6 eb, ee oe se 6 100 — 6 0 0 
do. do. 43 Deb. ee eo 43 f 85 = 6 6 0 
County of London ee ee oe 7 107 = 6 16 7 
40. do. 6 per cent. Pref... 6 10$ + } 514 8 
do. do. ist Deb. ee ee 4 90 * 6 0 0 
K ao; 185 dad Deb. ee .. ` s 85 — 1 ; i 
ens ngton dinary ee ee ee T 
London Electric ee eo oe oe 4 1 = 8 8 4d 
do. do. 6 r cent. Pref. ee 6 g 4 —_ 6 6 4 
do. do. 4 eb eo ee 4 80 — 5 0 0 
Metropolitan ee. ee se ee Te 7 0 0 
do. cent. Pref, ee —_ 6 0 0 
do, 4 eb. ee ee ee 90 —= 6 0 0 
do. Deb. oe eo oe 70 -a 5 0 0 
St. James’ and Pall Mall vs . 10 62 — 18 2 
do. do. do. 7 per cent. Pref, 7 63 — 613 0 
do. 0. do. 84 b. oe ee 83 70 — 5 0 0 
South London oe ee Cx) ee 6 23 -m 6 19 0 
South Metropolitan Pref. .. ee 1> 1 — 614 0 
Westminster Ordinary .. .. .. 9 — 6 18 4 
do. >) Pret. oe oe ee 4 4 cams N 5 9 0 
TELEGRAPHS AND TELEPHONES, 
Anglo-Am. Tel, Pref, ee ee ee 6 983 + $ 6 2 0 
do. Def, ee ee ae 12 $2 + 2 6 16 4 
Chile Telephone oe ee eo ee 8 9 -æ 6 8 0 
Ouba Bub, Ord. ee oe ee oe 6 — 6 1 8 
do. Pref. ee ee 0 0 ee 10 15 -= 8 18 4d 
Extenaion we ry 1 1g +4 *6 15 0 
do. 4 Deb. oe — 4 80 +1 5 0 0 
Bastern Tel. Ord... oe eo ee 7 116 — %% 18 0 
0. ei, oe oe ee 85 66 r — 5 6 0 
do. 4 Deb. oe oe oe 4 81 oo 4 10 0 
Globe Tel. and T. Ord. oe oe ee 6 92 = 7 . 0 8 
0. Pref, ee ee oe 6 91 — 6 8 0 
Gt. Northern Tel, ae ee ee 93 88 =. 6 18 4 
Indo-Huropean ee ee 0 0 ee 10 60 — 6 10 0 
i oe oe ee se oe 10 1 — * 5 6 8 
New York Tel. J. ee as ‘a U +2 411 8 
Oriental Telephone Ord. «„ „ 10 138 — 5 8 1 
do. Pre 0 ee ee 6 1 = 5 6 8 
Tel. B t Deb. ee ee oe pe 80 "as: 5 0 0 
United 0 Plate Tel, oe oe oe 8 — 9 6 6 
do. Pref, oe ee 6 4 -m 5 3 q 
West India and fan. 1 1 — 817 9 
Weatern Telegraph ee ee ee q 11 — 8 17 0 
do. e oe ee 4 61 -e 4 16 6 
Bour Rau. 
Central London, Ord. Assented .s 4 70 —1 614 4 
Metropolitan ee ee ee ee 1 283 —1 6 6 5 
E a E! bate oe oe ee Nit ki =e 2 Nil 
0 ectric Ordinary .. — Nil 
0 do. * Aa” ee ee Nil 5 . Nil 
do. do. Income — 6 7¹ —1 9 11 8 
Foasien Trams, &0. 
Anglo-Arg. Trams, First Pref. * 83 — 7 6 8 
do. and Pref. oe ee a & 8 9 a 
do. 4 Deb. ee ee 4 73 ira 5 9 7 
do. Deb, ee ee 4 72 =o 6 5 0 
do. 6 d. ee ee 5 74 = 6 16 2 
Brasil Traotions a a 383 47% +è 174 
Bombay Bleotrio Pref, oe oe oe 6 10} = 5 17 1 
do. 4 Deb. oe ee 87 oe! 6 8 0 
Mexico Trams ee ee es ee N 88 = Nil 
do. S percent. Bonds .. — 40 — Nil 
do. 6 per cent. Bonds .. — 85 — Nil 
Mexican Light Common se ee Nil 26 — Nil 
do. Pref. ee ee ee Nil 80 — Nil 
e U cent, e ee 5 — 6 0 0 
do. 5 Beb, ee ee oe 6 96 = 6 2 6 
Marbraoronme OomPamims. 
Babcock & Wilcox „ lé — 6 8 8 
British Aluminium Ord. ee .. 6 1 — 414 1 
0. Pref. ee ee 6 18 = 6 9 9 
British Insulated Ord. .. oe 15 10 — 112 
. do. Pref. oe ee ee 6 6 a 3 
British Westinghouse Pref. .. oe 13 82/6 — 976 
0. 4 De ee ee oe oe 4 68 * 6 14 4 
do. 6 P. lien oe ee ee 6 101 — 6 19 9 
Callen ers .. 0 een ee e 15 11 — 6 16 4 
O. 5 f.. 0 ee oe ee 6 43 -m 6 11 8 
do. 4 Deb. ee oe oe 92 om 4d 17 a 
Castner-Ke Sr oe -00 ee. 15 8} 2 é 13 6 
Edison & Awan, £8 pd. ee oe oe Nil 11/- — Nil 
do. do. fully paid ee oe Nil 1 — NO 
do, do. 4 Deb. ee ee ee 4 58 — 8 18 0 
do. do. 6 Deb. ee eo 5 60 e 8 6 6 
Electric Construction .. - .. 6 10% — 9 48 
do. do. Pref, ee ee 7 19/- — 7 7 4d 
Gen. Elec, Pref, oe oe ee 0 0 6 — 6 6 4 
Henley ... 00 18 — 1 8 9 8 
do. Pref, oe oe ee ee 4 * 8 0 0 
do. Deb. oe ee 0 ee 92 —_ 419 9 
India-Rubber es ee ee 2 0 5 — & 14 8 
Telegraph Oon. ee oe ee ee 90 81 — q 16 0 


* Allowance made for dividends being paid free of inoome-taz, 


Eastern Telegraph Co., Ltd.—The directors announce 
a dividend at the rate of 34 per cent. per annum, less inoome - tax, 
on the preference stock for the quarter ending September 30th, 
and the second quarterly interim dividend of 1} per cent on the 
ordinary stock, free of income-tax. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING AUGUST, 1915. 


THE August returns of electrical exports business show a reduction 
of £25,000 as compared with the morth of July, and an increase 
of £107,600 on the total for August, 1914, which stood at 
£238,631. 

The decrease in the exports appears to have affected principally 


the wires and cables and sections, the latter of these 
being some £22,000 less than the July total. 


The importa and re-exports also show a slight falling off in 


value as compared with the previous month, the totals of the 


former being £212,414 for July, as against £203,490, and for the 
latter £15,097 for July, as against £10,676. : 

For August, 1914, the imports and re-exports were £87,031 and 
£10,001 res vely. . 

The vian countries and India were our best customers 
during the month, while New South Wales, New Zealand and 

tina were also large purchasers. 

The electrical imports from the U.S.A. show a falling-off of 
13 whilst those from Holland, France and Switzerland have 
inor ; 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


Total, & 18.275 52.768 22,614 13,748 | 6,131|12,065 
7 


3 & 8 2 E e 3 8 E e gq E 2 2 
» 3 ace 922 2, | 22. 2 8 of 31 35 g 352 227 
Destination of exports and oousiey consiening 125 33 zi Fi 714 525 He FE Ẹ $ i fal 3 
0 : he A 2 
a HE 32 3 8 yi A é 892 85 
= BE ja = E i & Ë 
, 4 2 8 2 g 8 8 3 4 2 8 28 
Russia, 5 and Denmark . . | 4,372 | 8,719 | 1,991 67 3, 3480 2,205 7,632) 1,803 98 | 165 17,560 1,886 8 
German eee eee ece eee eee - 000 ees eon cee eee eee ese eco ece 25 eco 
ae Java and Dutch Indies ... | 157 5,539 684. ave 103} 347 51 . 1,107] s 7,988 
um eee eee eee eee eee eee ase oon eee ese eee e.o. eos eco ee eee eae ose 
Fran... é | 1,055 470 1,224) 47 211 21 | 3,783 3,105] 468 ... | 1,426] 4,414 | 16,034 
Portugal 8 a e 45 1,788 711 4.122 490 22 ... . | 928| 8,697 | 6,622 
Spain, Canary Isles and Spanish N. Africa... | 227 269 86 5 263 2372| 38 25 3 66| 3,932 7,337 
Switzerland, Italy and Austria-Hungary ...{| 111 13. de oe | 4,761] 2280 4 sis 11 35| 5,449 
Greece, Roumania, Turkey and Bulgaria. 555 33 12 s és 427 ves 28 13} 219 1.259 
Channel Isles, Gibraltar, Malta and Cyprus... 78 196 311 166 . 181 hs 17 | oe | q | 4,175 | 4,694 
U.S. A., Philippines and Cuba „% „ 352 és 62 G65 | a 485.743] 15 19 | oe’ 35 1,870 | 7,7¢9 
Canada and Newfoundland ... ... aes 71 sé 72 150 .. | 1,126 | 3,34) 18| 1,443 | 24 13,183 | 19,428 
British West Indies and British Guiana 65 30 55 19 ie ss Me ‘ee 10 | 20 150 15 229 
Mexico and Central America ese ese 6 ee 12 18 š ee eee eee eee eee f ese eee 962 998 
Peru and Uruguay... 985 es see eae 47 7) 79| s a6 100 ae . BR 22| 289 518 
Chile eee eee eee eee eee ooe 13 217 4 36 eee eee 148 eee 82 25 eee 68 623 
Brazil ... „ ess o „388 350 73 202 28 444 206 17 2 6415,670 | 17,444 
Argentina eg see „ ove. | 1,138 | 4,872 | 1,232] 1,622 | 457 1,786 3,845 6,081] 438 127 | 2,856) 2,353 26,757 
Colombia, Venezuela, Ecuador and Bolivia... | ... 85 80 372 ..|° 61 155| 4 34 100 19 816 
Tunis and Moracoo s.. .. 174 1,565 488| 221 192) oo. 704| „ 505114 47 146 4.101 
British West Africa ... sas psi ais 50 28 116 73| . Se 37 ee 88 PA 86| 749| 1,227 
- Rhodesia, O. R. O. and „1.008 | 1,387 | 1,852] 1893 | ... | 450 1,059] 154| 1,294 | ... | 305 5 | 9,407 
- Cape of Good Hoppe es | 423 855 552| 6565 257 865 63 1,521 29 66 65 5, 352 
Natal aes se eis 8 woe | 402 | 4,048 | 466) 309 65 5,641 150 433 48 3,075 ... | 14,631 
Zanzibar, Brit. E. Africa, Mauritius & Aden 309 15 158| 306 18 1860 21 OT aes 82 268 | 1,390 
Azores, Madeira and Portuguese Africa... 33 227] ... 33 188 764 x 57 292 | 1,594 
French African Colonies and Madagascar... 19 | 4 100 (7 abe 45 217 ese | one 42 390: 
China and Siam %% eee me a | 442 1 1176) * | 118 468| 88) 245 4 * 945 | 3,913 
Japan and Korea we „„ eee id 8 50 26 1,825 221 464| 1,210 7614 —. | 4,924 
India s.e sss ose ooo . . | 2,988 | 8,744 | 5,170| 2,202 | 128 2,014 | 8,706) 2,614| 5,751 | 86| 597 170 39,170 
Ceylon „% | 186 34 129 21] u 28 29) , 141 1660 581 
Straits Settlements, Fed. Malay States and 
Sarawak... se e „„ „„ 274 537 293 1955 ae 298) 1990 186| ...} 358) 147 | 2,487 
Hong Kong 78 247 62 10 363 185| ... | 143 38 30| eee 1,156 
West Australia „ 225 1,168 349) 791 ... 574 65, 390 36 | ..| 107] 19 8.549 
South Australia sis x ae s 139 300 159 61 208 544 4) 14 woo 5, 7580 o 7,187 
Victoria ss eee „ 1.068 | 3,919 1.730 806 | . 188 2,668] ... | 2,998 | 26 3,687 111 | 17,200 
New South Wales. , 250 | 4,458 | 1,928] 2,279 | 160 1,163 | 4,328} 972 1,787 | 239 2,801 1,729 | 22,094 
Queensland eco ose eee eee eee 20 1,394 209 311 aco 32 910 eee 101 28 1,564 eee 4,569 
Tasmania eee ees eee eee ee ese eee 136 eee eee eso 579 e.o. CEE] ese eee 98 813 
New Zealand and Fiji Islands 4443887809 1,9130 666 337 7,011] 537 653 23 | 8,96] 17 21.814 


73,59 (18,042 19,376 1,000 51,71556,990 346,318 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


Russia, Norway, Sweden and Denmark 230 868 135 276 | 178 oe | 3,698 | 97 | 1,815 | 408 4,174 11,874 
Holland... . , 11s „ 7,14. . 4189 690 .. 11.708 
Belgium E eoe e.. eco soe eee eee 2 00 eee eve eee ese es eco eee eco eee 
France ... eee 0 eve eee eee 190 | 2,390 | 598 | 2,977 1,419 585 371 ee 6,705 3,907 310 19,452 
Switzerland ... oes eee eee eee | 1,588 | 6,276 | 296 39 | 334 251 | 1,640 | . 62 2,808 i 13,293 
Italy eoe eee eee eee eee eee 26 2,158 eco eee eee ooe 945 790 ees 110 1,212 5,241 
Austria-H eee ace eee ee soe eso eee eee ees soe 200 eee eee eee eee eee 
United States. 8.806 2,310 3,066 | 1,805 4, 421 90 39,296 (49,331 6,675 13,289 4.961 (33.550 
Total, 2 10, 840 117,116 1,095 J12,011 16,347 926 16,439 50, 218 15,947 20,522 10,657 195,118 


Additional imports.— Spain, goods, £18 ; electrically driven machinery, £75 ; carbons, £3,088. Canada, goods, £89 ; wires, £1,489 ; 
. magnets, £272; machinery, £1,317 ; carbons, £903 ; telegraph and telephone apparatus, £171. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


Various countries, mainly as above... 


TOTAL EXPORTS: £346,318 


the country of origin. 


3,491 


98 


saloja 


ToTAL RE-Exposts : £10,676 | 


Notz.—The amounts appearing under the several headings are olassifled according to the Oustoms returns, The first and 
third columns contain many amounts relating to goods otherwise unclassified, the latter, doubtlees, consisting of similar 
materials to those appearing in adjacent columus. Imports are credited to the country whence consigned, which is not necessarily 


1,215 


seo | 498 


262 


4,213 | 10,676 


TOTAL ĪMPOBTS : £202,490 
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THE BRITISH ASSOCIATION-III. 


FRIDAY, SEPTEMBER IOTH. 


On the Friday, Prof. Miles Walker read a paper 
to Section G on A Self-adjusting Commutating 
Device (of which an abstract appears on p. 414). 

Mr. Gerald Stoney, F.R.S., expressed the belief 
that the device might lead to important developments 
in improvements of commutation of continuous- 
current machines, which had been one of the bug- 
bears of electrical engineers. His own experience 
had been more particularly with turbo-generators, 
and the difficulties of commutation there had been 
very great indeed. He askedif Mr. Walker had con- 
sidered the application of this device to turbo-genera- 
tors. 


Prof. Walker replied that the matter had been. 
considered, but the device had not been applied to 


the turbo-generator. 

In the course of the discussion on Prot. Wilson’s 
paper on Exposure Tests on some Metals and 
Alloys, Prof. Howe spoke of the importance of the 
experiments. When they had to put wires out in the 


open they very often put them up not knowing 


whether they were going to last or not; it was simplv 


trial and error. He thought it would be a good thing 


if similar experiments to those just referred to could 
be made in different parts of the country; wires being 
placed simultaneously in cities, seaside towns, and 
country districts to see how they withstood exposure 
to the different atmospheres. He thought every 
new alloy put on the market ought to be put with 
the others, so that it could be ascertained as soon as 
possible how it withstood exposure to the atmos- 
phere. | 

Another speaker suggested that the wires exposed 
should be of different diameters; and it was also 
stated in the discussion that the establishment of new 
chemical works in a district would affect the matter, 
and that things like that would have to be watched. 

Prof. Wilson agreed with the views expressed. 

The Mathematical Section discussed“ Thermionic 
Emission ’’—a hot subject on a hot day, said one 
speaker—and Prof. O. W. Richardson, F.R.S., who 
opened, said the conclusions at which he had arrived 
were that the effects attributed to thermionic emis- 
sion were certainly physical in some cases, probably 
physical in most, and possibly chemical in a few. 

In the same Section Prof. Pierre Weiss gave a 
highly technical paper on ‘‘ New Views of Mag- 
netism ’’; and Prof. W. B. Bragg, F.R.S., and Mr. 
W. L. Bragg dealt in interesting fashion with 
“* X-Rays and Crystal Structure.“ 


SATURDAY, SEPTEMBER LITH. 


The most unfortunate part of the concluding ses- 
sion in Section G was the fact that, owing to the 
shortness of time, the authors of the papers were not 
able to do justice to their subjects. It is a common 
fault of congresses that timed programmes are never 
adhered to, and it is difficult to see how a better state 
of affairs can be secured. Speakers naturally follow 
most particularly those subjects that interest them. 
and the preparation of a timed programme is largely 
a task of speculative character—the times being allo- 
cated according to the interest of the papers as 
roughly judged in the minds of those having the 
arrangement in hand. The system invariably works 
out in favour of the earlier speakers, and the last 
on the bill are, indeed, unfortunately circumstanced. 
The Section should have closed its proceedings by 
12.30, but it was after one o’clock before the closure 
was applied —and then one paper. An Investigation 
of the Thermal Conductivity of Thin Air Films be- 
tween Parallel and Metal Plates“ (Mr. A. A. Grif- 
fith), was left out, in the absence of the author. 


Prof. E. G. Coker submitted the report of the 
committee on Stress Distributions in Engineering 
Materials.“ 

The committee has been re-appointed and is to con- 
tinue its work. Prof. Coker said there was no reason 
why it should not become a permanent committee, 
because he did not think they would ever get to the 
end of the subject. Referring to a sample of steel 
which Mr. Mason produced, showing fracture 
parallel to the axis, Prof. Coker remarked that these 
cracks, and other similar evidence, were serious 
matters, which went to show that the material they 
had got was, perhaps, not ideal in regard to its con- 
dition throughout. They would have to be very 
careful in future to try to get the material absolutely 
identical in all respects, so that all the members of the 
committee would have identical material to deal with. 

Prof. Miles Walker, whose paper on ‘‘ Some Ex- 
periments to determine whether there exists Mutual 
Induction between Masses came last, good- 
humouredly remarked that whereas the previous 
paper (on Torsion Stresses in Framed Structures ’’) 
concerned matters represented by thousands and 
millions of pounds, and was of practical and 
immense value to those whose interests were in- 
volved in the expenditure, his own paper was one of 
those that were of no use whatever. Nevertheless, 
it represented one of the inquiries sometimes worth 
making, and somebody had to do the useless work 
sometimes. 

The President said that although Prof. Walker had 
got a negative result he was in much good company, 
and although a negative result was in some ways dis- 
heartening it contributed to science. 

Prof. Schuster said he thought the paper ought to 
have been given to Section A as well as Section G; 


those attending the Mathematical and Physical 


Science Section would have appreciated its import- 
ance. On the question of negative results, he agreed 
with the President. The pity was that there were so 
few people who had the courage to undertake re- 
search where ultimately they risked having negative 
results after a good deal of labour, and he was afraid 
many of those who tried—and he included himself— 
did not afterwards take the trouble to record the fact 
that they had had a negative result. One was really 
doing’ very great service to the scientific world by 
recording negative results. 

Dr. Hele-Shaw, in closing the proceedings of 
Section G, addressed himself particularly to Prof. 
Schuster (the Association President), and informed 
him that, from the engineering point of view, the 
opinion was, that the Association had been justified 
in holding its meeting as usual. The matter contri- 
buted to the practical science of engineering had been 
well worth the while, and had not been one whit in- 
ferior to that gained in previous years, when there 
was, of course, an absence of such difficulties as had 
faced them this time. | 

Sir William Mather, in a paper read before the 
Educational Science Section on Saturday on“ Edu- 


cation and Industry,“ said the relationship of the 


two was as close as that of soul to body. After a 
brief retrospective view of the subject, Sir William 
said we were still far below the standard our indus- 
tries required if we were to conipete successfully with 
those of other countries. No provision had yet been 


made to continue the education begun in the elemen- 


tary schools through the years of adolescence; 
neither had any definite system of continuation 
schools for the manual worker yet been established. 
Dealing with the relations of employer and em- 
ployed, he remarked that a more thorough and 
enlightened system of education would, in the course 
of years, render these relations free from the troubles 
they had had under present conditions. Trade unions 
and employers’ federations existed more for 
organised defence and resistance than for peaceful 
progress, and there was as little cause for capital 


* * 
* 
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and labour to be divided as for a household to be 
divided against itself. The outstanding menace 
which impefilled our very existence as an industrial 
nation was the chronic. separation of capital and 
labour into opposing camps. Until the necessity of 
perfect unity of interest, of motive, and of purpose 
was recognised and established we were building our 
industrial edifice on sand; and it was eminently un- 
scientific to build on sand when rock was at hand. 

Principal Garnett, of the Manchester School of 
Technology, spoke of the place of the technical school 
in this matter. 

Prof. Schuster referred to workers and evening 
classes, and remarked that it was only the most 
vigorous of working men who could take advantage 
of these classes. A large number of men who had 
been in the workshops all day were not, in the even- 
ing, in a physical condition to benefit from attend- 
ance at evening schools. He did not agree that 
there were insufficient trained men in this country. 
and . the tendency was rather to overtrain the 
mind. | 

Mr. James Graham, of Leeds, said that the only 
rational and effective way to train the rising genera- 
tion of skilled workmen after leaving the elementary 
schools was to have half-time in the workshops and 
half-time in the technical schools between the ages 
of 14 and 18 years. : 


GENERAL. 


As regards the meeting in general, the weather 
conditions in Manchester were ideal the whole time. 
There was no rain, an abundance of sunshine, and 
visitors to the city who expected to find what is com- 
monly spoken of as typical Manchester weather 
were very agreeably surprised. While learned scien- 
tists were discussing the smoke question, its effe 
on the atmosphere, and, generally, painting wholly 
in black the city of Manchester, a warm and powerful 
sun was shining outside, and Oxford Street was a 
thoroughfare of white dresses and straw hats. 

There were no excursions this year, and the 


President (Prof. Schuster), in his thanks to the city | 


for its hospitality, mentioned that the hope had been 
expressed that the example set by Manchester in the 
matter of the absence of side shows’’ would be 
followed in other places. 

Visits ro Works. 

But while there were no organised excursions or 
social functions on the grand scale there were innu- 
merable invitations to members to visit works and 
warehouses of all kinds. Members were able to visit 
the electricity stations at Stuart Street and at 
Frederick Road, Salford; the testing and stan- 
dardising department of the Manchester Electricity 
Department at Ardwick; the British Westinghouse 
works at Trafford Park; the works of Messrs. 
W. T. Glover & Co., Ltd., Trafford Park; Electro- 
motors, Ltd., Openshaw; the Lancashire Dynamo & 
Motor Co., Ltd., Trafford Park; Messrs. Mather & 
Platt, Ltd., Newton Heath; and numerous engineer- 
ing works; while of the visits to textile factories re- 
ference may be made to the spinning and weaving 
shown at the Brunswick Mill of the Bannerman Mills 
Co., Ltd., which is now driven by electricity supplied 
by the Manchester Corporation, instead of, as 
formerly, by steam. 

Altogether the proceedings were educative and 
enjoyable, and the 1,400 or 1,500 members who 
attended—the number was well above the early esti- 
mates—will long retain pleasant recollections of the 
Manchester meeting. 

It may be added that Sir Arthur J. Evans has been 
appointed president for next year’s meeting of the 
Association at Newcastle-on-Tyne, and Prof. W. A. 
Bone, Mr. H. N. Dickson, Sir Daniel Morris, and 


Dr. A. Smith Woodward have been appointed mem- 


bers of the Council. The 1917 meeting is to be held 
at Bournemouth. 


Industrial Harmony. 
(Concluded from page 361.) 


Mr. Witt THORNE, M.P. (a representative of the Trade 
Union Congress), said he was prepared to agree to the sub- 
mission of disputes to the Industrial Council, or, better still, 
to a smaller committee or committees ap inted by it. He 
was opposed to compulsory arbitration, and he advocated the 
idea of compelling masters and men to meet and discuss dis- 

utes before proceeding to the strike and lock-out. He would 
ike to see more conciliation boards set up. Much of the 
industrial unrest at present was due at bottom to the sharp 
rise in the price of commodities, in many cases without justifi- 
cation, and if the Government had dealt with the coalfields 
as they had dealt with the railways there would have been 
no trouble in that sphere. Under the Pe system pf pro- 
duction he could not see how they could harmonise the oppos- 
ing forces of employers and employed. They would not have 
the harmony they desired until there was a better distribution 
of wealth. The workers were convinced that they were not 
giting sha! they were entitled to. , 

Sir Huon BELL, the well-known ironmaster, said he thought 
the previous speaker under-estimated the participation of the 
working classes in the gross income of the country. In the 
steel industry, for example, from 70 to 75 per cent. of the 
cost of steel was labour, and an advance of 10 per cent. on 
wages would wipe out the whole of the present profit. Im- 
provements in methods of manufacture would produce more 

rofit on a smaller labour bill, and wages might be increased 
By giving to the workman his share of the increased profit. 
Unfortunately, the introduction of labour-saving devices often 
meant temporary disadvantage to the workers, and on that 
account it was resented, though its ultimate effects were 
beneficial to the workers. He commended ‘‘ compulsory con- 
eiliation as a means of helping both sides in a dispute to 
gee where their true interests lay. He and Mr. Thorne, he 
added, were at one in this, that they both desired ta see 
labour getting its full share of remuneration, provided it gave 
in return full share of effort. 

Mr. ALBERT Evans, of the Papermakers’ Union, spoke of 
the employment of women, and said there was a suspicion on 
the part of labour that when the war ended the employing 


Class would take advantage of the chaos to filch from the 


workers advantages they had fought for for years. They were 
very anxious about the employment of women to do men’s 
work at lower wages. . 1 

Prof. Schusrrk (President of the British Association) re- 
marked that to say that labour and capital were working for 
the same end was merely to evade difficulties. They should 
not minimise the differences that existed. 

At the afternoon session%n the same day, Mr. SNELL read 
a paper by Mr. G. P. HOLDEN on “! Ruskin's Law. Govern- 
inent and Co-operation are in all things the laws of life; 
anarchy and competition the laws of death. 

Prof. HOBRHO USE said he understood industrial harmony to 

mean not merely a system in which people rubbed on with- 
out strikes and lock-outs, but he looked upon it as essentially 
one of co-operation in which each individual member of the 
community, in putting forth his best energies and developing 
his distinguishing capacities, served the common life. To 
apply that involved considerations of value and ends. and if 
they were going to undertake a systematic investigation into 
this question they must understand that they were dealing 
with the sphere not of pure fact alone, but with the sphere 
in which fact and ideal came into contact. In inany respects, 
as stated by previous speakers, the interests of all parties to 
the industrial bargain coincided. It was in the interest of all 
parties, for example, that production should be increased and 
that better processes should be introduced. But he did not 
think they must take too smooth a view as to the sphere of - 
identity of interest in every case between the parties to the 
industrial bargain. He thought Sir Hugh Bell took some- 
what too easy a view. It did not so much matter to whom 
the increment of wealth at any given point went, provided 
that it was saved and that it was devoted to the development 
of industry: and it was conceivable that if it went into the 
pockets of the workpeople or the State, for instance, it might 
as well be devoted to the production as when it went to the 
unployer. ; 
"Mr. Janits Jounxston (Manchester) spoke of the influence 
of the co-operative movement in producing industrial har- 
mony, and gave details of the operations of the Co-operative 
Wholesale Society. 

The Rev. P. H. Wicksteep (Oxford) spoke of the importance 
of getting at the hard ultimate facts. It would be an enor- 
mous help if there could be established anything like approxi- 
mate agreement as to the fundamental facts underlying the 
industrial order. The reason why there were plenty of 
rumours of wars, but no really deadly wars, in the cotton 
industry, was that the cotton operative knew too much to 
have“ a really serious strike. A lot of cotton operatives had 
themselves an interest in some concern, and there were all 
sorts of means of knowing what was going on, and there, 
where they had the facts, they realised the position. But 
they did not fight; they recognised that the utmost they 
wanted was not worth fighting for. We were living in an 
intellectual chaos complicated by moral twists——twists of 
vision, and the one and only salvation was to get at the 
underlying facts by experience, by organisation, and by hard 
thought. 


———— ns 
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Mr. G. E. Toocoop devoted himself to the question of trade 
union discipline. The trade unions, he said, had rules which 
made it clear that they recognised the duties of citizenship, 
the duties towards the employers, and the duties towards each 
other; and yet in practice those rules were not generally 
enforced. If a man absented himself from work without good 
reason, and by his action affected the earning power of other 
subsidiary workers, according to the rules of most trade 
unions he was liable to come under disciplinary treatment; 
but to enforce that rule would mean the creation of a large 
number of blackleg workers, and the trade union organiser 
naturally would hesitate before taking steps which would 
weaken his own power of bargaining. He suggested that 
industrial agreements should receive public sanction and be 
enforced by the whole power of public opinion expressed 
through the law of the land. f 

Prof. UN wIN (Professor of Economic History, Manchester) 
said the real practical point of difference between the cotton 
trade and the engineering trade lay in the fact that in the 
cotton trade the workers had secured a fairly complete control 
of the division of profits with the employers. There would be 
a possibility of increased production in engineering by dif- 
ferent methods of management. If the same degree of co- 
operation and control could be secured in that trade as was 
already secured in the cotton trade, a very large increase 
might be made in both wages and profits on a harmonious 
basis. The cotton industry, however, was on much more 
routine lines than the engineering trades, and improvement 
in production in the engineering trades would depend far 
more upon the improved efficiency of individual workers under 
scientific management. It was possible for people in the 
cotton trade to watch profits and to secure their share, and 
that was not at present the case in the engineering trades. 

Mr. B. ELLNOER (Manchester) expressed agreement with 
Sir Hugh Bell that for hope of settlement of the problem they 
must look to the idea of the benefit of both classes coming 
from the increased production of wealth. 

Mr. W. SMALLEVY (Castleton) spoke of the growth of trade 
unionism, and said that whereas there were now three million 
workers Organised in trade unions, there were not more than 
a million five or six years ago. Where working people were 
unorganised there would low wages be found. 

The PRESIDENT OF THE SECTION then summed up. He pointed 
in a general way to some effects of the present war—notably 
the scarcity of food tending to rising prices, and making living 
more difficult through the lowering of real wages, the 
demands for war bonuses, and so forth—all tending towards 
industrial friction, and remarked that we might bear -the 
inconvenience better if we were sure that it was a temporary 
thing for the war period. But tha war had lasted sufficiently 
long to put a great deal of our industry on a war basis, and 
when we went back to pan then the converse change had 
to be made, and the probability was that the friction would 
b> intensified. Upon the general question under consideration 
he would like to ask them to take a wide general view, because 
he thought it was only in taking broad views—at the same 
time, not neglecting any essential details—that they would be 
enabled to advance this question. What particularly inter- 
ested him, personally, and what he thought was very fruitful 
in the debate that day, was that they had heard speakers 
who quite candidly ranged themselves on one side as employers, 
or on another side as representatives of organised labour, make 
a partial admission that there was a tendency towards a large 
measure of identity of interest between the two. That 
was extremely hopeful. The ultimate real earnings of labour 
were its efficiency earnings; but they found among the rank 
and file of employers and of labour quite a different point of 
view. They had the employer who thought cheap labour was 
best for him: on the other side they had the workman who 
confined his activity in endeavouring, as he said, to get as 
much out of the emplover as he could. The difficulty was 
that in both those cases the question of efficiency earnings had 
been thrown overboard completely. One could not produce a 
panacea to deal with the matter. The best he could do was 
to suggest certain lines of action which he thought would 
conduce towards levelling up the laggards on both sides to 


the standard of the more intelligent and far-seeing. First of 


all, it might do no harm if both of them had a little more 
acquaintance with economic principles. In the second place, 
one could not help being immensely struck with what had 
been said about the avoidance of disputes in the great cotton 
trade, and the reason assigned for that; and he thought, 
taking that as a model, there would be an iminense advantage 
if in other trades there were the same mutual knowledge of 
the conditions of the trade, both on the side of the employer 
and on that of the employed. Such knowledge would enable 
each to know something more about the difficulties of 
the other. He believed if the employer knew something 
-intimately about how his people lived. and if, on the other 
side, the people employed knew something of the fight the 
employer often had to win so as to protect his own living 
and the living of those he employed, it would introduce the 
element that once was common in British industry, but was 
now becoming scarcer and scarcer—namely, a sympathetic 
appreciation of the prospects and the character of the work 
amongst those who co-operated in the work. This brought 
him to his third point, which. at the moment. might seem 
a little bit ideal. One would like to sce both employers and 
employed taking pride in the work done. The spirit of co- 
operation and the pulling together and recognising that every- 


first year of the war. 


body had a share in the work achieved, would conduce to 
sympathy and, to a large extent, to the avoidance of friction. 
After remarking that the principles of co-operation and of 
profit-sharing, valuable, perhaps, in their own special sphere, 
would not alone lead to industrial harmony—they had their 
limite—the President observed that we had only just begun 
to see the benefit of conciliation, and there, again, we came 
to a point where there was a considerable amount of agree- 
ment between employers and employed—an agreement which 
found its echo in the etriking phrase of Mr. Will Thorne, 
“compulsory conciliation.” It was quite easy to see what 
Mr. Will Thorne meant, and he (Prof. Scott) would like to 
draw special attention to the point that the really serious 
danger that he saw was not conflict between what was called 
Labour and Capital, but a much more serious possible one 
of a conflict between different kinds of labour, and he was 
taking labour in the wide sense—every kind of worker that 
produced anything productive or rendered any economical 
service. Any internecine contest of that kind between labour 
might produce very serious effects in our social structure. The 
nation as a whole had sufficient resources to deal with any 
attempt of that kind, and he thought he was right in saying 
that it was almost impossible for any lock-out or any strike 
to succeed if public opinion was definitely against it. Now, 
public opinion really had never had a chance of fully making 
itself felt. Public opinion must have knowledge, and it was 
through well-informed public. opinion that useful influence 
could be brought to bear towards effecting a solution by the 
full discussion of the various points at issue. If that opinion 
was brought to bear as an ultimate court of appeal in a 
labour dispute, and if that court of appeal sided definitely in 
favour of one side, a very little experience would show it 
was not much good that side striking or attempting a lock- 
out, as the case might be. Not one of these things alone 
would do, but those he had outlined and others might con- 
duce very materially towards the prevention, or, at least, the 
modification, of economic friction. 


War Credit and Finance. 

A valuable report on The Effects of War on 
Credit, Currency and Finance was presented and 
discussed on Friday, September roth, at the proceed- 
ings of Section F (Economic Science and Statistics). 
For the purpose of its investigation the ‘‘ Confer- 
ence divided the whole inquiry into four heads, 
namely :—(1) The direct effects of the war on credit; 
(2) Public borrowing as affecting credit; (3) War 
measures and currency; (4) War and the mechanism 
of foreign exchanges. The members of the ‘‘ Con- 
ference ” felt strongly that the time was not ripe for 


the presentation of a final report. The present is 


only an interim report and, necessarily, incomplete, 
but it has the advantage of attempting to present a 
picture of momentous events drawn whilst most of 
them were fresh in the minds of those who had special 
opportunities for observation. It aimed at focusiny 
a body of reasoned opinion upon the causes and 
proximate effects of credit movements during the 
However much present 
judgments may be shown by subsequent events to 
have been in error, in the opinion of the Conference 
it was essential that they should be recorded.“ With 
the report in detail we need not deal here, but it is 
so useful a document, and on a subject which con- 
cerns us all, that we may indicate the nature of its 
contents. | 

The more important emergency measures made 
during the year 1914 are summarised, as are also the 
direct effects of the war upon credit. The next 
section has sub-sections dealing with the following 
matters :—(a) Effect of assistance by the Govern- 
ment to banks and financial houses in August, 1914; 
(b) Was their hoarding owing to the war?; (co) 
Emergency measures to meet the need for currency ; 
(d) The extent to which these measures were effec- 
tive, necessary, or desirable; (e) Effect of increased 
paper currency on prices. The referencé to public 
borrowing for the war as affecting credit is divided 
up thus:—(1) General effects of public borrowing on 
credit; (2) Effect of the regulations as to the issue 
of new capital; (3) Extent to which capital is with- 
drawn from enterprise; (4) Effect of borrowing in 
Great Britain by Allied Governments. War taxation, 
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and the war and the foreign exchanges, are the re- 
maining sections, and an appendix discusses the 
„Third War Loan.“ The report in its concluding 
sentences says that economy should be enforced as 
well as preached, and the lesson should be the 
easier in that Germany has already set an example to 


the whole world. But when all these palliatives and 


remedies have been adopted there is little doubt that 
there will remain a great deal to be done, and our 
weapon for this purpose must be the raising of 
credits abroad. No one doubts that the British 
Government could raise money in the United States 
on favourable terms. 


In the discussion that followed, Dr. Yves Guyot said that 
on the morrow of the war an enormous mass of fixed capital 
would have to be reconstituted, railways, houses, and working 
plant to be reconstructed. The needs would be great, the 
purchasing power small, and the cost would be increased by 
the high rate of interest, the difficulties of procuring working 
plant and instruments, the scarcity of labour, and fiscal sur- 
charges. The only means of repairing losses and increasing 
the economic power of a nation was to intensify production. 

Prof. Scorr (the Chairman) observed that he had come to 
the conclusion that if the country put its back into the 
war and if the cost did not exceed one thousand millions a 
year we could finance the war indefinitely. 

Mr. DruMMOND FRASER urged the need of a simpler form 
of Government investment; and Prof. BoxDp DAWKINS was in 
favour of taxing war profits. Why, he asked, should not all 
profits made above a defined level go to the Government? He 
did not see the slightest difficulty in ne out the principle 
which had already been applied by the vernment to the 
railways. He also favoured the taxation of incomes below 
£160, and declared that on this pro the working man was 
ready to do his bit financially in this great war. 


In the. Economic Section on Saturday, September 


11th, the Ven. Archdeacon Cunningham spoke of 
Economic Problems after the War.’’ An abstract 
of his remarks follows: — 


Economic Problems after the War. 
By W. CUNNINGHAM, F. B. A. 


(Abstract.) 


There can be no accurate forecast of the conditions after 
the war; but as we have borrowed largely and spent the 
money unproductively, there is sure to be a heavy burden to 
fall on some one, though we cannot foresee exactly how it 
will be borne. We can only indicate hopes and fears as to the 
possibilities of the future. : 

During the war there has been an immense outburst of the 
senee of national duty; we may hope that men will continue 
to view the affairs of the country with public spirit, and that 
the laissez faire school which identifies national prosperity with 
the pursuit of private interests is dead. 

There has been a great increase of governmental activity, 
and the experiments made in regard to the nationalisation of 
railwaya and the fixing of prices and profits and wages by the 
State are remarkable. They make an increased sense of the 
nation as a unit, and indicate that cosmopolitanism has 
received a check. It is probable that each nation will be on 
the guard against the risk of being exploited by countries 
which ‘are more advanced industrially. Great Britain was 
enabled by the age of invention to use her industrial superiorit 
eo as to control the resources of other countries; and thoug 
Great Britain has now left her Colonies free to pursue their 
own development, German organisation and her careful appli- 
cation of science to industry have given her the opportunity of 
pursuing the same policy. 

It is of the highest importance that the problems of the 
increased burden caused by the war should be clearly stated ; 
and there may be some misgiving lest the habit of mind 
which has been recently cultivated by English economists is 
the best for dealing with broad issues. Both consumption and 
production are necessary parts of the economic process, but 
the war has shown once more the importance of production— 
the production of munitions and the organisation of employ- 
ment; the new school of economists, which gives an 
exaggerated importance to consumption and leaves production 
in the background, is not well fitted to deal with the ques- 
tions. Many economists before the war took a short-sighted 
view of British interests, and helped to create the impression 
in Germany that Great Britain was so committed to neutrality 
that she would present no objection to the invasion of Bel- 
gium. By exaggerating the importance of consumption the 
same school of economists has given an apparently scientific 
basis to the claims of those who are taking advantage of the 
war to stand out for higher wages. In so far as the struggle 
at the Dardanelles has been due to political rather than mili- 
tary considerations they have laid undue stress on the possi- 
bility of importing corn from the Black Sea, and have raised 
the question as to whether cheapness to the consumer may 
not be obtained at too great a cost in lives. 


Manchester Electricity Sapply Undertaking. 


In Section G, on Thursday morning, Mr. S. L. Pearce, City 
Electrical Engineer, read a paper on the Manchester electrical 
undertaking, with special reference to the projected Barton 
Power Station. The latter was fully described in our issue of 
January 8th, 1915, with illustrations. The paper was followed 
by a discussion, opened by the President of the Section. 

Dr. HEeLEe-SHaw, remarking upon the storage capacity for 
two months’ supply of coal, said that in these days, when it 
was n to think of the possible total stoppage of coal 
supplies, the provision of storage for so far ahead was a g 
thing. He could not see that it would have hurt the Ship 
Canal Co. at all to have made an arrangement with the Cor- 
poration Electricity Department respecting the supply of 
water for condensing, but, as it turned out, to have to use 
the sewage effluent at the electricity station was actually going 
to Prove of distinct advantage to the sewage disposal depart- 
ment. 

Mr. J. G. Newsiccinc (Chief Engineer, Manchester Gas 
Department) said he understood Mr. Pearce to say that he 
made his calculations of cost on coal at 9s. per ton. Did he 
think that price would ever be reached? As users of about 
half a million tons of coal per annum, the Gas Department 
never hoped to get it as cheaply as that. He thought the 
charge would be 50 per cent. higher than that for many years 
to come. i i 

Mr. GERALD Stoney, F.R.S., said he had heard a good deal 
about the Barton power station, and he thought the lay-out 
was most complete; he did not see how it could be improved 
upon. The sizes of turbines Mr. Pearce had selected—15,000 
kW. and 25,000 Kw.—were very suitable; 15,000-kw. turbines 
at 1,500 R.P.M. were very suitable at the present time, and 
about the maximum that was economical for that speed. But 
the sizes of turbines were going up so rapidly that doubtless 
by the time Mr. Pearce require is 25,000-kw. turbines, 
manufacturers would be in a position to give them. Up to 
the present no turbine had been constructed at more than 750 
R. P. M. of this size, although in America they had been made 
of 30,000 Kw. at 1,500 R. P.. With regard to measuring instru 
ments, it was most important in a power station to measure 
everything accurately; by that means alone could economy 
be obtained. Every stage in the process of producing elec- 
tricity should be absolutely measured and curves made, and 
then the matter could be watched and economies effected. 
Touching on the use of sewage effluent, Mr. Stoney asked if. 
there would be any trouble wth the choking of the condenser 
tubes and getting a skin on them which would reduce the 
vacuum. Vacuum was everything in such a station for high 
economy in turbine work, and the turbines Mr. Pearce had 
chosen were going to be made, he believed, for the highest 
vacuum possible—somewhere about 29 in. He would also 
like to know whether there would be trouble about corrosion 
of the tubes due to sewage effluent. Another point was 
whether Mr. Pearce had made any provision for getting easily 
heavy parts of machinery into his engine room. e had 
allowed for removal from his engine room to his workshop, 
but was there any connection between that and the main 
lines of the country so that heavy machinery could be got 
direct into the engine room without serious handling? That 
was an important point in modern electric power stations, 
and one, he was sorry to say, in which many electric power 
stations were deficient. They ought to be able to lift straight 
off p truck to the place where they wanted the machinery 
to 


Mr. Pearce, in reply, said that he did not expect to be able 
to buy coal at 9s. a ton, but that was the figure pre ared in 
connection with the Parliamentary inquiry, and at that time 
there was certainly a reasonable bree of getting coal at 
9s. a ton at Barton. He did not think there was a prospect 
of their being able to buy coal at 9s.per ton unless they were 
prepared to accept coal of very inferior quality, and that he 
doubted. The table he had shown, in which the price of 9s. 
was mentioned, was to indicate the difference between the 
conditions at Barton and at the Stuart Street Station, and 
if they had to pay 50 per cent. more for coal it would apply 
equally to Barton and to Stuart Street. The dearer the coal, 
the more Barton would score over the other one. With regard 
to Mr. Stoney’s observations, he was glad to have the endorse- 
ment of the correctness of proceeding with turbines of such 
output as had been mentioned at such high speeds. No one 
was more competent to pass opinion on that than Mr. Stoney. 
No portion of the Barton scheme had been considered more 
carefully than the question of condensing water, and very 
elaborate arrangements would be made at Davyhulme ( where 
the sewage works were situated) to give the electricity depart- 
ment a purified effluent. ‘“‘We have it on the highest 
authority, added Mr. Pearce, that the effluent as we shall 
receive it will be better than the Ship Canal.“ As regarded 
the condenser, they had bad before them the possibility of 
having trouble with the water, and special designs had been 
introduced into the condenser to eliminate any of the possible 
dangere mentioned by Mr. Stoney, and also to facilitate 
matters. Corrosion they did not fear at all. With regard to 
getting heavy machinery into the engine room, arrangements 
were being made for a railway line to be brought in for that 
purpose. 
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The Manchester Corporation Gas Undertaking. 


In the course of a collection of notes on this subject, read 
in Section G by Mr. J. G. NEWBIGGING, the author stated that 
the gas works, established in 1817 by the Commissioners of 
Police, became the property of the Corporation in 1843, and 
were valued at £3,335,019; the debt outstanding had been 

reduced to about one million sterling, and nearly 31 millions 
of net profits had been applied to corporation purposes, while 
the price of gas was less than 2s. per 1,000 cubic feet. Enor- 
mous new works had been designed, including an electrical 

installation for generating the power required in the manufac- 
turing processes, and for the handling of the huge quantities 
of coal and coke, but owing to the war their construction 
had been deferred. 


After describing the important assistance rendered by the 


as works to the State and to industry in general by the 

evelopment of suitable methods of reclaiming by-products, 
the author stated that it could not be expected that the 
success of the department could be maintained unless it 
were relieved of the burden of contributing large sums 
annually in relief of rates, at the expense of the gas consumers. 
Practically the only direction in which town gas could make 
material progress was in the replacement of smoky solid fuel 
with gaseous fuel, as the advent of the practical application 
of electricity had taken away the monopoly previously enjoyed 
b gas, and it was becoming more and more evident that each 
of these commodities had to a very great extent its own dis- 
tinct sphere of usefulness. During the period 1909-13, the 
increase in the use of electricity for power purposes was no 
less than 155.2 per cent., and the use of gas for cooking 30.18 
per cent., these being the directions in which the respective 
commodities had made the greatest progress. For private 
1 as was practically stationary, showing an increase 
of only 0. per cent., while electricity increased 7.5 per cent. 
During the last decade the use of gas for cooking, heating, and 
industrial use had made good progress m Manchester, but a 
much lower price was necessary to encourage its more general 
adoption. 

In the case of a municipality controlling both gas and 
electricity supplies, Mr. Newbigging held that there was no 
reason why the former department should not eventually 
become the gaseous fuel supplier, and the latter the light 
supplier. ‘The fuel question was of prent importance to the 
nation, and the gas industry had a better opportunity than 
any other of solving it, and with it the smoke problem, besides 
economising our coal resources and encouraging the growth 
of a variety of minor industries. 


— — — 


A Self- Adjasting Commutating Device. 
By PROF. MILES WALKER. 
(Section G.—Abstract.) . 


It is well known that a continuous current generator fitted 
with commutating poles will not commutate very heavy over- 
loads, owing to the magnetic saturation which occurs in the 
iron of the inter-pole. When the excitation becomes very 
great the saturation of the iron interferes with the propor- 
tionality that should exist between the current to be commu- 
tated and the commutating flux. 

The rating of a frame, regarded from the commutating point 
of view, may be very much increased if for all loads the 
excitation of the interpole can be automatically varied so as 
to give for all loads the right commutating field. 

The paper describes a device tried at the Manchester School 
of Technology which automatically produces the right amount 
of commutating flux over very wide ranges of load. So effec- 
tive is the correcting influence, even where the diverter in 
parallel with the commutating-pole winding is deliberately 
put out of adjustment, that, whether it be short-circuited or 
given a resistance equal to five times the proper resistance, 
the flux will be preserved at approximately the correct value. 

Fach brush (say, the positive brush) consists of two parts, one 
part, A, fig. 1, being slightly in advance of the other on the 
commutator, and lightly insulated from it. The winding on 
fhe commutating pole has twice as many turns as one would 
ordinarily have, and the cross-section of the copper conductor 


Fig. 1. 


7 

is only sufficient to carry one-half of the armature current 
continuously. Thus the weight of copper on the commutating 
pole is the same as on machines as at present constructed. 
The part of the brush B may be connected through a diverter 


D, having the same resistance as the winding w, or the 
diverter may be dispensed with altogether. The direction of 
rotation of the machine is such that a point on the commu- 
tator passes first under B, then under A. 

Assuming that the number of turns on the commutatin 
pole is such as to give the right commutating flux when hal 
current is passing through them, then it will be found that 
the current will divide evenly between brushes a and B, 
because the correct excitation of the commutating pole gives 
an even distribution of current over the face of the compound 
brush A B. If, however, the number of turns in w is too great, 
there is a tendency to over-commutation; that is to say, the 
current in B becomes greater and the current in 4 less. This 
has the effect of automatically weakening the commutating 
pole, and the pole remains of just such a strength as to bring 
about the required distribution of current between 4 and B. 

It will be found on machines of ordinary rating, and more 
particularly on machines of very large rating, that the cor- 
recting voltage between A and B necessary to bring about a 
suitable division of current between the two brushes is 
normally very small, being of the order of .5 volt, whereas 
the voltage which can be generated between A and B by a pole 
being too weak or too strong may easily amount to 5 volts or 
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more. Thus a very little disturbance in the equality of loading 
on brushes 4 and B is sufficient to yield the desired '“ correct- 
ing voltage. 

If for any reason the commutating pole tends to become 
too weak, owing, let us say, to the saturation of the iron of 
the pole, the induction of the armature coils carries the current 
forward to. brush 4, and tends to increase automatically the 
excitation of the commutating pole. 

We can imagine an extreme case, though it would be diffi- 
cult to attain in practice, in which the whole of the current 
would be carried forward to brush 4. This would give an exci- 
tation on the commutating pole equal to double the excitation 
that would be obtained with the same load on an ordinary 
machine. We see that right up to this extreme case we would 
obtain good commutation—that is to say, up to the point at 
which the, saturation of the pole required a doubling of the 
ratio between commutating pole ampere-turns and armature 
current. 

The other brush (say the ae brush) may be either a 
simple one or it may be divided into brush a’ aud B'. In this 
case half the commutating poles would be in series with 4 
and the other half in series with a’. A number of experi- 
ments were carried out by Mr. H. G. Bell on a 125-Kw. 
220-volt continuous-current generator in order to determine 
the amount of ‘‘ correcting”? voltage that could be obtained 
between brushes 4 and B. e brush-holder employed is shown 
in fig. 2 and the result of the experiments in fig. 3. The plan 
adopted was to change the resistance of the diverter D. e 
change of the resistance was not accompanied by a corres- 
ponding change in the current flowing through the diverter, 
there being only comparatively small change in the value of 
the current taken by A and B, and this small change affected 
the excitation of the commutating pole to such an extent as 
to generate between A and B a i DE voltage, and this 
voltage forced the current through the higher resistance of 
the diverter. 

In fig. 3 are plotted the values of the correcting ° voltages 
at different loads for the different resistances of the diverter 
marked on the curves. Suppose that a current passing through 
w brings about a commutating pole strength which tends to 
divide the current so as to give Te amperes to B and 1. amperes 
to a. let the resistance of the diverter by Rp and the resist- 
ance of W be Rw. Then, if In Rp =I. Rw, there will be no cor- 
recting’’ voltage. If the value Rp be less than necessary for 
this equation, we will have what is called a negative cor- 
recting voltage, and if it be greater we will have a positive 
correcting voltage. 

It will be seen that if there were no saturation of the com- 
mutating pole the value of Rp, which would require no cor- 
recting ” voltage, would be a constant. As soon as saturation 
occurs this ideal value of Rp is increased, as can be seen from 
the way in which the positive curves in fig. 3 turn over witb 
increase of load. 
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4 number of oscillograms were taken by Mr. Bell showing 
the behaviour of a generator provided with the correcting 
device described in this paper, and without the correcting 
device. It was found that with the correcting device the 
machine would take nine times full-load current without spark- 
whereas with a normal adjustment of the diverter the 
machine sparked badly at a lower, load. OE 

4 300-KW. 500 volt rotary converter, built by the British 


current 
(the largest 
and transformers 
tation was 8 kl 
on a 1,500-K W. rotary converter, 
conditions would 


4. Here the 


An alternative arrangement is shown in fig. 
go as to give 


passes round the coil w, 


turns are sufficiently 
required excitation, then 
ia connection with fig. 


the same, ms G can be added as shown 1n 
fig. 4. It is found in practice that the simple arrangement 
shown in fig. 1 is quite sufficiently effective in practice. 


— ͤ ͤw ä—̃— F —0 


E 


he Control of Fuel Consumption. 


In the Chemistry Section, on Wednesday, September Sch, 
Prof. W. A. Bone, presiding in the absence in Flanders of 
Prof. H. B. Baker, discussed the great national importance of 
a more scientific control of fucl consumption and the utilisa- 
tion of coal generally, with special reference to the situation 
conflict. He said that notwith- 
standing the fact that we were raising annually in the United 
Kingdom some 987 million tons of coal, of which 189 million 
consumed at home, more oF less wastefully, it was 
how little had been done by the scientific commu- 
II press upon the Government and the public the 
importance of establishing some systematic control or investi- 
gation of fuel consumption in all large industrial areas. 
The con tending armies depended upon certain distillation 
products of coal for their supplies of high explosives, and there 
was Little doubt in his mind that Germany's violation of the 
neutrality of Belgium, and her subsequent seizure of that 
country and of a large tract of Northern France, had more 


surprising 


than a purely political or strategic significance. She doubt- 
less wan 80 to seize for herself, and at the same time 
to deprive her enemies of, coalfields lying just 1 her 
own borders which were capable of furnishing abundant su 
plies of coal admirably adapted for yielding the raw materials- 
for the manufacture of high explosives. l 

d the proper utilisation of coal, whether 
or domestic: 
d become one of the most important national 
because of all directions in which national 
economy could be most healthfully and 
cised, this. was perhaps the most obvious 3 
tolerably certain 
supervision of 
with existing appliances, to save many millions of pounds 
of our annual coa i j 8 Sti 
more millions, & saving which would in the long run redeem 
a considerable amount of the War Loan, which bad 
much more easily raised than it would be repaid. 

He feared that not only were chemists for the most part. 
jamentably ignorant of the nature of coal, and of modern 
technology, but they had been for many years past 80 indiffer- 

ions that they had been content to leave 
as a body, were 
i Nearly 


he’ questioned whether in 
laboratories an igati 
ever undertaken. And yet the subject was full of the most: 
fascinating and fundamental theoretical problems, 
most part unsolved, and the nation consumed every week as 
ed for the whole quantity of 
Moreover, 


were by no means inconsiderable, had nearly 
direction of the wider application of gaseous 
how many of our University laboratories was even 
taught, or how many of our schools of chemistry provide 
systematic courses in the chemistry and manipulation of gases, 
without which no professional training of in ustrial chemists, 
t include, ought to be- 


h research work it mig 


public interest would justify the Government in fixing by law 


a reasonable time limit beyond which no ive coke oven 
installations would be allowed to remain ID operation, except 


by express sanction of the State, and then only on 6 
circumstances being proved. There Was also much need of a 
better and more systematic in the public 
ted that the 
the establishment 


sation there might be undertaken 4 much-needed sy stematic 
well as experimen 


bted to the Yorkshire Post for the foregoing 


22 SS — 
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A Note on Earth Resistance.” 
By Pror. E. W. Marcuant, D.Sc. 


(Section G.— Abstract.) 


In connection with the wireless station at Liverpool, some 
experiments have been made recently on the resistance to 
earth of three different types of earth plate. The earth most 
used was the water-pipe system of the building; in addition 
to this, an earth was formed by 14 2-in. cast-iron pipes, 
pointed and into the ground, which, in 
Liverpool, is a good yellow sandstone; @ third earth * was 
formed by a copper plate 1 ft. 6 in. wide and 4 ft. 6 in. long, 

f 6 ft. below 
laid at a 


was made by buryin 

without a surroun ing volume of coke 

The specific resistance of when excavated 
from the soil firmly pressed into 4 wooden box with 
copper plates at opposite faces, was 375 ohms per foot cube, 
the percentage moisture in the sand being 10 per cent. By 
measuring between these earths in succession t 
of each of the three can be estimated. The following results. 
were obtained: 


Earth resistance of copper plate and strip 6.1 ohms. 
Eurth resistance of iron pipes ae bss 42 1 
Earth resistance of water pipes se at >. > 


After a very dry spell of weather the earth resistance was 
found to be about 6 per cent. greater than it was after the 
usual rainy conditions had prevailed for some weeks. 
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LEGAL. 


CONTRACT DIFFICULTY WITH INTERNED PATENTEE. 
In the Patents Court on Thursday last week, Messrs. J. Warner and 


Sons, Ltd., of the Spitalfields Bell Foundry, applied for power to 
manufacture an appliance for ringing church bells by electricity, 


under patents 27,457 of 1907 and 19,199 of 1910, in the name of 


Carl Herrde, of 33, Great Queen Street, Holborn, who is interned 
in a concentration camp. i 
For the appliocante Mr. Ernest de Pasr, chartered accountant, 
and Mr. A. Helbing watched the proceedings for the 
patentee. 


Under the patent, the hammer is suspended within the bell, 
requiring no counterweight or spring to balance it, and the entire 
weight is available to ensure a powerful stroke. Prior to this 
patent the diffloulty with electrically-actuated bells had been that, 
when the hammer struck, contact for the next cycle was made too 
soon, so that the armature exerted a retarding action on the 
hammer, which weakened the stroke and diminished the power of 
lifting the tongue. The patent inte between the hammer 
end the armature means to prevent the circuit being olosed pre- 
maturely, and contact for the next stroke is made at such a time 
that the effect of the electromagnet is not to diminish the impact 
of the hammer. A spindle carries one slow wheel and one fast 
heel, the former actuating a contact device, and the whole 
operated by the swing of the hammer. The switch arrangement 
consists of a fulorumed bar operating a swinging contact piece, and 
actuated by a rod, receiving motion from the armature, A key- 
board may be fitted, with which tunes can be played electrically on 
eny number of bells; the keyboard, by reason of its electrical 
operation, may be placed in any part of a church or building away 
from the belfry. The regulator patent is a dial, with attachmente, by 
_ which, on placing a pointer at any number, the number of blows, 
from 3 to 80 per minute, may be struck upon a bel., 

Applicants’ licence was handed to the Controller of Patents, 
Mr. Temple Franks, N DE Pass, who stated that while hold- 
ing exolusive licence from the patentee they were not certain that 
their contract gave them power to manufacture. Under a certain 
clause Mr. Herrde had hitherto supplied all the electric fittings. 
Farther, they were troubled as to whether any question could be 
raised of trading with the enemy. The applicants asked the 
Patents Court and the Board of Trade for power themselves to 
manufacture. They were prevented from fulfilling orders they 
had in hand. 

The CONTROLLER said it looked as though the patentee granted 
the company power to sell, use and exercise the patent rights of 
the invention, and there was a further clause which referred to 
“ manufacturing, selling and disposing of bells.” This seemed to 
indicate that the right to manufacture was given in terme, but a 
later clause bound Messrs. Warner & Sons to place with the 
patentee orders for electric fittings to the amount of a certain 
eum per annum. That was wholly inconsistent with the right 
which seemed already to have been given to manufacture, The 
licensees were to be entitled to the sole right to manafacture in 
the event of the death, retirement, or bankruptcy of the patentee, 
or in default of his keeping the patents and inventions in full 
force and effect. 

Mr. pe Pass observed that the licensees had paid patent 
renewal fees in the patentee's default, and they said that he had 
broken his agreement. 

The CONTROLLER said he must take the view that under the 
contract the applicants had power to manufacture. 

Mn. DE Pass said another question was raised. They could do 
nothing without the tools, drawings and patents for electric 
fittings, which were at Herrde's office, and these the landlord had 
seized for rent. He also said he had made advances to the 
patentee in respect of working. 

Mn. RoBERT WAENER, managing director of the applicant firm, 
stated that they had sold a considerable number of the apparatus, 
and desired now to manufacture for themselves. | 

The CONTROLLER, delivering judgment, said: As far as the 
agreement is concerned, I think you may commence to manufacture 
to-morrow, but you cannot manafacture without tools, The land- 
lord may havea lien on them, and you must take legal opinion 
on your position there. It is possible after what you have said, 
ang what you have paid, that you may have a prior lien. No 
question of trading with the enemy arises. As to agreements 
with alien enemies, generally speaking, the operations are 
suspended during the war. You cannot receive anything from 
him or pay him money. There is no need to ask the Board of 
Trade to annul the existing licence and to give you a new one in 
d ferent terms. 


METROPOLITAN MUNITIONS CASE. 


On Monday, at Caxton Hall, at a local Court of the Metropolitan 
Monitions Tribunal, complaints were brought by a telephone 
manufacturing company, which is engaged upon war work, against 
eight of its employés, alleging that on a certain night they took 
their meals at the wrong hours and absented themselves from 
important work without leave. The matter is reported in Tues- 
day's Zimes. 

Mr. BURNEY, the managing director of the company, said that 
new hours and regulations were put in force as the result of a 
more complete night-shift. A deputation waited on the firm to 
protest against the new hours. The men on Friday, September 
10tb, ignored the rules, got their money, and did not come back. 
They were still out. 


Mr. SwALEs, a representative from the men's Union, said they 
were not objecting to long houra, hut to the alteration of hours 
for meals, The proper method in the case of a dispute was for 
the Board of Trade to be acquainted with the facts, or, in a con- 
trolled establishment, the men should have due notice of any 
change and an opportunity of discussing the matter. 

MR. BURNEY said that the matter had been taken to the Board 
of Trade, but the men had held a pistol at the employers’ heads. 

The PRESIDENT said the Court was satisfied that the rules became 
known to the men early in the controversy. It was a pity they 
took that high-handed action. It was a serious offence, and seven 
of the men would be fined £1 each. The eighth man, who had 
since returned to work, would be reprimanded. 


ee 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 


Compie martes ly for this journal by Messrs. W. P. Tuompson & Co. 
lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


12,730. Bipolar electrode electrolyzers. G. G. HEPBURN. September 6th. 

12,747. Protective devices for electric systems.” Berri THOMSON- 
Houston Co., Lrp. September 6th. (General Electric Co., United States.) 

12,748. Dynamo-electric machines.” H. Curry. September 6th. 

12,772. Electrical switches.“ A. C. Wrxng. September 7th. (Complete.) 

12.781. Electric lighting of vehicles.“ P. F. Sumu & V. S. Romssox. 
September 7th. 

12,792. Electric lamps.” BRITISH THomsdén-Houston Co., Lro. September 
7th. (General Electric Co., United States.) 


12,798. “ Multiple-Alament electric lamps.“ L. SONOrrIi & E. Simoxorts. 
September 7th. (Complete.) : 


12,810. “ Controllers for electric motors.“ H. E. Deyv. September ‘th. 


(Convention date, September 29th, 1914, United States.) (Complete.) 


12,834. “ Method of generating high-frequency electric currents.” T. F. 
Watt. September 8th. 


12,848. Trolley heads.“ G. R. TayLor. September Sth. 

12,868. Electric motor control systems.“ Brimnsn THomson-Hovston Co., 
Lro. September 8th (General Electric Co., United States.) 

12,869. Microphonic detectors.“ Western Execrric Co., Lto., & G. H. 
Nasu. September 8th. 

12.876. Method of and means for the electrolytic production of gaseous 
fuel for internal-combustion engines and other pu hanes Cowtinc. 
September 8th. (N L. Cowling, British Expeditionary Force.) 

12,882. Production of continuous electrical oscillations.” MARCONI'S Win- 
LESS TELEGRAPH Co., Lro., & G. M. \Wricnt. September 8th. 

12,888. Electro- mechanical locks for the gates or doors of electric lifts and 
the like.“ M. D. Scort.” September 8th. 

12,924. Electric heating apparatus. G. Pate & A. R. Wooo. September 
9th. (Complete.) 

12,936. Apparatus for use in connection with secondary storage datteries. 
O. Oron au. September 9th. 

12,951. Electro-magnetically- controlled valves for use in connection with 
the electro-pneumatic actions of organs and like musical instruments. II. 
WILLIS, JUN. September 9th. (Complete.) 

12,974. Electrical heat-diffusing apparatus for medical and other purposes.” 
I. Gaunt. September 10th. 

12,984. Electrical cooking apparatus and switchgear therefor." 
Grocan & E. W. B. Burper. September 10th. (Complete.) 

12,994. Electric lamps.” G. M. J. Mackay. September 10th. (Conven- 
tion date, September 12th, 1914, United States.) (Complete.) 

12,995. “ Electric lamps.” J. A. Oxance. September 10th. 
date, September 12th, 1914, United States.) (Complete.) 


13.033. Means for transmitting signals electrically.” G. B. Retve, Sep- 
tember IIth. 


F. S. 


(Convention 


¢ 
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ý 
PUBLISHED SPECIFICATIONS. 


1914. 


7,821. Exclosro ELECTRIC MOTORS For Drivinc MACHINES UNDER WATER 
Signal Ges. March 27th. (March 29th, 1913.) 


12,673. ELECTRIC Jacguarps, CARD-PUNCHING MACHINES, OR THE LIKE. Oester- 


reichische Siemens Schuckertwerke & Regal Patente Ges. May 23nd. (May 


30th, 1913.) 
17,246. TRANSMISSION OF ELECTRICAL IMPULSES OVER TELEPHONR AND TELE- 
craen Circuits or Hian ELecTrostatic Capacity. G. Musso. July ist. 


17,328. MEANS FOR CONTROLLING THE Heatinc Errect or Exvectrric Hr arm. 
APPARATUS, A. F. Berry. July Elst. 


17,329. ELECTI CAL Heatinc Apparatus. A. F. Berry. July ist. 

18.971. Exectric DISTRIBUTION Systems. British Thomson-Houston Co., Ltd. 
(General Electric Co., U. S.A.). August 22nd. : 

19,121. ELECTRICAL CONTINUITY OF ELECTRICAL CONDUITS AND OTHER TUDES. 
R. W. Perry. August 27th. 

19,238. ELECTRO-MAGNETIC Track Brakes. D. Storjohann. August 29h. 

19,290. Exrcrric Switches. T. G. Nyborg. September Ist. 

19,316. INSULATORS FOR AERIAL STRAINERS OR THE LIKE, AND THE MANUFACTURE 
THYRKEOF, T. Sloper September Ist. 

19,483. Exectric Tenrcearny, W. Judd, Davies & Eastern Telegraph Co., 
Ltd. September oth. 

19,942. ELECTRIC HEATING FOR METAL WORKING. British Thomson-Houston 
Co., Ltd. (General Electric Co., U. S. A.). September 18th. 

21,157. Points, SWITCHES AND THE LIKE, OF TRACKS FOR ELRCTRICALLY-ORIVEN 
Vences. R. Cumming. October 19th. 

21,825. COOLING OF DYNAMO-ELECTRIC MACHINES. British Thomson-Houston 
Co., Ltd. (General Electric Co., U. S. A.). October 31st. 

22,744. GRINDERS FOR COMNUTATORS OR DISTRIBUTORS OF FORD OR OTHER 
Motor-cak Exoinrs. W. L. Ross. November 19th. ; 

23,182. ELECTRIC ACCUMULATORS. G. Fuller, L. Fuller & G. J. A. fuller. 
November 27th. . . 

23,628. MAGNETOS AND OTHER ELFCTRIC GENFRAPORS. A. Keller-Dorian. 
December Sth. (December 6th, 1913. Addition to 8,931 /14.) 

24,428, Spakkins PIC Tester. G. W. King. December Llst. 


1918. 

58. MbANS FOR THE ELECTRICAL TRANSMISSION AND Distant? CoNTKOL OF 
MOVEMENTS, SPECIALLY APPLICABLE TO S\STEMS FOR SIGNALLING ORDERS AND Thi 
LIRE. F. A. Graham & W. J. Rickets. January Ist. (Addition to 6.214/14. 

450 PROCESS OF AND MiaNs FOR MANUFACTURING Carsons ror Arc Lawrs 
Compagnie des Charbons Fabius Henrion. January lth. (Qanuary 13th, 1918. 
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LABOUR AFTER THE WAR. 


WHILE the nation is still engaged in discussing what 
are the best measures to adopt in order to draw men 
away from their ordinary callings to do their bit 
for the Allied cause, either with the fighting forces 
or in the factory ranks, it may seem to be premature 
to enter at all deeply into the probable position of 
Labour after peace is proclaimed and the clearing-up 
stage of this colossal holocaust has been reached. 
Yet the problem is one of such vast importance and 
of such enormous proportions that it is unwise for its 
consideration to be long deferred. True it is that we 
have never had to face such a situation before, and, 
having little experience to guide us, shall have to 
shape and reshape our policies with the change of 
events, but the movements that are taking place in 
our midst must be closely watched by the most 
capable minds that can be brought to bear upon the 
subject. Already we have organisations dealing with 
the situation, and doubtless our Allies and our 
enemies are also occupied with it; only a week or two 
ago we recorded that Germans who were permanently 
disabled were being taught elementary mechanics. 
All the leading nations of Europe, and especially the 
manufacturing ones, will have to deal with the same 
problem, though in different countries it will take on 
different aspects. Though our own calls to the fight- 
ing line have been numerically less than those of our 
great Allies, we shall have a large and delicate series 
of operations to go through before we can return to 
anything approximating to the industrial state of 
things that prevailed in July, 1914. Our own 
quite sufficient to absorb our 
thought; each nation will have its own par- 
ticular difficulties. So far as we are concerned, 
not only has the industry of our Empire 
been disorganised in order to remedy defects in 
national organisation, workers having changed from 
one trade to another and from one locality to another, 
but the whole citadel of labour principles has been 
stormed as the result of the attack of Prussianism 
upon our supposedly sacrosanct individual Liberty. 
Already disabled soldiers have returned by the 
hundred thousand; large numbers of them will 
be permanently unfit for the colliery, the factory, 
and the works; their experience will, we fear, 
be multiplied perhaps many times as our brave 
fellows continue to make their gallant stand; 
large numbers will probably choose a freer 
life in the Colonies instead of returning to ac- 
customed industries; hundreds of thousands of others 
will have made the great sacrifice on our behalf and 
be free from all the trammels of civilised industry. 
In these ways the ranks of the industrial workers 
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will be thinned in comparison with pre-war times. 
But while the position in Europe continues as it is 
at present, we cannot sée far ahead in regard to these 
matters. We must go on enlisting and training more 
men and yet more men, and we must further dis- 
arrange ordinary industry in order to increase the 
output of munitions, leaving it to those who are 
unable to help in either capacity to bring any special 
experience or knowledge that they may possess to 


bear upon the probable or possible effects of present . 


happenings on the course of employment affairs in 
the years that are to follow. Therefore, it was a 
wise decision on the part of the British Association 
to appoint a conference to investigate the „Outlets 
for Labour after the War.“ This conference pre- 
sented an interim report to the Economic Section at 
the Manchester meeting. The terms of reference 


were as follows :— 


1. To investigate into the replacement of men by women in 
industries during the war. 

2. The permanent effects of this after the war. 

3. The character of re-employment with respect to changes 
of tastes and physique amongst those who have served with 
the Forces and are disbanded. 

4. Suggest means by which consequent unemployment may 
be counteracted or minimised. 

5. Pcssibility of employing disbanded men on the land. 


It was decided that the best method of dealing with 
the first two terms of this reference would be to 
investigate those industries in which the extra em- 
ployment of women since the war had been most 
marked, as well as those industries in which there 
were possibilities of an extension of women’s work, 
with special reference to trades localised in the 
London, Manchester, Leeds, and Birmingham dis- 
tricts. 

The last three terms of the reference were left to 
be dealt with by papers and discussions. The report 
was, therefore, confined to the replacement of men 
by women in industries as a result of the war, and 
the possible permanent effects of this displacement. 

We publish a summary of some of the contents of 
the report elsewhere, and commend the whole sub- 
ject, of which the employment of women is but a 
part, to the very careful attention of all our readers. 


eÁ i o — — 


Ir was recently stated in this journal, 


5 on the basis of German calculations, that 
Electricity the Teutons claimed to be in possession 
Works. of an adequate supply of copper for a 


number of years in the form of copper 
and copper alloys, which have been consumed in the country 
for industrial and other purposes, including electric lighting 
and power stations and tramway equipment, during the 
course of many years past. It may now be assumed as a 
definite fact that numerous manufactures of copper and its 
alloys have already been appropriated for the use of the 
munition works, and that with the exception of copper 
equipment in industrial works acting as auxiliaries of war 
and the electricity works and tramways, very little of this 
metal remains available for the use of the army authorities : 
but the time seems to be approaching when recourse will 
necessarily have to be had, even to the works which have 
hitherto been exempt from official levies on materials. If 
this were not the case we should not find, as was reported 


from Zurich on September 21st, an important quotation 
from the well-known Zlextroleclinische Zeitschrift, of Berlin. 
This journal, it-is stated, has raised a protest against the 
prospective eventuality of the authorities laying hands on 
the electricity works owing to the scarcity of copper. It is 
suggested that the Government should, in the first place, 
take possession of the roofs of the churches and castles and 
melt all the bells containing a good alloy of copper, and 
that other metals should be substituted for the copper tubes 
of locomotive boilers. It is calculated by the journal in 
question, that by making the latter alteration 150,000 tons 
of copper would be realised. The statement made by 
the Berlin journal is a welcome announcement to this 
country, as it indicates the difficulties with which 
the Germans are now becoming confronted in 
connection with the continuation of the war. But 
we no longer hear anything of the reported discovery of a 
substitute for copper, as was announced several months ago 
at a meeting of a well-known iron and steel association in 
Germany. The Teutons, it was claimed, did not require 
any copper, as they had found a substitute; but now the 
Berlin electrical journal discloses the fact that copper is 
becoming scarce, and is in urgent request. 


iai A DISTINCT and rather sharp upward 

movement has been seen within the past 
week or so in the lead market, which has drifted into a 
rather dull position with less business doing both for home 
and export. The buying movement, which was responsible 
for the improved appearance, seems to have been based 
upon a heavy demand for September shipments to Russia. 
Dealers here had held a good deal of metal for dispatch to 


_ Archangel by vessels leaving British ports during the 


current month, and it became necessary to provide material 
in connection with the contracts entered into; some 
repurchases were necessary also, because metal which had 
been expected to arrive in time had been delayed. A 
result of the inquiries thus coming upon the market already 
poorly supplied with near metal, was to encourage holders 
to assume a much more resolute attitude, and with prices 
advancing, speculators who had gone short of the metal 
were also induced to come forward. For a day or two, 
the advancing prices in early sbipment lead had hardly 
any effect upon the tendency of forward positions, but even 
these have now commenced to feel the effects of the more 
encouraging sentiment, although they still stand at a very 
substantial discount compared with prompt contracts. The 
upward turn in the market has come as a complete surprise, 
for in its early stages it synchronised with a much- more 
accommodating attitude on the part of American holders, 
who, it is believed, were feeling the weight of the quantities 
held across the Atlantic, and were desirous of making sales 
for export. They booked up a number of orders for South 
America and some other markets, and they also sold about 
1,000 tons or a little more for shipment to the United 
Kingdom, but since the market began to take an upward 
turn, they have once more withdrawn, although no doubt 
they are waiting for what they would be disposed to regard 
as a favourable opportunity of supplying the demands. 
Additional business could have been done for shipment from 
America had sellera only been able to secure the necessary 
amount of freight room, but in this effort they appear to 
have been unsuccessful. The position generally is one of 
complexity. Production seems to be pretty ample, in spite 
of the difficulties in Mexico, but there are recurring periods 
of vigorous buying, mainly on Russian accsunt, which for 
the time being are upset by calculations based upon what is 
believed to be the actual condition of the market. 
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WE are quite prepared to make due 
allowance for His Majesty's Stationery 
and Printing Department, and the 
printing firms working in co-operation with it, in these 
days, and we are in agreement with the Committee 
which has advocated the introduction of more economical, 
and, may we say, more efficient preparation and circulation 
of the thousands of documents that the said department 
has to produce. But the receipt in this month of 
September, 1915, of a number of Consular reports for the 
year 1913 tempts us to be more or less critical in our 
attitude and to ask of what practical value it is to learn 
that the supplies of ice from Norway to the United 
Kingdom fell off very materially because of our cold and 
wet summer in those dim and distant days before the war, 
or to receive the interesting information that such and such 
an elec rical undertaking “ will be completed during 1914,” 
or to be told that the supplies of eggs exported from 
Denmark in 1913 amounted to nearly 4,000,000 
score more than in 1912? It looks almost as 
though the Government, which with one hand gave 
excellent assistance with its material for the capturing of 
enemy trade, had had to withhold with the other its usual 
Consular reports, thereby lending some weight to the 
criticism of traders that after all Consular reports do not 
matter. We are treated to more up-to-date information 
respecting the trade of Swatow, in China, for therein we 
read of what happened in 1914, but when we find that in 
the interior robbery, piracy, clan fighting and secret society 
activity produce a feeling of insecurity among the trading 
classes, we are not enamoured of the trading opportunity, 
and may be allowed to wonder why Swatow is selected for 
such expeditious publication, while countries nearer home 
must wait before their tale is told. From Ichang, in 
China, too, we are favoured with the 1914 report, but the 
Consul himself vouchsafes the information that with one 
single exception there is nothing of interest to report as 
regards the trade.” What a lot of things there are that, 
when we really examine into them, do not matter 
But it were neither kind nor generous to be querulous when 
the Board of Trade has shown a more real interest in trade 
affairs, and it were unfair to allot to it blame which is really 
not its due; the congestion in the Stationery Department, 
and other difficulties consequent upon the war, doubtless 
being the actual causes. Perhaps, however, we may be 
allowed to say that this is one of the things that will 
want serious looking into after the war.“ If we are 
to have official and complete, and often very useful and 
interesting, reports prepared by (toverament representatives 
for consumption by those engaged in live trading opera- 
tions at home, then it is up to“ those responsible to see 
that those statements are not hung up so long as to be 
of, comparatively speaking, little value by the time they 
appear in print. It looks as though there will require to 
be a good deal of “ speeding up in these matters when we 
have finished off our shell and bayonet operations and 
resumed the battle with the methods of trade competition. 
Kither Board of Trade and Foreign Office reorganisation, 
long understood to be in hand, or else a Minister of Com- 
merce, seems inevitable unless we are to remain inefficiently 
served in the matter in question. 


Ought we to 
Grumbie ? 


THE dominant note of the Municipal 
The Tramway Tramways Conference—held last week in 
3 London —was undoubtedly the labour 
difficulty, brought about by the present 
war. Last year, it may be remembered, the annual 
Conference, which usually takes place in September, was 
abandoned in consequence of the outbreak of hostilities, and 
it is possible that a similar course would have been followed 
this year, had it not been felt that there were some tram way 
questions arising out of the war which might be discussed 
with considerable advantage. 
We have now had a year’s experience of tramway opera- 
tion under war conditions, and, generally speaking, the 


position throughout the country is. much more satisfactory 


than might have been anticipated. Traffic returns are, in 


many instances, higher than ever previously, due, no doubt, 
to the increased spending power of a very large section of 
the working classes as a result of well-known causes; 
difficulties have also arisen, and, no doubt, will continue to 
arise, but, so far, they have not proved insurmountable. 
Principal amongst these are increased cost and difficulty of 
obtaining labour, increased cost of materials, and increased 
taxation, and it is to be feared that these will, in too many 
cases, entirely swallow usual profit margins. | 

The discussion arising from Mr. Dalrymple’s remarks on 
the tramway labour problem showed that the enforced ex- 
periment of employing female labour on our tramways has 
proved very successful so far; but it is somewhat early to 
make a definite pronouncement on the subject, as the women 
have yet to show their physical fitness to meet the exposure 
of the winter and the continuous muscular strain of ascend- 
ing and descending to and from the top deck, which falls 


to the lot of the men, but has so far been largely avoided 


in the case of the women by allowing fares to be taken on 
the platforms. = 
Probably few will doubt the mental capability or nimble- 
ness of the average woman of, say, 30, but her. ability to 
withstand physical strain and exposure, year in and year 
out, may well be questioned. So far the women have re- 
ceived the same wages as the male conductors (27s. a week 
at Glasgow), this being a stipulation on the part of the men, 
who naturally wished to discourage cheaper labour. 
But if the experiment succeeds during the coming winter 
—which is not certain—and if, as at Glasgow, a woman is 


found capable of looking after a car on the road after only 


eight days’ training, it will be impossible to avoid the re- 
flection that this branch of the tramway service has been 
even more excessively overpaid in the past than has been 
generally assumed. Moreover, such inflated rates of pay 
for the women are unfair to other employers and to the 
ratepayers generally, since the supply of female labour is 
greatly in excess of the demand; in Glasgow 800 women 
have been engaged and 12,000 applications were received, 
and a similar state of affairs exists in other cities. 

It is understood, of course, that the “tramway woman i 
is a temporary innovation, since the men’s jobs are being 
kept open for them, and so far the woman driver has not 
made her appearance, although the front platform appears 
to be sadly in need of recruits, and a woman, if physically 
fitted, could doubtless be trained for this work as for motor- 
car driving, - 

But another matter, which it seems to us is equally as im- 
portant as this question of female labour and largely bound up 
with it, is the fature rate of pay for tramway work. Many 
people are firmly convinced that the higher rates of pay 
introduced since the war will become permanent ; some hint 
that the Budget will result in a further application for an 
increase in wages owing to the increased cost of living. 


„We have no doubt as to the normal attitude of the labour 


organisations in the matter, but we believe that economic 
considerations will override all others; the privileged 
treatment of any particular section of the population with 
regard to the financial burdens of the war is surely a thing 
of the past, and it needs a considerable share of optimism 
to believe that labour will be as scarce and employment as 
brisk after the war as they are under the present exceptional 
circumstances, a creed which those who bélieve in the con- 
tinuance of high wages must subscribe to. 

We have not here referred specifically to the dis- 
cussion initiated by Mr. Baker, on tramway finance, and 
it is only necessary to say that we entirely agree 
with the common-sense action of both Birmingham and 
Leicester in increasing their tramway fares sufficiently to 
meet the estimated financial requirements of the next year 
or two; we take it that those tramway managers who 
express disapproval of such a course are satisfied that the 
profit margin in their particular undertakings is ample 
enough to meet the strain of the very uncertain period 
ahead. The only alternative seems to be a call on the rates, 
which can only be defended in the last resort. 
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AT the annual Conference of the above Association, which 
took place on Thuraday and Friday, last week, at the Sur- 
veyors’ Institution, Great George Street, S. W., the Presi- 
dential Address, to which we referred briefly last week, was 
delivered by Alderman H. Linsley, Ohairman of the Salford 
Corporation Tramways Committee, who has filled the 
presidential office for two years iu succession. 
_ Owing to the exceptional circumstances of last autumn, 

the annual Conference was not held, and this year, instead of 
holding the meeting at Salford, as would have been the 
case in the ordinary way, it was decided to meet in London, 
and restrict the business to discussion of certain tramway 
questions arising from the war, and to the ordinary business 
meeting necessary under the Articles of Association. 

Of the subjects for discussion, the first, Tramway 

Labour Problems as Affected by the War,” was introduced 
by Mr. Jas. Dalrymple, of Glasgow. 


Mn. DALRYMPLE pointed out that there would, no doubt, be very 


varying conditions in the different tramway undertakings, and 
that no general experience could be given. 

So far as the general staff of tradesmen and labourers was con- 
cerned, the war had not in a general way affected the Glasgow 
tramways, In the car-sheds 129 out of about 512 men had enlisted, 
and there were 119 fewer men employed now than 14 months ago. 
Much Government work was being done, and new work was quite 
stopped ; it was impoesible to get more tradesmen. 

The men had either received increased wages or a war bonus of 
2a, per week. Of those engaged in building work, 119 had gone; 
in the matter of car cleaning, the staff of 635 in August last year 
was reduced to 472. 

The uniformed traffic staff of 3,249 at the same date was 
reduced to 3,123, and this total included 818 women as conductors. 
The efforts to engage men unfit for military service had been 
unsuccessful, and for some time past the staff had had to work 
seven days a week, and the car services were curtailed. Since 
March they had gut very few men, and therefore relied chiefly on 
women, but the difficulty was the shortage of motormen. 

The working week for the whole staff was 51 hours, and both 
men and women conductors were paid 27r. per week, but the men 
received a bonus in addition, About 12,000 women had applied for 
situations; those selected were from 25 to 35 years of age, about 
800 being married women and 55 widows. They had found 
female conductors very satisfactory, as they were quick. and the 
passengers were pleased; the latter were encouraged to pay their 
fares on the platform before going up to the top deck, in order to 
lessen the work of the women, who had been helped by the men 
as far as possible, The women had the same conditions of service 
as the men, but were not asked to work seven days a week ; they 
were employed on all routes, even the roughest ones, 

He closed by reminding them that he said nothing of the effect 
of this work on the health of the women, or of the future ; but the 
women were now doing the same work as the men, and last week 
they carried more passengers and drew more revenue than ever 
previously. 

MR. C. W. MALLIxS (Liverpool) doubted whether female con- 
ductors could be safely used on hilly routes, and this was a draw- 
back; they could be used as car cleaners, but the difficulty was 


what would happen when the men returned. In Liverpool there 


was plenty of male labour above military age, and his outside staff 
was composed of men. A question much more important at the 
moment than female labour, was the utilisation of the resources of 
the tramweys for maniticn work, and he appealed to the President 
to utilise the organisation of the Association to this end. 

[Both the President and the Hon. Secretary reassured Mr, Mallins 
-on this matter. | 

ALD. DunsFrorD (Southampton) said that in his town, the 
female conductore who had been put on temporarily had proved a 
success, but boy labour, which had also been tried, was a failure. 

Mr. WM Murray (Walthamstow) strongly urged the necessity 
of employing female labour on the tramways in the metropolitan 
area, where, however, the police had up to now refused to consider 
the matter. Tramway services had had to be curtailed, and serious 
overcrowding took place owing to the shortage of men, yet the 
police authorities stood in the way of employing women. He 
hoped the Association would take this matter up in connection 
with the London area. 

ALD, SIR J. W. Courts (Cardiff) said their experience with 50 
or 60 women on the cars had been satisfactory, but he disagreed 
with the employment of too young women or youths, Objections 
had been raised by the male staff at Cardiff, but they would 
not have been able to keep going without employing women; 
there were taking a full share of the duties and receiving 5d. an 
hour, 

Mr, THEO. PRESTIGE (vice-chairman, L. C. C. Highways Com- 
mittee) suggested that the Association should enlist the aid of the 
chief recruiting officer in favour of employing women on the tram- 
ways of the metropolis, and pass a resolution on the matter. 

MB. T. B. GoopYEs (Croydon) said he understood that there was 
now some hope of the metropolitan police altering their attitude 
towards female labour on the tramways. 


ALD. Brown (Leeds) urged that at the present time serious 
attention should be given to the question of reducing both labour 
and working expenses. Although the employment of women had 
been criticised, he believed they had come to stay, but a difficulty 
which would have to be faced was the high wages paid; he did 
not think it right that the woman conductor should receive, to 
commence with, the same pay asa man, as this might affect all 
other employers of female labour. 

MR. A. L. OC. FELL (L. O. C. tramways) said it was only right to 
mention that the Metropolitan Commissioner of Polioe had met them 
in their efforts to maintain the tramway services, by allowing 
overloading of the cars. He thought that in any case it would 
be scandalous to employ women on these crowded cars, but that 
they should be allowed on outlying routes and in special cases. 

ALD. F. SMITH (Liverpool) agreed that it was quite time the 
Association took up the question of tramway labour in London. 

Mr. A. R. FEARNLEY (Sheffield) said there were now 300 women 
conductors on the Sheffield cars, and more were being taken on ; 
their work was quite satisfactory. Great care was exercised in 
selecting the women, of whom far too many applied; they were 
paid at the same rate as the men (6d. an hour), and worked the 
same hours, and the men offered every assistance. He thought Mr. 

was quite wrong in doubting the ability of the woman 
conductor; in Sheffield they were employed on the hilly routes. 
In fact, the question was not: could women do the work? but, 
rather, could they not do it better than it had ever been done 
before? The women had certain little failings, but the remedy 
was to employ women inspectors ; it had also been found advisable 
to run staff cars to bring them to work and take them back to the 
suburbs late at night. In Sheffield they were dealing with a 
25 per cent. increase in traffic over last year, and the women con- 
ductors were doing this. The shed and repair shop, however, was 
much depleted owing to munitions work. 

ALD. BANTON (Leicester) was strongly opposed to employing 
female labour with an idea of reducing expenses; it would not 
make for efficiency. 

In the end, MR. THEO. PRESTIGE (L. O. O.) moved a resolution 
that the meeting should request the executive of the Association to 
approach the Home Secretary, with the object of removing the 
present restrictions as to the employment of women as tramway 


. conductors in the metropolitan area. 


This was seconded by Mn. L. E. Harvey (Ilford), and carried 
unanimously. 


Mr. Peter FisHer (Dundee), in response to a request by the 
President, mentioned that in his area female Jabour was scarce and 
none was employed on the cars. A third of their employés had 
enlisted, and others were engaged on Government work, so they 
took on men over military age, but 60 per cent. of them failed, 
being unable to accustom themselves to the regular routine. He 
had come to the conclusion that there was not the necessary male 
labour to carry on ordinary tramway work. 

The PRESIDENT, in closing the discussion, said that at Salford 
female conductors had given every satisfaction. 


In the afternoon Mr. Alfred Baker, Birmingham, intro- 
duced a discussion on Financial Problems as Affecting 
Tramways During the War.“ 


Mg. BAKER said that things had gone well for a number of 
years with municipal tramways; in many cases large profits were 
earned and depreciation was provided for, and the position was a 
sound one. In the early days when the tramways were taken over, 
tramway committees had dealt generously with the travelling public 
fares were greatly reduced and other concessions given; but during 
the past three or four years expenses. had gone up materially, and 
many of them had begun to look at the financial situation even 
before war broke out, and the position was much worse now. Very 
large payments were being made to the dependents of men who 
had joined the Forces, The cost of stores and materials had gone 
up all round by at least 27 per cent. as compared with 1913-13, 
while the traffic and permanent-way staff wages showed an increase 
of 10 per cent., and those of the skilled trades, of 71 to 133 per 
cent. Local rates (at Birmingham) had more than doubled in 
three years, due to revaluations of the undertaking; and the 
income-tax, in view of the Budget proposals, might in 1915-16 be 
£10,000 in exoess of that of 1912-13. The net result was a great 
decrease in the surplus, as shown by the following figures: 


Dxpenses, 
interest and Depre- Relief 
Year. Receipts. sinking fund. olation. of rates. 
1912-13 .. £581,666 £485,794 £45,000 £62,248 
1913-14 .. 635,470 567,788 31,000 45,168 
1914-15 ... 647,014 604,844 17,596 80,130 


It would be noted that although £30,000 had gone to the rates, 
this should really have gone to depreciation, The financial 
position at Birmingham was becoming so acute that steps had to 
be taken to meet it, and it was decided to raise the “selling 
price.” It had been suggested that they should decrease costs, 
but economies in repairs, &c., only resulted in storing up liabilities. 
A new schedule of increased fares war, therefore, adopted, 
and, despite the doubts of some critics, had been quite suc- 
cessful, the receipts per car-mile for Avgu 

1914, 10°17d, and for August, 1915, 13°18d., an in- 
crease of 3'0ld.; for June, 1915, the receipts were 11°69d., 
showing between then and August that there was an in 
revenue of nearly 14d. per car-mile, which amounted to £1,666 per 
week. It might be suggested that the fares would need to be 
reduced after the war, but he thought expenses would remain at a 
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high level after the war. They had raised the prioe when there 
was plenty of money abont, as there might be a slump after the 
war; they expected to be from 70 to 80 thousand pounds better off 
on the year as a result. 

Mn. C. W. MALTIxs (Liverpool) and MR. ARTHUR ELLIS (Cardiff) 
both agreed with the polioy adopted at Birmingham, but the latter 
thought it strange that the rates should have received £30,000 
before securing the right amount for depreciation. He thought 

would not go down after the war, and that the fares 
should be kept up, if they were put up. l 

ALD. SMITHSON (Leeds) said it was no use taking a too pes- 
simistio view of the future, there might be a surplus of labour and 
a slump in wages after the war. 

BAILIE ALSTON (Glasgow) agreed with the last speaker; he con- 
demned the subsidising of the rates until indebtedness to the public 
was wiped out, and expressed astonishment that the Birmingham 
Finance Committee should interfere with tramways finance. 

ALD. SmitH (Liverpool) upheld the principle of rate aid, as 
he considered that the ratepayers who had taken the risks were 
entitled to some contribution from the tramways. i 

Mn. MCELROY (Manchester) said that from the start operating 
costs had been going up, and earnings per head of population going 
down, and he thought they should be careful before agreeing that 
the correct policy was to increase fares. The tendency had been 
rather to increase the number of rides. 

Mr. C. J. Spencer (Bradford) thought this was the first 
example of a large undertaking increasing fares as a policy, and it 
appeared to have resulted successfully. They had had a number of 
problems before them, and they might only be temporary ones; the 
tramways were in an extraordinarily successful position, and the 
future of wages rested on economic considerations. 

Mr. Hy. MozLET (Burnley) said his Committee believed in 
handing over 34 per cent. to the Finance Committee, which they 
could apply as they wished ; at present depreciation contributions 
were suspended and the money went to the rates. 
agree that expenses would necessarily remain at a high level after 
the war, and suggested that they should take a less pessimistic 
view of affairs. 

ALD. SIR J. W. Courtis (Cardiff) asked what the effect of the 
present Budget taxation would be. It was possible that they 
would have an application from the men for a further increase of 


wages. 

Mr. J. B. HAMILTON (Leeds) entirely disagreed with the tenour 
of Mr. Baker's remarks; it would require a great amount of 
deliberation in Leeds to charge higher fares, if they could get 
along on the old basis. The revenues of nearly all large tramway 
undertakings showed considerable increases, and he was not sure 
that at Birmingham the inorease could be solely attributed to the 
raising of the fares. 

Mr. Rosson (Southampton) said it was probable that the im- 
proved revenue was due to the inflated earnings in the Birmingham 
district, and that when the Budget effeot was felt, travelling would 
fall off. 

ALD. FLINT (Leicester) said he thought it was better to make 
provision now for the future. Despite the upward tendency of 
receipta, expenses were going up even more, and at Leicester it 
was considered that 40 or 50 thousand pounds more would be re- 
quired next year to meet expenses, so they had decided to follow 
Birmingham's example and raise fares. 

Mr. BAKER briefly replied to the discussion, pointing out that 
unless they had been charging passengers much more than they 
ought all these years, they must raise the fares now. 


On Friday morning the annual business meeting was 
held, when the report of the Council was adopted, and sub- 
sequently Mr. Peter Fisher, general manager of the Dundee 
tramways, was elected president of the Association for the 
coming year, and Mr. Henry Mozley, of Burnley, was elected 
vice-president. 

The report of the Executive Council, submitted at the annual 


meeting, contains the following comparative summary of 
the members for the past four years :— 


191113. 1912-18, 1918-14, 1914-26, 
Honorary members —ö 1 1 1 1 
Local authorities „% 72 75 75 76 


Managers and assistants... 105 109 111 111 


The Executive Council has been approached by the Electric 
Vehicle Committee, which has been founded under the auspices of 
the I.M.E.A., and which is affiliated with the Electric Vehicle 
Association of America, to co-operate with them by nominating 
a representative to sit upon the Committee, whose main objcot is 
to encourage the development of the electric vehicle. 

The Council thought it desireable that it should be repre- 
sented on the Electric Vehicle Committee, and appointed Mr, A. R. 
Fearnley, of the Sheffield Corporation Tramways, as ite repre- 
sentative on this Committee. 

The Joint Committee, representing the Municipal Tramways 
Association, and the Tramways and Light Railways Association, 
completed its investigations of the question of tramway oon- 
trollers and their connections so far as they concern magnetic 
brakes, and submitted a report thereon to the Association. 

Mr. A. L. C. Fell, L. OC. C. tramways, has been experimenting with 
a modified arrangement of the controller connections, with a view 
to overcoming faults existing on the early Dick, Kerr type of con- 
troller, used on the L.C.C. tramways, and the following is an 
abstract of the communication sent to the members as a supplement 
to the above-mentioned report :— 

As these modifications to a very large extent overcome the 


He did not 


faults especially referred to under Group I of the Committee's 
report, the method adopted may be of interest to your Association. 


“ FAULT, “ ALTERATIONS MADE, 


„(a) The terminal boards are The terminals on the finger 
fitted in the lower part of the boards have been removed and 
controller with terminals very special terminals fitted to the 
olose together, making it difficult finger bases. 
to avoid overlapping of the cables 
leading thereto, and thus intro- 
ducing a potential defect in the 
form of abrasion of the cable 
insulation. 

“(c) The cutting out of one 
motor from any cause whatever, 
whether voluntary or otherwise, 
renders the electric brake entirely 
inoperative. 


„This fault occurs where the 
motors are connected in cascade 
for braking, and are therefore 
inter-dependent on one another. 
The controller wiring has been 
rearranged in such a manner 
that the motors are connected 
in parallel and equalised, brak- 

‘ing with one motor thereby 
being rendered possible, 

(d) Difficulty is experienced Ample space for the addi- 
in maintaining part of the brake- tional fingers and segments re- 
circuit in a state of efficiency, as quired has been obtained by 
magneticbraking was not arranged the removal of the terminals 
for in the original design, and referred to under. 


‘certain fingers and segments have 


had to be added for this purpose 
in spaces not sufficiently large to 
ensure the best possible insulation, 


Incidentally, it might be noted that the removal of the 

i eliminates a considerable amount of the controller back 

wiring and joints, and in addition to the improved braking obtained, 

a very material reduction in the number of armature and field coil 
failures is anticipated with the altered controllers,” 

The Oaledonian Railway Co. sought Parliamentary powers to 
run omnibuses and road vehicles. 

The Oorporations of Glasgow, Dundee, Edinburgh and Aberdeen, 
petitioned against the Bill, and the Association undertook to give 
every possible assistance, and notification was subsequently received 
that the railway company had decided not to proceed with the 
clauses relating to motor road vehicles. 

The Sub-Committee appointed to deal with motor omnibus 


- traffic, road maintenance, &c., in consultation with the Associa- 


tion’s London agents, was informed that the terms of reference 
of the proposed Committee, composed of members of both Honses, 
to investigate the question of motor omnibus traffic and road 
maintenance, were as under :—“ That it is desirable that a Joint 
Committee of both Houses be appointed to inquire into and report 
as to the present law relating to the running of motor omnibuses 
and trolley vehicles under statutory powers and otherwise, whether 
any amendment is necessary with respect to the control to be 
exercised by local authorities: and what contributions, if any, 
should be psyable towards the cost of road maintenanoe by the 
proprietors of such vehicles.” 

The Sub-Committee decided to communicate with the Associa- 
tion of Municipal Corporations with a view to discussing certain 
broad principles, and a preliminary Conference has taken place 
between representatives of the two Associations. A report will be 
submitted later. l 

In view of the complaints which have been made as to the 
alleged excessive damage caused to roads by certain classes of 
heavy motors and locomotives, the President of the L.G.B. appointed 
a small Expert Committee to inquire into the sufficiency of the 
existing requirements with respect to the construction of these 
vehicles, including weights on wheels, widths of tires, diameters 
of wheels, &o. 

The question whether a special contribution should be paid 
towards road maintenance by heavy motor users was outside the 
scope of the Expert Committee. 

The Income-Tax Sub-Committee has had under consideration 
the question of the proper allowanoes for depreciation of motor 
omnibuses. It was felt both in the interests of the Board of 
Inland Revenue and the Associations concerned, that a uniform 
method of determining depreciation allowances'for income-tax pur- 
poses to govern the practice for the future should be arrived at, 
as in the case of tramways. A Special Committee was appointed 
to investigate this matter, and certain recommendations were 
adopted which will be placed before the Inland Revenue Authori- 
ties in due course. 

At the time of writing, 16,630 men, or 30 per cent. of the 
employés on municipal tramway undertakings, have joined His 
Majesty's Forces. | 

In addition to enlistments, a further drain has taken place in 
the ranks of skilled artisans engaged upon the repair of tramcar 
equipments, and it was deemed necessary to draw the attention of 
the Minister of Munitions to the fact that the efficiency of tram- 
way undertakings was being seriously affeoted, and point out that 
it was necessary for a certain number of specially skilled men to 
be retained if the tramways of the country were to be kept in a 
safe and efficient running condition, and that in many towns 
munitions were being manufactured, and any interference with 
the tramway service would have a very serious reactionary effect 


upon the output. 


With this point of view the Minister of Munitions agreed, and, 
he is considering, in consultation with the War Office, whether it 
is possible to protect tramways against the loss of any of the 
irreducible minimum of skilled workmen, required for the proper 
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working of the tramway service, by means of the issue of badges 
under Seo. 8 of the Munitions of War Act, 1915. 

The Minister states that he is addressing a further communica- 
tion upon this matter, as it appears somewhat doubtful whether 
work in connection with tramways can be strictly regarded as 
being work for war purposes, within the meaning of the Section 
of the Act above referred to. 

The Sub-Committee of the Engineering Standards Committee 
on Tramway Rails has had under consideration (1) the revision of the 
Standard Tramway Rail Sections ; (2) the revision of the Standard 
Specification for Tramway rails; and (3) a Report on British 
Standard Special Trackwork for Tramways. 

The Sub-Committee proposes to recommend that the existing 
Standard Sections be replaced by three sections, with their cor- 


5 curved sections, having a uniform width of head 
o i 


available, , 

Pending the confirmation of contain cold bend testa for axles, 
the specifications are ready for presentation to the Sub-Committee 
on Tires, Axles and Springs. 

In order that the undertaking of experiments and the general 
investigation of the rail corrugation phenomena might proceed 
continuously, the General Committee decided to appoint two Sub- 
Committees, one comprising the members in the North and the 
other those in the South, to undertake this work. 
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Labour after the War. 


We refer to the report in this matter in our leading 
columns. The report summarises the position that 
women's employment has taken during the year, 
August, 1914, to August, 1915. At the end of this 
section the following reference is made to the“ pre- 
sent effects of war on industry ” :— 


The women who have entered industry since the war seen) 
for the most part comparatively young. Billeting money and 
fairly liberal separation allowances have in the majority of 
cases been suflicient to prevent any large number of married 
women from returning to their trades. 

One of the tendencies of the war is clearly to transfer a 
more than normal proportion of the nation’s business to large 
concerns. Though this has its drawbacks, the balance on 
account is probably to the advantage of the women who have 
entered, as far as the safeguarding of their standard of life is 
N and consequently of that of the men who will 
return. 

It is clear that the year has seen an enormous upheaval in 
industry; factories have been adapted to meet new demands 
and to facilitate women's employment; trade union and Home 
Oſlice restrictions have been relaxed; women are replacin 

men; experiments are being made and knowledge pained 
Which may well revolutionise many branches of industry. The 
one great factor upon which industry as a whole now depends 
is the volume of Government contracts. At the end of the 
war these will substantially decline and Industry will begin 
to resume its normal course. But every transference of 
labour, 9 vouth put into a man's place, every woman who 
has received training, because of the war, adds something 
to the bewildering chaos of those industrial problems which 
will have to be grappled with when peace is declared. 


Section II considers the general position and indi- 
cates the main features arising out of the new condi- 
tions of women’s employment during the past year. 
Three features of the labour market that stand out 
in special prominence are: — 

1. The serious shortage of skilled workpeople. 

2. The considerable extension of women's employment, 

_ 3. The limited extent to which women have replaced men, 
in the sense that women are now doing work previously done 
by men. 

The first of these is not only due to enlistment 
but also to what in the past thirty years has, un- 


Electric cable manufacture — — 
A eco 49,518 47,028 2,490 5,627 1,425 1.202 


fortunately, been a growing feature of industry— 
the small proportion of skilled to unskilled industrial 
workers. This disproportion is exceptionally large 
amongst women. The shortage of skilled labour is 
the cardinal feature of the industrial position with 
which the nation is now faced. The situation cannot 
be solved during the present time of war. Ina great 
many industries women are working on processes 
previously wholly or partially done by men, but the 
extent to which this has occurred is inconsiderable. 
The margin of difference, however, between actual 
fact and possibility is yet to be discovered, but that 
is largely a matter for the future—in a small measure 
for the year immediately in front of us, but chiefly 
for the years of construction and renewed effort which 
will follow the war. The report later considers the 
important question of the training of skilled labour, 
and discusses the relative functions of the technical 
school and the workshop in the training of the 
artisan. In the metal working trades, and in some 
others, the whole of the highly skilled workers are 
men. The women employed in these trades are either 
semi-skilled or unskilled. The question arises 
whether women are capable of becoming highly 
skilled workers, and, if so, whether they would in 
normal times be preferred to men. This depends 
on a variety of circumstances, physical, psycho- 
logical, economic, and social. Some engineering 
employers express a doubt as to whether women 
could be trained to the same degree of skill as has 
been attained by highly skilled men, maintaining that 
women lack, as a.rule, the necessary qualities of 
judgment and initiative, and dislike shouldering 
responsibility. The question of the possible limitations 
to the industrial employability of women is gone into 
at some length, and such matters as wages are also 
discussed, but the space at our disposal prevents us 
from entering fully into the rest of the report, though 
we have no doubt that as a whole it will be perused 
with interest by employers, social economists, and 
other students of the times and tendencies. Parti- 
cular professions, callings and trades have been made 
the subject of full inquiry, and from the material 
contained in the remainder of the pamphlet (more 
than 80 pages) we reproduce merely the séction bear- 
ing on electrical apparatus, the investigation in 
regard to which was made by Miss M. E. Bulkeley, 
Miss M. Cross, and Miss Moses: --- 


1901 


— 1911 


Total Men Women Total Men Women 
— 5,813 4,858 955 


99 mps 
Other electric apparatus 


and electric fitters oo = — — 54,746 50,558 4,118 


66,186 56,841 9,275 


(The men's figures for 1901 include also electricians (un- 
defined) who in 1911 equalled 27,905. ]* 
Women are to some slight extent doing work which before 
the war was done by men, in certain departments such as :— 
Small lathe work. 
Screw machines. 
Cable making. 
Winding of transformers for armatures. 


This last may be regarded as an extension of work pre- 
viously done by women rather than as an entirely new process; 
for example, where they now wind two coils on to a trans- 
former they previously only did one. 

Before the war, women were definitely employed in all 
branches of light work in electrical apparatus work, but not 
at all in the electrical supply trade. though the above dis- 
placement is classed as owing to the war, there is evidence 
that before August, 1914, the policy of many firms had been 
to extend the employment of women into new branches. That 
women have to some extent been pene men, or, at any 
rate, entering new branches, may also be inferred from the 
fact that, though the electric lamp branch of the trade has 
been depressed owing to the war, there has been a total 
increase in the employment of women in the electrical trade 
of nearly 18 per cent. Part of this increase is due to a tem- 
porary increase of production in branches of the trade in 
which women were previously employed, but as the enlist- 
ment of men from this trade has been on a considerable scale, 
it is reasonably clear that women are to some extent taking 
their place during the emergency. In most cases readjust- 


*The table is reproduced as it stands in the original; ap- 
parently the 1901 figures are the totals.—Ebs. 
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ment to meet the introduction of women has been simple, or 
no alterations at all have been necessary, as they have only 
been put on to the lighter machine work. One firm has 
actually made the machines more mechanical and employs an 
extra mechanic as supervisor. 

The introduction of women into new processes often necessi- 
tates the provision of another workshop, as in the majority of 
cases it is not considered desirable for men and women to 
work together. 

The main objections to the employment of women are :— 

1. Want of technical skill and general experience. 

2. Want of physical strength, making it impossible to em- 
ploy women on the heavier processes. 

3. The strong objection on the part of many employers to 
have men and women working side by side in this trade. 

4. In some cases the men’s objection to the introduction of 
women. 

In regard to the question of physical strength, one firm em- 
ploying women in lathe making found the women’s output 
slightly less than that of men, owing mainly to exhaustion 
during the last hour of work: Nevertheless, it is clear that 
as a general rule women’s output is considerably less than 
that of men, since both on time and piece rates their wages 
are generally 50 per cent. below those of men. 

The main advantages are :— 

1. Their greater dexterity in certain processes where small 
fingers are an advantage. This has been a considerable factor 
ia the employment of women in such processes as assembly 
work in the electric lamp trade. 

2. Cheapness of their labour. a 

3. The larger supply of unskilled workers to draw upon. 

The Future of the Trade.—In those processes which are suit- 
able to women, the possibilities of extending their employ- 
ment are great. In the more skilled processes, however, where 
a longer training is necessary, it depends how far women 
choose to utilise the present opportunity of becoming highly 
efücient workers. Hitherto women have been employed 
almost entirely in unskilled processes. and the trade has been 
essentially one for young persons, the majority of the girls 
leaving the trade soon after the age of 19. It is difficult to 
foretell the state of trade after the war, but in view of the . 
accumulation of private work which cannot be done at pre- 
sent, employers rely on its being good for at least a year or 
two, and they, therefore, expect to absorb the men returning 
from the Front as well as the new women that have been 
taken on. Two firms stated that after the war it was much 
more likely to be a case of taking on new men in addition, 
than of dismissing the new women. 

On the whole, there is little definite evidence up to the 
present of the actual displacement of men by women owing 

be war, and the increase in the number of women is 


to t 
mainly due to a temporary increase of production. The trade 
unions, however, state that of recent years there has been 
an increasing tendency to bring women into -the trade, and 
in view of the fact that women are unorganised, they are 
pessimistic with regard to the future, fearing that the in- 


crease of female labour will lead to a fall in the standard of ’ 


wages, and to male unemployment after the war. Much will 
depend upon the attitude of the women themselves. 


Industrial Fatigue. 


The report of the Committee on Industrial Fatigue 
was also received by the Economic Section. 


\ 

In the course of the discussion on the report, Prof. KIRKALDY, 

who was in the chair, referred to Mr. Lloyd George’s speech 
at the Trade Union Congress, in which regrettable incidents 
on the part of the workers were mentioned. Prof. Kirkaldy 
said it seemed to him that some of the unrest and some of 
the diminution of output was due to the fact that our Labour 
force was improperly organised. He was certain we should 
not get the best results from our munition workers until the 
subject of fatigue bad been properly considered, and the 
workers’ time and energies so organised that they got proper 
leisure and proper recreation. 

Dr. T. M. Lecce (Medical Inspector of Factories under the 
Home Office) said he had been struck by the wonderful spirit 
of the workers, and in his opinion it was that that sustained 
them in their additional work. His experience was that where 
there Was no fast-running machinery there were no obvious 
signs of fatigue. 

A rather pithy sentence from the speech of Prof. B. Moore 
ran something as follows: Over-working of men might have 
been excused when we thought we were in for a hundred 
yards’ race in this war; but we now found it was a four-miles’ 
race, and must organise the workers accordingly. We ought 
to organise on the lines of putting more men on the work. 
Far more work was done in three eight-hour shifts than in 
two 12-hour shifts. 


The Heating of Iron when Magnetised at very High 
Frequencies. 
By N. W. McLacawan, B. Sc., A. M. I. E. E. 
(Section G.— Abstract.) 7 


present paper is the outcome of tests made by the 


‘The 
to ascertain the magnetic behaviour of Stalloy and 


author 


Lohys at very high frequencies, using a Poulsen are generator. 
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Tests have been carried out at frequencies between 3.x 105, 
and 5 * 105 periods per second. Although the apparent 
maximum flux density is small, owing to the ecreening effect 
of eddy currents, the rate of rise of temperature of the iron 
is very large on account of the high frequency of the mag- 
netising current producing correspondingly large hysteresis 
and eddy-current losses. 

_ Theoretically the eddy-current loss (which is the larger of 
tho two at such high frequencies) for a given thickness of 
plate and number of turns per centimetre length, 1s propor- 
tional to the square root of the frequency, specific resistance 
and permeability, and to the square of the magnetising current. 
Moreover, since the frequency of the oscillations in the shunt 
circuit of the generator increases with the current“ (for a 
given value of the capacity), and the loss increases as the 


_ square root of the frequency and the square of the current. 


it was essential, in order to obtain a large heating effect, that 
the current should be large. me 

The Poulsen arc generator circuit is arranged as shown in 
fig. 1. The field-magnet coils producing the magnetic blast 
are in series with the copper-carbon arc, which burns in an 


Main Cirevit 


Fic. 1.—ARRANGEMENT OF POULSEN GENERATOR CIRCUIT. 


atmosphere of coal gas. The air gap between the poles of the 
magnet is 19 mm., and the electrodes are each 15 mm. in 
diameter. 

The oscillatory or shunt circuit is connected across the arc 
and consists of one or more Moscicki condensers and a plate- 
glass condenser, a variable inductance for tuning to the 
desired frequency, a magnetic heater (to which reference is 
made hereafter) or other N for demonstration purposes, 
and an ammeter to read the current. , , 

In order to ascertain the frequency a loose coupling is 
made between the variable inductance and the coil of a 
Lorentz wave-meter. The wave-length is then determined by 

adjusting the variable condenser of the wave-meter until 
resonance is obtained. 

By using various wave-meter coils, it is possible to analyse 
the current in the shunt circuit. If the coil constants are 
known, the relative magnitudes of the fundamental and the 
various harmonics can be determined. The most prominent 
harmonics are the second and third. Since there is an even 
harmonic, the positive and negative half waves are not similar. 
However, by adjusting the arc length so that the current 
through the arc is as large as possible for steady burning, the 
harmonics may be reduced. 

The heater, fig. 2, consists of a glass tube 14 in. in diameter 
oa which is wound 20 turns of 22 s. w. 0. The tube contains 
a bundle of iron strips or wires and also a quantity of water. 
The ends of the tube are plugged by means of rubber corks. 


1 * TE 
Fic. 3.—CooLina CURVE 


Fia. 2.—MAGNETIC HEATER. 7 
FOR MILD STEEL. 


In order to demonstrate the losses in the iron, one of the 
heaters is inserted in the shunt circuit (fig. 1). A short time 


after the current in that circuit is switched on, the water. 


begins to boil. Thus the iron strips when magnetised act in 
a somewhat similar manner to the fire tubes in a locomotive 
boiler. 

Another form of heater, by means of which water can be 
boiled, consists of a coil of wire wound on an iron tube. 

The sizes of the heaters are limited by the power available 
from the Poulsen generator. 

At such high frequencies, viz., 8 X 10 periods per second 
and over, the accurate determination of the losses in the iron 
is a very difficult matter. It can be shown experimentally 
that, for values of the apparent magnetising force from 2 
up to 6 C.a.8. units, no serious error is involved in taking the 
watts lost as the product of total current through the circuit 
and voltage due to the iron alone. Several coils, some having 


. 


® When the inductance in the shunt circuit decreases the 


current and frequency increase, and, vice versa. 
D 
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cores of Stalloy and others of Lohys, have been constructed in 
such a manner that the effect of the non-ferric portion of the 
core and the IR pressure-drop is negligible, and the watts lost 
per kilogram obtained in this way. 

By using a modified 3-voltmeter method of measuring power 
and assuming the voltage to be sinusoidal, it may be demon- 
strated that the power factor for the coil is nearly unity. 
Thus the energy current is practically equal to the total cur- 
ae while the true magnetising current is a fraction of the 
atter. A f 

The losses in the iron might also be estimated by lagging 
the heater well to minimise radiation, and passing a quantity 
or water through in a certain time, maintaining the inlet and 
outlet temperatures constant. Provided the difference of tem- 
perature was fairly large, say, 30 deg. C., the watts lost per 
kilogram ought to be obtained fairly accurately. This pro- 
cedure could only be adopted in cases where a sufficient rise 
in temperature was obtainable. 


THE RECALESCENCE POINT Ari. 


When iron is heated above a temperature of about 700 
deg. C., i.e., above the point Aci“, it passes from the alpha- 
state to the beta-state. The former is magnetic while the 
latter is non-magnetic. Just before reaching the point Aci, the 
permeability, provided the magnetising force is weak, say, 
0.4 C.G.8. unit, increases very rapidly for a comparatively small 
increase in temperature, attains a maximum value somewhat 
after the nature of a resonance curve, and then suddenly 
drops to unity when the iron reaches the non-magnetic state. 
This is illustrated in fig. 4. For stronger fields, say, 4.0 c. d. s. 
units, the increase in permeability is comparatively small. 
This case is illustrated in fig. 5. 


Ac. C. S unit. 


4.0 C. S. unite. 


Tempereture, degrees c. wer, 
FIG. 5, 


Fie. 4. 
PERMEABILITY-TEMPERATURE CURVES. 


The following experiment illustrates the increase in per- 
meability up to a certain temperature and the decrease at 
higher temperatures :— 

A ting of Lohys, of 4 in. external diameter, 31 in, internal 
diameter and 0.36 mm. thick, is covered on both sides with 
asbestos rings and wound with copper wire. In order to pre- 
vent short-circuiting on the iron, the wire is wound lightly 
and the whole ring squeezed up in a vice, thereby diminishing 
the thickness. This procedure also lessens the area of the 
non-ferric portion of the ring, which must be as small as 
possible if quantitative results are to be secured, owing to the 
small apparent permeability of the iron at such very high 
frequencies. The ring is connected up in the oscillatory 
circuit of the Poulsen generator with a voltmeter across its 
terminals. 

When the current is switched on in the shunt circuit it 
attains a certain value. At the same time the voltmeter 
records the value of the voltage across the coil. The tempera- 
ture of the iron increases rapidly until a point is reached, + 
when the current falls steadily and the voltage rises until 
both become stationary. On the attainment of a still higher 
temperature the current rises until it reaches a definite higher 
value. When the current increases, the voltage decreases 
until it attains a steady value. 

The first decrease of current, with its corresponding increase 
in voltage, is due to augmentation in the apparent perme- 
ability caused by rise in temperature. The subsequent rise 
in current, with its corresponding decrease in voltage, is due 
to diminution in the apparent permeability caused by a still 
further increase in temperature. 

The approximate figures given below will enable the changes 
to be followed more easily :— 


Bmax. Bmax; pa Watts per Frequency 
apparent. apparent. apparent. kilogram.! per second, 
3.500 21 170 48,000 19 x 10° 
4,300 17 250 44,000 17 x 10° 
3,200 26 130 57,000 21 x 10 


Ae is that point on the heating curve of iron corresponding 
to the recalescence point Ari on the cooling curve. Fig. 3 
shows the nature of the cooling curve for mild steel containing 
0.02 per cent. carbon. In this case there are three recalescence 
points or points of arrest, Viz., Ars, Ava. AT}. 

t The iron being red-hot. 

? Tbe author has not ascertained if the foregoing method 
of estimating the losses, viz.. product of volts on coil and 
amperes through it, holds for frequencies lower than 3 X 103 
periods per second, and apparent magnetising forces greater 
than 6 6.4.8. units. Moreover, in adopting this procedure in 
the present instance the losses may be too large. 


a 


_ Bmax calculated on the assumption that the magnetism 
is uniformly distributed across the section gives an apparent“ 
value, while Hmex calculated from the total current is not the 
true magnetising force, since the true magnetising current is 
a fraction of the total current. , a 

In calculating the above quantities the wave forms of the 
current through the coil and the voltage across its terminals 
have been assumed to be sinusoidal. If the current wave 
was sinusoidal, the E. Mu. F. wave would be peaked, and the 
form factor greater than 1.11. This would mean a reduction 
in the apparent values of Bmax as given in the table. 

An inspection of the table shows that the apparent perme- 
ability increases 30 per cent. with rise in temperature up to 


a certain point, the watts lost per kilogram decreasing 9 per 


cent. For a further rise in temperature the apparent perme- 
ability decreases 50 per cent., its value being lower than that 
at normal atmospheric temperatures, while the watts lost 
per kilogram increase 30 per cent. 


Transformer Core Loss as affected by Triple Harmonics. 
By H. M. Lacey, B. Sc., and C. H. Stussinos, B.Sc. 
(Section G.— Abstract.) 


This paper described experiments conducted in the Siemens 
Electrical Engineering Laboratory, King's College, London. 
The object of these experiments was to investigate the effect 
ot triple harmonics upon éhe core losses in transformers. 

An alternator giving approximately a sine wave was three- 
phase star connected to a three-phase choking coil. The star 
certres were also connected through a switch. Current- 
measuring resistances were inserted in the neutral and one 
of the outer leads. Voltmeters and ammeters were also in- 
serted. as required. Two experiments were made :— 


(1) With the switch in the neutral wire open. 

(2) With the switch in the neutral wire closed. 

In each case the wave forms of phase amperes, phase volts, 
and in the second case amperes in the neutral wire, were 
taken by means of a Kelvin quadrant electrometer and a 
cecntact-maker. ä 

The curves thus obtained were remarkable in many ways. 
In a balanced three-phase star system, the algebraic sum at 
any instant of the currents in the three arms will equal three 
times the value at that instant of the third harmonic in one 
of the arms, neglecting higher harmonics, It is thus obvious 
that in the first case, where the centre of the star is insulated, 
the presence of third harmonics would be a direct contraven- 
tion of Kirchhoff’s First Rule. The accuracy of this conclu- 
sion is clearly verified by the experimental results, for an 
analysis of a mean curve drawn to exclude the ripples or 
9 harmonics gave (Case I) the following: — 

Volts: 
8rd harmonic, 48.9 per cent.; 5th harmonic, 4.12 per cent. 
Amperes : 

3rd harmonic, 3.6 per cent.; 5th harmonic, 21.1 per cent. 

Thus we see that while the triple harmonic in the current 
curve is (within the limits of accuracy) completely suppressed, 
it is very pronounced in the volt curve. 


Taking the second case in which any third harmonie in the 
current is allowed to escape along the neutral wire, we obtain 
(Case II) the following results from an analysis of the 
curves :— 

Volts : l l 
3rd harmonic, 5.07 per cent.; 5th harmonic, 2.88 per cent, 


Amperes: 


3rd harmonic, 48.2 per cent.; 5th harmonic, 13.94 per cent. 

Also the wave of current in the neutral wire was practically a 
pure sine wave of triple frequency, thus amply justifying the 
statement that the triple harmonic escapes along the neutral 
wire. Its anplitude was also found to be approximately three 
times that of the third harmonic in the current curve. It Is 
very significant also that the percentage triple harmonic in the 
volt curve in Case I is practically the same as that in the 
current curve in Case II. It would, therefore, appear that the 
triple harmonic is inevitable, and if suppressed in the current 
curve is forced into the volt curve. 

Fig. 1 shows the wave-forms obtained when the centres of 
the stars were insulated. The volt and current curves are 
marked v and 1 respectively, and the induction curve was 
obtained by integration of the volts, copper drop being 
negligible. The presence of the third and fifth harmonics in 
the volt and current curves respectively can be clearly seen 
from the diagram, the third harmonic causing the volt curve 


— — 
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to descend below the zero line af one point. Fig. 2 gives the 
wave forms obtained with the switch in the neutral wire 
closed. The third harmonic is very pronounced in the current 
curve, aid the current in the neutral wire is represented by 
the dotted line. 

The question now arises as to what effect this will have 
975 the hysteresis and eddy-current loop for the iron cores 
of the choking coils. 

Fig. 3 shows the loops obtained from the curves; these are 
not in B and H units, but they are both drawn to the same 


scale. The extraordinary shape of the loop for Case I is 
largely due to the triple harmonic in the volt curve. 

The following readings were taken :— 

Case I.—Line volts, 185.5; magnetising current per phase, 
3.9 amperes. 

Case II.—Line volts, 186.6; magnetising current per phase, 
4.88 amperes. 

Value of B max in Case II is 1.144 times the value in Case I. 

In order to compare the core losses in both cases, the areas 
of these loops were found, and are in the following ratio :— 


Area of loop 1 = 0.775 X area of loop 2. 


It will thus be seen that a saving of 22.5 per cent. in the core 
loss is effected by insulating the neutral point. The actual 
value of B for this percentage saving was not actually deter- 
mined, but the shape of the loops obtained indicates a value of 
Boax for Case II of approximately 15,000. 

Each reading on the volt curve was multiplied by the corres- 

nding reading for the current, and the average watts thus 
ound for each case. These watts are dissipated in core loss, 
copper loss being negligible, and they were found to be as 
follows :— N l 

Case I, 54.2 watts. Case II, 71.5 watts. 


The ratio of tbe losses thus obtained gives the value 0.757, 
which is sufficiently near the figure obtained by the other 
method to justify the supposition that this is correct. 

The experiments thus show that the losses in a transformer 
are considerably reduced by employing an ineulated neutral 
point. Also, they may be made to give the same voltage with 


a smaller value for the induction density. | 


Radiotelegraphic Investigations. 
(Section A.—Abstract.) 


The report of the Committee shows that the war has had 
a very direct effect on e investigations. About 
the beginning of August, 1914, private wireless telegraph 
stations throughout the Empire nearly all stopped . 
statistics, while naval and other Government stations stoppe 
all merely scientific . A few stations in India, Aus- 
tralia, Canada, the West Indies, and the United States are, 
however, still at work. f f 
The fact that the Committee’s programme for the collec- 
tion of statistics three days a week in all parts of the English- 
speaking world, and in a few other countries, has been inter- 
rupted after only three months of work diminishes N 
the scientific value of such statistics as have been collected. 
It also implies considerable financial loss. The extensive 
scheme of special observations projected for the occasion of 
the solar eclipse failed almost completely in the countries in 
which the ecli was visible. 
The day-by-day statistics collected in the period April to 
July have been partially analysed. The conclusions drawn 
from these observations yield information which will guide 
the Committee, when the time comes, to further attacks on 
the problems concerned. ta 
Analysis of Records of Strays.— The principal and most 
universal fact is that the strays heard in the dark hours are 
much more numerous and louder than those heard during 
daylight. If curves be drawn showing the amount of disturb- 
ance to telegraphic work from hour to hour, the lowest point 
usually falls a little after mid-day, and the highest point of 


the convex part of the curve occurs a little after midnight, 


im nearly all stations north of the Equator. Unless local 
weathen conditions are producing great disturbance, the 
chan ge from night to day conditions and vice versa in stations 
north of the Equator lags behind the sunrise and the sunset. 
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At some stations south of the Equator, e.g., Cocos Island, the 
opposite rule seems to be usual. i 
Periods of Excessive Disturbance —Occagionally the radio- 
telegraphic work at a station is rendered almost or quite 
impossible for a period, by strays of vigour and number 


greatly exceeding the . These occurrences are for 


brevity called X storms,” the term X being an alterna- 
tive designation for. stray or atmospheric.“ An analysis 


of the records has shown that X storms occur within the 


same two or three days over very wide areas. Occasionally 
X etorms are reported almost simultaneously at places several 
hundred miles apart, but more usually the X storms occurrin 

at such distances are separated by several hours. Periods’ o 


severe strays coincide with periods of low barometer, high 
reat rainfall,” 
meteoro- ` 


wind Moen rapid change of temperature, 
and, especially, rapid barometer fluctuations. 

logical conditions are precisely those that accompany or pre- 
vede thunder storms and line squalls; and, in fact, the records 
of the Meteorological Offices, and of the observers reporting 
to the Committee, all lead to the conclusion that X storms are 
often associated with thunder storms at places not very far 
distant. Sometimes all the symptoms of thunder weather 
except thunder and lightning may be present in a locality and 
a heavy X storm be recorded. 

It is well known that the unstable atmospheric conditions 
bringing thunder weather sometimes move at a relatively slow 
rate from place to place, and may have their movements 
traced by ordinary methods of meteorology. The analysis of 
the radiotelegrap 
weather can be anticipated several days in advance. 

A report received from the wireless-telegraph station of the 
Government of Australia situated at Esperance states that 
during the day-time rain is preceded in at least 80 per cent. 
of cases by intermittent disturbances. Strays of varying 
strengths may be heard from 6 a.m. to sunset for one or more 
consecutive days prior to rain. . 

This conclusion is borne out in other ways by some of the 
records forwarded to the Committee. There is evidence that 
north- west winds on our Atlantic coasts, especially in the 
winter, are associated with strong strays at Irish stations and 
at sea. The atmospheric convection produced by the land 
may be sufficient to account for this. Mr. R. Ricci, of the 
Marconi Co., who has made reports on two trips round the 
world, during which he made especially careful daily observa- 


tions, states that in mid-ocean strays are, as a rule, very few 


and feeble both in the day and in the night; but that when 
the edge of a mountainous continent is approached strong, 


- and even continuous, strays are normal. In this something 


must depend on the direction of the prevailing wind relative 
to the land—a matter that will be inquired into later. 
The months of the greatest X storms in the Mediterranean 
are shown by the records to be September and October, the 
months of cyclonic weather. ae 


As a whole the statistics show that there appear to be two 


kinds of X storm occurring in the day-time: (1) Those pro- 
duced by convective conditions in the atmosphere within, 
poner a hundred miles of the station, which may be termed 
local X storms; (2) those originating at adistance. Regarding 
the first class, in 5 we may conclude that the observa- 
tion of strays in the day-time constitutes a method of feeling 
the fringe of a region of convective weather, and so anticipat- 
ing thunder and rain a day or two in advance. This ability 
to prophesy the advent of thunder weather is well known and 
is as old as wireless telegraphy itself; but hitherto it has been 
thought that the electric discharges at a great distance were 
responsible for the strays heard at the station attempting to 
prophesy. The present analysis indicates, rather, that at any 


rate in the day-time the strays are frequently due to very 


local discharges, often too weak to give noticeable lightning or 
thunder, but definitely indicative of an approaching period of 
instability in the atmosphere. 

The second kind of X storm is not of strictly local origin, 
but is sometimes traceable in the stray observations made 
hourly at the Malta station of the Eastern Telegraph Co., and 
the Sierra Leone station of the African Direct Telegraph Co. 
There is evidence that on certain occasions the same cause is 


affecting both stations though they are separated by 2,500 


miles, mostly across mountain and desert. 
As regards disturbances observed at night-time, these are 


also frequently very local and due to convective weather, but 


there is probably a greater proportion of non-local storms 
than appears in the day records. In this connection may be 
noted a report from Australian stations that the worst and 
most continuous type of disturbance (apart from local thunder 
storms) occurs on calm nights when the sky is blue and starry. 

As a contrast to the prevalence of strays during convective 


weather may be instanced the fact, reported by Lieut, E. R. 


Macpherson from Sierra Leone, that a very dry wind which 


blows periodically for several days on the West Coast of Africa 
causes an almost complete cessation of strays immediately it 
starts and allows of their resumption immediately it stops. 
on the same coast 


On the other hand, the monsoon period 
is one marked by great X storms. 
Graphic Records Many observers have made for the Com- 


mittee precise observations of individual strays by making, - 


on lines graduated to represent time, marks corresponding to 


each stray as heard in the telephones, the zero of time being 


fixed by aid of radiotelegraphic time signals within range of 


the observer. Comparison of the records made in the British — 


Isles has shown that on an average night many of the strong 


records shows that such convective: 
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strays are heard by all the observers, and on days free from 
X storms the same remark applies. Coincidences have also 
been noticed between pairs of American stations not too 
widely separated. The analysis for very distant stations has 
not yet been carried out except for a very few in Europe. For 
example, in the month of June, 1914, coincidences have been 
traced in the strays heard at Southampton and Dresden, 
Gibraltar and Dresden, Guildford and Malta. A proper investi- 
ation of the soa O conditions accompanying or 
etermining the periods when strays are heard simultaneously 
at places very wide apart has not yet been made. 
uroral Displays and Magnetic Variations. - Reports from 
officers in the wireless telegraph stations of Alaska show that 
the appearance or disappearance of aurora caused no unusual 
disturbances. No trace of the 27-day period of magnetic varia- 
tions or of any nearly equal period has as yet been found. 
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The Capacity of Aerials of the Umbrella Type. 
By Pror. G. W. O. Howe, D. Sc. 
(Section G.— Abstract.) 


In a paper read before the British Association at Sydney 
last year the author developed a method of calculating the 
capacity of radio-telegraphic antenne. In addition to describ- 
ing the method in general, curves and formulw were given 
80 that the capacity of aerials of standard types could be 
determined in à few minutes. The umbrella type, however, 
was not specially considered, and it has since been suggested 
to the author that the usefulness of the paper would be 
considerably increased if curves and formule could be given 
for aerials of this type. The method is briefly as follows :— 
The whole aerial is assumed to have a uniformly distributed 
charge, and the average potential of the whole aerial under 
this fictitious condition is then calculated. It is assumed that 
if the total charge, while remaining ‘unchanged in quantity, 
be allowed to have its own natural distribution, it will assume 
a uniform potential approximately equal to this fictitious 
average potential. The proximity of the earth is taken into 
account by the method of images. Tables and curves are 
given for aerials with from two to six ribs and for various 
angles between the ribs and the vertical. With these curves 
and those given in the original paper, each of the nine com- 

nent potentials of any. given aerial of the umbrella type can 
be read off and the resultant average potential determined. 
The method is then applied to two praci examples, one a 
simple aerial with six single-wire ribs and the other a more 
complicated case in which each of the five ribs consists of a 
four-wire cage, the size of the wire being different from that 
used for the central vertical wire. 

Tests on actual aerials have shown that the values of the 
capacity as calculated by the author’s method agree with the 
measured values within the errors of observation and of esti- 
mation as to the allowance to be made for connecting wires, 


etc. 


Committee on Gaseous Explosions. 


Owing to the war, the completion of the equipment of the 
new laboratories of the Imperial College of Science and Tech- 
nology has been seriously delayed, and the investigation of 
many problems of importance has had to be postponed. Also, 
many of the members have been engaged on work for the 
Government, so that researches on questions under considera- 
tion have been either prevented or interrupted. The com- 
mittee, therefore, is not in a position to poen a report to 
the Association this year. The general work of the Committee, 
however, has gone on; and during the session three meetings 
were held at the City and Guilds (Engineering) College. 


— — — 


Exposure Tests of Light Aluminium Alloys. 
By Pror. Ernest WILSON. 
(Section G.—Abstract.) 


The physical properties of certain light aluminium , alloys 
have formed the subject of reports during the last fourteen 
ears. In order to investigate the influence of exposure to 

ndon's atmosphere, a specimen of each alloy has been 
placed on the roof of King’s College, London. All the speci- 
mens are in the form of wire 0.126 in. (3.2 mm.) diameter. 
Commercial Aluminium.—A specimen has steadily increased 
ita electrical resistance by 17.2 per cent. in 13 years. 

Copper.—It bas already been pointed out that the electrical 
resistance of the copper series in a given time increases with 
the percentage of copper. One specimen containing 2.61 per 
cent. of copper had so far corroded in 1911 that it broke quite 
easily. Another specimen containing 1.86 per cent. of copper 
has now so far corroded as to become practically useless as an 
electrical conductor. The tests emphasise the opinion already 
expreased that alloying commercial aluminium with copper 
955 in small „ not to be recommended. 

opper-Manganese.— Three alloys containing from 0. 
0.09 Cu and 0.05 to 1.78 Mn have steadily Garea e 
electrical resistance by about 10 per cent. in 14 years. The 
specimen with the highest percentage has a breaking load 
oO) ae a 0 apparently in good condition. 
pper-Nickel.—A specimen containing 1.08 per cent. 

and 1.29 per cent. Ni has somewhat diminished: its ER A 


resistance—the percentage beng po 12.4, as against 19.4 in 
1908. Its breaking load was 45,900 lb. before exposure. 
Copper-Zinc-Nickel.— One specimen containing 0.11 Cu, 1.77 
Zn, 2.01 Ni, has varied its electrical resistance as shown by 
the following figures :— 
Year 1901 . 1908 .. 1904 . 1908 .. 1911 . 1913 .. 1915 
962 .. 995 . 1013 .. 1285 . 1125 . 1102 . 1102 


Copper-Manganese-Magnesium.—The alloy known as ‘‘Dura- 
lumin ” is stated to contain about 0.5 Mg, 3.5 to 5.5 Cu, 0.5 
to 0.8 Mn. A breaking load as high as 90,000 lb. can be 
obtained according to treatment. The specimen exposed has 
steadily increased its resistance by 9.6 per cent. in four years. 
It is, however, so brittle that a small loop cannot be bent 
without fracture. 

The author was unfortunately unable to report on the 
copper specimen, as it had been stolen from the roof. 
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The Cadmium-Vapour Arc-Lamp. 
By DR. H. J. S. SAND. 
(Section B. Abstract.) 


The cadmium-vapour arc-lainp exhibited, the use of which 
was recommended for polarimetric and other purposes, is com- 
parable in general principle with the well-known mercury- 
vapour lamp. The lamp is constructed of quartz-glass, and 
the cadmium is freed from oxide and dissolved gas by a process 
of filtration while at the pump. It is hindered from 118 
to the glass by the presence of a small amount of a loose 
powder (zirconia) in the lamp. The metal is melted by 
external heating before starting. and maintains itself in the 
molten condition by the heat of the current. Once started the 
lamp may be kept burning for an indefinite time. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Portable X-Ray Apparatus. 

The constantly extending employment of the X-rays has pro- 
moted a demand for portable seta of apparatus, and this has been 
met by the GENERAL ELECTRIC Co., LTD., of 67, Queen Victoria 
Street, E.C., with their Dabilier outfits, of which one is illus- 
trated in fig. 1. These are complete sets suitable for all classes of 
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Fic, I.—DuBILIER PORTABLE X-RAY SET. 


X-ray work, and operate on either D.c. or A.C. circuits between 
55 and 250 volts, connection being made to a lampholder or wall 
socket, so that they can be used almost anywhere, and taken to the 
patient instead of the patient being taken to the apparatus. The 
current consumed is small, and the outfit is suits ble for both 
fluoroscopy and radiography. Two patterns are made, one for 
general work, and the other, as illustrated, more particularly for 
dentistry, the latter also having an adjustable spark-gap fot high- 
frequency treatment, and an attachment for cautery. 
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“Quead”’ Electric Fires. 


In our issue of July 9th we illustrated the new type of heating 
element that has been introduced by Mgssrs. IKIN & EADS, LTD., 
of 47-57, Marylebone Lane, Oxford Street, W.; we are now able to 
reproduce photographs of some of the various patterns of electric 
fires which they have developed, and in which these elements are 
used. The elements are standardieed at one kilowatt each, and are 
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Fig. 2.—“QuEAD" FIRE, PATTERN Q10 


guaranteed for three years ; they work at red heat, and therefore 
ahould satisfy those who are attashed to the coal fire, while a 
further advantage which they share with the latter is the facility 
for keeping food warm on the top of the fire.“ Fig. 8 shows 
a fixed pattern of fire, for a moderate-sized room, with a detachable 


FIG. 3.—PORTABLE FIRE, Q 4, 


shelf for utensils ; each heating bar is controlled by a separate 
switch. Fig. 3 shows a portable model. Many other patterns are 
made to suit different requirements, from the handy fire” for 
bathrooms, &c., taking one kilowatt, to the heavy pattern.taking 

. 4 Kw. When there are three elements, as in fig. 3, two of them 
are controlled by two switches, and the third is controlled by the 
main switch, so that three degrees of heat are obtained, 
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LEGAL. 


MUNITIONS COURT CASES. 


Ar the Oldham Munitions Court last week, Messra. Ferranti, Ltd., 
@lectrical engineers, of Hollinwood, complained under Seo. 4, Sub- 
Neo. 5, that Henry Tate, a transformer coil winder, had not worked 
Qiligentiy during the ordinary working hours, and had refused or 
Xaeglocted to obey the lawful orders of a person having authority 
ver him. It appeared that he had been employed in the winding 
@hhop on transformer work, and his charge hand had to remove 


im to another part of the winding shop where he could be 


under the actual observation of ‘the foreman. He behaved fairly 
well until September 14th, and then asked to be paid up. He was 
told to get on with his work and settle down to it. He did little 
work that day, and next morning he was in the works at seven 
o'clock, but did no work. Those over him reasoned with him aud 
used every endeavour to get him to work, but failed. On Sep- 
tember 14th, said Mr. Riley, foreman, Tate only wound nine coils, 
whereas he should have done 19 or so. On the following day 
Tate said he did not intend to work. Tate told the Court his 
ambition was to get on armature winding instead of the work he 
was put on. The Court held that Messrs. Ferranti had fully made 
out their case and fined Tate 10s, 


AT the same Munitions Court, last. week, RICHARD HOLLINS, iron 
tarner, employed in tha Oldham Corporation tramway department, 
complained that his discharge certificate had bsen unreasonably 
withheld. 

Mr. DUGDALE, general manager of the tramways, said that if 
the man left the department they would have no one left to attend 
to the bearings of the care, Mr. Dugdale had been in communi- 
eation with the Ministry of Munitions. and the man Hollins bad 
received a communication from the Ministry etating thut the 
national interest could best ba served by his remaining at present 
in the employment in which he was now engaged. 8 

HoOoLINS told the Court that he desired to leave to better. 
himself financially. 

The seriousness of the position, if Hollins left, was pointediout 
by MR. DuGDALE, who also pointed to the number of fitters and 
skilled men who had left the department for munitions work. Me. 
Dugdale suggested that as his department was conveying workmen 
to and from work on munitions, it came under the. clause “gn 
eatablishment employed on, or in connection with, munitions 
work.” The CHAIRMAN said that was mush too wide. . 

Eventually Hollins was given a certificate to the effect that no 
discharge certificate was required by him, but the CHAIRMAN said 
that the Court would be very glad if he would go back to his 
work in the tramway department. 


BROKEN LAMP STANDARD. -o Ss 


A QUESTION of dual responsibility was raised in an action heard by 
his Honour Sir W. Lucius Selfe, in the West London Oounty Court, 
on Tuesday. The Fulham Borough Council claimed £19 le. from 
Mesere. Wm. Whiteley, L‘d. and B. H. Winteringham, of 
Battersea. Counsel for the plaintiffs stated that at 8 p.m. on 
January lst, 1915, one of the defendants’ vans was proceeding 
along New King's Road, Chelsea, and collided with a motor- 
car belonging to the other defendant, and the two vehicles fell 
against au electric standard, which was knocked down, and damage 
done to the amount claimed. Both parties were written to as 0 
paying the repairs, Whiteleys said the car-driver was at fault, 
and the car-driver cast the blame on Whiteleya. After evidence as. 
to the facts, from which it appeared, that as Whiteley's driver was. 
crossing the road, the car came up, and, skidding,” rau into the 
van, which toppled over, followed by the car, and felled the lamp. 
aud standard, his Honour found that Whiteleys were to blame, 
and gave judgment for the Council against them, with costs, 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


Pocket Dry Batteries. 


I noticed in the last issue of your paper, of which I am a regular 
reader, Howard Berry comments on the remarks made by Dry 
Battery Manufacturer on the voltage of dry pocket batteries. 

I may mention that, like “ Howard Berry,” I have for a good 
number of years experimented with the making of dry cells as 
a hobby, and can also obtain at will voltages from 1 2 to 2˙2 with 
a single cell of overall dimensions 2} in. high by { in. diameter. 
But the point is this: he does not state how long they will remain 
in that condition when not in use, which is, I believe, the principal 
factor, I may also mention that I have at the present time 
pocket lamp batteries that have been in use since January lat; 
of course they have been used only when necessary. 


Robert Porrill. 
London, N.E., September 24th, 


Telegraph and Telephone Tariffs, 


Althongh, generally speaking, the increase in taxes and rates 
causes no consternation, it is a matter for surprise that the 
technical Press has not in this instance pointed out that one way 
t make money is not to lose it. ee 

The National Telephone Co. in 1911 paid the Government over 
£353,000 in royalties, and 6 per oent. on a greater part of its 
capital ; soon after the system passes into the hands of the Govern- 
ment the surplus on the year's working is less than the amount 
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rdoeived in Royalties from the National Telephone Co., therefore 
the-rates are to be increased. 

Rather than sink this huge sum annually in inefficient methods. 
do you not think it reasonable to suggest that an independent board 
of business men, skilled in this kind of work, should be given control, 
or better still, resell the plant to the old management 


Economy with Efficiency. 
we pointed this out long ago, while there was still time to 


prevent the loss, and urged that, if the transfer must take place, a 
board of business men should be given the control of the under- 


taking. But it was of no avail; quem Deus rult perdere, 
prius dementat, Parliament will not listen to reason.—EDs. 
ELEC. REv. | 


The A. E. G. Meeting. 


I heartily concur with Inquisition’s" letter in your last issue. 
The Electrical Oo. shorn of ita British title is the A.E.G. Oo., of 
Berlin, Tet to the disgrace and shame of the Tungsten Lamp 
Convention, the A. E. G. name is still retained on their lists, and 
this company in England is selling or, rather, offering the lamps 
manufactured by members of the Convention. 

It is a matter for regret that there should still be Englishmen 
who associate themselves in the continuance of this concern. 


7 | Impatient. 
. September 21st, 1916. 


The questions raised by „Inquisition in the last issue of your 
paper, with regard to the Eleotrical Co., Ltd., should not be 
allowed to drop until they are definitely oleared up, at least as 
regards the names of the manufacturers supplying the goods, and 
any oontractors who are drawing their supplies from this quarter. 

After the war we shall have to meet the keenest possible com- 
petition from German electrical manufacturers, who will make 
their utmost endeavours to recapture trade, and any manufacturer 
supplying goods to this company, and thereby enabling it to 
maintain even the nucleus of a selling organisation, or to retain 
its connection, is doing a sorry service to the trade, and to himeelf 
also, because his business will be immediately cut off as soon as it 
has served its purpose and he is no longer needed. 

I trust, Sir, that you will continue to move in this matter until 
the trade presente a united front on this question. 

| i Unitas. 
September 22nd, 1915. 


{ 


Writing as a private individual, happily so placed as to be free 
from danger of financial hardship due to German competition, I 
have always regarded with complete astonishment the attitude of 
the electrical trade since the war towards the A. E. d. Oo. When I 
read the speech of Dr. Rathenau's at the recent A. E. G. meeting, 
T came to the conclusion that bis hearers must hava been either 
drugged with despair or of German nationality. The electrical 
trade has furnished thousands of soldiers for the war. and some 
of the largest concerns are still struggling with staffs depleted 
of their best workmen at the commencement of the war. Some 
of us have to mourn colleagues a8 & reault of this war, and yet, 
after 12 months, the director of a purely German company, 
English only by a legal device, is able to stand up and declare 
that his premises are still open, and that his business is in being. 
It is no good begging the question, for we know that the German 
stocks in England have been exhausted months ago, and my own 
opinion by comparieon of the furtive-looking drawings which the 
Electrical Co. now farnish with their tenders, is that the machines 
they are selling are made and bought in England. I claim neither 
excessive sentiment nor patriotism, but the attitude of mind of an 
English firm who knowingly sell machines in order to keep the 
Electrical Co. in being after the war is incomprehensible. 

At a musio hall the other evening I noticed that quite the most 
popular song was one which shrieked in a minor key about our 
duty to keep the home fires burning till the boys come home, 
and undoubtedly this is a sentiment which is of tremendous im- 
portance in these dark times. ; 

Without losing our self-proportion in any way whatever, it is 
our duty to our workers who are now fighting for us to stamp out 
once and for all the jumping-off places in England from which, 
after the war, the Garman concerns will start their campaign 
menacing the livelihood of the Euglish soldier. 

I have no use whatever for racial hatred as a religion, but I 
honestly baliave that if one's sense of proportion is to go, the Gott 
Strafe Eneland' is less reprehensible than this nasty furtive 
mou: v - cett ing. : 

I do not think any decent Englishman will matertally disagree 
with the above attitude of mine, aud if so, is there no way of 
definitely tracking down the people who are selling machines to 
the German companies? I do not know why the B. E. A. M. A. have 
not taken action before, as they, I hear, represent the bulk of the 
electrical trade. 

I wonld gladly take a page of the ELRCTRICAL Review which 


could ba reserved for the names of firms who have not supplied 


for the last nine months any machinery whatever to certain firms 
named on this paze. This should help a little, any way. 
No Fartiveness. 
September 28th, 1915. 


BUSINESS NOTES. 


Consular Notes.— GREECE. — The American Consul 
at Athens reports that announcement has reoently been made that 
the Government Commission charged with the study of the 
question has recommended the award to the Western Electric Co.. 
of Chicago. of the contract for fornishing and installing a central 
station and switchboard at Sslonika and furnishing a central 
station at Athens with all equipment, including several thousand 
telephone instruments. The price to be paid by the Greek Govern- 
ment is understood to be in the neighbourhood of £40,000, and 
payments will be extended over a period of several years. 

ADEN.—The American Consul at Aden revorts that an electric 
railway between the various parts of Aden-Tawahi, Maala, Crater 
and Shaikh Othman—would undoubtedly pay well upon the com- 
paratively small capital required for its installation. Not only 
would it carry passengers between these places. but aleo freight 
from Tawahi and Crater to the wharves at Maala. The same 
power plant could develop sufficient electricity to supply Aden 
with electric light and power for electric fans, which would tend 
to make life endurable in one of the hottest places on the globe. 

PERU.—The American Consul at Callao reports that the com- 
pany known there as the Empresos Electrioas Acociadas (Lima Light, 
Power and Tramways Co.) holds practically a monopoly of the 
electric railway, power and light in Lima, Callao, and several of 
the suburban towns. The company's revenues from its various 
branches during 1914 amounted to $1,913,468, as compared with 
31.981.560 in 1913, a rednotion of 868092. The gross expenditures 
were $1,328 323 in 1914 and 51.420 694 in 1913, representing an 
economy of $92,371. In view of the fact that these results were 
obtained during the most abnormal year in the history of the 
company, and the net receipts of the year under review were the 
largest yet obtained by the company, the year's resulta were 
highly satisfactory. The two principal factors that affected the 
revenues of the company were the disturbed political situation in 
the first half of 1914 and the consequences of the European war 
during the second half. : 

The light and electric power section shows for 1914 a decrease 
in gross receipts of $1,732. A considerable decrease in the revenues 
from the consumption of electrical energy in motive power is to be 
expected during the present year on account of the decreased opera- 
tion or the complete stoprage of the principal consuming factories 
and the closing of ather workehope and centres of industry during 
the latter part of 1914. 

During 1914 the installation of the fourth hydroelectric unit in 
the Yanacoto generating station was completed, furnishing four 
unite with a total capacity of 10,000 f.. And the new contract 
for the publio lighting of Lima, which has been under negotiation 
for a long time, waa also ratified during the year. This contract 
is for a term of 10 years, and fixes the rate of service to be 
rendered at $4,866 a month, or $58.892 a year. The company is 
obliged to provide 660 lamps and 1.600 incandescents for the ser- 
vioes of the city. and to effect all extensions which may be 
normally required by the municipality in the lighting service. 
Such installations are to be made without cost to the municipality 
and remain the property of the company. 

The groes receints of the urban and interurban tramways 
amonnted during 1914 to about £200 000, a decrease of about 
£9.000 in comparison with 1913. The gross receipts of the Lima 
urban tramways were about £90,000, or about 28.800 lees than the 


‘preceding year. This section was augmented during the year by 


12 new American-built cars of the latest type. There was a re- 
duction in the revenues of the Lima-Cherrillas tramway of about 
£2,350, the gross revenues of the year being about £56,000. The 
branch from Lima to Oallao also suffered decreased revenues to the 
amount of about £35.000, in comparison with 1915. This is due 
to the suspension of maritime traffic and the limitation of business 
in Callao, an essentially msritime port, the traffic of which is de- 
pendent upon the volume of business and movement therein. The 
Magdalena Interurban Tramway is the only one that showed an 
increase in the groma receipts of the vear, being about £7,000 in 
1918 and about 27.500 in 1914. The number of pasrengere 
carried by the tramwavs of the company fell off from 
29,020,888 in 1913, to 98.120,425 for 1914. A dividend of 1 per 
cent. was distributed during 1914 in accordance with the agree- 
ment entered into with the bondholders. The tenth annual report 
of the direotors of the Sociedad Electrici de Arequipa, Ltd., shows 
that the lighting service in 1914 returned revenues to fhe amount 
of about £15,600, or about £770 greater than in 1913. The gain 


in the revenues from the power service during 1914 over 1913 was 


abont £970. 

SOUTH AFRICA.—The American Consul at Port Elizabeth 
reports that the opportunities for increasing American trade in the 
future should be fairly numerous. There is atill, however, one 
most essential detail for American exporters to learn. South Africa, 
as a whole, ia conservative. aud many of ita people are most pro- 
nounced in their ideas, and cling tenaciously to them. When the 
products required are more or lesa similar to lines already estab- 
lished, and in many instances superior. American salesmen are apt 
to make the mistake of attempting immediately to convince the 
prospective customer of the inferiority of the article he has been 
selling in comparison with the article he wishes bim to rell. 
Experience has taucht older ealesmen in South Africa a better 
method. The product is discussed cautiously until the salesman is 
able to determine what chance, if any. there is of introdocing his 
line. If considered favourable, the proposition is presented sa soon 
as possible, If only trifling details of construction or finish are 
objected to, and the trade is of reasonable importanoe, the desired 
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changes are agreed to. If of considerable importance, the salesman 
procures samples and prices, and submits to his principals for 
decision as to whether or not they can be manufactured at prices 
quoted, or lower. In many staple products standards and patterns 
of long years’ standing are still in use, with little evidence of 
desire to change. The Consul accordingly observes that if American 
manufacturers want the trade they must either make the goods 
asked for, or engage in a campaign of education in eonnection with 
their products. 

CHINA.—The American Consul at Shanghai reports that the 
railless electric cars which were placed in the Shanghai Streets 
several months ago by the Shanghai Tramways. Co., and subse- 
quently withdrawn on account of the imperfect roadbed have now 
been restored, the roads having been rebuilt with concrete founda- 
tion and surface so as to be able to bear the weight of the cara. 

Five oars are being placed in service on one road. A number of 
improvements have been made in the cars since they were first 
placed in service. It is expected that this railless car system will 
be given a thorough test, and if it proves successful other routes 
will be established. Elsewhere the Consul reports that American 
railway and electrical supplies are being favourably received, and 
large purchases will necessarily have to be made in the near future, 
particularly for the necessary upkeep, of the railways now in 
operation. The aggressive local managers of the United States 
Steel Corporation and other American enterprises are alert and 
capable of securing and holding available and desirable trade. 

BRAZIL.—The American Consul at Bahia reports that work in 
a large hydro-electric plant was practically stopped throughout 
last year. The company constructing it is called the Companhia 
Brazileira de Energia Electrica (of which the chief owners are 
Messrs. Guinle & Co., of Rio de Janeiro), Theiplant is planned to 
generate 25,000 H. P. by using a natural fall in the River Para- 
guassu, near Bahia, but the company has been subjented to delays, 
and has asked for an extension of time for its franchise with 
which to complete sufficient of its plant to generate 5,000 H.. It 
is hoped that this will be ready in 15 monthe. 


Catalogues and Lists.—Messes. SIEBE, GORMAN 
AND CO., LTD., Westminster Bridge Road, London, 8.E.—Illustrated 
pamphlet desoribing their Vivator oxygen  resuscitating 
apparatus, for use ia cases of collapse from electric shock, gas- 
poisoning, apparent drowning. &o. 

Tae ELECTRICAL SUPPLIES Co., 53, Victoria Street, London, 
8.W.—Catalogue entitled Concerning Electric Fires, containing 
illustrations, brief particulars and notes of prices of Quead and 

Ensign" pattern electric fires. 

Messrs, Dick, KERR & Co., LTD., Abohurch Yard, Cannon 
Street, London, E.C.—This is a well-produced art publication 
bound in a cover of neat design, in the 40 pages of which is 
given an interesting account of the company, the various works in 
which it conducts its manifold electrical manufacturing opera- 
tions, and some of the important oontraots (electrical, engineer- 
ing, and general contracting) that have been carried out by it in all 
parts of the world. The publication is fully and excellently illus- 
trated, the many half-tones including views of the electric manu- 
facturing works at Preston, and their various departments, the 
Britannia 5 Works, and the Britannia Engineering Works at 
Kilmarnock. Among the plant illustrated we observe turbo-alter- 
nator seta for the L. & S. W. Railway, the L. C. C., for Madras and 
for St. Helens, alternators for Japan and British Columbia, the 
power house at Kinlochleven, electric locomotives for British 
Columbia, H. r., D.C., electric railway work in Lancashire, Thury 
winding gear, steam locomotives, track construction in Mexico, 
electric tramway construction at Mandalay, Walton pumping 
station, the experimental tank of the National Physical Laboratory, 
electrically operated bascule bridge at Deptford Creek, ferro-Ooon- 
orete building work, And reservoir work of the Metropolitan Water 
Board. Many other views show electrical and other machinery, 
and from what we have said, it will be seen that the publication 
contains a representative account by pen and picture of the large 
and varied undertakings carried out by one of the best known 
of British electrical and engineering manufacturing and con- 
tracting firms. Editions of the work in Spanish and Portuguese 
are now in preparation. Nota ot number of copies of the book 
are available for distribution, but the firm will be pleased to send a 
copy to any bona fide inquirer on receipt of application. 

THE BRITISH THOMSON-HovusTON Co., LTD., Rugby.— Illustrated 
5 giving particulars of motor control panels for c. o. 
circ 


Messrs. A. GALLENKAMP & Co., LTD., 19/21, Sun Street, Fins- 
bury Square, London, E. C.— Illustrated list No. 65 (8 pages) con- 
taining full particulars of their improved eleotric laboratory fur- 
naces. 

IxpIA-RUBBER GUTTA-PERCHA AND TELEGRAPH WORKS Co., 
LTD., 106, Cannon Street, London, E.C.—Folder, giving particulars, 
prices, and test results, of Hercules dry cells. 

BnririsR THOwSON-Hovuston Co., LTD., 77, Upper Thames Street, 
London, E.C.—A new illustrated price list of Mazda wire-drawn 
lamps, Voltage, wattage, candle-power, dimensions and price are 
all clearly tabulated. All the standard Mazda lamps are included, 
and Mazda half-watts have a couple of pages to themselves. 
A quite distinctive design in colour adorns the cover. In the 
charming flight of fanoy the sun absolutely doesn't stand the 
_ ghoet of a chance. 


New Zealand Imports.—aAn Australian newspaper 
states that at a conference of New Zealand Chambers of Com- 
: merce early in August a resolution was passed in favour of legis- 
lation to make compulsory thé marking of the name of the 
country of origin on all goods imported into New Zealand. 


Bankruptcy Proceedings.—ALEXANDER B. GILLESPIE, 
electrical engineer, 499, George Street, Aberdeen, was examined 
in sequestration, before Sheriff Laing. In reply to Mr. 8. M. 
Chryatall (for the creditors) Gillespie sad rts that he had been 
in business sincs 1912 in the shop. Previous to that he had been 
in a small workshop. He had a partner for about a year. He 
first found himeelf in serious difficulties in 1914, but he had been 
in difficulties all along for want of capital. He had very little 
capital when he started, only a pound or two. He had taken 
things too cheaply, aud had one or two bad debts. He had had 


tame very big contracts. His liabilities were 2218. and his assets 


£46, providing for a dividend of 3s. 6d. in the &. The Sheriff 
administered the usual oath. X ae f 

T. A. FLATHER, electrical evgineer, Leeds.—Ostober 13th is the 
last day for the receipt of proofs for dividend by Mr. H. C, Bowling, 
24, Bond Street, Leeds, the trustee. | T 


Catalogues Wanted.—Messrs. Marsh BROS., who 
have removed to 41-43, Fargate, Sheffield, where they have fitted 
out a complete electrical showroom, invite mannfacturers to send 
them copies of their latest lists of electrical accessories, heating 
and cooking appliances. : > 4 


Trade Announcements.—We are informed that the 
Robertson Electric Lamps, Ltd., and Osram Lamp Works, Ltd., 
have been amalgamated, and the business will in future be carried 
on under the title of OsRAM-ROBERTSON LAMP Wonks, LrD. In 
connection: with this almagamation the new company has pur. 
chased the entire interest in the Lemington Glass Works, Ltd, 
Lemington-on-Tyne, which company will continue under its own 
name as heretofore. The Osram-Robertson Lamp Works, Ltd., has 
taken over the obligations of all three companies. 

Messrs, JAMES GORDON & Co. removed on Tuesday last to 
larger offices at Canada House, Kingsway, London, W. O. Telephone 
No. Holborn 1195.” : 

In order to more efficiently cope with extending business, the 
SWEDISH GENERAL ELECTRIC, LTD., have now opened up a bran 
office at Lloyd's Bank Buildings, Manchester, which will deal with 
all inquiries emanating from Manchester, Lancashire and Cheshire 
districts generally. . 


LIGHTING and POWER NOTES. 


Aberdeen.—Price IxCREASE.— The T. C. has rejected, 
by 20 votes to 10, the Electricity Committee's recommendation that 
the charges for electricity be increased by 15 per cent. all round, and 
decided that the charge for current for lighting (including public 
lighting) be increased by 10 per cent., and the charge for motive 
power (including heating and cooking) be increased by 25 per cent. 


Abertillery—AnnuaL ReEport.—The report of the 
Council's electricity undertaking for the year ended March 8 let 
last, shows that the income for the year amounted to £2,301, an 
increase of £253 on the previous year; the expenditure was £1,855 
and the gross profit £445, an increase of E340; after deducting 
loan and other charges £1,751, there was a deficit of 21,306. The 
net deficit since the inception of the undertaking to March 3 lat 
is stated as £4,827; at that date £2,901 had been provided out of 
the district rate, and a further £620 has since been transferred 
to rate account, leaving £1,306 to be provided for in future. The 
cost per unit sold had been reduced from 4°197d. to 3°649d., and 
the sale had increased by 10,970 units for the year under review. 


Bootle.—Proprosep Loan.—The T. C. has confirmed a 
propoeal of the Electricity Committee to acquire for the electricity 
works two boilers in course of construction by Messrs. Baboock 
and Wilcox, Ltd. Application is to be made for sanction to borrow 
£8,000, £5,600 being for the boilers and £2,500 to cover cost of 


erection, &c. 


Bristol.—Price INCREASE.— The T. C. has increased 
the price of current for lighting by 73 per cent., and for all other 
and combined supplies by 15 per cent., from the date of recording. 
the meters for the September quarter. : 


Bury (Lancashire).— OVERHEAD CABLES.—The B. of T. 
has sanctioned the placing of overhead cables from Barnbrook, 
Bury, for the transmission of electric current in bulk to the 
Heywood Corporation. As far as possible the tramway standards 
along Bell Lane and Rochdale Old Road will be used. 


Buxton.—The contractors for the electric light at St. 
Mary's new church have asked the U.D.C. for terms for electricity. 
The Council has replied regretting that it cannot advise the 
placing of a distributor for the supply along Dale Road, and 
suggesting that a cable be laid, if required, subject to the net oo 
being charged to the Church Building Committee. 


Castlewellan. — Prov. ORDER. — The L.G.B. has 
informed Downpatrick Council, that as a reeult of the inquiry 
recently held into the application of the Council to be vested with 
powers of an urban authority in order to light the town of 
Oastlewellan by electricity, such power has been granted. The 
Board has also approved of the E. L. scheme and the number of 
lamps to be erected. : 1 


THE ELECTRICAL REVIEW. 


[Vol. 77. No. 1,975, OOTOBER 1, 1915. 


Carrickmacross;—A limited company has been formed, 
with a capital of £6,000, to purchase the business of the manu- 


facture and sale of gas and electricity now carried on—the former 


by the Oarrickmacross Gas Co., and the latter by Mesers. John 
cKeever and J. J. McCaul, of that town. The electrical plant is 
capable of dealing with 200 average installations; 25 per cent. of 


this number have already been connected, and orders are coming - 


in regularly. The new company takes over important contracts 
for electric supply to the Great Northern Railway Co., of Ireland, 
and the Carrickmacross U. D. C. 


Charleville (Co. Cork).—The public electric lighting 


soheme, which cost about £2,500, has now a revenue of about 


£600. 


Chesham.—By arrangement with the E. L. Co., the 


U. D.C. has decided to discontinue street lighting. 


Colchester.— VEAR'S WORKING. — The accounts of the 
electricity supply undertaking for the year ended March 31st last 
show an increase in the output, 1,658,596 units having been sold, 
as compared with 1,623,526 during the preceding year. The total 
income was £18,110, an increase of £301. The works cost was 
£10,297, an increase of £159, and gross profit £7,813; after 
deducting £5,914 for interest and redemption charges, and writing 
off £1,086 for prepayment installations, there was a net profit of 
£813. The load factor was 20°49 per oent., maximum load 924 KW., 
and the generating plant capacity 2,030 KW. The total costs per 
unit were 1°49d, and the average price obtained from private 
supply was 2'99 unit, publio lamps 2°23d., and tramways 14d. 


Continental.—Russta.—In a study of the resources of 
the Caucasus in connection with the Russian mobilisation of 
industry, it is observed that the hydro-electric installations in the 
towns of Hagri, Suchum, Novykaphon, Batoum, Artvin, and 
Borzhom have outputs of 540 to 1,500 H.P. They are being turned 
to account at the moment for the usual local requirements ; but 
a portion of their power, it is claimed, should be used for the 
production of chemicals, In the matter of equipping electric fur- 
naces in the Caucasus for the production of nitrates, the Com- 
mission hes entered into negotiations with suitable firms. 

It is stated in the Caucasian Press, that the question of using 
the water power on the Rivers Kuban and Maloi-Latu is being 
considered. The Counoil of the Caucasian Vioeroy has approved 
the chief points of an agreement (with some change of details) 
with Y. Nikolenku, for a period of 75 years, allotting him land on 
the said rivers ; but with the right of the Government to bay him 
out after 30 years. The estimated power of the station is 
45,000 Kw., and exceeds that of all the other electricity works of 
the Caucasus put together, which aggregate 30, 600 Kw., not 
counting the plant connected with the mining industries. It also 
exceeds the power of the Larsk station included in the Stewart 
concession. The Nikolenku concern will require a capital of 
15,000,000 roubles. 

_- S8parn.—A small electricity generating station has just been 
completed and put in operation at Ciudad Rodrigo, by the Sociedad 


Hidroeleotrica del Agueda. Certain available water-power near the 
town is being utilised. 


_ Doncaster,—ANNvuAL Accounts.—The abstract of 
apcounts for the year ended March 31st, of the electricity depart- 
ment, shows receipts amounting to £15,789, as compared with 
£14,844 during 1913-14; the expenditure was £14,494, as against 
£18,329 during the preceding year, and there was a surplus of 
41,295, as against £1,015 in 1913-14. Under existing powers the 
Corporation can still borrow £874 for the electricity department, 
whilst the undertaking still owes a balance of £69,860 of the sums 
which have been borrowed for expenditure on the works. 


East Ham,.—Annvuat Accounts.—The total income of 
the electricity undertaking for the year ended March 31st last was 
829,859, as compared with £32,737 for the previous year, a 
decrease of £2,878. The expenditure was £18,599, a decrease of 
£1,624 as compared with 1913-14. The gross profit was £11,260, 
against £12,514, a decreaee of £1,254, represented by £2,878 de- 
ficiency in income, leas £1,624 decrease in expenditure. After 
meeting all charges, including revenue contributions to capital 
expenditure, there remains a deficit at the close of the year of 
£365. The Electric Lighting Committee recommends that the 
deficiency be charged to the depreciatibn and renewals fund. 
Having regard to the decreased consumption of current for public 
lighting and business premises in consequence with the restricted 
lighting order, together with the extra cost of generation, the 
Committee recommends the Council to increase the charges for all 


current supplied, by 20 per cent., from and including the December 
quarter. 


Fleetwood.—Price Incrtase.—The Electricity Com- 
mitteee has recommended ‘that from the end of September the 
price of current should be inoreased 10 per cent., the increase not 
to apply to electricity consumed through prepayment meters. 

The question of the conversion of the existing gas lamps in the 
town to electric lamps has been deferred. 


Gravesend,—The T.C. has adopted the recommenda- 
tion of the Electricity Committee to erect a concrete retaining wall 


at the works for increasing the capacity of the coal store, at a 
cost of about £250. 


_ Grimsby,—Price IxcREASR.— The E.L. Committee has 
increased the charges for current as under :—Lighting, from 33d, 


to 4d. per unit; maximum demand, from ld. to 1jd.; power, 
first 450 units, from 21d. to 23d., with no charge beyond ; time 


switoh, first 50 units, from 8s. to 9s. The increases will add 
£1,000 per annum to the revenue. 


Hastings.— PRICE IncreasE.—The T. C. announces 
that as from the reading of the meters for the current quarter, 
the charges for current supplied to private consumers will be 
temporarily increased by 10 per cent. This is due to the increased 
cost of fuel and materials, and to other existing exceptional 
circumstances, 

Annual 


Hawick.—VALUATION AppEAL.—At the 
Valuation Appeal Court, the Urban Electric Supply Co., Ltd., 
appealed against the assessors’ valuation of their works at £2,420, 
and proposed that it should be returned at £1,180, the amount 
last year having been £1,700. The Court fixed the valuation at 
apy a It was stated that there would be an appeal to the Court 
of Seasion. 


Holyhead.—The U.D.C. has decided to give the 
London and North-Western Railway Co. a supply of current for 
lighting and power at Holyhead station, at 3d. per unit. The 
annual consumption will be about 94,000 unite for lighting, and 
1,300 units for power. 


‘Kilmallock (Co. Limerick), — E.L. ScHEME.—A 
public meeting has appointed a Committee to take steps for an 
improved public electric light service. Messrs. J. J. Murphy & Co., 
who furnish the present service, intimated that they would main- 
tain it until April next, and that they were prepared to take 
shares in the new echeme. 


London. — Stepney. — YeEAR’s WorkING. — The 
accounts of the Corporation electricity undertaking for the year 
ended March 31st last show a total income of £93 637, being an 
increase of £7,197 over the previous year; the total expenditare 
amounted to £48,568, an increage on 1914 of £6,514; this leaves 
a surplus to be carried to net revenue account of £45,070, as com- 
pared with £44,387, representing a gross profit of approximately 
81 per cent. on the average capital employed. There has been an 
increase in the number of units sold, from 16,197,123 to 18,757,007, 
made up as follows :—Private consumers for lighting, 4,668,062 
units; for power and heating, 7,751,032 units; in bulk for light- 
ing, power and heating, 4,112,801 units; public bulk supply, 
1,562,707 units; and public street lighting, 662,405 units. The 
total net revenue account, including the amount brought forward, 
amounted to £45,611; after deducting £31,442 for loan charges, 
£1,200 for stand-by and other charges amounting to £2,267, the 
net profit carried to the appropriation account was £10,702, as 
compared with £14,177 in the previous year. The net profit of 
£10,702, with £1,448 brought forward, amounts to £12,150, which 
it is proposed to deal with as follows: — E 525 income-tax on 
profits ; £6,165 capital expenditure ; £502 to be written off capital 
account in respect of assets (machinery, maias and meters) now 
non-existent, less £13 on house services; £1,837 in respect of 
items of a special nature; and £2,000 to reserve, carrying forward 
£1,134. The general reserve account now stands at £28,000. The 
total average cost per unit sold was 1°024d., the lowest but one on 
the record of the undertaking. 

HACKNEY.— PRICE INCREASE.— The Electricity Committee 
reports that, after consideration of the borough electrical 
engineer's report upon the position of the electricity under- 
taking as affected by the conditions now prevailing, it is 
anticipated that a considerable loss on the year’s working will 
ocour instead of a surplus of £30, as anticipated when the esti- 
mates were under consideration ; under the circumstanoes, in order 
to meet the deficit, the Committee recommends that, as from the 
date of the readings of the meters for the quarter ending Decem- 
ber, 1915, the existing scale of charges for electricity be increased 
by 10 per cent. 

HAMMERSMITH.—The Electricity Committee recommends that a 
supply of electricity be given to the works of Regal Films, Ltd., 
who are prepared to guarantee a minimum payment of £100 per 


annum for a period of five years. 


The electrical engineer reports that, owing to the increased 
demand for electrical energy for factories engaged on Government 
work, it will be necessary to obtain seven additional 200-K w. 
transformers, : 

The L. C. C. has made arrangements for the B. C. e application for 
a loan for the proportion of the cost of the Battersea, Fulham and 
Hammersmith linking-up echeme, to be reconsidered at its first 
meeting after the recess. 

PoPLAR.— The electrical engineer reports a substantial increase 
in the output of the undertaking for the June quarter of 
1,076,456 units, or 31 per cent. The total income was increased 
by £3,297, while the coal bill was only increased by £1,858. The 
net profit, when ascertained, will show an increase over the 
corresponding quarter of last year, due, in the opinion of the 
Electricity Committee, entirely to the favourable purchase of coal 
in November last for future delivery. 

BETHNAL GREEN.—Mr. H. W. Couzens, the Council's consulting 
electrical engineer, has reported that in the area of the new 
Tysen Street sub-station there are sundry premises which are 
likely to become users of electricity if a supply is available, 
and he suggests that it would be in the interests of the Council, 
when the road is opened, that a distributor cable should also be laid 
in order to afford a supply to that district. The suggestion has 
been approved. 

STOKE NEWINGTON.—The electricity accounts show a balance 
of 23,810; £3,000 has been carried to reserve, £500 to the credit 
of rates account, and the balance carried forward. 


(Continued on page 435.) 
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LONDON AND SOUTH-WESTERN RAILWAY ELECTRIFICATION. 


(Continued from page 391.) 


WE illustrate herewith the ferro-concrete viaduct built by 
Messrs. Holloway Bros., Ltd., which serves the purpose of 
a coal conveyor, and the store of coal outside the boiler- 
house ; this coal can be conveniently shovelled into trucks 
on the adjoining siding, hauled up to the railway, 
and: then carried along the viaduct into the bunkers 
These bunkers are of 


over the boiler-house firing floor. 


EXTERIOR OF L. AND S. W. Ry. PowgéR HOUSE, SHOWING COAL VIADUCT 


AND OUTDOOR COAL STORE. 


reinforced concrete, and have a capacity of about 1,400 tons. 
They deliver the coal through chutes to the hoppers of the 
mechanical stokers in the usual way. 

The boilers, of which 16 are at present installed, are of 
Messrs. Babcock & Wilcox’s make, and are arranged in 
two rows running parallel with the turbine room, as shown 
in the adjoining view ; the stokers are of the chain-grate 
type, operated by sprocket wheels and chains from a shaft 
running the whole length of each range 
of boilers, and driven by a motor, as 
shown on the left of the view. Two 
handsome brick chimneys, constructed 
on the Alphons Custodis principle, have 
been erected outside the boiler house at 
the permanent end of the building ; 
each chimney is 230 ft. high, and has 
an internal diameter of 13 ft. 6 in. at the 
top. Green economisers are used to 
heat the feed-water, and the boilers are 
provided with internal superheaters, the 
output of each unit being normally 
over 20,000 Ib. of steam per hour at a 
pressure of 200 lb. per sq. in., and with 
a superheat of 200° F. 

The feed-water make-up, which is de- 
rived from the town mains, is softened 
and purified in an installation of 
water treating and filtering apparatus in 
the boiler house, and is stored in a 
covered reservoir having a capaeity of 
110,000 gallons, which runs the whole 
length of the building on the flat roof 
over the switchgear bay, and is divided 
into two compartments. 

The ash-handling apparatus is situated 
at the end of the boiler house, and com- 
prises a motor-driven blower connected with a receiver out- 
side the building (shown in our view of the coal store) ; 
pipes running under each range of boilers in the base- 
ment open into this receiver, and are provided with open- 
ings under each boiler, which are normally closed by cast- 
iron plugs (see illustrations, p. 432). The ashes are dropped 
from chutes into a truck which is equipped with a motor- 
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driven clinker-breaker, and after being reduced to a manage- 
able size are fed iuto the pipe, the powerful in-draught 
ensuring that no dust or fumes shall escape into the sur- 
rounding atmosphere. The ashes are swept along into the 
recaiver, where they are separated from the air-current, and 
are finally dropped into trucks on the siding below. Addi- 
tional pipes are carried under the back sections of the 
boilers, to enable soot, &c., to be re. 
moved from below the tubes in the same 
way. The process is very rapid, cleanly, 
and economical. 

Two of the feed pumps and a sump 
pump in the boiler house are driven by 
steam; with these exceptions, all the 
pumps and auxiliary machinery through- 
out the power house are motor-driven. 

Amongst these machines are an air- 
compressor, and a vacuum pump for 
cleaning purposes. Two exhaust-steam 
feed-water heaters are provided. 

The steam pipes are arranged on the 
unit system, a group of four boilers sup- 
plying each main turbine ; the boilers and 
turbines can, however, also be connected 
to a common main, in order to give 
greater flexibility of working. 

The main generating sets, which were 
supplied by Messrs. Dick, Kerr & Co., 
Ltd., are rated at 5,000 Kw. each at 
11,000 volts, 25 cycles per second, three- 
phase, when running at 1,500 R. P. M. 

The turbines are of the impulse type, exhausting into 
condensers situated beneath them in the basement. Each 
generating set is provided with a direct-connected exciter, 
anda motor-driven fan for ventilating the alternator, the 
air being drawn through dry filters from outside the 
station. 

One of our views (p. 433) shows the generating sets, and 
incidentally the interior of the turbine room, together with the 
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INTERIOR OF BOILER HOUSE, 


travelling crane, which was made by the Chatteris Engineer- 
ing Works Co., and is of the three-motor type, with a lift of 
40 tons. Another view shows the direct-current plant, 
consisting of three turbo-generators, made by Messrs. Dick, 
Kerr & Co., Ltd. ; thesearedriven by turbines made by Messrs. 
Parsons and Uo. through gearing, the turbines running at 
5,000 R.P.M. and the dynamos at 575 R.P.M. These sets 
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432 


THE ELECTRICAL REVIEW. 


[Vol. 77. No. 1,975, OcTOBER 1, 1915. 


have each an output of 400 Kw. at 220 volts, and supply 
energy for lighting and auxiliary power purposes, in conjunc- 
tion with a Tudor battery as a stand-by. 

The condensing plant was made by Messrs. Willans and 
Robinson, Ltd., and is provided with their rotary air-pump 
system, which is shown in one of our views. In this system 
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B. & W. PNEUMATIC ASH-HANDLING PLANT. 


the air is extracted from the condenser by means of an 
ejector, the condensed steam being removed by a separate 
centrifugal pump from the bottom of the condenser. The 
pumps are driven by a small steam turbine, seen in the 


ASH CHUTES, CLINKER-BREAKER AND PIPES. 


background of the illustration, while the circulating Waar 
pump is driven by a motor. 

The system of dealing with the circulating water presents 
some novel features. As already mentioned, the circulating 
water is derived from the River Wandle, through open 
ferro-concrete ducts; the supply duct is laid with a fall 


towards the power house, and is provided at the inlet with 
a screen consisting of fixed bars, which are cleaned by means 
of a motor-driven rake, and are designed to deal with 
2,000,000 gallons of water per hour. Close to the power 
house the water enters a chamber in which is mounted a 
rotary screen, in the form of a perforated disk, which 
is kept in rotation by 
a motor. A series of 
water jets directed 
against the upper por- 
tion of the disk, at the 
back, blows out any 
matter that may have 
collected in the perfora- 
tions, driving it intoa 
catching trough, from 
which the sludge is led 
into a perforated skip ; 
the skip, when full, is 
hoisted by a crane and 
emptied into a truck, 

From the fine screen 
the supply duct passes 
along the whole length 
of tbe engine room, 
alongside of the con- 
densing plant in the 
basement. The dis- 
charge from the con- 
densers is delivered into 
a similar duct, which 
| conveys it back to the 
4 river over a series of cas- 

cades, by which it will 

be cooled to within a 

few degrees of the inlet 
temperature before it is finally discharged into the river. 
(This part of the plant is not as yet completed.) 

Three large cooling towers, built by the Klein Engineer- 
ing Co., Ltd., have been erected alongside of the water 
ducts at the river end of the power house, and the arrange- 
ment is such that at times when the supply of water from 


WILLANS CONDENSING PLANT. 


the river is inadequate, the discharge water can be pumped 
over the towers and delivered, after cooling, to the inlet 
duct. The ducts are built of reinforced concrete with a 
brick lining, waterproof sheeting being inserted between the 
lining and the concrete to prevent seepage. 


(To be continued. ) 
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THE SUPPLY OF ELECTRICITY AT 
STOWMARKET. 


THE Suffolk Electricity Supply Co. has recently completed 
an entirely new generating station at Stowmarket, which 
will practically supersede the old plant. 


er 
— — — 


L. & S. W. RAILWAY POWER HoUsE : Dick, KERR-PARSONS D.C. TURBO-GENERATORS. 


T wo:four-cylinder vertical gas engines supplied by Messrs. 
Fielding & Platt, of Gloucester, have been installed, together 
with two multipolar dynamos made by Messrs. Mather & Platt 
and the General Electric Co., Ltd., respectively. One of these 
sets is entirely new, but the other has been doing duty in 


makers have, however, introduced a special ignition shaft 
across the tops of the cylinders in the new engine, with a 
handwheel for altering the timing. The ignition circuits 
derive their current from the main supply, and there are 
two lamps in series with the circuit for each cylinder, con- 
sequently the drivers have an ocular demonstration when 
any failure occurs. Both sets run at about 250 R. P. u. A 
rather unusual feature, 
devised by Mr. Napier 
Prentice, the engineer 
to the company, is the 

an of drawing the air 
or the engines through 
the closed crank cases, 
whereby the moving 
parts are cooled while 
oil leakage is prevented 
owing to the slight 
vacuum induced. 
Naturally, oil separators 
have to be provided 
between the crank case 
and the engine cylinders, 
otherwise a good deal 
of oil would be drawn 
off with the air. This 
arrangement also pre- 
vents any leakage of gas 
into the engine room, 
which may have got. past 
the piston rings. 

Starting is effected by 
compressed air at 300 Ib. 
pressure, which is stored 
in two vertical steel 
cylinders alongside of 
the engines. These air reservoirs are cross connected to 
either engine, while the motor-driven compressor is in 
duplicate, hence any failure of the air pressure is highly 
improbable. 

The water from the cylinder jackets is pumped over a 


L. X S. W. RAILWAY PowER HovusE: DICK, KERR 5,000-Kw. A.C. TURBO-GENERATORS (see p. 431). 


the company's Felixstowe station for some years. The new 
set has cylinders 1 in. larger in diameter than the old one, 
and develops 180 B. H.P. as against 150 B. H. P. for the smaller 
size; otherwise the engines are substantially alike. The 


wooden cooling tower of the “ Klein” type, with the usual 
cooled-water tank below it. Two motor-driven centrifugal 
pumps are used for circulating the water, one of which 
draws from a hot well and pumps the water over the tower, 
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while the other forces the cooled water through the engines, 
whence it returns to the hot well by gravitation. There 
is of course some loss by evaporation, and this is made up 
from the town mains. The cooling system is completed by 
a circular galvanised steel tank mounted on a wooden 
framing, and having a capacity of 1,000 gallons. This 
tank, which is always kept full, forms an emergency supply 
in case the pumps fail. 

Outside the generating station, and only protected by 
side walls and a roof, are two producers, together with the 


STOWMARKET ELECTRICITY WORKS: PRODUCER HUUSE. 


usual wet and dry scrubbers, a special feature of the plant 
being the cooling of the gas in a considerable length of 
gilled piping between the producers and the scrubbers. The 
fuel used is coke, which is hanled up to the feeding plat- 
form in a wheeled truck arranged for tipping when slung. 
When starting, the fires are drawn up by a motor-driven 
fan, which sucks from the piping at each engine, thus saving 
several idle revolutions for exhausting the air in the pipes. 

Great care is taken to prevent gas getting into the 
engine room, and there is no communication with the 
producers except by going outside the 
building. 

Another feature is the utilisation of 
the exhausts to provide ventilation. For 
this purpose the exhaust pipes are sur- 
rounded by an old boiler shell set up on 
end, and the heat from the pipes, 
with the discharge of the exhaust 
gases near the top, causes a strong up- 
draught. 

In the engine room the exhaust pipes 
from each engine are enclosed by metal 
screens open at the top, and communi- 
cating with the pipe trenches at the 
bottom. These trenches naturally open 
into the bottom of the boiler shell, hence 
air is being continually drawn in from 
the engine room, and carries off the heat 
from the exhaust pipes while promoting 
ventilation. 

elow the emergency cooling-water 
tank is a similar tank, which supplies the 
wet scrubbers, the water being drawn 
from a well and raised by a motor-driven 
centrifugal pump. It is interesting to 
note that the effluent from the scrubbers 
is turned into the sewers, as has been 
done from the old plant for years, with- 
out giving rise to any complaints. 

Hitherto the pressure of supply has been 100 volts, but 
with the new station this voltage is being doubled, and the 
dynamos are shunt-wound to suit. 

The old battery, which was supplied by the D.P. Battery 
Co., has been increased to suit the new voltage, and now 
consists of 110 cells. Charging and discharging is carried 
out through a Crompton hand-regulated booster, but regu- 


lating cells and switches are also provided, to avoid ranning 
machinery at night. 

In one corner of the engine room, on a raised steel and 
concrete platform, is the switchboard, consisting of enamelled 
slate panels, with the usual fittings, and having very ample 
space at the back. 

The engine room, forming the main building, is framed in 
steel, and filled in with brickwork, except the wall at one 
end, which is of corrugated iron, to allow of easy extension. 
Runways are provided over the generating plant, upon 
which is mounted a 5-ton crane. Terralite cement has 
been used for the floors, with footways of chequered bricks, 
and the roof is of corrugated iron carried on steel principals. 

The battery room by the side of the engine room also has 
a corrugated iron end wall to allow of extension. 

Excepting for the engines, dynamos, auxiliaries, and 
battery, this plant has been designed by Mr. Napier Prentice, 


and much of it has been made locally, while the erection’ 


has been carried out by the company’s own staff. Eventhe 
cooling tower was made by local carpenters, although the 
design of the inside was supplied by the Klein Engineering 
Co., and all the motors were made by the East Anglian 
Engineering Co, at Stowmarket. 

The work is being paid for largely out of revenue, hence 
economy has been closely studied, the scrubbers, for example, 
being made from the flues which came ont of the boiler shell 
that surrounds the exhaust pipes. 


Gretna Railway Disaster.—In his report to the 
Board of Trade on the Gretna troop train disaster of May 22ad, 
which involved 227 deaths and 246 cases of injury, Lieut.-Colonel 
Druitt repeats recommendations previously made for preventing 
the terrible results arising from the outbreak of fire among the 
wreckage after a bad collision. These include the provision of 
electric lighting in all new stock, gas lighting in existing stock to be 
abolished and electric lighting to be provided as opportunity admita. 

After describing the scene following the collision the inspector 
says: Fire under such conditions was inevitable, and I consider 
that the cause of the outbreak in the main part of the wreckage 
was due to live coals from the overturned engine of the troop 
train, and this was afterwards intensified by the escape of gas 
from the cylinders as they burst. But I consider that the fire 
would have occurred even if all the vehicles had been fitted for 
electric lighting.“ 

Lieut,-Colonel Druitt understands that most of the principal 
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STOWMARKET: ONE OF THE GENERATING SETS. 


companies are providing electric light in all new carriage stock, 
and some are arranging to convert existing gas-lit stock as oppor- 
tunity occurs, but this must necessarily be a slow proccss spread 
over many years, 

In the inspector's opinion, the responsibility for the collision lies 
entirely with the two signalmen, J. Tinsley and G. Meakin, who 
were sentenced at Edinburgh recently to three years’ penal servi- 
tude and eighteen months’ imprisonment respectively. The report 
mentions various rules, the infringement or neglect of which con- 
tributed to bring about the disaster.— Daily Telegraph, 
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LIGHTING AND POWER NOTES. 


(Continued from page 430.) 


Kirkheaton.—Prorosep E. L. SoHEME.— The members 
of the Council at their last meeting had a lengthy discussion in 


regard to the proposed applications of the Huddersfield Corpora - 


tion and the Electrical Distribution of Yorkehire, Ltd, for pro- 
visional orders anthorising them to supply electricity in the 
district of Kirkheaton, and eventually it was decided that the 
Council should give its support to the latter body. 


Loughborough.— PRICE INCREASE. — Owing to the 
large increase in the cost of coal and wages, the T. OC. has decided 
to add 124 per oent. to all accounts for current, and to allow a 
discount of 5 per cent. for prompt payment of accounts. 


Luton.—The electrical engineer is of opinion that as 
the H.T. mains to the sub- atations would probably have to be 
duplicated in five or six years’ time, it would bs ultimately more 
economical to lay the cable in ducts (instead of in wooden troughs), 
at an extra cost of £670. The Council has been recommended to 
comply with the engineer's suggestion. 


Newcastle-on-Tyne.— ELECTRIC Cook1nc.—The New- 
oastle-on-Tyne Electric Supply Co. and its associated companies 
have reduced the price of current for heating and cooking pur- 
poses ; the companies are also hiring out suitable electric heating 
and cooking apparatus. 


Perth.— The Electricity Committee proposes to fix the 
charges for electricity for the coming year at the same rate as last 
year, and the T. O. is recommended accordingly. 


Salford.—In the course of his just-published annual 
report, Mr. J. A. Robertson, borough electrical engineer, states that 
in January last he made certain recommendations as to the future 
development of electricity supply in the borough. In view of the 
restrictions placed by the Government on capital expenditure by 
local authorities during the war, and the difficulty and additional 
expense involved in carrying out new works at the present time, 
he was of opinion that the proper course was to utilise the exist- 
ing works to their fullest possible capacity, even at a sacrifice in 


economy, leaving the question of a new etation over until condi. ` 


tions are again normal. 


_ Sheffield—New PIANT.—The Finance Committee of 
the Council is considering the question of important extensions of 
the electric supply department. It was reported that owing to 
the demand for power it was neceasary that additional machinery 
should be purchased for the department, and that the Government 
was assisting the department to get the same. The estimated 
cost of the machinery and work was £100,000. The chairman of 
the Electric Supply Committee attended and asked the Finance 
Committee to approve of the machinery being purchased at any 
time if it was found desirable for this work to be done. 


Southend-on-Sea.— PRICE INcREASE—There was a 
discussion at last week's meeting of the Corporation on the Elec- 
tricity Committee's proposal to increase the rate charged for cur- 
rent supplied through prepayment meters (reported in our last 


issue). Councillor Mitchell protested against this imposition made 


solely on the recommendation of the electrical engineer. ‘Last 
year, he said, the Council made £12,000 profit on the undertaking 
by excessive charges in all its departmente. On behalf of the 
Committee, Ald. Martin, said it had had a lot of trouble with the 
prepayment meters, and though the Council had been charging 5d. 
the amount derivable as income was less than 3d. The charges 
for the prepayment meters were such a worry that they had to 
increase the price to bring them to a paying level. The report wag 
adopted. 

Watford.—Loan Sancrion.—The U. D.C. has received 
sanction to a loau of £1,850, part of amonnts overdrawn on two 


eanctions of £2,585, and as regards the balance of £7365, 
details are asked for. The L. G. B. has informed the Council that 


it is not prepared to sanction money for the laying of further 


mains, or for other purposes for the undertaking, except for pur - 
pores of the war. The Council has applied for a loan of £1,560 
for mains enlargements, &c., caused by increased demands. 


Wetherby.—E.L. PROrOSALS.— The clerk to the Board 


of Guardians and R D.C. has been instracted to communicate with 
three firms of electrical engineers, asking if they were prepared to 
report upon the advisability of applying for a provisional order 
empowering the Conner to supply electricity for lighting purposes 
in the district. 


Whitby.—YEAR’s WORKING.—In connection with the 
electricity undertaking the following figures are included in the 
annual accounts for the year ended March 31st last. Receipts, 
£4,749; expenditure, £4,877; deficit, £128, 
carried to the district fund. The amount borrowed in connection 
with the undertaking amounts to £36,286, of which £22,150 ia 
outetanding. 

Wigan.—L. G. B. Inqurry.—A_ L. G. B. inquiry was held 
last week into the application for sanction to borrow £6,700 for 
electrical undertaking. The money is required for two Stirling 
boilers, £4,620; mechanical stokers and fan, £1,152; pipe work, 
4508, and ‘foundations, £225. The request was made that the 


matter might be treated as urgent, as the firms wag desized more 


power were engaged on Government work. 


whicb has been 


Windsor.— ELECTRIC Pumrrnc.—The new pumping 
plant installed at the waterworks consists of two Rees-Roturbo 
four-stage centrifugal pumps, operated by two electric motors of 
135 B.H.P., the normal capacity being 60,000 gallons per hour, 
against a head of 226 ft., but this can be increased, should occasion 
arise, to 87,000 gallons, against the same pressure, Current is 
supplied from a trunk main coupling the Slough and Windsor 
generating stations, so that a supply is available from either works. 
A ten years’ agreement has been entered into between the Corpora- 
tion and the electrical company, whereby the Corporation agrees 
to pay a minimum sum of £150 per year, which includes the 
lighting of the buildings, and entitles the Corporation to 400 
hours’ pumping at the full rate before being liable for any N 
charge for the power supplied. 


TRAMWAY and RAILWAY NOTES. 


Australia.— In the report of the Chief Commissioner of 
the New South Wales Government Railways and Tramways for the 
yesr ended June 30th, 1915, it is stated, under the héading of 
“ Tramways,” that the total electric current output for the year 
was 93,554,559 Kw.-hours, of which the alternating current gave 
92 500,524 and the direot current 1, 054, 035 Kw.- hours. On com- 
parison with the previous year, the total output shows a decrease 
of 3,615,762 Kw.-hours, or 3°62 per cent. The new power house at 
White Bay is practically completed, and the two turbo-alternators 

“aro now ready for operation as soon as the necessary switchgear 
is installed.“ It is added that in connection with the electrio 
lighting of suburban railway stations, 54 miles of H.T. transmission 
gable have been erected between Petersham and Flemington, and 
24 miles of H.T. concentric cable laid underground between Sydney 
Yard and Petersham Railway Station. 

The Sydney tramways show a profit for the year ended June 
80th last of 290, 185, due to the increase in the fares which came 
into force in April, 1914. Duriog the year eight miles of new 
tramways were constructed, making a total number of miles open 
2194.— Sydney Daily Telegraph. 


Blackpool.—Tramway Trarrics.—During the 28 
days ending September 16th the tramway receipts were £14,763, or 
£5,186 more than during the corresponding period of last year. During 
the corresponding four weeks of 1913, however, the total receipts 
were £15,373. At September 16th the total receipts from the 
beginning of the year were £54,278, against £54,752 last year, 


Chester.—TEAR'S Workinc.—The total revenue from 
the tramways for the year ended March 25th last was £13,382, and 
the working expenses were £8,590. The net balance was £903. , 

The Tramways Committee ‘has decided to abolish workmen's 
return fares as from October lst, 


Continenta],—Iraty.—The Italian State Railways are 
introducing a new type of electric locomotive, designed as 2-C-2, 
for high-speed service on lines with many curves, such as those 
in the Ligurean Riviera. Twenty-four of these locomotives have 
been ordered, 18 of them from the Tecnomasio Italiano Brown- 
Boveri, of Milan, with the mechanical parta partly from the 
Officine Meccaniche, of Milan, and partly from the Stabilimento 
Breda, near Milan. The other six will be supplied by the Con- 
struzioni Meccaniche di Sarrono, with electrical equipment by the 
Maschinenfabrik Oerlikon, Switzerland. Both are designed by the 
State Railway Department, and the construction is substantially 
identical.—Eleo. Rly. Journal. 

. SPAIN.— According to the Gaceta de Madrid, a concession has 
been granted to Don Juan Gari for the construction and working 
of an electric tramway between Mongat and Tiana, in the pro- 
vince of Barcelona, . 

The same issue of the Gaceta also notifies that the concession 
for the construction and working of an electric tramway from 
Deusto to Ibarreoolanda, in the Province of Vizcaya, has been 
awarded to the Compania Vizcaina de Electricidad.— B. of T. 
Journal. 


Fast Ham.—YEaR's WOoRKING.—The total income of 
the tramways undertaking for the 12 months ended March 31st was 
£60,570, as compared with £55,747 for the previous year, an increase 
of £4,823. The expenditure for the 12 months was £61,957, an 
increase of £3,060 as compared with 1913-14. The gross profit 
was £8,613, against £6,850, the increase being represented by 
£41,823 extra income, leas £3, 060 increase in expenditure. The 
balance carried to the net revenue account, together with a transfer 
from the borough rate of £6,288, sinking fand moneys applied in 
lieu of permanent borrowing £522, and depreciation and renewal 
fund moneys of £3,535, amounted to £18,958, representing the 
sum available for the payment of interest on, and repayment of, 
debt and special expenditure, After charging interest on, and 
repayment of loans, including contributions to sinking funds, 
amounting to £12,137, together with the sum of £4,167 in respect 
of revenue contributions to capital expenditure during the year, 
and to which must be added the deficiency at the commencement 
of the year of £7,523, there remains a deficiency at the close of 
the year amounting to £4,869. £4,000 of this sum has been pro- 
vided for by the rates. The Tramways Committee recommends 
approval of the accounts, and that the engineer and manager be 


directed to submit a report on the eerie of a revision in the 


present fares and stages. 
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Croydon. — The. Tramways, Committee of the B,C. 
reported on Monday that it had effected certain esonomies, and 
was of opinion that no further reduction of expenditure could be 
made.without impairing the efficiency of the service. Alderman 
Allen (the chairman) said the only thing left was to reduce the 
early morning cars, which he did not think the Committee would 
recommend or the Council accept. As a matter of fact, they were 
not so well used as before the war, and were always rnn at a loss, 
Since April the increase in the tramway receipts had been £3,462. 
Councillor Lighton said that in nine we their cars had run 
16,000 fewer miles and consamed 4,455 less unite, but had oarried 
380,000 pageongers more than in the corresponding period of last 
year. The earninge per oar-mile had increased from 7°66d. to 
8'891. Answering a question, Ald. Allen said that all condactors 
and drivers were men unfit for military service. With the Forces 
are 37 per cent, of the staff as existing at the outbreak of war. 


Doncaster.—Yrar’s WORKNG.—The accounts of the 
Corporation tramways department for the year ended March 31st, 
19165. show that the inoome was £25,435, as compared with 
£23,224 in the preceding year, whilst the expenditures were £22,579 
and , £21,998 respectively, the total surplus being 82,855, as 
against £1,226 in 1913-14. Of the total amounts borrowed for 
expenditure on the undertaking, £127,825 is still owing, and under 
its existing powers the Corporation can still borrow 21.975 in 
connection with the tramways department. e 


_ Meltham.—Proposep TaAuwar EXTENSION.—At a 
joint meeting of representatives of the Council and the Sotth 
Crosland U.D.C., the question of electric tramways from Hadders- 
field was considered, and a unanimous desire was expressed that 
the cars should be run through Netherton to Meltham. . 


Oldham.—FemaLe LABOUR.— Women car condactors 
are to be started shortly at a commencing wage of 25s. per week, 


‘which is the eame as that paid to male conductors at the 
commencement. 


KRawtenstall.— Fun LABOUR. — The Tramways 
Committee has decided to invite applications from women desirous 
of becoming car conductors during the period of the war only. 


Railway Electrifleation.— The electrification of the 
main line of the Chicago, Milwaukee and St. Pavl Railway 
between Three Forks and Deer Lodge, Montana—a length of 113 
miles—is approaching completion. Tests of the locomotive 
equipment are to be made shortly between Lombard and Three 
Forks, the part of the road which has some of the heaviest g 
encountered on the division. The locomotives will operate from 
= overhead trolley on 3,000-volt direct current. — Financial 

ewr, ; | 
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TELEGRAPH and TELEPHONE NOTES. 


£290,000 on the telephone service ; Cconnmies have been made 
resulting in a saving of £90,000, but the remainder will have to be 


Uicit Wireless.—At Sydney, N. S. W., on August 5th, 
R. Evans was charged with having in his possession apparatus 
capable of being used for tapping wireless messages, and was fined 


£50, or, in default, six months’ imprisonment, 
The Telephone Service.—The increased charges for 


calla from public telephone call offices and the revised scale of fees 


5 the use of the trunk telephone lines come into operation 
day. i 


Wireless in the Air Service.—A large number of 
members of the Royal Flyiog Corps are daily receiving training 
in wireless telegraphy at Marconi House, the Marconi Oo. having 
placed practically its entire resources at the disposal of the corps. 


D ee 


CONTRACTS OPEN and CLOSEO. 


OPEN. 


Australia,—Sypxny.—October 25th. Six electrically- 
operated wharf capstans, for the Sydney Harbour Trust. Forms of 


tender from the Engineer-in-Chief, Harbour Trust Offices, Circular 


Quay.“ 

December 6th. Municipal Couuoil. 33, 000-volt outdoor trans- 
formera and switchgear. Specifications (10s. 6d.) from Eleotrio 
Light Department, Town Hall. 
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October 286th. For the Commonwealth Department of Defence 
(Navy , Office). Supply, delivery and erection of power-station 
plant and equipment for the Commonwealth Naval Dockyard, 
Sydney.“ . 

January 12th. N. S. W. Railway and Tramways Department. 
Tro water-tube boilers, esch 8,000 2. ft. heating surface, 
complete with economisers, auperheaters and _ chimney stack, 
for the Z ira Street power house, Newcastle. Partioulars, Electrical 
Engineer's Office, 61, Hunter Street, Sydney.—Specification (No. 
468), 208. eaoh, — Tenders. 

January 31st, 1916. Three eleotrically- operated railway chan al 
car transferers, for Jones Bay wharfage, Pyrmont. Partio 
from Engineer-in-Chief of the Harbour Trust. : 

VICTORIA. —Deoember 14th’ P.M.G. For delivery in all Stater, 
18,670 common-battery wall pattern telephones, manufactured in 
Australia. Sched. No. 1,264. 5 

VICTORIAN RATLWAIS.— January 5th, 1916. Jostallation of 
automatic sprinklers and thermostats at Jolimont oar-shed. Chief 
Storekeeper, Railway Offices, Spencer Street, Melbourne. 

 BRISBANE.—November 17th. P. M. G. s Department. Switob- 
board parts, schedule 348 ; telegraph instruments, schedule No. 345. 


‘Greystones (Co. Wicklow).—One 60-B. H. P. gas engine, 


petor, switchboard panel for Greystones Electric Light and 


ower, Co, See ‘Official Notices” to-day. 


Halifax.—October 6th. Foundations for two cooling 
towers at the electricity works, Foundry Street. Specification, &o. 
(£5), from Mr. J. Lord, M. I. O. E., Borough Engineer, Town Hall. 


. Littleborough,—October 22nd. U. D.C. KE. r. cables, 


` road-work, &c., transformers and switchgear for sub-station. Sse 


“ Oficial Notices ” to-day. 


London.— H. M. OrrrioR or Works.— October „lst. 
Repair of incandescent electric lamps. See "Official Notices” 
September 17th, f 

L.0.0.—Ostober 5th. Heating and ventilating installation at 
Oharlton Tram Dapot. Specification, ko. (£1 18.), from ova 
intendent Architect's Department, Aldine House, Bedford St., W. C. 

HAMMERSMITH.—The Electricity Committee recommends that 
tenders be invited for the supply of seven 200.Kw. transformers. 


. New Zealand. — Dunepin.— November 3rd. City 
Council. Insulated and bare copper wire for a period of two years.* 
November 3rd. City Council. One 8,000-volt regulator.“ 


Salford.—October 4th. 20,000 pairs of carbons for the 
electricity department. See Official Notices ” September 24th. 


“Specifications for the items marked can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 7 


— 


CLOSED. 


Aylesbury.—The U.D.C. has accepted the tender of 
Messrs. E. T. Mackrill & Sons, electrical engineers, of Aylesbury, 
for a motor pump, at £69, 


Barnsley.—The Borough Education Committee’ has 
accepted the tender of Mr. Edward Broley, of Barnaley, for E.L. 
work at Agnes Road Schools, at £72. 


Beleek.—At a recent meeting of the District Council 
the tender of the Beleek Pottery Co. for lighting the town by 
electricity was accepted. 


Bristol. — The Corporation Docks Committee has 
accepted the tender of Messrs. Johnson & Phillips, Ltd., for the 
supply of 7/16 paper - insulated, lead-oovered and armoured main 
cable. ö 


Bootle.— The T. C. has decided to accept a tender for 
about £8,000 for additional machinery at the Marsh Lane elec- 
tricity works, required in consequence of the increasing output of 
energy for power purposes, 


Buxton.—The U.D.C. has accepted the tender of the 
B. I. and Helsby Cables, Ltd., for the supply of two feeder pillars 
and four feeders, at £207. 


Haslingden.—Meszrs. S. S. Stott & Co., Laneside 
Foundry, Haslingden, have placed the contract for the electric 
lighting of the whole of their erecting shops, machine shops, &o., 
with Mr. A. M. Cramp, of Haslingden. 


London.—H.M. Office of Works has accepted the tender 


of the Foster Engineering Co., Ltd., for 12 months’ supply of 
metal-filament lamps under Section 1. _ 

BETHNAL GREEN.—The B.C. Electricity Committee recommends 
the acceptance of the tender of Mesers. Higginbottom & Manneck, 
Ltd., for two travelling cranes for the sub-stations, for £270. The 
only other tender received was from Messrs, Carrick & Ritchie, at 
£300. ? 

HAMMERSMITH.—The Electricity Committee has instructed the 
electrical engineer to negotiate a contract with the present oon- 
tractors (The Main Colliery Co., Ltd.) for steam ooal,-for 5,000 


4- 


1 


e 


- tons of Welsh coal, to be delivered at the rate of 100 tons per week 


during the year ending July, 1916, at a total maximum price of 
22s. 10d. per ton. 
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STEPNEY.—The Electricity Committee reports the purchase of 
5,145 tons of coal, at prices varying from 178. 9d. to 338. per ton; 
and has accepted the tenders of Messrs. E. Foster & Co. for the 
supply of 1,200 tons of Ibetock small peas, at 20s. 6d. per ton; 
3.000 tons of Ibstock double-screened nuts, at £1 2s. per ton, and 
2,000 tons of Measham pearls, at 18s. 9d. per ton, to be supplied in 
barges at the Limehouse generating station in equal monthly 
quantities during 12 months. The Committee recommends that 
the tender of Messrs. Strachan & Henshaw, Ltd., be accepted for 
two extra ash-ekips for the telpher track, at £67. ; 8 


Wolverhampton. — The Guardians have accepted the 
following tenders for requirements during the half-year ending 
M — a 


L. Andrew & Co.—Leclanebé cells, metallic-fllament and carbon-filament 


lamps. 
Callender's Cable & Construction Co., Ltd.—Cable. 
Edison & Swan United Electric Light Co, Ltd.—Leclanché cells, and 


white opal shades. 


t 


FORTHCOMING EVENTS. 


— 
Salford Technical and Engineering Association.—Saturday, October and. 
At 7 p.m. At Royal Technical Institute, Peel Park. Paper on The 


Wonders of Coal,“ by Mr. G. R. Kew. 

Society of Engineers.— Monday, October 4th. At 7.50 p.m. At Surveyors’ 
e Great George Street, Westminster. Paper on Law and 
Engineering,” by Mr. 8. G. Turner. 

N Society of Engineers.— Wednesday, October 6th. At 8 p.m. 
at Welbeck Hotel. Annual Meeting. 

Electro-Harmonic Soctety.—F:iday, October 8th. At 8 p.m. As Holborn 
Restaurant. Smoking Conoert. i 


NOTES. 


Electro-Harmonic Society. — This Society opens its 
thirtieth season with a Smoking Concert at the Holborn Res- 
taurant (King's Hall), on Friday evening, October 8th, 1915, 
commencing at 8 o'clock. The preliminary programme is as 
follows :—Mr. Joeeph Cheetham, tenor; Mr. Joseph Farrington, 
bags-baritone; Mr. Rupert Hazell, novel instrumentalist and 
humorist ; Mr. George Gower, banjoist ; Mr. Fred Curtis, humorist ; 
Mr. Finlay Dunn, entertainer at the piano; Mr. Bernard Flanders, 
AR. A. M., solo pianoforte and accompanist. The other concerts of 
the season have been fixed for the following dates :— 

Monday, November 15th.— Ladies Night. 

Friday, December 17th. — Smoking Concert. 

Friday, January 7th.— Smoking Concert. 

Monday, February 14th.—Ladies’ Night. 

Friday, March 17th.—Smoking Concert. 


Motor-Starting by Wireless,—Starting a motor-car 
engine by means of wireless telegraphy is a novel idea. At the 
Indiana State Fair the motor of a Model 83 Overland was started 
every five minutes by a wireless spark from the Overland head - 
quarters in Indianopolis, five miles away. The Overland car on 
exhibition at the Fair grounds was fitted up with a receiving 
apparatus and the neceseary automatic switches and relays for 
throwing the electric current on and off the starter and magneto. 
An automatic switch was regulated so as to allow the car to run 
for 45 seconds, after which the magneto was cut off. Daily News. 


Institution and Lecture Notes.—Association of 
Mining Electrical Engineers (West of Scotland Branch).— 
On Saturday last the members of the Branch visited Auchincruivye 
Colliery, Prestwick, belonging to Meesra. Wm. Baird & Co., Ltd. 
Chief interest centred in the electrical installation; which is 
believed to be one of the most extensive and complete in Scotland. 
The installation, which is on the Thury principle, was begun 
in 1908, under the direction of Messrs, Selby, Bigge & Co., and com- 

leted about four years ago. The plant included the following 
Interesting features: Separate colliery centre operated entirely by 
electric power from a central generating station, with two main 
winding equipments, fitted with motors of the “Thury variable- 
voltage constant-current series type, mixed-pressure turbo-alter- 
nators, exhaust steam accumulator, “Thury” automatio voltage 
regulator, motor equipment on large ventilating fan, and a motor- 


generator of the fiy-wheel storage type, with automatic elip 


regulator. After the inspection of the oolliery, the company were 
entertained to luncheon. i 

University of London.—On Wednesday next, Prof. J. A. 
Fleming will deliver an introductory lecture on ‘Science in the 
War and After the War,” at University College, at 5 p.m. 

Iron and Steel Institute.—At the meeting of the Institute, 
last week, Sir Wm. Beardmore was elected president for next 
year. i 

Electric-Light Switching Competitions, — Messrs. 
A. P. Lundberg & Sons announce that their next examination and 
competition will be held in February, 1916; full particulars 
Cinoluding the exam. questions) will be published in the form of a 
pemphlet, which will -be posted later on to all intending com- 
petitors. Money prizes, book prizes, and certificates will be awarded. 

for the pamphlet may be sent in at any time to the 
firm at 477, Liverpool Road, N. . 


Volunteer Notes, — ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CORPS.—, l ae l i 
. Company Orders. —By Lieut.-Col. O. B. Clay, Y.D., Commandant, 
for week commencing October 4th, 1915 :— 
lC to Della, 6.80 to 7.30; 7.80 to 8.30 p.m. ` 
Monday, O tober 4th.—Section 1, Technical; Section 4, 


Squad. signalling class. l 
Tuesday, October 5th.—Section 2, Technical; Section 3, 
_. Bhooting, l i l l 
Thais, October 7th.—Section 38, Technical; Section 2, 


V Shooting. g 
Friday, Ootober 8th.—Section 4, Technical ; Section 1, Squad 


, 


signalling clase. ` 
„„ 9th.—Oompany Parade, 2.30 p.m. Route 
maro : 
Arrangements have been made to share headquarters with the 


4th Battalion Central London Regiment Volunteers, at Chester 


House, Eccleston Place (three minutes’ walk from Victoria Station, 
Brighton Line). 

ZD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).— Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, September 30th, 1915 :— . 

Week-end Parades.—Saturday.— The Battalion will parade at 
Baker Street Station at 2.30 p.m. and proceed by route march to 
Wembley Oamp. | N 

Sunday.—7 a.m., Réveillé ; 10 Am., Church Parade; 10.30 a.m., 
“B” and “C”, Companies, Instruction in Cooking; 2.30 pm., 
“B” and O Companies, Bombing; 10.30 a.m., “A” and D 
Companies will build a single lock bridge, under the supervision of 
Mr. S. A. Marples. | 

Musketry.—Saturday next, Ootober 2nd.—There will be Shooting 
at both Acton and Bisley Ranges as usual. Members proceeding to 
Bisley must report themselves to Sergeant Gotter at the Barrier of 
No. 9 Platform, Waterloo Station, at 12.45 p.m. 


A. G. JOINER, Major and Adjutant, 0. B. O. 


Board of Trade Lists.— The Board of Trade Commer- 
oial Intelligence Brauch records in list No. 39 applications 
received for manufacturers or producers of the following: — 


China-ware for clectrical purposes, including shades. J 
opal and opal-cased bowls and hemispheres for electric light fittings. 
Electrizal glass shades. 5 


List No. 40 contains inquiries for makers of small buzzers for 
electrical signalling and tapper clocks, 


Appointments Vacant.—Switchboard attendant (27s.), 
for Wakefield Corporation ; shift engineer (£2) for Oldham Corpora- 
tion; meter tester (403.) for Salford Electricity Works; senior 
and junior engineers-in-charge (84 and £3 respectively) for 
Belfast Tramway and Electricity Committee. Particulars are 
given in our advertisement pages. 


The Admiralty Metal Brokers.— Messrs. H. R. 
MERTON & Co.—Mr, R. Pearce having asked whether Henry R. 
Merton & Co., Ltd., are still employed by the Admiralty aa metal 
brokers, having regard to the facts alleged by the Solicitor-General 
on September 17th in the case of the s.s. Bilbister, in the Admiralty 
Prizs Court: and, if so, whether such employment will cease, and 
when; Mr. Macnamara has replied: “The anawer is in the 
negative.” . 


Australia.—AGENcIES WANTED.—A Sydney firm wishes 
to take up agencies for United Kingdom manufacturers of electric 
lighting sets for cars and electrical fittings, lamps and sundries, 
Particulars can be obtained at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall Street, London, E. O. 


Electric Furnaces for Canada.—An order has been 
placed by the Canadian Brake Shoe Co., Ltd., Sherbrooke, Quebec, 


. Canada, for the installation of a Snyder electric furnace for 


melting steel, This furnace will melt and refine cold material, 
and will deliver 24 tons per day of 24 hours. The company has 
been operating a steel foundry for many years, using electric 
furnaces exclusively for melting. It now has six furnaces of the 
three-electrode type in operation.— Mining World. 


Wiring Methods in France.—A correspondent, writing 
to thank us for copies of the ELECTRICAL REVIEW, says :—" It isa 
real pleasure to be able to keep in touch with electrical affairs. I 
have been much interested in the French installations I have seen 
over here; in some points they are very practical. and show great 
ingenuity, but their house installations, with flex tin-tacked to 
boards or ceilings without insulators, are enough to make an 
English inspector have a fit on the spot, that anyone should dare 
to take such liberties with his goddess Electra 


“ Fire Warning Posters.—The British Fire Pre- 
vention Committees Fire Warnings” have been mentioned in 
our pages from time to time in connection with the War Emer- 
gency, but the different forms of Fire Warnings available, and 
the fact that they can be obtained gratuitously, do not appear to 
be generally known. Over a quarter of a million posters have 
already been issued by the Committee, free of charge. l 

All communications as to ‘' Warnings” should be in writing 
addressed to the Registrar, the British Fire Prevention Oom- 
mittee, 8, Waterloo Place, London, S. W., and not by caller or 
telephone. 


Inquiries.— Makers of glass insulators are asked for. 
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Eductional.— NORTHAMPTON POLYTECHNIC INSTITUTE. 
-The Aunounoements recently issued for the new session indicate 
that the Institute is not only well equipped for educationa: work, 
but also fosters the social welfare of its students in many ways. 
The day courses commence on Monday next, and the evening 
classes have already begun. Courses are provided in civil, 
mechanical and electrical engineering, technical optics and 
horology, as well ss radiotelegraphy, submarine cable work, and 
electrochemistry. Various additions have been made to the equip- 
ment, including special transformers and motors, a Tirrill regu- 
lator, and a mercury arc rectifier. The principal, Dr. R. M. 
Walmeley, is head of the electrical engineering department, with 
Mr. F. M. Denton as Associate Head. 

MANCHESTER MUNICIPAL SCHOOL OF TECHNOLOGY.—The pro- 
srectus of part-time courses in mechanical and electrical engineer- 
ing has been received. Prof. Miles Walker is head of the depart- 
ment of electrical engineering, with Mr. J. Lustgarten as chief 
assistant, and the part-time courses, which extend over five yeara, 
are arranged for the benefit of those who, while otherwise 
occupied in the daytime, desire to fit themselve for responsible 
positions by evening study. 


BorouGH POLYTECHNIC INSTITUTE, Borough Road, 8.E—Re- 


‘opened on September 27th. Particulars of courses in electro- 
technics are given in our advertisement pages to-day. 


KINGd's COLLEGE FOR WOMEN. — The Household and Social 
Science Department at Campden Hill has been equipped with a 
kitohen laboratory, in which experiments will be carried on in 
cooking all kinds of food by different processes; gas cookers, hay - 
box apparatus, electric ovens and gas ovens, fitted with separate 
metera, s that the students can compare the cost of fuel, are 
features of the central kitchen, 


Wireless Telegraph Patents.—It is reported that a 
syndicate, representing Marconi interests, has acquired the Poulsen 
patent rights, and that the latter will in due course become the 
property of the Marconi organisation, 


Ld 


OUR PERSONAL COLUMN. 


The Editora invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOCTRIOAL REVIEW posted as to their movements, 


Central Station Officials.—A sum of 50 guineas is 


to be given to the electrical engineer at Bedford for work done by 
him outside his duties as engineer, particularly in preparing apeci- 
fications aud supervising work in connection with the Isolation 
Hospital, Corporation buildings, aud all centres controlled by the 
Education Committee. 

Roference was made at a meeting of the Falkirk Town Council 
to the patriotism of MR. Ransom, the electrical engineer, who 
has joined H.M. Foroes, and best wishes were extended to him. 

Mr. A. H. GaTEs, having been discharged from military service, 
it is proposed to re-engage him as chief technical assistant at the 
Luton Council's electricity worke, at £3 10a. per week. 


Tramway Officials.—Mr. J. R. Groves, manager of 


the Worcester tramways, has been appointed manager of the Elec. . 


tric Traction Co.'s system at Gravesend and Northfleet, Mr. Groves 
has been at Worcester for seven years, and previously held posi- 
tione at Cardiff, Great Yarmouth and Croydon. 


General.— We have pleasure in offering our most 
cordial congratulations to Mons. MONTPELLIER, rédacteur-en-chef 
of L' Electricien, who has been nominated to the grade of Chevalier 
of the Legion of Honour. At the outbreak of war he entered upon 
service as Chief of Section of the Central Military Telegraphs at 
Paris. Tae same honour had previously been conferred upon 
M. J. L. Routin, engineer to Messre. Brézuet. 

At the Catholic Church of St. Simon Stock, Putney, the marriage 
has taken place of MR. HERVEY J. V. COWARD, who is on the staff 
of the Underground Railways Electric Power Station, Lot's Road, 
Chelsea, and Miss Minnie Victoria Morgan, youngest daughter of 
the late Mr. A. Houlston Morgan, of Bradley Hill (Glos.). The 
presents included a marble clock from the bridegrooms's colleagues, 
MR. HAROLD R. Nasu, chief of the cable order and estimating 
office of the St. Helens Cable and Rubber Co., and Miss Florence 
H. Hill, confidential clerk to the manager and secretary of the 
firm, were married at the Parish Church, Lowton, on September 
22nd. The staff of the cable works gave the newly-married couple 
a case of cutlery, and Miss Hill, who has been with the firm for 
12 years, was handed an enamelled carriage clock. E 

At Worksop Congregational Church on September 23rd the 
marriage took place of MR. E. B. VERE, electrical engineer, of 
Roesington, and Miss Dorothy Dawse, only daughter of Mr. H. E. 
Dawes, of Worksop. l l 


ALD. WALTER PHELPS GIBBINGS, chairman of the Electricity 
Committee, has accepted the Mayoralty of Carlisle for the coming 
municipal year. - 

On September 25th, MB. ROWLAND A. EVANS, representative of 
the lift department at Meesrs. Gimson & Oo. (Leicester), Ltd., 
Leicester, was married to Beatrice Irene, only daughter of Mr. and 
Mra. T. Merchant, of Leiceater, at Dover Street Baptist Church, 
Rev. Rowland Evans, father of the bridgroom, performing the 
ceremony. 

Mr. E. W. Simmons, second cost clerk in the Stepney B. C. 
electricity supply department, has resigned his appointment owing 
to a breskdown of health. 


Roll of Honour.—Sergt. THOMAS HAWTHORNE, of 
the 7th Lanos. Fasiliers, is officially reported wounded from the 
Dardanelles, but a letter from a chum states that he has been 
killed. He was 23 years of age, and was employed before the war 
at the British Westinghouse Works at Trafford Park. 


Private ALEC. DUNN (20), of the 7th Battalion Lancashire 
Fusiliers. and formerly employed at the British Westinghouse 
Worke, Trafford Park, has been wounded in the fighting at 
Gallipoli. 


Private A. SNELHAM, of the Australian Contingent, who is 
reported wounded and missing at the Dardanelles, served his 
apprenticeship with Messrs. Dick, Kerr & Co., Preston, and about 
three years ago went out to Australia to work in the copper mines. 
He is 25 years of age. 


Private SAMUEL GREGORY, of the 7th Lancs. Fasiliers, who has 
been killed in action, was 23 years of age, and was formerly 
employed by the British Westinghouse Co. at Trafford Park. 

Private JOHN BAILEY, of the 6th Battn. South Lancashire Regt., 
has died on board ship from wounds received in action at the 
Dardanblles. He was employed before the war at the Warrington 
Corporation electricity works. 

Mr. A. C. GILLING, electrical engineer to the Epsom Urban 
Council, who has been on active service for about nine months with 
the Queen’s Westminsters, has returned from the Front suffering 
from a sbrapnel wound in the head, which, fortunately, is not 
serious. We are pleased to learn that Mr, Gilling has, without 
application, been given ‘a commission in the Royal Flying Corps, 
and he commences his aviation training forthwith. 

Lance-Corporal A. WOODWARD, 7th South Staffe, Regt., who was 
engaged with the British Thomson-Houston Co., Ltd., Rugby, has 
lost his life at the Dardanelles, He was killed whilst attending to 
a wounded comrade, 

Warrant Telegraphist ERNEST A. SUTTON, Royal Naval Reserve, 
who lost his life in the sinking of H.M. trawler City of London, in 
the North Sea, on September 14th, was formerly on the wireless 
staff of the Marconi Co. Later he was with the General Electric 
Co., Ltd., of London, where he was assistant manager of one of 
the departments. After ‘the outbreak of war he offered hia 
services to the Admiralty, and at the time of his death he 
was nominated for further promotion, 

Intelligence has reached his home at Margate of the death from 
wounds received in action in the Dardanelles of Private HENRY 
MINTER, electrical engineer, who was serving with the Australian 
Imperial Force, which he joined at Toowoomba, Queensland, on 
the outbreak of war. Deceased received his training at the works 
of the Adams Manufacturing Co., Bedford, and he left for Queens- 
land in September, 1911. 

For conspicuous gallantry in rescuing his Section Officer under 
heavy fire, Sapper ERNEST JACKSON, of the Royal Engineers, has 
been awarded the D.C. M. When he enlisted Jackson. who was only 
18 years of age, was with Mr. Simpson, manager of the Preston 
tramways. l 

News has been received of the death of Private ARTHUR SULCH, 
of the 5th Battalion Duke of Wellington's West Riding Regiment 
(Huddersfield Territoriale), in the trenches in France. He was 
20 years of age and was formerly employed by Mr. T. W. Broadbent, 
electrical engineer, of Huddersfield. 

Private F. WHITTAKER, of the 9th Battalion West Riding Regi- 
ment, who has been missing since September 3rd, was formerly 
employed by the Yorkshire Electric Power Co., at Dewsbury, and 
enlisted in September, 1914. He went ont to the Dardanelles last 
Jaly. 

We are sure that we voice the sentiments of a large company of 
electrical men when we offer to Mr. and Mrs. H. Scholey, of Bedford 
Park, W., and 56, Victoria Street, S.W., our very deep sympathy with 
them in the death of their only son—indeed, their only child 
Lieut. CHAS. HARRY NORMAN SCHOLEY, of the 9th Battalion Rifle 
Brigade, who was killed in action on the Western Front on Sanday 
last, September 26th. Lieutenant Scholey, who was 23 years 
of age, was educated at Uppingham, and was an undergraduate at 
Clare College, Cambridge, when war broke out. He received 
his commissién through the University, and in September, 1914, 
was posted to the Rifle Brigade. In February he was made First 
Lieutenant and was given his company in August last. He won 
hia school colours for Rugby football, and at Cambridge obtained 
the College colours for cricket, Rugby and hockey. 


Obituary. — The interment took place last week at 
Chester Cemetery of the remains of the late Ma. JOHN GARDNER, 
general manager of the Chester Corporation tramways. The 
deceased, who was 64 years of age, was formerly connected with 
the traffic department of the Liverpool tramways, and in 1885 
was appointed manager of the Chester Tramways Co. In 1901 he 
became general manager of the Chester Corporation tramways, 
and electric traction was inaugurated 18 months later. 
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REVIEWS. 


Arithmetic of Alternating Currents. By E. H. CRAPPER. Lon- 
don: Whittaker & Co. Price 2s. 6d. net. 


This little volume comprises an admirable selection of worked 
examples and graduated exercises (with answers) in various 
alternating-current exercises. Whilst it has, naturally, no 
particular plot, the book is very well arranged and in 
every way up to the high standard we should expect from the 
author. It should meet fully the needs of those many students 
who desire guidance and material on which vi practise in oe 
way. of numerical quantitative exercises. Alternating-curren 
problems of every kind demand a good deal of mathematical 
working for their solution, and, though the mathematics re- 
quired 1 comparatively simple, more practice is required to 
gain confidence and readiness in its apy eaten than can easily 
be provided for in a standard text-book on alternating-current 
theory. By preparing a treatise devoted specifically to the 
arithmetic of the subject, the author has earned the gratitude 
of what will, we are sure, be a very extensive circle of readers. 

It is important to note that the book is much more than a 
mere collection of problems. At the beginning of each chapter 
is a brief expository introduction leading up to the particular 
group of problems and calculations forming the main bulk of 
the chapter. So successful has the author been in this respect 
that he Has actually succeeded in making the book readable, 


whilst still fulfilling all the aims generally attempted unsuc- | 


cessfully by the orthodox collections of Exercises in text- 
books. There are ten chapters in all, the longest being devoted 
to calculations relating to generation of alternating E. M. F. 8; 
inductive circuits; and capacity and condensers. Chapters of 
intermediate length are devoted to periodic and alternating 
quantities in general; to resistance, inductance and capacity 
in parallel; and to static transformers; whilst the remaining 
chapters deal with inductances, polyphase power, induction 
motors, and transformers. Altogether there are 50 worked 
examples and 182 exercises, and it is safe to say that any 
reader studying this work will find his progress made as easy 
and interesting as possible and will acquire, by the time he 
reaches the last page, a thorough grounding in the funda- 
mental principles of a branch of electrical engineering of 
immense and daily increasing importance. Candidates for 
C. & G. examinations and other students traversing the scope 
of the latter will find this volume of great assistance. 


Graphical Determination of Sags and Stresses for Overhead 
Line Construction. By Guino & Marco Semenza, (Trans- 
lated from the Italian by C. O. Mailloux.) London: Hill 
Publishing Co. Price 12s. 6d. net. 


There can be no doubt that many overhead line breakages 
due to the action of the elements—wind, snow, ice, cold and 
heat—and commonly set down as dispensations of Providence, 
could be averted by taking into account, when erecting the 
lines, those physical factors on which their stability depends. 
Costly high-tension transmission lines are generally- erected 
very carefully under full recognition of the influence of atmos- 
pheric and climatic conditions, but smaller (and far more 
numerous) lines are usually adjusted by eye.” Expert as 
the line foreman undoubtedly becomes in thus securing what 
he considers the desirable result, it is obviously impossible for 
him to allow for varying atmospheric conditions from day to 
day and to ensure that the line shall be safe under the worst 
conditions arising in the locality, unless he has at his disposal 
some means which he can apply in the field to ascertain what 
sag and tension under existing atmospheric conditions will 
ensure safety under the worst conditions. 

The claim made for the present work is that it provides a 
method for determining sags and stresses which, while based 
rigorously and solidly upon sound scientific principles, is 80 
simple in application and practical in use that an intelligent line- 
man or foreman can use it without difficulty.“ Since the 
curves permit the requisite information to be determined with- 
out calculation on the part of those using them, we believe 
the main object of the work is fulfilled, but it might have been 
fulfilled in a more satisfactory manner. 
we doubt whether any average lineman or foreman could find 
out how to use it for himself. The engineer in charge of the 
work could, however, draw up a set of instructions for the use 
of practical men hitherto unfamiliar with graphics or, at 
apy rate, with its special phraseology. The authors’ explana- 
tions, at least as presented in the translated, work, are only 
likely to be comprehensible to the technically-trained engineer. 
and even the latter would find his path considerably smoothed 
were skeleton diagrams given in the text to illustrate the 
particular examples chosen for explanatory purposes. 
that the book is intended for field use, it would not be super- 
fluous to print a copy of the loose temperature scales provided 
on one of the pages, so that, should the loose scales be lost, a 
fresh set could at once be prepared. 

The general procedure adopted in using the charts is as 
follows: From the first chart a factor m is read off, accord- 


As the book stands, 


Seeing 


ing to the wind and ice load to which the line may be ei- 

. The actual span is multiplied by this factor to give a. 
ypothetical span, which is subsequently adopted in reading 
from the later charts, the sag at given temperature corres- 
ponding to any particular tension in the line. The curves 
apply only to copper conductors, and in preparing them it has 
been assumed that the line hangs in a parabola (instead of a 
catenary). Other assumptions are made to simplify 
matters without introducing serious error within practical 
limits of the quantities concerned. In order that the appro- 
priate large scale chart may be selected quick] , an index-chart 
Is included with the range of the individual charts demarcated 
by 1 — ere | 
„Ihe general function and charactér of the work are set out 
in Part I, which is followed by a detailed exposition of the 
scientific principles underlying the construction of the curves 
and of their mathematical evolution. This section and Part 
V, which gives the derivation and theoretical discussion of 
various formule used in Part III, badly need revision, for 
misprints are frequent and the keying of the symbols used 
ia very unsatisfactory. The trained engineer, who alone could 
attempt to read these sections of the book, will not find any 
great difficulty in making. the necessary amendments; but 
that does not excuse their being necessary. It is only fair 
to add that the charts can be used without any reference to 
the defective mathematical sections. Part III gives instruc- 
tions for and examples of the practical use of the charts, and 
should, in our opinion, be simplified in phraseology and supple- 
mented by explanatory diagrams. Part IV is very useful, 
giving, as it does, information regarding allowances in various 
countries for the effect of wind and ice load on stresses and 
mal cia overhead lines. | 

is book and the charte which it introduces should be 
very useful to all engineers engaged in overhead constructional 
work, and it is particularly unfortunate that the present 
edition should include blemishes which could easily have been 


avoided, and which, while in no sense vital, must prove annoy- 
ing to the reader. | i 


[ee 


NEW COMPANIES REGISTERED. 


Institute of Industry (of Great Britain and Ireland), Ltd. 
(141.643).— This company was registered on September 22nd as a company 
limited by guarantee with an unlimited number of members, each liable for 


£5 in the event of winding-up, to promote, increase and develop the indus- 
trial, scientific, financial an 


d commercial activity of the United Kingdom of 
Great Britain and Ireland, and His Majesty’s Oera Dominions, olonies, 
Dependencies and Possessions, and generally to further and encourage inter- 


Imperial trade throughout the British Empire by all lawful means, and to 
capture, retain and develop branches of industry, trade and commerce which 
have fallen into the hands of those who are now alien enemies of Great 
Britain, to watch over the interests of non-alien traders in connection with 
rates charged by railway and shipping companies and other carriers for the 
conveyance of goods, and to endeavour to obtain the removal or reduction of 
all unfair or excessive rates, tolls and charges. The subscribers are:—S, R. 
Illingworth, Fern Villa, Chesham Bois, Bucks., chemist; W. P. Thomson, 
Hatton Court, E.C., chemist; J. Hay, 138, Leadenhall Street, E.C., merchant; 
Sir H. H. Bartlett, 56, Victoria St-cet, S. W.; A. H. Norton, 2, Eldon Street, 
E. C., consulting engineer; Sir James Heath, Bart., Oxenden Hall, Market 
Harborough; J. Taylor Peddie, 39, Murray Road, Wimbledon, S.W., director. 
The subscribers to the memorandum of association and such following named 
persons as shall consent to become members shall be the first members of the 
Institute; Sir William Beardmore, Bart., Sir Clifford J. Cory, Bart., Arthur 
du Cros, J. P., M. P., C. Johnson, G. A. Wills, G. McLaren Brown, and Sir 
George Watson, Bart. The management is vested in a Court of Directors. 
The first directors are: Sir H. H. Bartlett, Bart., 56, Victoria Street, West- 
minster, builder and contractor; Sir William Beardmore, Bart. (Messrs. W. 
Beardmore & Co., Ltd.), Glasgow, shipowner; Sir Clifford Cory, Bart., 98. 
Mount Street, W., colliery owner and coal merchant; Arthur du Cros, J.P., 
M.P., 14, Regent Street, W., motor-car manufacturer; L. Evans, Russell,“ 
near Watford, Herts., paper manufacturer; Sir James Heath, Bart., Oxenden 
Hall, Market Harborough, ironmaster; G. B. Hunter, The Willows,” Clayton 
Road, Newcastle-on-Tyne, shipbuilder; C. Johnson (The Rolls-Royce Co., Ltd.), 
Conduit Street, W., motor-car manufacturer; J. W. Macdonald (Messrs. Henry 
Tate & Sons, Ltd.), Silvertown, E., sugar refiner; Y J. Noble, Bath House, ` 
oog Heath, S.W., shipowner; J. Taylor Peddie, 39, Murray Road, Wimble- 

don, S.W., director; Sir Adolph Tuck, Bart. (Messrs. Raphael Tuck & Sons), 
Mcorfields, E.C., publisher; J. Turner (Messrs. Read, Holliday & Sons, 
Ltd.), Huddersfield, dye manufacturer; Sir William G. Watson, Bart., Sal- 
hampstead House, near Reading, company director; G. A. Wills.“ Burwalls,“ 
Leigh Woods, Clifton, Bristol, tobacco manufacturer; G. Maclaren Brown, 
The Canadian Pacific Railway Co., Charing Cross, S. W., railway manager; 
W. Deakin, “ Thornleigh, Oakfields Road, Selly Park, Birmingham, engi- 
neer; S. R. inp Worih, Fern Villa, Chesham Bois, Bucks., chemist; T. C. 
Moore, Shelton, Stoke-on-Trent, pottery manufacturer; A.“ Home-Morton, 2, 

Eldon Street, E. C., consulting engineer. Until otherwise determined the 
entrance fee payable on election shall be five guineas in the case either of 
an individual member, not being a representative member; ten guineas in 
the case of a partnership firm, company or corporation with a paid-up capital 
not exceeding £200,000, or by any unincorporated association or body not 
having a share capital, or by a member representative of any partnership. 
company, Corporation, or association with a paid-up capital exceeding £200,000; 
but no entrance fee shall be payable by any of the first thousand members 
of the Institute (including the subscribers to the memorandum of association). 
Solicitors: Rutter, Veitch & Bond, Norfolk House, Norfolk Street, Strand, 
W. C.. Secretary: L. Atkinson, Aldwych Site, W. C. Registered office: 
Exhibition Buildings, Aldwych Site, Strand, W.C. a 


Electrode Company of Sheffield, Ltd. (141,654).—This 
company was registered on September 23rd, with a capital of £40,000 in £1 
shares, to manufacture, buy, sell and otherwise deal in carbon and other 
electrodes used in connection with electric furnaces and other materials and 
appliances for the manufacture of sicel and alloys or otherwise, which can 
conveniently be made or dealt with in connection or simultaneously there- 
with; also to carry on the business of general merchants, ironmasters 
smelters, engineers, etc The subscribers (with one share each) are: ; 
Vickers, River Don Works, Sheffield, steel manufacturer; W. C. Whiteley, 
Wood Hall, Sheffield, steel manufacturer; H. Pcile, Milburn House, Newcastle- | 
on-Tyne, alloy manufacturer; W. H. Ellis. Westwood, Ecclesall, Sheffield. 
civil engineer; F. C. Fairholme, Netherhall, Hathersage, Derbyshire, civil 
engineer; I. B. Milne, Cross Grove House, Totley, near Sheffield, metallur- 


. Bical director; C. W. Kayser, Eaton Hall, near Retford, steel manufacturer. 
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Private company. The mumder of directors is not to be tess than four or 


more than ten; every shareholder or group of sharcholders holding 4,000 shares 
shall be entitled to nominate a director in respect of each complete 4,000 
shares held. The following are the first directors nominated by the firms 
whose names are given in parentheses: D. Vickers and W. Clarke (Vickers, 
Ltd.); H. Peile (Newcastle Alloy Co.); W. H. Ellis (John Brown & Co., 
I. d.); F. C. Fairholme (Thomas Firth & Sons, Ltd.): I. B. Milne (Hadfields, 
cat . W. Kayser (Kayser, Ellison & Co., Ltd., and Samuel Osborne & Co., 
Ltd.). 

that the maximum number is rot exceeded and that such co-option shall not 
interfere with the rights of individual shareholders under the above provisions. 
Solicitors: G. E. Branson, 9, Bahk Street, Sheffield. Registered by Jordan 
and Sons, Ltd., 116-7, Chancery Lane. 


a 2 
t 


OFFICIAL RETURNS OF ELECTRICAL | 
COMPANIES. ee 


Brilliant Sign Co. (1907), Ltd.— Mortgage and Land 
Reyistry Charge on Paragon Works, Uxbridge Road, Shepherd’s Bush, both 
dated September 9th, 1915, to secure all moneys due or to become due from 
the company to Capital and Counties Bank, Ltd., 39, Threadneedle Street, 
E.C. Also debenture, and as collateral security thercto, a mortgage, both of 
even date, to secure £.9,000, charged on company’s undertaking and property, 
present and future, including uncalled capital. olders: Capital and Counties 
Bank, Ltd., 39, Threadneedle Street, E. C. 


Tyer and Co., Ltd. — A memorandum of satisfaction in full 
on September IIth, 1915. of debentures dated March 10th, 1913, securing C7000, 
has been filed. Particulars of £515,000 debentures, created September 14th, 
1915. filed pursuant to Section 93 (3) of the Companies (Consolidation) Act, 
1968, the whole amount being now issued. Property charged: The compen 
undertaking and property, present and future, including uncalled capital. No 
trustees, s ‘ 


Banbury and District Electric Supply Co., Ltd.—A memo- 


randum of satisfaction in full on December S3lst, 1914, of debentures dated. 


March 26th, 1913, securing £200 has been filed. l 
Sheerness and District Electric Power and Traction Co., 


Ltd.—A memorandum of satisfaction in full on January Ist, 1915, of deben- 
tures dated December 8th, 1914, securing £315, has been filed. 


Imperial Light, Ltd.—A memorandum of satisfaction to 
the extent of £2, (being amount outstanding) on September 14th, 1915, of 
debentures dated November 7th, 1910, securing £5,000, has been filed. 


Oriental Telephone and Electric Co., Ltd.—A memorandum 
of satisfaction to the extent of £1,200 on September 15th, 1915, of debenture 
stock secured by trust deed dated June 28th, 1905, and supplemental deed of 
acknowledgment dated June 12th, 1907, securing £200,000, has been filed. 


Telephone Co. of Egypt, Ltd.—A memorandum of satis- 
faction to the extent of £700 on September 15th, 1915, of debenture stock, 
secured by trust deed dated July 27th, 1904, and three supplemental deeds of 
acknowledgment dated February List, 1906, March 4th, 1908, and October 
27 ih. 1909, securing £200,008, has been filed. 


` 'CITY NOTES. 


Dundee, Broughty Ferry and District Tramways 
| Co., Ltd. 5 : 


PRESIDING over the annual meeting, Mr. George BALFOUR, the 
Chairman, replied to the criticism directed against the com- 
pany in connection with the taking over of part of the line 
by the Corporation of Dundee. He deprecated what he 
characterised as the wild statements on the part of members 
of the Town Council before the true facts of the case were 
known, and he maintained that no fault lay with the company 
in connection with the trouble that had arisen. Continuing, 
he said the year ending July 3lst had been a particularly 
troublesome one, and the direct effects of the war were reflected 


in the decreased recApts, the receipts from all sources being 


£13,293, or approximately £700 less than the previous year. 
In addition to decreased receipts, expenses had increased, the 
principal increase being in connection with fuel, which. cost 
about £400 more than in the previous year, the decrease in 
receipts and the increased cost of fuel accounting for the differ- 
ence of nearly £1,100 in gross profit, viz., £5,284, compared 
with £6,328 for the previous year. In moving the adoption 
of the report and the accounts, Mr. Balfour said the directors 
did not recommend payment of any dividend on the ordinary 
shares for last year, and they were certain that this would 
be approved by the shareholders. The decrease in profits 
would not alone have determined the directors to pass the 
ordinary share dividend, but the decrease in profit, coinciding 
with the altered conditions of running and the prevailing un- 
certain outlook, made it essential to adopt a cautious policy. 
The motion was adopted. f 


The Petrograd Electric Lighting Co. of 1886, 


The report for 1914 of the Petrograd Electrie Lighting Co. 
of 1536, the situation of which has occupied a large amount 
of public attention during the past twelve months in conse- 
quence of German interests in the undertaking, stated that 
the participation of German capital and the activity of Ger- 
man subjects in the administration of the company down to 
the outbreak of war had been made the pretext by the Moscow 
City Council for representing that the working of the Moscow 


The directors for the time being may co-opt other directors, but so 


station was irreconcilable with the public interests, and askin 

for the liquidation of the company. As, however, it coul 

be proved that the majority of the company’s shares belonged 
to Swiss subjects, the company expressed the hope that the 
Government would limit its action to the placing of the com- 
pany under special State control. Since the end of November 
the company had been without any communication with the 
works at Lodz, and the working results of the latter had, 
therefore, only been included to the close of that month. As 
a consequence of the war, the consumption of energy by a 
number of industrial companies had experienced a diminution, 


- although the decrease was more than counterbalanced by the 


connection of new works which were chiefly engaged on army 
contracts. . f ' 

The increase in the share capital to £5,000,000 which was 
resolved upon in January, 1914, had been carried out by the 
issue of new shares for £1,000,000 shortly before the outbreak 
of the war, each new share being entitled to one half of the 
dividend devolving upon the old shares. Concerning the parti- 
cipation of the company in other’ . the report 
mentioned that 70 per cent. of the share capital of £1,200,000 
of the Imatra Co. for the Distribution of Electrical Energy, 
of Brussels, had been paid up down to tbe occurrence of 
hostilities, and had been mostly employe in the works of the 
Russian Overland Central Stations Co. 'and in connection with 
the site and rights of the hydro-clectric works at the Vuoksen 
Falls in Finland. The works at Bogorodsk of the Moscow 
Electric Power Transmission Co., of Petrograd, were brought 
into operation in February, 1914, and were working satisfac- 
torily, but no information was available respecting the works 
a Soe nowice, which were to have been started in the autumn 
0 i 

If 10 roubles are accepted as the equivalent of £1 sterling, 
the accounts for 1914 show gross receipts of £1,661,200, as 
compared with £1,371,200 in the preceding year, whilst the 
working expenses were £804,700 and £643,500 in the two years 
respectively. After deducting general expenses, taxes, loss in 
exchange, eto.. the net profits are returned at £683,800, as 
against £603,500 in 1913. It is proposed to pay, as was 
announced two or three months ago, 11 per cent. on the pre- 
ference capital, as in the previous year, and 8 per cent. on 
the ordinary shares, as in 1913. Owing, however, to the situa- 
tion created by the war, it is proposed to place the £387,000 
required for the payment of the dividende to a special account, 
the period for the actual distribution being left to the discre- 
tion of the directors. | l 


Russian Companies. 


The Moscow Electric Power Transmission Co. (Electro- 
perodatecha), in which the Petrograd Electric Lighting Oo. of 
1886 is interested, incurred a loss of £21,000. in 1914 on a 
share capital of £600,000, this being the second working year. 
The Russian Overland Central Stations Co. has declared a 
dividend of 4 per cent. for 1914 on share capital of 4400, 000. 

The Russian Dynamo Co., of Moscow, has decided to pay 
4 per cent. on ordinary share capital of £400,000 for 1914. 

e Russian Wireless Telegraphy Co. has resolved to divide 
15 per cent. on the ordinary capital of £300,000 for 1914. 

e Petrograd Electrical Installations Co., which, in con- 
junction with the 1886 company and the Belgian Co., supplies 
energy in the Russian capital, has decided to distribute 10.2 
per cent. on share capital of £1,160,000 for 1914. 

The Riga Tramway Co. intends to pay 8 per cent. for the 
past year. 


Lower Thames Land and Power Co,—The Financial 
Times states that, subject to the consent of the Treasury being 
obtained (formal application has already been made for the neces- 
sary sanction), it is reported that the County of London Eleotrio 
Supply Co. has decided to offer to its share and debenture-holders 
an opportunity of participating in an issue of debentures relating 
to a new enterprise to be known as the Lower Thames Land Deve- 
lopment and Power Co., Ltd. The property to be owned by this 
cencern will consist of 308 acres of land at Barking, an option over 
which was acquired some little time ago on what are regarded as 
favourable terms. Apparently only a comparatively small pro- 
portion of the area in question will be required for the purposes of 
a generating station, and the remainder of the property will be 
dealt with by the new company in a manner suitable to the 
general scheme which it has in view. The authorised debentare 
iesue of the new concern is £100,600, carrying interest at 51 per 
cent., and constituting a first mortyage for 25 years. Of this 
total it is proposed to offer £80,000 for subscription at par. The 
Oounty of London Electric Supply Co. will guarantee unoondi- 
tionally the capital, interest and sinking fund. Statements 
which have appeared in print to the effect that the foregoing 
scheme has some bearing upon the pre-war project for the oon - 
solidation of the electric lighting and power industry of London 
are believed to be erroneous. l 

Our contemporary in its issue of Wednesday states that the 
formation of the Lower Thames Land, &c., Co., has no bearing on 
electrical enterprise. The company has been created merely for 
the purpose of purchasing and developing a building site at Bark- 
ing, while, incidentally, a portion of this site is to be leased tọ the 
3 of London Oo., who come into the matter solely aa inter- 
medlarigs. 


nl 
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German Electrical Companies. 


The Kabelwerk Rheydt proposes to pay a dividend of 18 
per cent. for 1914-15, as compared with 12 per cent. in the 
preceding year, and the Elektrizitatswerk Westfalen 6 per 
cent., as against 4 per cent. ae 

The Bergmann Elektrizitats Unternehmungen, of Berlin— 
the financial organisation of the Bergmann Electricity Works 
Co., which discontinued the negotiation of fresh business in 
1912—earned gross profits of £5,300 in 194-15, as compared 
with £15,500 in the previous year, the net surplus being £441, 
as against £9,500 in 1913-14. The debit balance brought for- 
ward has, consequently, been reduced to £26,700 on a share 
capital of £300,000. : . 

e directors of the Elektrometalluryische Werke, of Hor- 
rem, A.G., which company was formed two years ago by the 
Metal Bank and the Griesheim-Elektron Co., report that the 
year 1914 was part of the preparatory period. After settin 
aside £1,400 for depreciation, the accounts indicate à loss 0 
£2,300 for the year, thus increasing the debit balance to £5,600 
on an ordinary share capital of 450, 000. 5 

The Brandenburg Carbid und Elektrizitats Werke A.G., of 
Berlin, in reporting an increase in the gross profits in 1914-15, 
states that the expansion was due.both to the supply of elec- 
tricity and the production of carbide in Germany, and by the 
Norsk (Norwegian) Eléektrokemisk Aktieselskab.. The sales 
of electricity advanced from 4,400,000 K.-hrs. in 1913-14 to 
4,900,000 Kw.-hrs. last year, despite the prejudicial effects of 
the war, whilst as a consequence of the favourable water 
conditions the output of carbide in 1914-15 was considerably 
greater than in the previous year, both at the inland works 
and at those of the Narwegian company, which was able to 
pay 14 per cent. for 1914, as compared with 6 per cent. in 
1913. The gross profits of the Brandenburg company amounted 
to- £26,000, as against £23,000, and the net profits to £15,000, 
as contrasted with £9,100. It is proposed to pay a dividend 
of 7 per cent. on a share capital of £175,000, this comparing 
with no distribution in 1913-14. | f 

The shareholders in the Deutsche Popelampen A. G., of Aw- 
la-Chapelle, have decided to dissolve: the company, whose 
working in 1914-15 resulted in a loss of £8,400. According to 
the report submitted at the recent meeting, the fifth year's 
trading closed with a considerable loss, because the conditions 
of trade had become more difficult for wire lamps in 60 far 
that consumers would only purchase approved wire lamps, 
whilst the war had rendered it impossible to obtain raw 
materials and trained workers. The directors had, therefore, 
been compelled to dispose of the glow lamp machinery. It 
had, however, been possible to find a market abroad, although 
at unfavourable prices, for most of the so-called lamps of 
second quality, as they would have become worthless if kept 
in stock for a long time. The insulating tube department 
developed down to the outbreak of the war so that large 
profits could have been reckoned on, but it could not be con- 
tinued owing to the lack of raw materials, which were requisi- 
tioned by the military authorities, and the department for 
welding materials yielded profits which were too sinall to be 
of importance to the undertaking as a whole. 


STOCKS AND SHARES, 8 
TUESDAY EVENING. 


The brilliant work of the British and French Armies 
announced at the beginning of the week has had the effect 
of neutralising the dullness produced by the Budget, the Bul- 
garian uncertainties, and other such influences. The long- 
expected advance appears to have started, and the news 
received on Sunday is accepted in the City as the first instal- 
ment of what are confidently hoped to be several chapters of 
steady pressure forward. Once more we are all amateur 
generals; and the armchair critics of our various newspapers 
are, for the time being, regarded as of little account. 

From the point of view of prices, the change has been less 
marked in them than in sentiment: The Stock Exchange 
atmoephere has altered from dulness and depression to cheer- 
fulness and light. Buying has been stimulated to some extent, 
but it is not surprising that markets should require more sup- 


port than they have received hitherto before they can go ; 


substantially better. The American rate of exchange is st 

it is evident, giving the Anglo-French Commission a good deal 
of trouble, but that New York considers the issue of the loan 
as good as made is apparent enough from the boom which is 


taking place in American rails, and in securities of all kinds 


on that side of the water. The shares of industrial companies, 
in particular, are soaring—electnics with the rest; and, the 
huge amount of money which the States is making out of the 
war is reflected in marked Stock Exchange activity. 

On this side, the County of London Electric Supply Co. is 
offering to ita shareholders and debenture holders an amount 


of £80,000, in 51 per cent. 25-year first mortgage bearer deben- 


tures, in a new company to be called the Lower Thames Land 


Development & Power Co., Ltd., which has a nominal capital 
of £100,000. The County Co., according to the circular in 
\ 


front of us, has exercised ite option for the purchase of about 
300 acres-of land at Barking, with river frontage, for thd 
erection of a new power station; but as the company 
require only a certain portion of. this land for generation pur- 
poses, the other undertaking has been formed to acquiré and 
develop the whole property. The debentures are being offered 
at par. The principal and interest in the new concern will 
be guaranteed unconditionally by the County of London Elec- 
tric Supply Co.; and as the annual amount for interest and 
sisking fund under the guarantee is 46, 550, and the 1 
profits of the County Co. for the year ended December last 
were £106,000, there is no question of the soundness of the 
security. f i | i = 
The electric lighting market is comatose. Metropolitans 
have gone back to 23, a fall of 4, but County preference retain 
their rise of last week, and other shares in the market are 
just steady. Little trade is being done in any of the shares. 
In the telegraph section, a fall of 10 points in Indo-Europeans 
has dropped the price to 40. Shares changed hands as low 
as 344 about a week ago, but these apparently have been 
taken by purchasers at 39} and. 40; so that, incidentally, it 
migbt be assumed that somebody made a handsome profit. 
The purchaser, however, might quite fairly setort that ho 
was taking a big risk in buying the shares at all, inasmuch 
as, the immediate future of the company, from the dividend 
pout of view, is somewhat undecided. Supposing the current 
ividend to be maintained, however, the yield on the money 
comes to 83 per cent. at 40, from which it is obvious that 
plenty of aaran exists for a reduction in the rate distributed 
at present. Westerns are better at 12; Eastern Extensions 


-and Eastern Telegraph ordinary have both hardened a trifle. 


The fact of the income-tax being raised to 38. 6d. cannot 
fail to direct attention to’ the companies which pay their 
dividends free of tax. This practice is followed by various 
telegraph companies, as indicated in our lists, but there is 
nothing to guarantee, of course, that in any half-year all the 
companies, or any one of them, may not depart from their 


present method, and in future send out their dividends, less 


tax. It is often asked why all companies do not pay their 
dividends tax free, but very little consideration suffices: to 
show‘ that there are several sound reasons against their doing 
so. The one which tells probably more than the rest, how- 
ever, is that a company can pay a higher rate less tax than 
it can if it declares its dividend free; and with the tax on un- 
earned incomes standing at 3s. 6d. in the £1, 5 per cent. free 
of tax, to take an example, is equal to practically 6 per cent. 
gross. And it cannot be gainsaid' that 6 per cent. does look 
better than 5 per cent., although actually the result may be 
the same if the dividends are paid gross and net respectively. 

The Home Railway‘ market 1s taking a turn for the better 
on the whole, but Electrics are weak, and further falls have 
occurred in Metropolitans, in Districts and in Underground 
Electric A shares, while the income bonds of the last- 
named company remain about 71. The market is regaining a 
little of the confidence that was handled so roughly by the 
threatened coal strike and railway trouble, but investors are 
not keen on putting money into these securities now. It is 
posite there will be a further reduction in prices before the 
one Railway market really arrives at something like a steady 
evel, : a ae 

The question of Excess Profits Tax has raised a storm of doubt 
and discussion in business circles. Those who have most closely 
studied Mr. McKenna’s speeches are at one in declaring their 
inability to elucidate the knotty points. The text of the 
Finance Bill, when it appears, will probably throw light upon 
the subject. Various companies connected with the electrical 
industry are expected to come within the clause; and while 
it may make a considerable difference to those concerns which 
have been doing well out of the war, it may also affect others, 
the profits in which have risen, although for causes entirely 
removed from the all-prevailing factor. f oan 

Manufacturing shares in the electric market are somewhat 
irregular in price. Edison & Swans have fallen to half-a- 
sovereign; India-Rubber shares weakened to 8, a drop of 4; 
and Henleys at 121 show a fall of £1. Allowing for the fact 
that the dividend on Henleys is paid free of tax at present, 
the yield at 12} is the substantial one of £9 2s. per cent. on 
the money. 

For the time being, we leave our calculations of yield prac- 
tically unchanged, because they are worked out on the con- 
venient basis of an income tax of 2s. 6d. in the £, and for 
the calendar year January lst to December 3lst, 1915, the 
rate actually comes to 2s. 8d. in the £ in the great majonty 
of cases. | 
One of the features of the last day or two is a meteoric rise 
in American Marconis, which lifted the price from 158. to 
19s. 6d. The buying emanated mostly from the United States, 
and was confined to these particular shares, the parent 
Marconis and Canadian Marconis failing to obtain any benefit 
from the jump in Americans. It is freely stated that the 
American Marconi Co. is doing extremely well, and, in addi- 
tion, there is a New York boom, already referred to, in the 
shares of nearly all the railroad and industrial companies. 
The armament market is firm. on an excellent report pub- 
lished by the Birmingham Small Arms Co. Rubber shares, 
after being a dull spot, have taken a turn for the better. 
Business in both sections, however, is meagre. There 1s some 
improvement amongst copper shares, in consequence of the 
demand from America, but base metal issues on the whol 
continue to show heaviness. 


— 
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Hous Exzornicrry 8 
Prioe 
Dividend, Sept. 28, Risd or fall Yield 


1914. 1916, this week. p. o. 
ona es or 25 cont, 5 $ = S18 4 
rainary ee oe i — 
do. o. do, Pref. ee 4 8. — 6 0 0 
do. do. ty Pref. oe se € 8 — 6 0 0 
do. © ee ee oe ee 80 — 5 0 0 
Chelsea pe 0 ee oe ee 5 . 43 z — 6 17 8 
do, 43 Deb. oe ee ee ee 43 88 — 4 17 10 
do, do, s per cent. Pref, .. 6 107 — 5 11 4 
do. do. 5 eb. e oe e 6 100 — 5 0 0 
do. do. 43 Deb. oe 0 43 85 sl 5 6 0 
Ooanty 0 ee s 1 1 — 6 16 7 
do. do. ò per cent. Pref... 6 1 — 5 14 8 
do. do. 1st b. oe ee 4 90 =. 5 0 0 
k Mi 85 dad Deb. oe oe : 85 — z 4 0 
ensin on 99 ae ° oe — 0 
on Electric ee 4 i = 8 8 4 
da. do. 0 per cent, Pref. .. 6 — 6 6 4 
do. do. eee oe ee 4 80 -e 6 0 0 
0. dent. n roi. ee — 
do. Be ee ae ee 90 =. 6 0 0 
Deb è ee ee 70 brs 5 0 0 
8+. James’ and Pall care oer 120 61 — 7 8 2 
O. do. do. 7 por cent. Pref, 7 — 612 0 
do. do, do, 84 >» es oo 84 70 aa 5 0 0 
South London ee ee 5 Ji — 6 10 0 
Gouth Metropolitan Prei. 1 1 m 6 14 0 
estminster eo eo ee 9 — 6 18 4 
do. éb Pref, oe ee ee 43 4 = 6 9 0 
, TELEGRAPHS AND TRLEPHONES, 
Anglo-Am, Tel. Pref, .. 94 68 983 — 6 2 0 
do. Def, eo oe oe 1 $3 — 6 16 4 
Chile Tel one. ee e 0 0 — 6 8 0 
Cuba 8 e 0 ee ae oe ee 6 8 4 6 5 0 
do. A ee oe 0 0 oe 10 15 — 6 18 4 
on ee oe oe q 12 + é *6 18 4 
4 Deb, ee ee 4 80 * 6 0 0 
Eastern Tel. Ord... se .. «| 1 116 +1 6 18 0 
le 84 Pref. ° ° oo 84 66 — 5 6 0 
do. 4 Deb. ee ee eo 4 80 —1 5 0 0 
Globe Tel. and T, Ord, eo ee ee 6 91 — 97 0 8 
Pre 9 „ ee ee 6 — 6 8 0 
be Northern Tel. oe ee oe 1 = —10 6 18 H 
do- Duropean ee ee oe oo — 8 2 
Maroon sé Ca . 10 14 — 6 6 8 
New York Tel, æ. >» 4 99 +3 411 0 
Oriental Teleph ne Ord, ee eo 10 1 — 5 8 1 
do. Pref. oo oe 8 1 — 5 6 8 
Tel. ID eb. ee ee ee ee 43 80 — 5 0 0 
Unite e Plate Tol. oe oe ee 8 6 — *8 6 6 
0. ° ee eo 6 q — 6 2 7 
West India and Pan, ee oe ee 1 1 — 8 17 9 
Western Telegraph oe oe oe q 12 — 6 18 4 
do. De 0 eo oe 4 80 —1 6 0 0 
Sous Rans, 
Central tie = Assented .. 4 70 — 6 14 
oe ee Cx) 1 28 = 8 8 
Und ee He Lie ote Ordinary . NI 1 = Nil 
6 60 0 eo E i 
oe Nil 0 a. 8d. Nil 
do, do. inecens — 6 n — 911 8 
Foaniex Trams, &o, 
Angio-Arg. Trams, First Pref. ve — 7 6 8 
do. d Pref. ee oe 9 l 51 8 9 2 
do. 4 b. oe oe 4 78 fo" 5 9 7 
do. Deb. ee oe 43 n — 6 5 0 
do. 6 b. 0 ee 5 74 — 6 16 2 
Bra Traoctions . os . „ H 49 +1) 7 210 
y Bleotrio Pref. ee e ee 6 103 c= 5 17 1 
do. b. oe ee 4 87 — 5 8 0 
Mexico Trams e eo oe ee N 88 -e Nil 
do. 6 cent, Bonds ee = 40 — Nil 
do. 6 cent, Bonds oe * 85 — Nil 
ee ee Nil 25 s Nil „ 
do. Pref. oe ee ee Nil 80 aad Nil 
do. Ist Bonds ee ee hams 40 — 3 
Adelaide Rap: 5 per cent. Erol, „ 8 6 — 600 
do. 5 b, oe oe ee 6 96 — 5 a 
MANUFACTURING ComPanins. 
Babcock & Wiloox ee ee ee 14 ls =o 6 8 6 
British Alaminium Ord. * 6 1 — 411 1 
do. f, ee ee 6 18 =.. 6 9 9 
British Insulated Ord. ee oe 16 1 — 7 1 2 
O. Pref oes oe 6 / * 5 2 2 
British vee Prof, .. « Ñ 58/. 14d. 9 110 
do. Deb. e.e | 70 +2 614 4 
do. 6 Dd. lien ee ° ee 6 101 — 5 19 0 
ee 0 ee oe ee 15 11 rand 6 16 4 
do. 6 Pref.. 0 ee ee ee 6 43 = 5 11 8 
do. t Deb, °- ee oe 4% 92 -> 4 17 9 
Castner-Kel ner ee 0 ee 15 61/ -= 4 18 6 
Edison & Swan, £8 pd. . Nil 10 / —1 / Nil 
do. do. 4 Deb. cm) ee oe 4 58 = 6 18 0 
do. do. 5 % b. 0 oo 6 60 — 8 6 8 
Electric Oonstruction .. .. 8 18/- — 9 4 8 
do. 0. ref, 0 ee 7 10 / 3 7 7 4 
Gen. Eloo. Pret, e ee ee 0 6 ma. 6 6 4 
Henley zi è 20 12 -1 9 2 0 
do. Pret, oe 0 ee ee 4 4 =m 6 0 0 
do. Deb. ee ee oe eo 92 — 4 17 9 
India- Rubber. 5 8 — 1 6650 
Telegraph Con. ee oe ee oe 20 81 ars) 7 15 0 


* Allowance made for dividends being paid free of inoome-tax. 


County of Durham Electrical Power Distribution 
Co., Ltd.—A financial contemporary states that the directors have 
decided not to declare an interim dividend on the preference shares. 


Lancashire Dynamo and Motor Co., Ltd.—Interim 
dividend at the rate of 6 per cent. per annum n (3 per cent, actual), 
the same as a year ago.— Zi mes, 


a G. Boor & 


MARKET QUOTATIONS. 


IT should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and. they may vary according to quantities and other circumstances, 


‘Wednesday, September 29th. 


CHEMICALS, ao. 2 
a Acid, ee ee per cwt, ae ve 
e L Ni ee ee ee ee L ee ee 
@ 0 ee oo per Ib. 1/ s 
y Polpoune ee ee eo per owt, oo ee 
a Ammonia, Muriate (large orystal) per ton gu 24 ine. 
der ee ee ee 0 £9 ee 
a Bisniphide of Carbon... eo 10 ro š oe 
a Sulphate oe a £28 
a Nitrate eo oe ve a oe e 
a 0 Whi ee ee 90 0 ee 
a dhyana A oe ee oe pari ee 
ov ee e @ ee 
2 Potassium, vy in casks oer fe. dad. 
a Potash, Caustio (88/90 ee per ton ae Å 
& 70 lorate ee ee ee per lb, 1/43 s 
2 Pomsium Cyanide (8/100 G0 · Nem : 
um ee 0 oe 
Cia n af = aR 65 / 
Sulphate tM * a 35 r ton aw 5 
a phar, 8 — Flowezs ie ae £11 10 s 
r ee „ we £8 ee 
aan 40 er * e K £8 10 a 
e i, Const i ri = per Ib, iia 44. inc. 
oe eo per bed oe 
e so per lb, 61 0 4d. ine 
METALS, 40 
5 Aluminiem 3 oe don oe 0 0 
3 5 W won on 0 per 
(1 to 14 8... 2 E aC 
b 7 ee 90 oe 
p Babbitt’s metal ingots . 8 an ; 
c Brass (rolled metal I t0 19" basis) per Ib. 1/02 to 1/4 
8 rv) Tubes (solid drawn) eo n 1/ to 1/1 ° 
6 0 Wire, oe oe ee 60 1/13 to 1711 
c Copper Tubes (solid drawn) .. ” 1/1 to 1/13 85 
@ a Bars (best selected) .. per ton £96 £2 deo. 
. 8 1 Sheet eo ee ee * £96 £2 dec. 
g 50 Rod de ee oe oe we £96 £2 dec. 
„ (Blectrolytic) Bars 8 85 288 £65 inc. 
d „ m es m £106 £5 ine. 
d 0 oe ee r 2 Eb inc. 
d 90 " H. O. Wire per Ib. 113d. Ad. inc. 
f Bbonite Rod ee ee ee 80 oe 
f r Bh oe oo ee C] 3/6 
JJ 9110 5 
u . ee ee g ee 
b Indie- Fubber, Para ne.. w a4 4d. dec. 
d Iron Pig (Cleveland warrante) .. pet ton 64/1 es 
l n W. galv. No. 8, P. O. qual, 10 oe 
g Lead, Pig.. ve oe ñ ` £25 £1 inc. 
g Mercury ee ae oe ee per bot, | £16 6 to £16 7 6 
o Mica (in original cases) small .. per lb, 6d. to 8/- 2d. to ôd. io. 
es „ 16 614 4 tt a in: 
oo up. a 
2 Nickel, sheet, wire, &o. a“ ee a Nom, 
9 Phosphor n ss 
4 i rolled strip & eheet 8 8 
o Platinum *.. .. 4. „ per on. 150 / 5/- ine. 
d Bilictum Bronis Dire oe oo por D 425 s 
7 Tin, ‘Block (Es E £158 to £166 A 
a Wire, os, 1 to 16 .. ee per lb. 7 
p White Anti- „ der ton se . 
k Zino, Bh'e (Vieille Montagne bnd.) " Nom, 
Quotations supplied by— 


Co. 
b The British Alom'aium bla Ltd, 


c Thos. Bolton & 80 & Morris Ashby, Ltd 

d Frederick Bmith & 7: ae 1 Richard Johnson & Nephew, Lid. 

o F. Wiggins & fo a P. Ormiston & Bons. 

India - Rubber ul Paroh and o Johnson, Matthey & Co., Ltd, 
egraph Works Co., Ltd, 5 

g James & Shakspeare, r W. F. Dennis & Co. 


' Se 


Winnipeg ‘Electric Railway Co. — A dividend of 
24 per cent. for the quarter ending September 30th, 1915, being at 
the rate of 10 per cent. per annum, is announced, 


Madras Electric Tramways (1904), Ltd, — The 
directors bave declared an interim dividend at the rate of 6 per 
cent, on the preference shares. 


Globe Telegraph and Trust Co., Ltd.—The directors 
have declared a firet interim dividend of 28. per share, free of 
income-tax, on the ordinary shares. 


Kalgoorlie Electric Power and Lighting Corpora- 
tion, Ltd.—A dividend on the preference shares at the rate of 
4 per cent. per annum for the six months ending 80th inst. has 
been declared. 


Russia,—The Bielostock (Russia) Electrical Co., capital 
2,000,000 roubles, made a profit in its second (1914) working year 
of 182,067 roubles ; 100,000 roubles (or ò per cent.) will be distri- 
buted in dividend. 8 3 2s 
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THE PROBLEM OF THE “POINT-FIVE ” 
TARIFF. 


„  [COMMUNICATED. ] 


THE “ point-five” tariff—officially defined as any scheme 
under which energy for heating and cooking is obtained at 
O-5d. per Kw.-hour, with or without a preliminary fixed 
charge—has undoubtedly come to stay. The number of 
‘¢ point-five” supply areas increases steadily, the heating 
and cooking connections therein increase rapidly, and it 
seems no over-statement of the case to say that really impor- 
tant development in domestic heating and cooking depends 
on energy being available at 05d. per unit (or less). The 
important point is to have a cheap rate for actual consump- 
tion ; this is an invaluable asset to canvassers, und eliminates 
consumers’ dissatisfaction due to high bills caused by cur- 
rent wastage which, in the form it usually takes, is not 
expensive to the supply station. 

One may safely look forward to the number of “ point- 
five undertakings being very materially increased in the 
near future (for domestic heating and cooking apparatus 
seems at last to be emerging on a commercially and techni- 
cCally satisfactory basis), and it is, therefore, worth while 
paying attention to the fixed charge which supplements the 
4d. a unit tariff. The ideal arrangement would naturally 
be to supply all energy at a single flat rate, and there 
is no reason why this should not be approached as station 
load factors increase. It seems quite certain, however, that, 
a uniform flat rate can only be justified by practically 
a 100 per cent. station load factor, since no improvement in 
storage cells can make storage of electrical energy as simple, 
cheap, and efficient as the purely mechanical storage of gas 


in gasometers. In this respect, gas supply engineers have a 


very material advantage over electricity canvassere, who 
find it a perplexing task to explain to the lay mind why 
current for power should cost so much less than current for 
lighting. 

However, the fact remains that for the present a charge 
of Id. per unit consumed for heating and cooking must 
in practically every case be supplemented by a fixed charge. 
To levy this indirectly, by stipulating that so many lamps be 
installed and operated on the ordinary lighting tariff, requires 
duplex wiring, and at once rouses the consumer's suspicion 
that he is being badly done on the lighting units. As a 
matter of fact, there is a very excellent reason for selling 
current at different rates at different times of day, but if 
this be applied to the cooking supply, it makes cooking 
very dear between certain hours, and, in the aggregate, it is 
unwise to use this system. 

The best compromise—for a compromise is imperative, 
with the cost of generation varying from hour to hour, and 
relatively negligible storage provided—is to supply energy 
for all domestic purposes at a flat rate of 4d., covering all 
capital expenses and the extra cost of peak supply by a fixed 
charge; the consumer is then no longer perplexed by 
variations in the price paid for a given amount of a given 
conmodity—he obtains current for all purposes at a uniform 
and very low rate, and if his cook leaves the stove switches 

„% on” an hour or so longer than she need do, the cost of 
the extra energy consumed is not a serious item. 

So far, so good ; but it isin the determination of the fixed 
charge that difficulties appear. The majority of existing 
„point five” undertakings assess fixed charges on the basis of 
rateable value, and it would seem that there is considerable 
risk of this becoming standard practice. The writer cannot 
believe it is desirable that this should happen, and in the 
following paragraphs are set out arguments which seem to 
him deserving of close consideration, as well as figures and 
curves, which appear to demonstrate conclusively that the 
rateable value basis is not equitable. 

The most tempting feature of the rateable value tariff, 
from the central station point of view, is its simplicity. All 
houses have their rateable values assessed, and it is only 
necessary to take a certain percentage thereof, and charge all 
units at 4d., and the job is done. The fundamental 
assumption is that rateable value isa reasonably accurate 
measure of the electricity-consuming capacity of private 

mises, and the fandamental weakness of the system is 

that it is not necessarily or even generally anything of the 


kind. In a particular row of houses under the writer's 


observation, all rated at the same value, one is occupied by 


a family keeping two servants, and holding frequent parties, 
during which every room in the house is brilliantly lighted. 
The next house is occupied by a quiet and smaller family, 
burning about one-third the number of lights used by their 
neighbours. The next house is a boarding establishment, 
and the next again is occupied by eccentric persons of the 
daylight-saving persuasion. And so it goes on along the 
street in question, and, broadly, the writer ventures to 
suggest, all over any town. 

The object and tendency of any fixed-charge-plus-small- 
unit-charge system is to encourage liberal use of electricity 
by all persons, but it cannot be ignored that houses of similar 


size and quality shelter families of very different sizes and 


habits, and, in fact, that rateable value bears neither 
theoretical nor actual relationship to the current consump- 
tion of a household. 

Concrete support for this contention is to be found in fig. 1, 
which presents graphically some data included in the latest 
report of the working of point-five' tariffs in conjunction 
with rateable-value fixed charges. These statistics, presented 
by Messrs. Blackman and Roles at the recent I. M. E. A. 
meeting, show the average units used per consumer during 


5000 


1000 


40 $ 
Rateable value. 


Fic. 1.—SHOWING AVERAGE UNITS PER ANNUM IN HOUSES OF 
DIFFERENT R. V.“ 


a period of 12 months by consumers having rateable values 
between £10 and £20; £20 and £30, and so on. In 
plotting the data it has been assumed that the average 
rateable values of the several groups are £15, £25, &c. This 
assumption and the fact that different numbers of con- 
sumers are included in obtaining the averages for the 
various groups doubtless affects the absolute accuracy of 
the curves, but the latter show that although there is a 
natural tendency for consumption to increase with rateable 
value, the increase is by no means smoothly progressive nor 
is there a reasonably constant ratio between the consumption 
in houses rated at, say, £25 and £55. For instance :— 


RATIO UNITS PER ANNUM PER CONSUMER IN HOUSES 
RATED £55 : 225. 


1. Barnes eae . 2°6 5. Sunderland ac. 16 
2. Blackpool sis .. 2'3 6. Worcester... * 16 
3. Brad ford eee eee eee 1˙9 7. Wrexham eco eee 2 8 
4. Carlisle ae woe 065 


The numerals correspond to those on the various ourve sheets. 

Though, as mentioned, some part of the disparity between 
these figures may be due to the different number of cases 
averaged in various groups, that only goes to show that the 
rateable value in individual cases is a very poor index of 
current consumption. Whereas in Sunderland the rateable 
value percentage charge is increased as rateable value 
increases (from 10 per cent. between £15 and £30 to 
15 per cent. over £70), the charge in Blackpool is normally 
123 per cent. on assessment, and is reduced to 10 per cent. 
on houses rated over £100. 

In any event, if a different percentage of R. V. is to be 
charged in the case of different sized houses (as seems 
desirable), and if allowance is to be made for the effect of 
specially large or small gardens- on rateable value (as seems 
essential), the R. V. tariff at once loses its merits of sim- 
plicity and power of being easily understood by the layman. 

The method generally employed (at the time of initiating 
the new tariff) in determining the percentage of rateable 
value to be taken as the fixed charge, is to analyse previous 
accounts, and see what percentage of rateable value will, in 
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conjunction with 4d. per unit, give the same revenue from 
lighting as the previous flat rate (eay, 4d. a unit). This 
amounts to secaring the station’s revenue and supplying all 
additional units at }d. It is a simple, if tedious, method of 
arriving at a suitable average percentage on rateable valae, 
but there is nothing to secure (1) that this percentage will 
not be far wide of the mark in individual cases; and (2) 
that the percentage decided by reference to previous accounts 
will be at all suitable under the new conditions which it 1s 
desired to bring about by the new tariff. 

Generally the percentage charge is 10, 124 or 15 per 
cent. on rateable value, but it makes a considerable differ- 
ence to consumers, and so, ultimately, to the station’s pros- 
pects, which percentage is adopted. To illustrate this, fig. 2 


has been prepared. As a reasonable basis (averaging the 
general tendency of the curves in fig. 1), let us assume the 


following average annual consumptions for houses rated as 
below :— 


R. v Units. R. v Units 
£15 500 £45 1,400 
25 750 55 1. 
35 1,000 65 2,200 


Then, with all units at $d. and fixed charges of 10, 124 
and 15 per cent. in turn on rateable value, the average cost 
per unit varies as shown in fig. 2. In this case 24 per 
cent. on rateable value corresponds to about 0°2d. per unit 


20 2.500 


- 40 $0 00 70 
Hatendte Valus- È. 


Fia. 3.—ErPECT OF “R.V.” CHARGE ON MEAN PRICE PER UNIT. 


difference in mean price per unit, and hence to about 10s. 
per annum on the bill for a £15 house and £2 per annum 
on the bill for a £65 house. This difference in bill—which 
may easily arise due to (1) erroneous assumption of rateable 
value percentage applying to old conditions ; (2) inapplic- 
ability of assumption to new conditions; or (3) variations 
in percentage rateable value properly applying to houses of 
different K.V.—is here about 13 per cent. on the total 
amount, and in the long run cannot but tell against the 
` gtation’s financial position or against the development of 
supply (according as the difference is in immediate favour 
of the consumer or the station). 


(To be concluded.) 


PREFERENTIAL RATES FOR EXPORTS. 
By FRANK BROADBENT. 


WHETHER we label ourselves and each other Liberal, Con- 
servative or Radical, the fact remains that the human mind 
is inherently Conservative, and resists to the uttermost a 
change of opinion. It takes an earthquake or a world-war 
to shake it out of itself, and hence we find ourselves to-day 
calmly thinking things which a couple of years ago we 
should have considered almost sacrilegious. When we find 
erstwhile Free Traders of the staunchest type cheerfully 


welcoming a 333 per cent. import duty on motor-cars, for 


example, we need not fear to ventilate the subject of 
preferential rates for exported articles. 

To have suggested, say, a couple of years ago, that 
electrical manufacturers should, as a definite policy, adopt a 
system of preferential rates for exported goods, charging 
lower rates to the overseas purchaser than to the home 
buyer, would have raised such cries as “ German methods, 
“dumping,” and the like, and it would have been argued 
that the home consumer must necessarily be saddled with 
the losses on the export trade. It has, in fact, been seriously 
and consistently argued that this is the normal condition 
of affairs in such countries as Germany and America. 

But electrical engineers who have raised the formulation 
of preferential tariffs for electricity supply almost to the 
dignity of a fine art, should have no difficulty in applying 
the system in one or other of its many modifications to the 


export or any other department of the electrical industry. 
The argument that, under a preferential tariff, the home 
consumer pays for the losses on overseas trade, is practically 
the same as that of the lighting consumer who protests that 
he bears the losses on the sale of cheap units to the power 
consumer. This argument, based as it is upon the false 
assumption that all units generated have an equal value, 
does not at this time of day call for serious treatment. The 
justification of the policy lies in the fact that the develop- 
ment of the power load has resulted in a general lowering 
of lighting rates due to the all-round reduction in standing 
charges per unit sold. 

Having accepted and approved of the principle of differen- 
tiation when applied to the supply of electricity, we cannot 
logically object to it when applied to the supply of an 
other electrical commodity. We are therefore justified, 
from a business point of view, in regarding the home trader 
as the lighting consumer, and the overseas trader as the 

wer consumer, and jast as a discriminating tariff policy 
bas resulted in an enormous increase in the electric supply 
business and a lowering of costs all round, so we may assume 
that if scientifically adapted it should have a similar effect 
in manafacturing industries generally, and help towards 
securing a very much larger share of the export trade than 
we have hitherto enjoyed. 

In addition, however, to costs of manufacture, there are, 
in dealing with export matters, the questions of railway 
charges and freight to consider; but it should not be 
impossible to apply some modification of the system of 
electricity supply tariffs even to these. 

We have a system of charging known as the “ tele- 
phone system, which might be just as accurately described 
as the parcel-post system. In the latter, according to the 
new Budget, we shall pay 4d. a lb. for the first lb. and 1d. 
for each additional lb. carried. This is not quite the best 
statement of the method of charging, which is more accu- 
rately expressed by saying that the rate of charge is 1d. 
per Ib., plus 3d. per package for standing charges. The 
bulk of the parcels for long-distance transmission are carried 
by the railway companies, the short distances being dealt 
with by the P.O. motor vans. The average price paid by 
the general public for small packages carried on the rail- 
ways and delivered to their destination is approximately 1d. 
per lb. for any distance within the United Kingdom. 
Presumably it pays the railway companies. 

There is no hard-and-fast rate for goods traffic, the price 
depending upon the character and quantity of the goods, 
and the distance to be covered; but it should be possible 
for an association of manufacturers—the B. E. A. M. A., for 
example — who could guarantee a minimum amount of traffic 
per annum, to secure much better rates than those at present 
in vogue. By a system of co-operation it might be possible 
for the manufacturers in certain areas to fill a certain number 
of truckloads for each outgoing steamer from the nearest 
port, and in this way get rates for truckloads instead of rates 
per cwt. or per ton. Then a sliding scale of discounts 
depending on the quantity shipped per annum might be 
arranged, the quantity being the aggregate of the individual 
shipments of the members of the group. 

The question of freight is more difficult, because lines of 
steamers to various foreign ports are controlled by certain 
combivations of shipowners who, in the absence of any com- 
petition, are in a position to make their own terms. 
Moreover, the rates vary with the demand for ships. There 
is certainly scope for improvement from the exporter's point. 
of view, but as the method of charging is practically 
standardised throughout the world, it would need a world- 
wide movement among shippers to secure any improvement. 
That better terms can be obtained is proved by the success 
of the Government in connection with the meat contracts. 
To illustrate one only of the disadvantages under which the 
exporter labours, take the case of a manufacturer who 
exports motors and arc lamps to the Colonies, say, Australia. 
Four arc lamps, with their globes, weighing, say, 44 cwt., 
including cases, would measure about 60 cb. ft., and would, 
therefore, on a measurement basis, be charged for as if they 
weighed 14 tons. At 408. a ton (pre-war rate) this would 
amount to £3, or, approximately, 10 per cent. of the total 
value of the goods. In the same sized case a motor weigh- 
ing 14 tons could be packed, costing about three times as 
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much as the arc lamp consignment. The cost of freight 1913. 1914. Inc. or dec 
would be about the same. Each package is rated separately, Electrical machinery.— £ £ £ 
285 is to say, if on package measures 40 cb. ft., and weighs From ae Britain 353000 1000 + 005 

ton, it is charged for as 1 ton, whereas another package e a E , , F 
of the same size, weighing 1} tons, would be charged for s es Bua 000 000 $ tid 
as 14 tons. The consignor, therefore, would pay freight on so — 
2 tons, although either by weight or by measurement th Total. 451,000 434,000 — 17,000 
two packages, taken together, are only 2 tons. l Cranes, elevators and lifta.— 

It does not seem quite equitable that an exporter should From Great Britain 45,000 e 31,000 — 14,000 
not be able to average the weights and measurements of „ United States 11,000 3,000 — 7,000 
several cases. Moreover, if he tries to economise by pack- „. Other countries 000 1.000 — 6,000 
ing several things in one case, and so getting an average eA Sa AGA PEFFE 
value, he may find himself charged at a higher rate for - lat M 
exceeding a weight limit. F 

In the meantime, the only thing an exporter can do is to From Great Britain 512,000 460,000 — 52,000 
study the question of packing very carefully with a view to <4 United States 161 900 159800 i 30995 
reducing his measurements to a minimum, remembering z Other countries 000 28,000 + 9,000 
that an external stiffening batten, or a projecting bolt, may 5 
sail add 10 per cent. to the measurement and freight of a Total. . 766,000 703.000 — 63,000 
Small case. Machinery not specially mentioned (other 

than agricultural, manufacturing, etc.).— l 
From Great Br:tain 341,000 328,000 — 18,000 
„ German 882 39,000 23,000 — 16,000: 
TRADE STATISTICS OF SOUTH AFRICA. ” United States 00 1000 F 1000 
oa ets a, ” rl 7 7 5 
Tus following statement, showing the imports of electrical Total 427,000 389,000 — 38,000 
and similar goods into the Union of South Africa during the Railway rails.— 
year 1914, has been taken from the recently issued official AE 
trade statistics. The figures for 1913 are added for purposes of From Great Britain . 13,000 5.00 — 8,000 
comparison, and notes of any increases or decreases are given. » Belgium 1,000 1,000 88 
1913. 1914. Inc. or dec. 1 e 40000 9000 h 1000 f 
Asbestos manufactures.— £ £ £ i A — 
From Great Britain 4,000 3,000 — 1,000 Total 79,000 78,000 — 1,000 

„ Other countries 4,000 3.000 — 1,000 Telegraph and telephone material.— 

Total 8,000 6,000 — 2,000 From Great Britain 10,000 9,000 — 1,000 
B i 2 „ German 1,000 1,000 — 

rass manufactures.— À „ Sweden 3,000 2,000 — 1,000 
From Great Britain . .. 31,000 26,000 — 5,000 „ United States 1,000 1,000 — . 

„ Germany 2,000 1,000 — 1,000 „ Other countries 3,000 2,000 — 1.000 

„ Otber countries 2,000 2,000 — — — — 

Total >a 5000 99,000 00 a — 
; oe A à ! Tramway rails.— 
Copper, plate and sheet.— From Great Britain 2,000 2,000 = 
From Great Britain 4,000 3,000 — 1,000 „ Germany... 14,000 7,000 — 7, 
„ Other countries 1,000 1,000 — „ United States 5,000 4,000 — 1.000 
Total 5.000 4.000 1.000 77 Other countries T 1,000 + — 1,000 
0 sik í f — ; — — — 
Copper manufactures.— Total 21,000 14,000 — 7,000 
From Great Britain 5,000 4,000 — 1,000 Tramway rolling-stock.— 
„ Other countries 2,000 — = 2,000 From 57 wie oe 005 + 9050 
Tot! 7000 400 3,000 “mied Biates b 
Electrical cable and wire.— Total , 28,000 21,000 — 7,000 
oe eae 170.000 178.000 + Bo oon Groat Prin 1100 12000 + L00 

T rmanʒ i ; — rom Great Britain : : ; 

,, Other countri 10,000 3, — 7,000 „ German „000 2,000 + 1,000 

— „ United States 5,000 5.000 — 
Total iia à 251,000 194,000 — 57,000 pee — 
Electrical fittings, including posts.— Total 17,000 19,000 + 2.000 
From Great Britain .. 155,000 157,000 + 2,000 In addition to the above the following goods were imported 

„ Germany as 67,000 40,000 — 27,000 as Government Stores: — 

„ Holland... 3,000 3,000 nas _ 

„ United States 30.000 22.000 — 3,000 Passe. . 

„ Gthber countries 9,000 160,000 + 1,000 From United Kingdom 8,000 3,000 — 5,000 

i — Copper, plate and sheet.— 
Indi Enar all kinde A E eee From United Kingdom 20,000 14,000 — 6,000 
naia- r —_ ; * 
ae Electrical cable and wire.— 
B 29,000 27,000 = 2,000 . . 
REA Germany s 3000 300 From United Kingdom 63,000 49,000 - 14,000 

„ United States , ; — Electric fittings.— 

i 1,000 1, 000 — g8. e 

e a _~ From United Kingdom 24,000 6,000 — 9 

see eee 36,000 34,000 -= 2,000 27 ermany * ? 3 7 
ame „5 = ,, Other countries 1,000 1,000 — 
From Great Britain 19,000 16,000 — 30.000 Iotal 27,000 7,500 — 19,500 

„ ee 21,000 12000 — 8.000  India-rubber.— 

. Other countries 3,000 2,000 — 1,000 From United Kingdom 4,000 6,000 + 2,000 

Lampware.— 
eae 85 58,000 41,000 — 17,000 : i 
: Total F From United Kingdom 4,000 4,000 — 
Machine bands and belting.— 5 5 
8 t Britain as 100,000 87,000 — 13,000 ranes and ele vdtors.— 
1 United States 37,000 34,000 — 3,000 From United Kingdom 25,000 14,000 — 11,000 

», Other countries 4,000 4,000 — Electrical machinery.— 

Total 141,000 125,000 — 16,000 From United Kingdom 12,000 9000 - 8,000 


ss 


THE ELECTRICAL REVIEW. [Vol.77. No. 1,975, OoronkR 1, 1915 


—— ————ñ— — 


446 
1913. 1914. Inc. or dec. 

Other machinery.— £ £ £ 

From United Kingdom 56,000 38, 000 18,000 
„ Other countries 4,000 4,000 — 

Total 60,000 42,000 — 18,000 

Railway rails.— 

From United Kingdom 388,000 367,000 — 21,000 
„ Germany on — 10,000 + 10, 000 
„ Canada me. sae — 177,000 + 177,000 

Total 388,000 554,000 + 166,000 

Telegraph and telephone material.— 

From United Kingdo 125,000 103,000 — 22,000 
„ Sweden m a 31,000 36,000 + 5,000 
„ Other countries... 1,000 1,000 — 

Total 157,000 140,000 — 17,000 


ARC PHENOMENA. 


By A. G. COLLIS. 


(Abstract of paper read at the Panama Pacific Convention of 
the AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS, San 
Francisco, Cal., September 16th, 1915.) 


ONE of the most important fields of science is that which deals 
with arc phenomena occasioned by the duties of switch- 
gear, which form such important links of an electrical trans- 
mission. In my previous publications there are oscillograph 
records of the effects produced by opening moderate currents 
and voltages, such as are met with in every day practice. 
This paper deals with investigations on critical phenomena 
obtained from circuits of much larger dimensions. 

Herewith are illustrations obtained by photographing the 
arc formed by opening A.C. circuits under oil, and attention is 
directed to their various shapes caused by special forms of 
contacts. 

For the purposes of these experiments the same switch was 
used in every case, fitted with different contacts as shown 
below. The photographs were obtained by using a camera 


Fia. 3.—BrusH 
LAMINATED, 


Fra. 4.—SoLip WEDGE FORM 
OF CONTACT. 


and intensifier, the shutter of which was directly connected 
to the operating mechanism of the switch, one side of the 
switch case being fitted with a transparent flexible partition 
revealing the are disturbance. 

Fig. 1 illustrates the arc formed by rupturing a non-induc- 
tive 3-phase circuit, 6,600 volts, 200 amperes, (BR. M. s.) at unity 
power factor. The oil switch contacts (fig. 2) operated in a 
vertical plane, the total length of break being 103 in. per 


phase. It will be observed that the shape of the arc is an 
ellipse, its greai diameter being directed horizontally to- 
wards the sides of the tank. In nearly all the cases of switch 


bursts that have come under my personal observation, the 
damage is more apparent on the sides of the oil tank, follow- 
ing the direction of the flow of the current. Front or back 
explosions are not so prominent, which may, of course, be 
due incidentally to the relative positions of the arc contacts, 


and it is for this reason that the photo plate produces the 
shape of the arc where it was felt its effect would be most 


severe. The shape of the arc follows the shape of the arcing 


contacts, and there is no doubt that the disturbances follow- 
ing rupture are directly related to the shape of arc contacts 
as will be commented upon later. NS 

Fig. 3 illustrates the formation of the arc, in oil, by ruptur- 
ing a 3-phase 6,600-volt, 220-ampere (R.M.8.) inductive circuit 
at 0.9 power factor. The contacts used in this case were of 
the well-known wedge form, fig. 4. The rupture in this 
case is slightly more severe than in the case of fig. 1, and the 
arc is slightly larger. The pressure in lb. per square inch 
was 75, as per table herewith. It will be understood that the 


Fic. 6.—BRUSH CONTACT WITH 
TRAILING PIECES’ 
INSIDE AND OUTSIDE. 


Fig. 8.—CONE 
CONTACTS. 


effects of explosion depend to a certain extent on the position 
of the wave at the time of opening. No oscillograph teste 
were taken at the time when the photo plate was exposed 
to the arc. The tendency of the arc in this case is to turn 
upwards when directed outwards, and it is of the ‘* heart 
shape variety. Several designers, in order to quench th 
arc more effectively, have used artificial are dampers 
placed in a diagonal direction over the forces of explosion to 
pren the oil over the neighbourhood of the rupture zone, 
rom which it would appear that they conjectured that the 
greatens strain during the rupture appeared in this region. 
hese illustrations confirm this opinion. On the other hand, 
some engineers appear to consider that the arc damping fluid 
should be forced on the rupture zone from the vertical posi- 
tion, i.e., directly over the centre of the disturbed area. The 
result of this method is shown in fig. 5, which illustrates the 
arc made by breaking a similar circuit 180 amperes (R. M. s.) 
at 6,600 volts, 0.83 power factor. The form of contact used 
(see fig. 6) is the brush form, as in fig. 1, but fitted with 
vertical trailing arc pieces. It will be observed that the arc 
pieces were fixed at the side of the main contacts, one inside 
and the other outside. These arcing pieces were placed in 
position for the purpose of observing whether the arc pheno- 
mena followed a natural sequence or if its artificial creation 
was caused by the individual shape and character of the con- 
tacts. It would appear, as shown in the illustration, that the 
arc is influenced by the construction of the trailing pieces. 
It will be observed that the natural formation of an arc can 
be artificially directed and modified by contact design, con- 
siderably increasing or decreasing the capacity of switches of 
limited rupturing capacity. Thus a switch with one form of 
contact and a rupturing capacity of, say, 10,000 K. v. A., might 
be so reconstructed and modified as to have its capacity in- 
creased to 15,000 k. v. 4. There is no doubt that the direction 
of the explosive forces produced by the arc is related to its 
power to withetand heavy duties, the shape and position of 
the arc trailers having a relative bearing on its formation. 
Fig. 7 illustrates the arc formed by breaking circuit with 
the cone contacts, fig. 8, the shape of the arc being of the 
“ filbert character, showing the maximum force divided along 
a vertical plane. This class of contact is not so much in 
common use as those shown in figs. 2 and 4. The shape of 
the arc is more ideal and the rupturing capacity of the switch 
increased over those of its neighbours in comparison. The 
circuit ruptured in this case had a practically non-inductive 
load of 125 amperes (R. M. 8.) at 6,600 volts, unity power factor. 
Thus the arc should be smaller in dimensions than those pre- 
. it. Auxiliary arc dampers were provided with this 
switch, forcing the oil in a downward direction towards the 
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seat of the explosion. The effects of these are shown in the 


illustration. or very heavy ruptaring capacities, are 
dampers are considered necessary, and will commented 
upon later. 


of this feature. The increasing diagonal forces as interpreted 
from the shape of the arc structure, with the maximum strain 
directed towards the sides of the oil tank, are also shown. This 
t of contact was introduced very successfully on a 20,000- 
volt transmission, but the tendency is now to use an entirely 
different form of design for high-tension electrical trans- 
missions. ; 


Lb. per sq. in. 
Lb. per aq. in 2} in. from 
Fig. Amp?. Volts. near arcs contacts. 
] 200 6,600 74 70 
3 220 6,600 75 63 
5 180 6,600 68 65 
7 125 6,600 54 32 
9 300 6,600 78 71 


The pressures in pounds per square inch surrounding the arc 
area are given above. ese pressures were obtained by 
inserting in the tank an operating cam, directly connected: to 
an external EV; as used for hydraulic test- 
ing, the instrument being specially calibrated to record pres- 
sures in the oil tank. 

Fig. 11 shows the distance rate of change declinations of 
forces directed toward the sides of the oil can resulting from 
various arc forms. The steeper the inclination of this charac- 
teristic, the greater the rupturing capacity of the switch. 

As shown by the above illustrations, the pressure and 
formation of the arc is the critical point of an oil switch, and 
designers should concentrate their energies on the effective 
harnessing of its explosive features. 3 
There exists a hypothesis that an are ruptured in oil is 
immediately dam out by the oil rushing between the con- 
tacts, and intercepting the current flow at the zero point. 


12 
AT 


Th 
EPA 


sap: dd 


Fie. 10.— HOLLOW Cox- 
DUCTOR FOB OIL BRUSH 
CON TAC YS. 


Fig. 11.—DIAGRAM SHOWING 2 
DECLINB OF FORCES IN 
VABIOUS AROS. 


An analysis of the above proves that this is not the case. The 
formation of the arc sets up a vaporised space around the 
contacts, the intensity of which is proportional to the volume 
of force liberated; this prevents the oil (which is of a some- 
what sluggish character) entering the space around the con- 
tacts. When the arc vapour is dissipated or approaches its 
extinguishable value by a decrease in the current, the oil is 
permitted to flow over the disturbed space. 

It is obvious that a circuit in.a dangerous condition should 
be relieved as quickly as possible, but such a circuit having 
appreciable inductance, if rapidly opened; may give rise to 
abnormal potential stresses, which may reach a value seven 
times the normal. l 

Oscillograph records already published show a current incre- 
ment on short circuit at the rate of 850,000 amperes per second, 
but if a sbort circuit can be disconnected before the current 
reaches a dangerous value, the rise of pressure may not be 
excessive even with a rapid break. Thus the instantaneous 
opening of a short circuit does not necessarily interpose 
abnormal potentials. 


The opening of a switch follows the period of maximum 
disturbance, and a certain amount of time must elapse before 
the circuit can be disconnected. The time taken by a positive 
relay for automatically tripping the switch averages 0.4 second. 
The time ocċupied by a gravity oil switch with a 5-in. break 
per pole per phase averages 0.6 second, so that, in all, the 
switch reaches the off position in a second. The time elapsed 
between the parting of the main and auxiliary contacts ® 
(assuming brush contacts) averages 0.2 second. By multiple 
breaks the rapidity of interrupting a circuit may be corres- 
pondingly increased, and for heavy duty at high pressures 
the multiple break is becoming & necessity 

Engineers have experienced considerable inconvenience by 
the appearance of surges when closing high-potential circuits. 
Flash-overs and breakdowns in some installations have been 
more frequent with the closing of the circuits than those 
produced when opening the supply. A series of experiments 
were carried out on a large power supply system in the Mid- 
lands by installing a series of earthed spark gaps on the end 
turns ot a 500-Kw. 6,600-volt slow-speed motor. These spark 
gaps were adjusted to flash over at definite voltages. hen 
the results were plotted, a pressure of 27,000 volts was 
recorded by closing the overhead mains four miles long, while 
connecting this machine on to the circuit before starting up. 


WAR ITEMS. 


The Unassuming Hun.— One of the principal reasons. 
why the Germans covet as a permanent possession that por- 
tion of Northern France which they now occupy is its wealth 
in coal and iron, and it is clear that leng before the declara- 
tion of war they were plotting, by their usual methods of 
spying and deceit, to seize the French iron works at the 
earliest opportunity and turn them to account for their own 
benefit. An instance of how craftily this plan was pursued 
is given in our French contemporary ‘1’Usine.’ Within a 
stone’s throw of the German frontier in Lorraine are the 
great French steelworks of Homécourt, the owners of which 
control a considerable part of the famous Briey ironstone 
mines. About fifteen years ago there came to the Homé- 
court works-a retired officer of the German Navy, who had. 
settled in Luxemburg and had been naturalised in that Duchy. 
He applied for employment as an engineer, and as he 
showed himself possessed of much technical knowledge and 
was no longer of German nationality, he was given a situ- 
ation. The ex-German proved a veritable treasure. e was 
discreet, energetic, devoted to his work, and showed himself 
an excellent intermediary between Homécourt and the Ger- 
man works on the other side of the border with which his 
employers maintained close business relations. Not being a 
Frenchman he had no prospect of advancement to the higher 
posts in the company, and his salary remained modest, but 
this he did not seem to mind, and by degrees he passed 
through various departments of the works and acquired a 
thorough knowledge of them all. On July 30th a_large 
number of the workmen at Homécourt left to join the French 
Army. On the same day, twenty-four hours before the 
actual declaration of war, the Germans crossed the frontier, 
seized Homécourt, and installed there a staff and workmen 
from their own side of the border. On Monday, August 
3rd, the Homécourt steelworks started business as usual ’ 
—except that they were now a German factory, with the 
ex-German officer, in full uniform, installed as general 
manager. The ingenious gentleman’s local knowledge has 
since proved of the greatest value to the invaders. One 
wonders whether there are any energetic, discreet and 
modest ex-Germans engaged in peaceful pursuits in this 
country who, in the event of an invasion of these islands, 
would promptly get into their old uniforms and convert them- 
selves into business-managers for the invaders ?”—" Iron- 
monger. 

Exports to China and Siam During the War.— The 
„London Gazette for September 24th contains a pro- 
clamation relating to the exportation of all articles to China 
and Siam during the war. The proclamation prohibits the 
exportation of all or any of the following articles.“ Arms, 
ammunition, military and naval stores, and any article 
which We shall judge capable of being converted into or 
made useful in increasing the quantity of arms, ammuni- 
tion or military or naval stores to any country or place 
therein named whenever We shall judge such prohibition 
to be expedient, in order to prevent such arms, ammunition, 
or military or naval stores being used against Our forces 
or against any forces engaged or which may be engaged in 
military or naval operations in co-operation with Our 
Forces.” The exportation of any such article as comes 
under the proclamation to any such country or place is pro- 
hibited unless consigned to persons authorised to receive it. 
A lengthy list follows of persons and bodies of persons to 
whom articles may be consigned. 

Australia and Munitions.—The Australasian Government 
is forming an Industrial Corps, in which will be enrolled 
skilled mechanics and other workers for the manufacture 
of munitions and equipment. Among other articles they will 
make will be scientific apparatus, engineering parts, field 
Wireless sets, and telephone equipment. 
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London’s Restricted Lightiag.—In reply to questions asked 
in the House of Commons last week, on the question of light- 
ing regulations and air raids, Sir John Simon said that the 
regulations for lighting in the Metropolitan area, with a view 
to minimising risk from air raids, had been most carefully 
studied by expert officers of the Admiralty, and the scheme 
adopted by the Home Office and the Police Authorities was 
based on their advice, and was the result of repeated obser- 
‘vations alike from the air and the ground. The main object 
to be aimed at was uniformity rather than absolute darkness, 
and it was a matter of great importance that the scheme 
should be applied equally in all parts of this area, excep- 
tional darkness being as likely to prove a distinctive mark 
as exceptional brightness. Private citizens and local authori- 
ties had shown themselves generally willing to accept the 
application of the scheme and the lighting orders made to 
give effect to it, but as some cases of local departure from 
the scheme had come to his notice he was proposing to 
make a fresh order defining more exactly some of the require- 
ments, as, for instance, in the matter of the lights in private 
houses and giving the police increased power to enforce it. 
On Tuesday this week Sir John announced that he was 
making the following order: Bright lights in hotels, flats, 
dwelling-houses, and premises of all descriptions not coming 
under the other provisions of this order must be shaded 
or windows screened, so that no bright light is cast in any 
direction outside. This will apply to bright lights visible 
oD the rear of houses no less than to those visible from 
the front. 


The Lighting of Armentiéres.—A correspondent sends us 
a letter received from a friend On Active Service, in 
which the following remarks appear: Quite a good story 
has been told here. The facts of the case must be known 
to the enemy by now, so I presume it is giving nothing away 
for me to mention the details. The time dates back to the 
occasion when the Germans first occupied Lille while our 
troops occupied Armentiéres. On entering Lille, the Ger- 
mans soon discovered the electric light works, and, of course, 
were not long in getting them into operation, They supplied 
themselves with electric light and, naturally, such an asset 
they made the worst of, for in a war area such a coin- 
modity must be ‘some’ capture. Thus they went on for 
two or three months in utter ignorance of the fact that, in 
addition to facilitating their own work, they were obliging 
the British military authorities, for Armentiéres was sup- 

lied with electric light and power from the same works. 

n point of fact, a farmhouse adjacent to the end of one of 
our communication trenches was so supplied until the Ger- 
mans found out their colossal ‘ bloomer.’ ”’ 


Australian Inventions.—The State Cabinet has decided to 
appoint a Patents Investigation Committee to assist in the 
development of inventions likely to be of general public 
utility. Any ideas which, after investigation, the board is 
of opinion are of value to the public will be submitted by it 
5 the various public departments likely to be able to utilise 
them. . 

Royal Engineers.—In reply to a Parliamentary. 0 
as to whether an application was made in July by his Depart- 
ment to the Institution of Civil Engineers to procure for 
them officers for the Royal Engineers who had a knowledge 
of heavy construction work, Mr. Tennant stated last week, 
according to the Times, that the statement was substan- 
tially accurate, and the result had been that 19 gentlemen 
had already received commissions in the R.E., and the con- 
sideration of the qualifications of others was proceeding with 
a view to the filling of further vacancies which might occur. 


Trade Openings in Italy.—From the British Chamber of 
Commerce for Italy, in Genoa, we have received List. No. 22 
of openings for British articles in Italian markets, from 
which we give a selection below. Many of these firms 
formerly did business with German and Austrian houses, 
and now seek British connections:— 


No. 919.—Agent at Genoa wishes to hear from British manufacturers of 
tools, machine tools, machinery, hardware, cte.—G.G.R. 

No. 921.—Manufacturers of lamps, ctc., at Marrare, wish to buy lamp 
Zlasses, globes, etc., general fittings and supplies for lighting.—F.S.5. 

No. 930.—Merchants at Turin are open to buy (and would, after trying 
the goods, be disposed to accept agency) files, steel wire and steel sheets, 
machine tools, wood-working machinery, tools, drills, metal-working machinery. 
Branches at Milan, Genoa and Rome.—T.J.T. 

No. 931.—Agent at Rome would buy for own account, or sell on commission 
with delcredere, electrical materials and machinery. Represented Berlin firm 
fur 14 years; well introduced.—R.D.P. 

No. 936.—Forwardinz agents at Genoa, having opened a department for 
the representation of foreign firms, and having their own travellers, are 
anxious to hear from British manufacturers and shippers of raw materials 
for industry and articles of any sort.—G.C.P. , : 

No. 939.—Engineer at Rome seeks agencies for Italy in building materials, 
iron girders, electric lighting material. -R. N. G. 


The German War Loan. —After referring to a few 
examples of the compulsory ” applications of workers for 
the German war loan, the Central News correspondent at 
Zurich (according to the“ Financial Times““) quotes the 
following as an instance of how foreign, including British, 
capital lying in Germany is being drawn on for war loan pur- 
poses:—An international trading firm in which there are 
many English shareholders, and which has a large estab- 
lishment in England, had delivered goods in Germany before 
the war from Holland to the value of 140,000 marks. This 
money was lying in German banks when the war broke out, 
and as it cannot be taken out of the country without heavy 
loss on exchange the only resource left to the Dutch direc- 
tors, in their view at least, has been to invest the money in 
the war loan. 


Iron and Steel Institute and Alien Enemy Members.—At 

the autumn meeting of the Institute last week the following 
new rules were adopted:—(1) In the event of a state of war 
existing between Great Britain and any other country or State, 
all members, honorary members, and honorary vice-presi- 
dents who shall be subjects of such enemy country or State 
shall forthwith cease to be members, honorary members, or 
honorary vice-presidents of the Institute, but they shall be 
eligible for election after the war in the usual manner. 
The Council shall have absolute power to remove from the 
list of members of the Institute the name of any member, 
whether ordinary or honorary, for wilful contravention of 
the by-laws, or for any other reason which seems to them 
sufficient, and such ordinary or honorary member shall there- 
upon cease to be a member of the Institute. 


NEW PATENTS APPLIED 


(NOT YET PUBLISHED). 


compiled expressly for this journal by Messrs. W. P. Trompaon & Co., 


lectrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


FOR, 1915. 


13,051. “ Replaceable electrical safety fuses: W. J. Jouw. September 18th. 
(Complete.) 


13,062. ‘‘ Electric absorbers for pendants, stand lamps, and the like.” S 
Quincey. September 13th. 

13,079. Means for regulating arc lamps.“ J. Brocxiz. September 18th 

13.080. Projector arc lamps. J. Bnocxig. September 13th. 

13.110. Portable electric writing-lamp.“ F. SUMMERFIELD., September ldch. 

13,129. 


, “ Arrangement for producing short unidirected high-tension current 
impulses.” W. OTTO. September 14th. (Complete.) 


13.187. Shaft bearings.” British Tuouson-Hovston Co., Lro. (General 
Electric Co., U.S.A.). September 14th. 


13.145. Apparatus for cutting down wire entanglements, telephone and 
telegraph or other wires from a distance, also applicable for grappling pur- 
poses. J. W. Derris. September 14th. 


13,207. Alloys." Brimsi THomson-Hovuston Co., Lro. (General Electric 
Co., U.S. A.). September 15th. 


13.216. Electrical methods for sounding church and other bells.“ T. L. 
SOUTHGATE. September 16th. 


13,220. Electrical terminal.“ R. W. PauL. September 16th. 


13.271. Contact breakers fur internal combustion engines.” W. G. Gray 
September 17th. 


13.288. Means for regulating the output of dynamo-electrical machincs 
driven at variable speeds. N. E. Durty. September 17th. 


13,286. Method of manufacturing gear wheels.“ Brisa Tuounsox- 
Horsrox Co., Ltp, (General Electric Co., U.S. A.). September 17th. 


13.287. Dynamo: electric machines.“ A. H. NguLanp. September 17th. 
(Complete.) 


13.294. Connections for clectrical conduits.” O. J. Nusen and C. T. 
Cromiz. September 17th. 


13,329. Appliance attachable to a rifle, a pole, or the like for grappling 
and cutting down wire entanglements, telephone and telegraph or other 
wires.“ J. W. Derkizs. September 18th. 


PUBLISHED SPEOIFICATIONS. 


1914. 

12,910. Mrrnop ror GENERATING HIGH-FREQUENCY Execraro Curaaers. C 
Hoegerstacdt & Tempest. May 26th. 

19.191. HOLDERS ror ELECTRIC INCANDESCENT Lamps. St. Helens Cable an! 
Rubber Co. & J. C. White. August 28th. 

19,237. MECHANISM FOR PRINTING-TELEGRAPH Sysrems. E. C. R. Marka 
(Morkrum Co., U. S. A.). August 29th. 
i 19,319. ELecTrRIC Connections. S. F. Tyler & W. J. E. Beere. September 
st 
19.322. ELECTROMAGNETIC Percussive Devices. J. W. Mackenzie (Inter- 
national Electric Tool Co.). September Ist. 

21,368. ELECTRIC CONTACT BREAKERS OR INTERRUPTORS. G. F. Cooke. 
October 22nd. 

23,881. ELECTRIC ConnectionS FoR Resistance Boos. Britis Thomson- 
Houston Co. (General Electric Co., U.S. A.). December 10th. 


1918. 
641. CURRENT-INTRRRUPTING DEVICES FOR MAGNETO-IGNITION APPARATUS, M. 5 
Conner. January 15th. 


1,275. Pocket Exectric FIAS Licuts. 


W. J. Mellersh-Jackson (Posen). 
January 26th. (Addition to 18,809/14.) 
2,490. STARTING MEANS TOR ELECTRIC MOTORS. 


W. J. Sheppard & G. A. 
Yarwood. February 16th, 


3.284. ELECTRIC Motor Cox TROL. Systems: Igranic Electric Co., Ltd. (Cutler 
Hammer Manufacturing Co., U.S. A.) March Ist. 

4.747. El FCM Motor CovrROL Systems. Igranic Electric Co., Ltd. (Cutler 
Hammer Manufacturing Co., U.S.A.) March 26th. 

4.748. ELECTRIC Circuit CONTROLLERS oF fne Drum Tres. G. R. Radicy. 
March 26th, (March 30th, 1914.) 

5.994. Sounp Transmitter. C. Still. April 21st. 

7.510. DEVICES FOR ADjUSTABLY SUSPENDING ELECTRIC AND OTHER Laurs, 
ELECTROLIERS, GAS PENDANTS, AND OTHER OBJECTS. ' W. H. Sturge. May 19th 

8,180. ‘Turer-way Exvecreic Swiren FoR PROJECTORS AND THE LIKB. Rober! 
Bosch (rm of). June 2nd. (February 18th, 1915.) 

8,189. ACCUMULATOR Cases FoR Motor VEHICLES. 
And. 


P. A. H. Mossay. luze 


T E E 


ELECTRICAL REVIEW. 


Von. LXXVII. 


ELECTRICAL REVIEW. 


Vol, LXXVII.] CONTENTS: October 8, 1916, 


Page 
Railway Electrification... wee. de eae was js *. 449 
Rubber re eee s sis oes * 460 
The Spanish Electrical Industry: ae ses 805 eee ... 450 
New Electric Steel Furnaces (illus) ... va ave *. 461 
Blectrisity in Submarine Mining (i/7us.) eee ove *. 454 


The A.E.G. Meeting ... is was See 855 .. 455 

Receipt Forms on Cheques ... sus oes eee vee 455 

A Transformer Query sve one 456 
New Electrical Devices, Fittings and Plant Gillus.) 8 % 456 
Damages on Breach of a Contract to Supply saad .. 459 
Reviews wes vee gan a a 8 * 1460 
Business Notes eee ees eee eee eee EL eee 461 
London and South-Western Railway e ste) 


(continued) sis * 463 
The Works of Electro- Galvaniseen Ltd, (illus. Sue „ 465 
Notes eee eee see een eve eee aes „e 470 
City Notes eee eee dee eee eee 9 eee EL 473 
Stocks and Shares . eee eee ees ee eee eee 473 
Share List of Electrical Companies ove ii * 474 


Electric Tramway and Railway Traffic Returns ee *. 474 
Metal Market.—Fluctuations in September... Ses woe 475 


American Exports of Electrical Goods. sie 476 
The Problem of the Point-Five” Tariff (illus.) (concluded) 476 
Legal... ese eee eee eee eee eee (EKI 478 


War Items ees eet . 006 eee LAL] ees eco eee 478 
Our Legal Query Column eco eee eee e. % 479 
Foreign and Colonial Tariffs on Electrical Goods ses ... 479 
New Patents Applied for, 1915 ... ave oes ses ... 480 
Abstracts ef Published Specifications. eon *: 480 
Contractors’ Colamn eee sie one Advertisement page xx 


THE ELECTRICAL REVIEW. 
Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872, 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY, 


OFFIOE :—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: AGEEKAY, LoNDon.” Code, A BO, 
Telephone Nos.: City 997; Central 4425 (Editorial only). 


The Electrical Review js the recognised medium of the Electrical Trades, and has 
by far the Largest Circulation of any Electrical Industrial Paper in Great Britain. 


one tion Rates.— Per annum, postage inclusive, in Great Britain, 
” Canads. £1 8s. 10d. ($5.80). To all other countries, £1 10s. 


FOREIGN AGENTS: 

ApELaipe: Messrs. Atkinson & Co., I MetBournge: The Mining & Engi- 

Gresham Street. neering Review, 90, William Street; 
ArcxLA xD N.Z : Gordon & Gotoh, Gordon & Gotch, Queen Street. 

; ; MILAN: Fratelli Treves. 

Albert Street; The Mining and New York: D. Van Nostrand, 25, Park 

Engineering Review, 8la, Strand Place. i Aaii 

Arcade, Queen Street. Paris: Boyveau & Chevillet, 22, Rue 
BnisBAXE: Gordon & Gotch, Queen St. 


de la Banque. 
Cnristcnurcn, N. Z.: Gordon and PERTH, W.A.: Gordon & Gotch, 
Gotch, Manchester Street. 


Wiliam Street. 
; Rome: Loescher & Co., 
Drxenis, NZ: Gordon & Gotch, 
Princes Street. 


Umberto 1° 807. 
SyonEY: The Mining & Engineering 
JOHANNESBURG, CAPETOWN, BLOEM- 
FONTEIN, Dcrsay, Port ELIZA- 


Review, 273, George Street; Gordon 
BETH, &c.: Central News Agency, 
Ltd. 


Corso 


and Gotch, Pitt Street. 

TORONTO, ONT.: Wm. Dawson & Sons, 
Ltd., Manning Chambers; Gordon 
and Gotch, 132, Bay Street, 

LAuxCESrox: Gordon & Gotch, WELLINGTON, N. Z. Gordon & Gotch, 
Cimitiere Street. Cuba Street. 


Cheques and Postal Orders (on Chief Office, London) to be made payable to 
THe Erxornicar. Revixw, and crossed * London City and Midland Bank, 
Newgate Street Branch.’ 


THE UNIVERSAL ELECTRICAL DIRECTORY 


(De A. Berly’s),. 


1915 EDITION 


H. ALABASTER, GATEHOUSE & co., 
4, Ludgate Hill, London, Z. C. 


OCTOBER 8, 1915. 
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RAILWAY ELECTRIFICATION. 


In our last three issues we have reproduced illustrations 
of the fine new power station of the London and South- 
Western Railway Co. at Wimbledon Park, which is 
approaching completion; very shortly the company will 
be in a position to commence electrical operation on some 
of its suburban lines—an event which will bring joy to 
the hearts of the long-suffering residents in the districts 
concerned, for, while we congratulate the directors on the 
receptive frame of mind which has enabled them to accept 
the new order of things as inevitable, we are impelled 
to remind them that the “leisurely jog-trot methods 
that have prevailed on their system up to the present are 
years behind the times. The phrase we quote was used 
by a railway contemporary in this connection, and aptly 
describes the situation. 

But let us not be ungenerous: the London and South- 
Western Railway Co., having recognised the necessity of 
adopting electric traction, has tackled the problem in no 
half-hearted fashion, and the scheme which it is now 
carrying out, embracing a system of 150 miles of track, must 
be regarded as one of the most important undertakings of 
the kind in this country, being, in fact, second only to that 
of the Brighton Co. in point of length of track to be elec- 
trified, and serving an area which, in many ways, is second 
to none. 

The methods adopted for the electrification of the rail- 
way present many features of interest and not a few of 
novelty; in view of the wide experience that has already 
been acquired on English railway systems, as well as abroad, 
and has, no doubt, been fully utilised by the company’s 
engineers, we take it that these methods are regarded by them 
as the best at present known for the class of traffic to be 
dealt with. Prominent amongst them are: The adoption 
of the third rail and direct current ; the organisation of the 
rolling stock into set trains of three coaches each (two 
motor coaches with a trailer between); mounting the con- 
tactors inside the coaches instead of beneath them; and 
automatic acceleration. We might add the conversion of 
the existing rolling stock, but this is a matter which depends 
largely upon circumstances, and the same may be said regard- 
ing the policy of erecting a power station instead of 
purchasing energy from existing sources. 

That the problem of electrification is still far from finding 
a broad solution is demonstrated by the fact that two of the 
most important electric railway systems in the country have 
been developed on divergent lines; the Brighton Co. 
adopted single-phase supply and overhead conductors, while 
the South-Western Co. has employed the third rail and 
direct current ; the former buys energy, tke latter produces 
it; and other differences might be named—yet both 
companies contemplate large extensions of their electrified 
systems, which must eventually result in main-line electrifi- 
cation.” It is certainly very regrettable that uniformity 
of system cannot be attained at present, though its value 
may perhaps be overestimated except in cases where inter- 
change of passenger rolling-stock is concerned. The same 
conditiong are met with in other countries that have carried 
out large projects of electrification, and clearly the battle 
of the systems is going to be prolonged indefinitely. 

The growing importance of railway electrification in this 
country may be realised when we state that the aggregate 
length of single track now under, or being equipped for, 
electrical operation is nearly 1,000 miles. 
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THE tendency of prices in the market 
be for crude rubber has not disclosed any 
serious alteration during the past few weeks, and rates have, 
on the whole, been held together very well, and this in spite 
of the fact that good quantities have been reaching this 
side, although some delays have been experienced in dis- 
charging cargoes. The outlook is regarded as moderately 
satisfactory, and there has been a certain amount of forward 
buying done, mainly in connection with plantation grades. 
There seems no reason to anticipate any serious setback in 
prices, and there is no doubt about the excellence of con- 
sumption, and this is likely to continue for an indefinite 
period, war requirements being on an unprecedented scale. 
There has been some discussion regarding rubber supplies 
really intended for Germany being shipped to Scandinavia, 
and it is suggested that while the United Kingdom has 
been supplying increased quantities of rubber to the United 
States at the expense of other neutrals, American exporters 
have taken advantage of this to enlarge their consignments 
of rabber to Holland, Norway and Sweden. The re-exports 
of rubber from the United Kingdom to the countries named 
declined, from 17,727 oentals of 100 Ib. in January-May, 
1914, to 16,693 centals in January-May, 1915, while the 
exports of rubber from the United States to the same 
destinations increased during that period from 1,579 centals 
to 5,040 centals. 

It is understood that Germany is exceedingly short of 
rubber, and a reward of £5,000 has been offered by the 
German Government for the discovery of a satisfactory pro- 
cess of regenerating rubber. What is desired is something 
far in advance of any known process of reclaiming, and it 
is specified that by the regenerating process the resiliency 
of the original rubber must be recovered to an 
extent of at least 90 per cent. in order to make the 
process eligible for competition. There is not the least 
doubt that the problem of supplying the German Army 
with a sufficient quantity of tires is beginning to assume a 
grave aspect, and jt is reported that negotiations have been 
opened up with the manufacturers of a fibre tire which it 
is hoped will prove a solution of the difficulties now being 
faced. 

An official cablegram received from Singapore announces 
that the export of plantation rabber from the Straits 
Settlements during the month of August amounted to 
2,295 tons, compared with 2,324 tons in July and 
1,325 tons in the corresponding month last year. The 
following is a comparative table showing the totals for 
three years: — 


1918, 1914, 1915. 

Tons. Tons. Tons. 

January ee 784 1,181 2,576 
February pate F 743 1,703 2,741 
March ... s 8928 898 1.285 2,477 
April sats sas 762 1,548 1,978 
May se oe ae 814 1,309 8,588 
June ee ee 812 1,480 2,249 
July ... 1,120 1,584 2,324 
August... 1,315 1,325 2 295 
Total ... . 7,248 11,415 20,228 


These figures inclade transhipments of rubber from various 
places in the neighbourhood of the Straits Settlements, such 
as Borneo, Java, Sumatra and the non-Federated Malay 
States, as well as rubber actually exported from the 
Colony, but do not include rubber exports from the 
Federated Malay Stater. 


THE industrial porition in Spain is 
becoming very unfavourable owing to the 
scarcity of raw materials which are 
necessary to keep the manufacturing 
works in operation. It was stated two or three months 
ago that a large amount of electrical work was being 
held up in consequence of the war and the inability 
to obtain primary materials, there being no possible means 
in the country for securing these in a considerable 
quantity. As is known, Spain possesses important 
mining centres where iron ore, copper and other metals 


The Spanish 
Electrical 
Industry. 


are produced in abundance, and the transportation of 
these raw materials to other countries provides occupa- 
tion for a fleet of steamers which are almost exclusively 
engaged in this particular work. Senor E. Rubio, who 
draws attention to the subject in the Energia Electrica, 
states that the coal resources of the country are adequate 
for greatly developing the native industries. In this respect, 
however, the worthy Spaniard is not in harmony with other 
authorities, who submit that if the necessary colliery plant 
were available it might be possible to increase the present 
production of 4,150,000 tons of coal per annum by 25 per 
cent., but the machinery is lacking for the near future. 
Nevertheless, even a 25 per cent. augmentation of about 
1,000,000 tons would not dispense with the necessity for 
importing coal as, under normal conditions, Spain imports 
about 2,500,000 tons of coal and coke yearly, chiefly from 
Great Britain. Senor Rubio, however, contends that the 
mineral riches of the country should form the basis 
of all kinds of metallurgical works which would be 
able to supply the whole of the requirements of the home 
market. To some extent the industries already exist. 

Coming to consider the electrical industry in particular, 
the Spanish author recalls the existence in the country of 
important electrical engineering works, cable factories, lamp 
factories, &c. Although these branches do not enjoy the 
particular Government protection that is deemed to be 
necessary, everything was proceeding admirably down to the 
time of the outbreak of the war. The works construct 
generators, motors, transformers, &c, but they do not 
possess an adequate quantity of iron or steel aheete. The iron 
ores are exported, but the belligerent nations neither return 
them in a manufactured form nor permit the Spaniards 
to supply themselves through other neutral countries 
on the ground of their being contraband. In the case 
of the cable factories work was proceeding at fall capacity, 
and makers were thinking of embarking on the export 
trade, but there is no national production of copper wire. 
The copper ore is exported, but there is no re-exportation in 
wire, sheets, &c., under existing conditions; and the same 
observations apply successively to the other engineering 
industries under the present state of war. Senor Rubio, 
however, overlooks the fact that a considerable amount of 
British capital is invested in Spanish iron ore and copper 
mines, and that even if it were regarded as commercially 
possible to erect smelting plant and transforming mills in 
that country, the Spanish market would be unable to absorb 
most of the output, whilst the difficulties in regard to the 
supply of native labour of the right kind would provani be 
insurmountable. At the same time, it is possible to appre- 
ciate the paradoxical statement that the identical country 
which is rich in raw materials has to beg of the belligerents for 
the re-exportation of the former in a semi-manufactured 
condition in the shape of sheets, wire, &c. 

It is considered that the national needs of Spain require 
a solution of the problem, as many interests are being pre- 
judiced by the suspension of electrical work, which could be 
carried out if the primary materials were available. One 
solution, according to Senor Rubio, is immediately at hand. 
It is that the Government should protect the electrical 
industry by making diplomatic representations, so as to 
secure the removal of the contraband veto on the export of 
the raw materials wanted by Spaio, the Government giving, 
if necessary, a guarantee that they would be consumed in 
the country and prohibiting re-exportation. In addition it 
is suggested that the materials should for the time being be 
admitted free of daty or at reduced dutes, and that the 
shipping companies should also lower their rates for freight. 
The permanent solution of the problem, in the opinion of 
the Spanish author, lies in the placing of the industries of 
the country in a state of true economic independence by 
discontinuing the “suicidal exports” of raw materials which, 
it is held, should be worked up in Spain, instead of its being 
necessary in normal times to procure semi-manufactures 
from the other nations which receive the Spanish iron, 
copper and other ores. Senor Rubio is under the impression 
that if the war had not occurred foreign capitalists would 
have been prepared to transform Spanish ores, particularly 
copper, into partly manufactured products in Spain, but he 
gives no authority for this assumption. 
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NEW ELECTRIC STEEL FURNACES. 


In our issue of July 25th, 1913, we gave particulars of some 
electric steel furnaces in Sheffield, with special reference 
to one installed by Messrs. Electro-Metals, Ltd., which at 
that time was the only one of its kind in this country. Since 
that date great progress has been made, and the company 
has a large number of furnaces at work, in which many 
improvements have been made. 

The Electro-Metals furnace is an arc furnace using two- 
phase current. It has two upper electrodes, and one lower or 
hearth electrode; the upper electrodes carry separate 
phases, and the lower electrode forms the common return 
of what is really a two-phase three-wire system. This is illus- 
trated in fig. 1, which shows diagrammatically the essential 
features of the system. Two single-phase transformers 
(Scott connected) are shown, fed on the high-tension side 


Fia. 1.—DrAGRAM OF ELECT&0-METALS Two-PHASE FURNACE 
SYSTEM. 


with three-phase current and delivering low-tension two- 
phase current to the furnace. Thus current flows through 
the upper electrodes (A and B) across the arc gaps where 
the intense heat is generated, then through the metal 
charge and the basic lining to the lower electrode (N), and 
so returns to the transformers. 

The furnace is equally suitable for melting common steel 


Fia. 2.—ELECTRO-METALS 25- CWT. FURNACE, 


or wrought iron scrap and refining to high quality steel, 
or for refining fluid metal from Bessemer vessels or open- 
hearth furnaces. It is admirably adapted for the produc- 
tion of tool or alloy steels and all grades of steel castings. 
Continuous current is not suitable for electric steel 
furnac3 work, alternating current being always used. 


Practically all power supplies are either two or three-phase, 
and it is, therefore, one of the great advantages of the 
Electro-Metals two-phase system that such supplies can be 
utilised directly by means of static transformers, without the 
intervention of costly and inefficient motor-generator sets, 
such as are required for furnaces using single-phase current. 

Where the primary supply is two-phase, power is delivered 
from the mains through two single transformers, one on 
each phase, to the furnace at suitable voltage. In the case 
of a three-phase primary supply, the two transformers are 
arranged with the well-known Scott connection to deliver 
two-phase low-tension current to the furnace. 

The furnaces normally use current at a pressure of 
about 80 volts on each phase, but the larger sizes are 


Fia. 3.—ELEOTRICOAL CONTROL GEAR FOR 25-CWT. FUBNACE. 


arranged for a choice of two voltages, the higher one being 


. used during the melting period and the lower one during 


the subsequent refining (see fig. 4). On the low-tension 
side of the transformers each phase is connected to one of 
the upper electrodes. In this way the arcs between these 
electrodes and the charge are formed independently of one 
another, an arrangement which ensures 
very steady running during the melting 
period. In all furnaces where the arc 
plays between the electrode and the 
metal, the sudden melting of pieces of - 
metal directly under the electrodes causes 
certain fluctuations of the load, and it 
often happens that the arcs become tem- 
porarily broken in this way. With a 
single-phase furnace having arcs in series 
this means that when one arc is broken 
the whole load is instantly thrown off 
the mains, but with the Electro- Metals 
two-phase system, which has the arcs in 
parallel, the breaking of an arc only 
results in half the load being moment- 
arily thrown off the system. Thus, 
violent fluctuations are avoided; the 
heating is continuous, the melting is ac- 
celerated, and, consequently, the energy 
consumption is reduced. 

The electromagnetic effect due to 
the two-phase arrangement produces a 
thorough circulation in the bath of molten 
metal, which facilitates the chemical re- 
actions of refining by bringing all portions 
of the charge in rapid succession into 
intimate contact with the slag. This 
steady circulation results in the rapid 
melting of the alloy additions which are 
made in the manufacture of special 
steels, a condition difficult to obtain 
with furnaces having purely surface 
heating. 

The circulation has the farther very important effect of 
equally distributing the intense heat from the arc throughout 
the entire charge, thus protecting the roof and lining of 
the furnace from local overheating. . 

The lower or neutral electrode consists of a layer of carbon 
mixture evenly rammed over the bottom of the furnace tank, 
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and the basic lining is rammed in above this carbon layer. | 


This lining is made of either dolomite or magnetite mixed 
with tar and thoroughly burnt in, and is, when hot, a 
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Fic, 4.—DIAGBRAM OF ELECTBICAL CONNEOTIONS. 


good conductor of electricity, offering only a small resist- 
ance to the passage of the current. For example, if the 
pressure on each phase is 75 volts, there will only be a 
drop of about 3 volts between the metal in the bath and 
the neutral terminal. The heat developed by this com- 
paratively small resistance serves, however, to keep hot the 
lower portion of the furnace hearth, thus preventing the 
solidification of any unrefined metal on the bottom of the 
bath and ensuring homogeneity of the charge. 


Fia. 5.—ELECTRO-METALS 4-TON FURNACE. 


The general construction of the furnace varies according 
to the amount and kind of work which it has to do. In 
the smaller sizes, the raising and lowering of the electrodes 
and also the tilting of the furnace may be done by hand- 
operated gearing. In the larger sizes electrically-driven 


U holating Swilch. 


tilting gear is necessary, and the electrodes, owing to their 
weight, must be operated by motor-driven gearing, which 
may be hand-regulated or automatically controlled. Furnaces 
over 6 tons capacity are arranged for four electrodes, two on 
each phase, all four being separately controllable. 

The body of the furnace itself is of steel plate construc- 
tion suitably strengthened to avoid bulging when hot. The 
electrodes are held in specially-designed holders with suit- 
able electrical contacts. Each holder is connected to, and 
insulated from, a carriage which runs over and between two 
vertical channels. The carriage is raised and lowered by 
a vertical screw placed centrally between the channels, the 
screw being actuated by a worm and worm-wheel or by 
bevel gearing coupled to a small motor. The furnace roof, 
which consists of a steel frame holding an arch of silica 
bricks, is detachable from the shell, and is always provided 
in duplicate so as to facilitate the replacing of an old roof 
by a new one. The electrode gear is best placed at the back 
of the furnace, that is, opposite to the teeming spout, as 
this arrangement allows for two working doors, one at either 
end of the furnace. This arrangement is shown in fig. 2. 
The tilting gear (see fig. 7) is placed below and behind the 
furnace, and is driven bya suitable motor. The latter, by 
means of redaction gearing, drives a large bevel wheel 
mounted on trunnions, in the centre of which is a screwed 
bronze sleeve. Through this sleeve passes the long screw 
which is fastened at the upper end to a bracket at the back 
of thefurnace. Turning the bevel wheel either pushes up 
this screw, and so tilts the furnace forward, or else, when 
the motor is reversed, the screw is drawn down and the 
furnace tilted backward. The tilting screw is of such length 
as to give a forward tilt of 40° and a backward tilt of 5°. 

The electrical equipment varies according to the voltage 
and periodicity of the high-tension supply: according to 
whether the electrode motors are to be controlled by hand 
or by automatic regulators: and also according to the 
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Fia. 6.— SWITCHBOARD FOR 4-TON FURNAOE. 


working voltages. Sometimes two low-pressure voltages are 
desired, a aen one for melting and a lower one for 
refining, in which case two interlocked switches are neces- 
sary, 80 as to be able to change over from one voltage to 
the other without delay (fig. 4). 

When the electrode motors are controlled by hand, tram- 
way type reversing controllers are installed, operated in 
accordance with the readings of the ammeter on each phase. 
Automatic control of the electric motors can be carried out 
by means of Thury automatic regulators, one for each 
motor, which are operated by series transformers, mounted 
on the low-tension leads. :A rheostat in the secondary 
circuit enables the regulator to operate at any desired 
amperage on the furnace. Reversing controllers are also 
provided which cut out the automatic regulators and enable 
the electrodes to be quickly hoisted out of or lowered down 
into the furnace (see figs. 8 and 6). 

The instruments for the control of the furnace are 
mounted on enamelled slate panels, and consist of an 
ammeter for each of the upper electrodes and one on the 
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neutral return, all of which are operated from series trans- 
formers mounted on the low-tension cables. A voltmeter 
is provided which has a three-way switch to indicate the 
voltage on either phase, and also the pressure acroes the 
two phases. If desired, integrating, indicating or recording 
kilowatt meters can be arranged for on the instrument 
panels. 

The following is a description of the working of a typical 
charge, when melting and refining common scrap to high 
quality steel. 

After the furnace has been fettled from the previous 
charge, the cold scrap is thrown into the hearth. The scrap 
is preferably of steel or wrought iron, and is usually of 
common quality containing up to 0°10 per cent. each of 
sulphur and phosphorus. When charging is completed the 
current is switched on and the electrodes are lowered until 
the arc is struck between them and the upper portion of 
the charge. The current is then kept constant at the 


desired amount, either by means of the hand controllers or 
the automatic regulators. 

The heat from the arc soon melts a hole in the 
charge underneath and around each el e, which con- 


tinues to travel down as these holes become deeper, until a 
bath of fluid metal is formed in the bottom of the furnace. 
This bath gradually increases in size and depth owing to 
other portions of the charge melting into it, and conse- 
quently the electrodes commence to rise with the level of the 


metal. 

By the time they have risen to the usual working level of 
the bath, any unmelted portiens of the charge are detached 
from the sides and pushed within the 
hot metal in the centre. During the 
melting the slag is added, consisting 
of a mixture of lime, fluorspar, sand, 
and either iron ore or hammer scale. 
This slag, owing to ita lower density, 
floats on the top of the molten metal, 
and the chemical actions of refining 
take place. The carbon in the scrap — 
is oxidised by the iron oxide in the 
slag, and is given off in the form of 
carbon-monoxide, which, rising through 
the metal, gives the appearance of 
boiling. This boiling serves to bring 
the slag and metal into more intimate 
contact. The silicon and manganese 
in the scrap are oxidised, and their 
respective oxides dissolve in the slag. 
The phosphorus is oxidised, and, in 
the presence of the lime in the oxidising slag, is formed 
into a phosphate of lime, which enters into the slag. 
A portion of the sulphur is also oxidised, and passes away 
as gaseous oxide. 

When sufficient time for these reactions to take place has 
elapsed, the current is switched off, and the furnace tilted 
forward. The bulk of the slag is run off through the 
tapping spout, and the remainder is pulled off the surface of 
the metal by means of rabbles, so that in this way the 
phosphorus is removed from the steel. Recarburising 
additions are made to give the required carbon to the steel, 
and another purifying slag is thrown in. This second slag 
consists of lime, sand and fluorspar, and quickly melts when 
the current is again switched on. The power used in the 
farnace during the subsequent refining is only about one-half 
of that required during the melting period. The phosphorus, as 
stated above, has been removed, but there remains among the 


injurious constituents in the metal the bulk of the 


sulphur, and in addition a certain amount of oxide of iron 
which has come from the oxidation of the scrap during the 
melting and from the oxidising slag that is necessary for 
the removal of the phosphorus. The metal must therefore 
be freed from this oxide and from the sulphur. The oxide 
of iron in the metal is also soluble in this new slag, which 
takes it up until the solvent powers of the two fluids are 
equal. e oxide is then removed from the slag by means 
of the addition of finely-divided carbon in the form of 
powdered anthracite, which reduces the oxide of iron in the 
slag and at the same time makes a reducing atmosphere of 
carbon monoxide inside the furnace. Under these circum- 


stances the oxide of iron in the steel is continually passing 


into the slag as the carbon reduces it, and in this way the 
whole of the metal is gradually freed from its oxide. At 
the same time, under the reducing conditions and under 
the influence of the chemical composition of the slag, the 
whole of the sulphur is automatically removed from the 
metal into the slag. | 
The steel being now purified is ready for “teeming into 
the ladle, its composition being adjusted to that required, 
by the addition of alloys, the quantity of which is based 
on the result of a test analysis taken from the bath during 
the refining. A small addition of aluminium or an alloy of 
aluminium is usually added at the end in order to remove 
any trace of gases which may remain in the steel. p 2 
he ladle is then brought under the tapping spout of the 
furnace, the small door above this is opened, and the furnace 
is tilted right over and its contents emptied into the ladle, 
from which it is teemed into the moulds. 
WORKING Costs FOR ELECTRO-METALS FURNACES, 
(a) Melting and Refining Common Steel Scrap to High Grade 
Metal suitable for Steel Castings. 
Size of furnace ..... 25 owt. 21 tons, 5 tons, 
No. of casts per week (double 
shifts) ove ; 25 


eee eee 20 18 
No. of tons per week... 4 81°25 50 90 
No. of tons per year (45 
working weeks) .. wee 1,406 2,250 4,050 
Transformer capacity, KW. ... 300 500 
Energy consumption per ton, 
KW.-hours 2 00 eee eee 800 750 
Electrode consumption, Ib. per 
ton eee eee eee eee 45 40 35 
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Fia. 7.—MOTOR-DRIVEN TILTING GEAR: SECTION, 


Costs PER TON OF METAL IN THE LADLE, 


1. Ssrap at 558. per ton 8 s. d. & s. d £ s. d. 

(allowing 7 per cent. loss) 2 19 3 2 19 3 2 19 3 

2. Energy at O 5d. per unit 115 5 113 4 111 3 

3. Electrodes at 14d. per lb. 6 7 5 10 5 1 

4. Labour ... si ‘ie 6 6 5 8 451 

5. Materials for slags eee 1 9 1 6 1 2 
6. Alloys adding 0°25 per 
cent. Si and 0°75 per 

cent. Mn. es ans 4 6 4 6 4 6 

7. Repairs and maintenance 8 7 5 10 4 6 

8, Ladle costs 925 WS 2 11 1 9 1 5 

7 — — 
Total... £6 56 6 35 17 8 £6511 3 


Management, laboratory and overhead charges are not included. 


(B) Melting and Refining Common Steel Scrap and Producing 
High-Quality Tool Steel. 
Size of furnace... 


„ isis . 25 o wbt. 23 tons. 5 tons. 

No. of casts per week (double shifts) 22 18 16 
No. of tons per weexk . 275 45 80 
No. of tons per year (45 weeks . 1,237 2,035 3,600 
Energy consumption per ton, Kw. H. 900 850 800 
Electrode consumption, Ib. per ton ... 50 45 40 
Costs per ton ingots, 8 s. d. & 8. d s d 
1. Scrap at 558. (7 per cent. 

loes ) e Lera 2 19 3 2 19 3 2 19 3 
2. Energy at O 5d. per 

unit wee sis 117 6 115 5 113 4 
3. Electrodes at 14d. per lb. 7 4 6 7 5 10 
4. Labour ... ae Sirs 7 3 6 3 7 
5. Materials for slags _... 1 9 1 6 1 2 
6. Repairs and maintenance 8 10 6 0 4 7 
7. Ladle and moulds 8 7 4 5 10 5 1 


Total... .. £6 9 3 36 010 25 13 10 
Management, laboratory, overhead charges, and alloys are not 
included in the above costa. s 
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The following Electro-Metals furnaces for steel making 
have been installed, or are in course of construction, at the 
present time :— l 

Mesera. Darwin & Milner, Sheffield... wee 


Messrs. Soderfors Bruks A. B., Sweden ii 21 „ 
Messrs. Kayser, Ellison & Co., Ltd., Sheffield se 5 1 


Mears. Swift, Levick & Sons, Shefflele. . 4 „ 
Meesrs. Jno. A. Crowley Co., Detroit ... sae ow 8 „ 
Messers. T. Hackett & Sons, West Bromwich ... .. 25 owt. 


Mers. Robert Hyde & Son, Ltd., Sheffield ... woe 25 
Mesers. Kryn & Lahy Metal Works, Ltd., Letchworth 30 „, 
The National Steam Car Oo., Ltd., Chelmsford oe 2 ; 
Meesrs. Altos Homos de Vizcaya, Bilbao. 21 „ 


The Electro-Metals system is also being used for the 
manufacture of ferro-alloys. 


ELECTRICITY IN SUBMARINE MINING. 


In several of our French contemporaries recently the appli- 
cation of electricity to the operation of submarine mines 
has been described, on the basis of a detailed article by 
M. Antoulaieff, professor at the Ecole Militaire Electro- 
technique, of Petrograd, which was originally published in 
Electriichestvo. 

Free mines, which are not connected with the shore, and 
are dangerous to all vessels, because they explode at the 
first contact, are fitted with batteries inside them; 
stationary mines are connected by submarine cables with 
etations on the shore, where the batteries are situated. 
Automatic mines contain an apparatus which closes the 
circuit when a vessel bumps the mine, sending a signal to 
the shore, whence, automatically or otherwise, a strong current 
is transmitted to explode the mine. Observation mines, on 
the other hand, are moored at known spots which are kept 
under observation with telescopes, and when a hostile ship 

passes over a mine, the latter is sprung by the observer. In 
this case extreme accuracy is essential, if the mines are far 
from the shore. 

The batteries used are in some cases required to main- 
tain a weak current continuously ; but, generally, the 
batteries are intended to give a strong current for a short 
time. In the case of the batteries in free mines, the exciting 
liquid is introduced into the cells only at the moment when 
they are required to operate. Sometimes one needs a 
cell of low E. M. F. and high internal resistance, to ensure 
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Fig, 1.—OONNEOTIONS FOR AUTOMATIC FIBING OF SUBMABINE 
MINES, 


that the current shall never exceed a few milliamperes ; for 
this purpose a piece of submarine cable in sea water has 
been found suitable, the electrodes being the copper con- 
ductor and the galvanised-iron sheathing wires. The 
FA is from 0'01 to 1 volt, and the resistance hundreds of 
ohms. 

The submarine cable used consists of a stranded copper 
conductor insulated with gutta-percha, several layers of 
rubber, and several layers of impregnated tape, the whole 
being sheathed with galvanised-iron. The resistance of 
the one is 5 to 12 ohms per km., and the weight up to 
500 kg. 5 


The detonators are usually actuated by the heating pro- 
perty of the current. Experience shows that the fuse wire 
should not exceed 0'025 mm. in diameter, an alloy of plati- 
num being used; the length of the wire and the density 
of the explosive are important factors in relation to the 
sensibility of the detonator. oe 

The apparatos at a shore station has to provide for the 
testing of the circuits and batteries, the reception of a signal 
when a vessel touches a mine, and the transmission of the 
firing current, so that an elaborate control board is required. 

When the operation of the mines is effectéd automatically, 
the warning signal simultaneously actuates a relay 1 
the firing current to pass to the line. When it is desi 
to render the mine inoperative, the switch controlling the 
firing battery is opened. 

The connections of the automatic mine are shown in 
fig. 1, in which 4 and B are terminals connected respec- 
tively to the core and the sheathing of the cable, c is an 
indicator, D a plug board, E and F two pairs of terminals, H 
an ordinary galvanoscope, of which the pointer when 
deflected to a certain extent makes contact between two 


Mine 


Fic, 2.—APPARATUS FOB RECORDING THE NUMBER OF THE 
MINE EXPLODED. 


| springs, and K is an electromagnetic relay with poles at a 


and b, and an armature which rotates about a fixed axis 
at f. When the armature of this relay is in the position 
shown by the firm lines, the lever c is held against the pull 
of a spring d by a tooth attached to the armature. 
N registers the number of times the circuit of the battery o 
is clozed. 7 

When a vessel strikes a mine, a connection is produced 
between the conductor and the sheathing of the cable, and 
the current from the local battery d increases, so that the 
pointer of the galvanoscope E is strongly deflected and closes 
the spring contacts, thus energising the relay K by means 
of the battery J. The armature of the relay releases the 
lever c, which makes contact with e, and at the same time 
interrupts the circuit through the galvanoscope, so that the 
pointer of the latter returns to ite normal position and the 
circuit of the relay is opened. The armature of the relay, 
under the action of a spring, closes the contacts g and 
rings the bell L. 

If the double-pole switch M is closed when the lever c 
makes contact with ¢, the firing current at once passes to 
the line by way of the plug-board D and explodes the mine. 
If the switch M is left open, the ringing of the bell 
announces that the mine has been struck by a ship, and it 
can be fired, if desired, by closing the switch, or reset by 
replacing the lever c. 

The mines are usually connected in parallel, and each 
mine has to be provided with an indicator to show which 
mine has exploded. This device is illustrated. diagrammati- 
cally in fig. 2. A disk a turns in the clockwise direction 
under the action of a spring, and carries on its upper side 
an ebonite ring c, to which is applied a metal tongue a; on 
the lower side are several metal contacts J, their number 
corresponding to that of the mine, less one. These contacts 
are connected together, and by way of the pivot with the 
sheathing of the cable. When the mine closes the circuit, 
the firing current passes from the controlling station by 


+ 
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the shunt p, through the winding of the electromagnet i. 
into the axis of the armature d, and so to the tongue a and 
to the mine. The armature is attracted and releases the 
disk, which begins to rotate, while the tongue a rests upon 
the ebonite ring and the circuit p, i, d, a is thus interrupted ; 
during this rotation the contacts b touch the spring e in 
succession, so that the firing current passes (in the case 
illustrated) five times into the cable by way of p, e, 5. Con- 
sequently when mine No. 6, to which this apparatus is 
connected, explodes, the firing current passes six times in all 
before the circuit is left open, and permits the recorder x 
to register the number of this mine. The disk a is brought 
to rest by the stop & meeting the tongue a, leaving the 
circuit open. 3 

A detonator much used in Russia is that invented by an 
engineer officer named Dreyère, and consists of a piece of 
ebonite a, fig. 3, into which are inserted two screws ö and c, 
with sharp pointe, separated by a gap of one or two milli- 
metres. Into the space between the points an explosive is 
introduced, to which graphite is added to increase the con- 
ductivity. The apparatus is put in circuit by means of the 
insulated wires gd and e, which are connected to the screws. 
If a source of electrical energy of at! least 45 volts a.c, or 
65 volta D. C. is applied to the circuit, 
sparks are produced between the 
particles of graphite in the priming, 
and the latter is ignited, bursting the 
ebonite at the thin upper part so that 
the flames pass through into the charge. 
A capsule x, filled with fulminate of 
mercury, is usually attached to the 
upper end of the detonator and is 
deflagrated by the ignition of the 
explosive. 

Detonators can be prepared of any 
desired resistance by varying the com- .@ 
position of the explosive. Usually the af =| E 
resistance is from 10,000 to 20,000 Wee: 
ohms, according to the characteristics f N 
of the source of electricity employed, $; gmas: 
which, in tbe case of land mines, may 
be a magneto exploder. Such a ma- 
chine consists of an armature driven 
through gearing by a handle, and three 5 
oe meenen the armature is wound 5 
wi „500 turns of insulated wire, of ai 
500 ohms resistance, and makes six 5 55 
revolutions per turn of the handle, 
which should be turned at least four times per second. 
The total weight of the machine in a wooden case is 5 kg., 
and it gives a pressure of 70 volts when the external 
resistance is 1.000 ohms, 45 volts for 500 ohms, and 
35 volts for 250 ohms. Thus it could be used to explode 
simultaneously 20 detonators of 10,000 ohms resistance. 

Another type of exploder is an ordinary D. O. dynamo with 
series excitation ; it is provided with a condenser, and an 
arrangement which allows the current to pass into the ex- 
ternal circuit only once while the crank makes two revo- 
lutions (and armatare 12 revolutions). A moment before the 
external circuit is closed, the circuit containing the 
condenser is opened, snd besides the discharge of the con- 
denser, the “ extra-current ” of opening is thrown into the 
external circuit. In this machine the armature resistance 
is 1,100 to 1,300 ohms, that of the field magnets 1,600 
ohms, the capacity of the condenser 0-008 to 0:024 mfd., 
and the voltage 170 volts; the apparatus weighs 27 kg., 
and can explode 30 detonators in parallel simultaneously. 
Detonators are always connected in parallel, because they 
cannot be made precisely alike ; if they were in series, the 
most sensitive would go off first and open the circuit, 
leaving the other detonators intact. 
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The Zeppelin and the Lamp.— The unexpected does 
not always happen. When London was visited by the craft of the 
Kaltured Count recently, and dropped bombe in a certain district, 
everything around was shattered except one electric lamp which 
remained, we are informed, in solitary glory,“ and that lamp was 
a Mazda.” We shall hide behind a bank of them next time, 


it is their bread and butter; any com 


CORRESPONDENCE. 

Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Corr should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The A. E. G. Meeting. 


We think the suggestion made by No Fartiveness” that firms 
shall state whether they are or are not supplying the Electrical 
Company or A. E. G. with machinery, &c., a good one, and it 


gives us great pleasure to state that during the past 15 months we 


have not, direotly or indirectly, supplied to the Electrical Company, 
A.E.G., or any of its agents, any or goods of any kind. 
We have been approached by them on several occasions, but most 
of their letters have been ignored, and we have been struck by the 


attitude of their travellers, all of whom are British, who have 


visited us endeavouring to sell goods, aud openly boasted that they 
could supply us with anything that their parent company made, 
and that it was their intention to keep the Charing Cross Road 
establishment going, so that they would be ready to go straight on 
with an increased turnover as soon as the war was over. We 
know the firms, in particular one not far from the centre of 
England, which is supplying the Electrical Company with motors, 
and we are sorry that the B. E. A. M. A. has not so far seen its way 
to answer some of the correspondence, and so clear its members. 


E. Brook, Ltd. 
Haddersfield, October 2nd, 1915. 


I am glad to see that my protest in your issue of September 17th 
has aroused some interest, and I trust that you will allow me some 
farther space in order to drive home my points. Let it be remem- 
bered that here is a company, registered in London under a British 
name, which is merely an offshoot of the A. E. G. of Germany, and 
which, although not allowed to import goods from, or to export 
money to, Germany, is, nevertheless, being nursed in order that, 
when the war is over, the A.E.G. may come into its own again. 
The late head of the A. E. G., Dr. Rathenau, was one of the Kaiser's 
familiar spirits, like Herr Ballin, and undoubtedly shared the 
responsibility of foroing on this world-war for German dominion. 
The present head, Dr. Walther Rathenau, recently made a violent 
anti- English speech, aud his company has been engaged for many 
months in turning out instruments of destruction against us and 
our Allies. The Eleotrical Company is, therefore, merely a nest 
which is being kept in order, against the time when the gentle 
German Eagle will lay eggs in it, in the form of dumped German 
electrical goods, to the detriment of our own manufacturers. 
Those Englishmen who are at present carrying on this business 
are, however, no less unpatriotic than those who are helping to 
keep it alive by trading with it. The former have no excuse that 
tent man can find a job 
nowadays. The latter have not even this exouse. It is difficult 
to discover all their names, but anyone looking into the window in 
Charing Orosa Road can see examples for himeelf. ... . 
Perhaps the manufacturers of these goods will explain. 


l Inquisition, 
October 5th, 1915. 


Receipt Forms on Cheques. 


A printed receipt form on all cheques would be particularly 
ueeful at a time like the present, when office staffs are depleted 
through enlistments and inoreased postage charges are proposed. 

Preferably the receipt should be printed on the back of the 
cheque, for then one signature serves as an endorsement and a 
receipt. The wording could be: 

“ Received from 
: (Name of firm.) 


The signature of payee 
e e eee ee. Stamp for 
£2 or over. 
Date....... . 191 


This receipt is also the endorsement of the i 
cheque and is the only acknowledgment required.” 


The rere cheques oan be pasted on to the counterfoils in the 
cheque book, and the receipta are thus kept in handy form for 


audit purposes. 
Accountant. 


A Transformer Query. 


I shall be obliged if one of your readers can offer a solution to 
the following problem :—Three 3,810-280-volt transformers were 
connected to a 6,600-volt three-phase alternator (earthed neutral) ; 
the transformers were connected in star on the primary and 
secondary sides and the latter earthed ; the voltage between phases 
on was 400, which, of course, was quite correct, but the 
voltage across any one phase was 260 (30 volte high). 

When the neutral point on primary was to earth, the 
secondary voltage became normal, Is it possible that this was due 
to a third-harmonic voltage, or was it due to the capacity of the 
transmission line and transformers ? E. K. 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT, 


Multiple-Break Tumbler Switch. 


We recently described a single-tumbler double-pole switch which 
Messrs. A. P. LUNDBERG & Sons, of 477-489, Liverpool Road, 
London, N., have put on the market; a switch of similar con- 
struction has now been tntroduced by the firm, under the title of 
the Quadbreak switch, it being a single-way switch with four 
breaks in ita circuit. = n 

The switch is designed for pressures up to 250 volts, and is 
intended for use in circuite where there is a liability to heavy 
spark wear through high voltage or current, or both, or owing to 
the inductance of the apparatus controlled. i 

Surface types are made for 5 and 10 amperes, and a flash pattern 
for 5 amperes; if the current be reduced, the switch may be used 
on circuits at proportionately higher voltages—up to 400 volts 
In view of the tendency nowadays to put heavier work on tumbler 
switches, this device should prove very useful. It will deal with 
currents 50 per oent. above its rated capacity, if the circuit is not 
very induotive. 

Ferranti Bar Fires. = 


Ta connection with their electric fires, Messrs. FERRANTI, LTD., 
of Central House, Kingeway, W.C.. have recently issued a new 
folder, H 75/4, covering the latest patterns. 

One of these bar fires, type F B Da, is illustrated in fig. 1, and 
contains two heating elements each of 750 or 1000 watts maximum 
loading. Each element, fig. 2, is controlled by a separate switch, so 
that either or any of them can be used as desired; the elements 
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Fic. 1.— FERRANTI FIRE, TYPE FBDa. 
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Fic. 3.—METHOD OF FIXING AND CONNECTING 
HEATING BABS, SEEN FROM BEHIND. 


‘consist of a heating spiral clamped between specially shaped bars 
of porcelain, which are threaded on to screwed rods fitted with 
nuts at either end. The ends of the heating wire are clamped 
under these nuts, the rods or bolts becoming the terminals. 

Fig. 3 shows the method of carrying the elements in the carcase. 
The clamping bolts drop into slotted bars, which are connected to 
the terminals, and thus are alive. To remove an element, it is only 
necessary to open the maiu switch and slack back two wing nuts, 
and it is also only a few mirutes’ work to slacken the clamping 
nuts and replace the heating spiral in the porcelain supports. 

The front of the fire is protected by a wire screen ; the back is 
enclosed in the carcase, but is acoeasible by removing a panel. 


Fic, 5.—VIEW or SPEED REDUCTION GEAR WITH GABE REMOVER, = < 


— 


Se Large.Turbine Gear. . : 

Through the courtesy of the Power PLANT Co., LTD., of West 
Drayton, Middlesex, we were recently able to inspect a typical 
turbine speed reduction gear—one of a number passing through the 
shops—which is intended for driving a direct-current generator 
and to transmit 2,250 H.P., the speed reduction being from 3,000 
to 300 R. P. W. | l 

It will be noted that the complete gear forms a éelf-contained 
unit, which ie bolted to the turbine bed, an oil-tight joint being 
made between the caps of the turbine bearing and the adjoining 
pinion bearing of the gear. The latter consists of a nickel-steel 
pinion and built-up wheel, running with a tooth velocity of about 
6,000 ft. per min; the gear face width is 32 in. and the shaft centres 
are 42 in. apart. g 

The two steel rims of the wheel are shrank on to cast-iron 
centres and further secured by axial studs, the ends of which 
are riveted over. The wheels are bolted together at the bosses 
and through a distance ring near the periphery. The wheel, 
which is machined all over and perfectly balanced, is preesed 
on to a steel shaft and secured endwise ia position by a collar and 
nut, and is also double keyed. — | | 

The gear case, as well as its base, is made in halves at right 
angles to the wheel axis, with planed oil-tight joints. The case 
is of strong box section, and the bearing housings for wheel and 
pinion form integral parts of the case. 

The most interesting feature of the gear is the arrangement of 
the pinion bearings, of which there are three. The centre bearing 
isa plain bearing with horizontal flanges, which bolt on to flat 
seats on the casing. The bolt holes in the bearing flanges are 


clearance holes. The two outer bearings are of special design, 
and are arranged with a wedge adjustment for getting the gears to 
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correct centres. When the outside bearings are being adjusted, the 
bolts fastening the centre bearing to ite seats are slackened, so that 
the centre bearing can follow iko. morennet of the outside bear- 
ings, Whemthe latter are finally adjasted, the bolts of the centre 
bearing are tightened, and the bearing is fixed in ‘ite final position 
by steady pegs. 

The bearings, as well as the gear, are lubricated by means of oil 
under pressure, supplied by a specially designed turbo oil pump 
coupled to the pinion shaft. i 

The bearinge are fitted with oil-flow indicators, and a most ef- 
cient lubrication of the gear is obtained by surrounding the pinion 
with a closely fitting aluminiam oil shield close up to the line of 
engagement, into which the oil is pumped, so that the spaces 
between the pinion teeth revolve practically fall of oil. The top 
half of one of “these shielde is shown jn position in fig. 5. 
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Special attention has been given in the designing to the acces- 


sibility of all parts; all bearings can be removed without the 
main cover having to be lifted, and the whole pinion can be 
exposed and, if necessary, taken out after removing the light end. 
covers, which are made separate from the main cover, and are 
fitted with additional inspect ion doors. | 

A cast-iron oil trough is formed in the bottom of the gear case, 
from which the oil drains into a ate oil cooler—a cast-iran 
tank fitted with suitable baffles, which direct the flow of oil round 
a grilled copver.cooling coil through which water is circulated. 
The oil circuit further contains an oil strainer—arranged so that 
the strainer can be removed without interfering with the oil flow 
- pressure gauge and thermometer. 

The generator is coupled to the gear by means of one of the 
Power Plant Company's heavy-duty flexible couplings, the flexible 
mediam of which is in compression. - 

These couplings consist of two facing disks with similar cast 
projections, which mesh very loosely with each other, the inter- 
vening spaces being filled with compressible material. They are 
adopted: for reversing and are ineulating. We may add that the 
firm's works contain many examples of their own reduction gears, 
which are used between motors and lineshafts, and motors and 
machines. i 


Sewing Bench Lighting. 


MeEssks. DUGDILL's PATENTS, of Failsworth, Manchester, have 
devised a sewing bench eonstellum,“ which we illustrate here- 
with. E 

A and B are arranged for lighting button-bole machines, two 
lampe to eacb. A shows the lamps in position for use; B shows 
the lamps folded back, out of use. C and D are arranged for 
ordinary sewing machines, one lamp to each—shown in the work- 
ing position, also folded back out of use. The arms are instantly 
adjusted, and are self-sustaining in all positions, The pillars may 
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The wiring in West African House was already. installed before 
the details of the illuminating scheme had been determined, and it 
was unfortunately arranged that all the lights in each room should 
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FIG, 8.— BOARD ROOM LIGHTING, WEST AFRICAN HOUSE. 


be turned on and off by a single switch. To overcome. this inffexi- 
bility an interesting innovation bas been mage by providing a 
three-way pull chain switch in each lighting bowl where required. 


a 


Fie. 6.—SREWINd BENCH CONSTELLUM. 


be either borewed to the table top, or carried through felt-lined 
holes in the table tòp, and secured to the floor as shown. 
Constellums are made for any number of machines on one bench, 
ani spaced as required for ordinary double-side sewing benches. 


B. T. H. Lighting at West African House. 


The accompanying illustrations are chosen as typical of the 
results obtained by the BRITISH THoms0N-HovstTon Co.'s “ Eye- 
Rest indirect lighting system in one of the new Kingsway 
Buildings, viz., West African House. The whole of the building, 
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FIG. 7.—" Eyg-Rest” LIGHTING AT MAkTIx's BANK, 
WEST AFRIQAN House, 


è 


indlading the ground floor Recruiting office, is lighting throughout 
on the indirect principle by Mazda lampe, in some 120 Eye. Rest 
fittings, a : i ö ö 

Part of the ground floor is occupied by Martin's Bank, fig. 7, 
in which oxidised silver metal fittings are used, 


The pull chain permits flexible lighting from each bowl or permits 
all the lamps therein to be extinguished, as may be desired. 

Appropriate illumination is provided in the secretary's office and 
agent's office by a single Eye. Rest“ fitting in each case with 
Mazda lamps and X-ray reflectors. In harmony with the purpose 
and furnishing of the board room are two handsome “ Eye-Rest ” 
fittings used to illuminate this chamber, fig. 8. - 

The illustrations are reproduced from untouched photographs 
taken by the unaided light of the Mazda lamps. 


“Revo” Electric Fires. 


THE CABLE ACCESSORIES Co., LTD., of Britannia Works, 
Tividale. Tipton, have recently issued a new list dealing with 
their Revo” electric fires, which are made in several patterns 
and finishes, ranging upwards from quite moderate prices, and 
which incorporate the firm's patent heating element shown in 
figs. 9 and 10. 


*. f 


Fic. 9.—HEATING ELEMENT USED IN REVO FIBRE. 


This possesses several novel features, the heating wire B, being 
wound entirely on the front face of a rpecial'y-designed heat 
reflector F. There’ is a free air space round the wire which has 
no time lag in heating up; moreover, the member © is stated to 
automatically take up any slackness in the heating wires, thus 
preventing short circuits. D and E represent a spring device, 
which takes up expansion of the element and absorbe shocks, &c., 
in transit. Slotted end brackets G are fitted to facilitate removal. 

It will be noted that the design prevents the waste of be:t by 
radiation in a rearward direction, 
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Fig. 11 shows the Leader pattern fire, weighing 35 Ib. and 
built for 3,000, 2,500 or 8,000 watts maximum loading. , 
Two switches are provided, of tumbler pattern, strongly 
mounted, and suitable for foot operation ; the internal connections 


Fic. 10.—Cross SECTION oF “Revo” ELEMENT, SHOWING 
ACTION OP TAUTENING MEMBER. 


are specially insufated ; the housings are of fine grained cast-iro~, 
stove enamelled and are, with the exception of the smallest fire 
large enough to cover the ordinary fire grate. 


Fig. 11.—" LEADER” PATTERN RRVO ELECTBIO FIRE. 


The normal voltages supplied are 100, 200, 220, 340/250. 

We note that complete spare elements and wire spirals for 
renewing them are supplied at trifling cost, and that the elements 
are guaranteed for three yeare. 


Ne Electric Laboratory Furnace. 


The electric furnace has quickly become an indispensable 
adjanct to the chemical or physical laboratory, and consequently 
ite construction has rapidly improved. The earlier patterns were 
usually wound with platinum, and their cost was unduly heavy, 


Fid. 12.—HBRATING TUBE FOR FURNACE. 


but recent types have been made on more economical lines. We 
illustrate herewith a tube furnace, made by Mxrssgs. A. GALLEN- 
KAMP & Oo., LTD., of 19-21, San Street, Finsbury Square, E. C., 


which is wound with a special high-resistance alloy, which can be 
used for temperatures up to 1,00U° C., or for short periods up 
to 1,100° ©. The heating chamber ie made of fused silica, 
which is not liable to breakage through sudden changes 
of temperature, and is a good electrical insulator. The 
space between the lagging and the winding is packed with finely- 
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Fic, 18.—ELECTRIO TUBE FUBNACE. 


powdered quartz, and the lagging consists of slabs of magnesium 
carbonate mixed with asbestos fibre, which makes an excellent 
heat insulator. The end walls are also of refractory material, held 
in place by steel tie-rods, and the casing is of sheet iron. Fig. 13 
shows a tube furnace, and fig. 12 the heating tube; fig. 14 shows 
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a crucible furnace, with and without ite cover. These furnaces 
work with A. O. or D.C., and can be wound for any voltage up to 
220 volte. The temperature can be accurately controlled, and very 
little heat is radiated into the room. Muffle furnaces and other 
patterns are also made, 


The Electric Vehicle Association of America 
The forthooming annual convention of the Electric Vehicle Asdo- ) 
ciation of America, which is to be held in Cleveland, O., on he 
18th and 19th inst., promises to be of an interesting character. 
Among other subjects of interest that are to be discussed is 
of battery exchange systems, several of which are in present, or 
proepc oti ve, operation, and concerning which there is just now 
considerable discussion in electric vehiole circles. The subject will 
be opened by Mr. 8. Ferguson, vice-president of the Hartford Eleo- | 
trio Light Oo., of Hartford, Conn., who will deal with The 
Hartford Electric Co.’s Experience with the Battery Maintenance 
and Battery Exchange System.” - Another f Saher subject is 
that of the electric taxicab, concerning which high hopes are 
entertained in some quarters. Mr. I. S. Sorimger, the secretary 
and general manager of the Detroit Taxicab and Transfer Oo., 
the first concern in America to both build and run electric taxis, 
will read a paper on The Electric Taxicab.” Other papers to be 
read at the meeting inolude one by Mr. R. Macrea, of the Common- 
wealth Edison Oo., of Chicego, on “The Function of the Eleotrio 

one on The Field for the Small Electric Delivery 
Vehiole,” and one on Electric Vehicles in Municipal Service.” 
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DAMAGES ON BREACH OF A CONTRA CT 
TO SUPPLY MACHINERY. 


[FROM A LEGAL CONTRIBUTOR. | 


NICE questions occasionally arise as to the proper 
course for a man to adopt who has bought ma- 
chinery only to find that it does not do the work 
required of it. Wholesale rejection may be pos- 
sible; and he may be compelled to keep the machine, 
work it to the limit of its capacity, and supplement 
it with another machine either from the same or a 
different manufacturer. In these circumstances it 
may become necessary for him to consider the mea- 
sure of the damages which he is entitled to claim. 

The discussion of a concrete case which may often 
be paralleled in actual practice should tend to the 
clear understanding of the legal questions which 
have to be considered. 

A manufacturer in a tropical country where water 
is scarce and expensive requires a condenser which 
will condense 10,000 lb. of steam per hour and main- 
tain a vacuum of 25 inches with the barometer read- 
ing 30. He buys a condenser with a warranty that 
it will produce these results, and erects it in accord- 
ance with the manufacturer’s instructions. He 
75 finds that it will only do half the work required 
Of it. 


in trying to put it right. He consults the manufac- 


turers, who suggest various expedients, all of which 


are put to the test but without avail. If he were to 
stop his works, and wait for the manufacturers to 
comply with their guarantees, he might suffer serious 
loss. He therefore makes the best of a bad job— 
gets out of the condenser as much work as it will 
do and buys water to condense the rest of his steam. 


Finally, in order to effect the necessary condensa- 


tion, he buys a second condenser from another firm 
which will do the work left undone by the first 
machine. In these circumstances—as he has suffered 
materially from the breach of warranty—the ques- 
tion is, what is the measure of damages which he 
can recover in an action? It is a general principle 
of law that The measure of damages for breach 
of warranty is the estimated loss directly and 
naturally resulting in the ordinary course of events 
from breach of warranty: 

What then, is the loss directly and naturally re- 
sulting from the breach of warranty? In the well- 
known case of Hadley v. Baxendale (1,854) 9 ex. 
341 (at page 354) it 1s laid down that where two 
parties have made a contract which one of them 
has broken, the damages when the other party 
ought to receive in respect of such breach of con- 
tract should be such as may fairly and reasonably 
be considered either arising naturally—t.e., accord- 
ing to the usual course of things, from such breach 
itself, or such as may reasonably be supposed to 


have been in the contemplation of both parties, at 
the time they made the contract, as the probable 


result of the breach of it. | 

But can the cost of installing a new condenser to 
do the work which the other was unable to do be 
recovered? It is submitted that it can, on the prin- 
ciple that a party who suffers in consequence of a 
breach of contract is bound to reduce the damages 
as far as possible. Had they simply cast out the 
condenser as supplied they might have been com- 


pelled to shut down their works altogether. On the 


other hand they chose the simpler and cheaper ex- 


pédiént of buying such additional machinery as they. 


were advised to enable them to dispose of their 
steam. l 


It is interesting to inquire whether upon the cases 
decided in England and America damages can be 


claimed on the above basis. Reference 4 made to 
American decisions because notwithstending the 
large number of contracts relating to machinery 
which are made in this country, cases illustrating 


He makes every attempt and incurs expense. 


the question under discussion are very rare. In- 
deed they mostly have to do with delay in the per- 
formance of a contract. | ; 
In Cory v. Thames Iron Works Co. (1,868) L.R. 
3, Q.B. 181, the plaintiffs bought from the defend- 
ants a patent boom derrick, the first of its kind ever 
built in this country. It was to be delivered in six 
months’ time, and the defendants knew the plaintiffs 
were going to use it in their business. It was shown 
in that case that owing to delay the plaintiffs lost 
profits which they would have made in a contract 
with Sir W. Armstrong. These profits the plaintiffs 
sought to recover when it was pointed out that the 
special purpose was not known. Chief Justice Cock- 
burn, however, observed, in the course of the argu- 
ment: There is one thing which must always be in 
the knowledge of both parties, which is, that the 
thing is bought for the purpose of being in some 
way or other profitably applied.“ This case, how- 
ever, is an authority for the statement that the 
damages are not necessarily confined to that which 
both parties contemplated. They may be assessed 
on a larger basis than that. The principle is thus 
stated by Sir Henry Mayne in his work on 
‘‘ Damages ’’—‘‘ Where in consequence of a change 
of circumstances the defendant’s breach of contract 
has not produced full damage which the contract 
originally provided ‘against, only the loss which 
has actually been incurred can be recovered.” 
Mayne also says: As the damages for breach 
of covenant are measured by the actual loss or incon- 
venience which the plaintiff has been put to by the 
breach, his loss or inconvenience may from time to 
time vary or disappear. If by lapse of time, change 
of circumstances, or from any other cause, the 
covenant has ceased to operate, or has wholly or in 
part lost its beneficial character, or if its breach has 
been acquiesced in to a degree short of that which 
would bar an action,.a breach may come to be mea- 
sured by very small or by merely nominal damages. 
In Wigsell v. School for Indigent Blind (1,882), 
8 Q.B.D. 357, certain persons who had bought land 
upon which to erect a school, covenanted to build 
a wall seven feet high between it and the land of the 
vendor. Having failed to build the wall, the 
grantors brought an action for damages claiming 
the cost of putting up the wall as damages. It was 
shown that the fact of the wall not being built had 
not really affected the price of the plaintiff’s land. 
In these circumstances it was held that, the true 
measure of damages being the pecuniary amount of 
the difference between the position of the plaintiffs 
upon the breach of the contract and what it would 
have been if the contract had been performed, under 
the circumstances of the case the amount that it 
would cost to build the wall was not the true mea- 
sure of damages. In that case Mr. Justice Field 
said: ‘‘ The rule stated in its most general terms is 
that plaintiff is entitled to have his damages assessed 
at the pecuniary amount of the difference between 
the state of the plaintiff upon the breach of the con- 
tract and what it would have been if the contract 
had been performed.“ 9 Se 
It is to the United States that we have to look for 


anything like definite authority for the decision of 


the condenser case above referred to. ‘ge 
In Jacksons v. Hurlbut (158 N. V. 34) an action 


was brought to recover damages for the breaking 


of a planing machine while in custody of defendants, 
who were carriers, for transportation to plaintiffs’ 
factory. There was a verdict of $500 for injury to 
the machine and loss of plaintiffs’ use while being 
repaired. In the course of the judgment of an 
appeal court the following passage appears: ‘‘ It 
was urged that the judge had admitted evidence to 
show loss of profits from inability to use the machine 
after the injury and until it was repaired. But no 
evidence as to loss of profits was given. Some proof 
was given that the plaintiff was compelled on ac- 
count of the injury to the machine to send work out 


` 
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of the shop in order to complete contracts they had 
in hand at the time of the breaking of the machine. 
This was not proof of the loss of the profits, but of 
the loss occasioned to the plaintiff by inability to 
use the machine on account of the defendant’s negli- 
gence. We are not prepared to say that this evi- 
dence was not entirely competent under the circum- 
stances of the case, but it is not necessary to consider 
this question, as the expense of restoring machine 
in a condition to use was a proper element in the 
estimation of damages, and that item of expense 
alone exceeds the verdict. The item of the expense 
of restoring the machine to a condition that would 
render it fit for use is certainly within the principle 
that damages must be compensation for the actual 
loss sustained which was the natural and proximate 
consequence of defendant’s act. The cost of pro- 
curing necessary work to be done outside factory 
in order to enable plaintiff to fill his contracts inter- 
fered with through inability to use the machine would 
seem to be within same principle also.” 

In Reynolds v. Braithwaite (131 Pa. 416) it was 


held that when one has work done for him under. 


a contract, exercising control of the mode of doing 
the work, and participating in and approving the 
acts of the contractor which constitute the cause of 
action, he is responsible for injuries resulting to 
another from the lawful acts of the contractor. 

In an action for damages for cutting a pipe line 
upon defendant’s land supplying water to plaintiff’s 
premises, it was held to be legitimate to instruct 
the jury that the plaintiff was entitled to the reason- 
able cost of obtaining a supply of water, and to the 
reasonable cost of the depreciation thereof, from the 
time it was cut off. Nor was it wrong to charge the 
jury that the case was one in which judgment would 
not necessarily be limited to mere compensation. It 
was not ą case for punitive damages, but the jury 
would consider whether compensating. damages 
would be sufficient punishment for the wrong. 

In a well-known American text-book, ‘‘ Sedgwick 
on Damages (8th edition), (Vol. 1, p. 45. note (a)). 
it was stated that in an action (Davis v. Talcott, 14 
Bart. 114) to recover damages for the defective 
execution of a contract to reconstruct and put up 
machinerv in a flour mill in a well-finished and 
workmanlike manner. and. of sufficient size and 
strength to correspond with the cylinders, the proper 
measure of damages is the difference between the 
value of the machinery actually put up and that 
arreed to be constructed. In such an action the 
plaintiff is entitled to recover, in case the jury find 
that the machinery was not properly constructed, 
such sum as would be sufficient to put the same into 
condition contemplated by the contract: also such 
sum as the mill would have earned during the time 
it was necessarily delayed in consequence of the 
breakage in defects in the machinerv, taking the 
fair ordinary earnings of the mill, after deducting 
from the gross earnings the expense of running the 
same, as the net profits. So. in case the contract is 
not performed in a reasonable time. the jury are to 
ascertain how long performance was unreasonably 
delaved. and then if they find the plaintiff was in 
a condition to work his mill, by having grain to 
grind, and is prevented from grinding the same by 
such unreasonable delav. the plaintiff is entitled to 
damages to the gross amount of the earnings of 
the mill. after deducting the exnenses of the same. 

In another American case. Goodloe v. Rogers 
(19 La. Ann. Rep. 621). it was held that in a case 
where it micht be implied to be in the contemplation 
of the parties to a contract that a sugar mill and 
engine. which the manufacturer undertook to put 
up within a given time was for the purpose of getting 
cron. it was held that a failure to put it np in time 
entitled the plaintiff to recover for loss of crop and 
extra wages caused bv delav. In another case where 
the lessors of a saw mill broke their contract to repair 
the mill, the lessees, who had a large stock of logs 


curing it elsewhere, 


> 


in the mill.yard, were held entitled to recover the 
expenses of removing them to another mill and the 
cost of getting them sawn there. (Hinckley v. 
Beckworth, 13 Wis. 31.) 

In another American case it was decided that where 
defendant breaks his contract to supply property or 
to do work not by altogether failing to do the thing 
contracted, but by doing it improperly, the plaintiff 
can recover no more than the cost of remedying the 
defect. So upon the sale of a machine which con- 
tained defects, where the defendant could have been 
recompensed by a small expenditure it was held that 
this must be done and plaintiff could not receive 
damages based ona recurrence of the injury. (Frick 
Co. v. Falk, 50 Kan. 644.) N 

Again, where the breach of warranty of machinery 
makes it impossible to get something necessary for 
use, the purchaser must minimise damages by pro- 
So where a steam pump to be 
used to pump water for a greenhouse fell short of 
warranted capacity, the purchaser must avoid loss 
by procuring water elsewhere. (Carter v. Fisher, 
121 N.Y. Supp. 614.) | | 

Finally, where a machine was delivered in an unfit 
condition to do the work it was purchased for, the 
purchaser was allowed to recover the expenses of a 
reasonable but unsuccessful attempt to adapt it to 
the contemplated purpose (Wiutar v. Ryder, 139 
Mass. 366), and so of course of a successful attempt 
(Jackson v. Hurlbut, 158 . V. 34.). 

Having regard to all these cases it is conceived 
that in the condenser case suggested at the com- 
mencement of the article, the putchaser of the ma- 
chine would be fully justified in buying the new con- 
denser and charging the cost of so doing to the 
account, of the vendor. His alternative would be to 
scrap the machine and lose his sugar-crop. In the 
circumstances he would. have chosen the course 
which was fairest and most economical from the 
point of view of the vendor. 
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REVIEWS. 


Electrical Engineering. Volume I. Introductory. By T. C. 
BulLIE, M. A., D.Sc. Cambridge University Press. Price 
5s. net. ; e EEE i 


In his preface the author explains that’ this volume. is 
designed to serve for elementary courses in electrical engineer- 
ing im. technical institutions, and that one of its main pur- 
poses being to teach first principles, an endeavour has been 
made to avoid overloading it with descriptive details which 
are more appropriate to oral than to written exposition. . 

Unfortunately. the author's endeavour has been so unsuc- 
cessful as to render his text-book exceedingly commonplace. 
The most flagrant example of the indiscriminate use of cata- 
logue illustrations occurs in Chapter IV, in which, out of 33 
figures illustrating ‘‘current measurement,“ 20 are pictures of 
the outsides of ammeters, voltmeters, ete., which give abso- 
lutely no information whatever as to the principles upon 
which the instruments depend. In fact, the only instruments 
of which adequate diagrammatic representation is given are of 
the moving coil type. Pictures of.the cases and dials of electro- 


Static voltmeters and Kelvin’s current balance are given, but 


no diagrams to illustrate the principles upon which they 
depend, while the hot-wire type of instrument is not illus- 
trated at all. Surely, the proper paor for engineering students 
to familiarise themselves with the appearance of. ammeters 
and voltmeters is in the laboratory and workshop; the function 
of the text-book is to explain the principles of- such instru- 
ments. 

Nor is this fault confined to one chapter. Throughout the 
book pictures of apparatus abound, but effective diagrame are 
gadly lacking. Dynamos are illustrated by some pictures and 
diagrams of windings which are utterly unsuitable for the 
instruction of elementary studenta of electrical engineering. 
The chapter on the measurement of resistance is much better, 
but even here there is no need for so many pictures from 
catalogues. , 

The chapter on the potentiometer is a very good one, and 
the author does well to insist on the superiority of potentio- 
meter methods in many of the important types of electrical 
measurement. It is, however. doubtful whether the precision 
type of instrument, to which eo much attention is given, 
would be a suitable plaything for a student who needs 80 
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nany pictures of ammeters: and voltmeters before he is sure 
of them 

Batteries are dealt with in a very satisfactory, manner, 
special attention being given to storage batteries of both lead 
and Edison types. e treatment is, perhaps, a little more 
than “introductory,” and the same may, perhaps, be said of 
forue portions of the chapter on electric lighting. But this 
is better than the earlier part of the book, which could be 
more justly described as an Elementary Text-book of Elec- 
tricity with Pictures of some Electrical Instruments than 
an introduction to electrical engineering. . 

Over 100 exercises are given, some completely worked out 
end some chosen from the C. and G examinations, and the 
book is well printed and well bound. But it is not a first- 
rate book on electrical engineering, and we hope that Dr. 
Baillie will find time to re-cast some of the earlier chapters in 
Volume I before he publishes Volume II.—P.H,S.K. | 


Continuous-current Electrical Engineering. By W. T. Mac- 
ALL, M. Sc., A. M. I. E. E. London: University Tutorial 
Press. Price 108. 6d. net. 


The reputation of the University Tutorial Press for high- 
grade scientific and technical manuals is considerably en- 
hanced by the issue of Mr. Maccall’s book on “ Electrical 
Engineering.“ ‘The ground covered is that of a three years’ 
day course in continugus-current electrical engineering, and 
the standard reached is approximately that required for final 
degree examinations in engineering. It, therefore, more than 
covers the continuous-current section of the Grade II C. & G. 
examination. and is likely. to prove exceedingly useful as a 
general handbook for shift engineers, as well as a text-book 
for advanced electrical engineering examinations. 

The book is well arranged and well illustrated, most of the 
diagrams having been -specially prepared for this book. The 
treatment is essentially practical, and many of the recom- 
mendations of the Engineering Standards Committee and of 
the Board of Trade rules have been included, as well as a 
number of useful tables. In addition to a complete treatment 
of continuous-current generators and motors, there are chap- 
ters on units and standards, conductors and insulators, 
measuring instruments, secondary cells, lighting, distribution 
and traction. 

The chapter on conductors and insulators is a remarkably 
good one, the author having: collected and set out in quite 
a short space all the essential facta concerning conducting and 
insulating materials. Such a complete treatment of ‘insulators 
in a C.C. text-book is a very rare phenomenon. The section 
on measuring instruments is also. very complete; and here, 
again, it is interesting to note a very full treatment of the 
Aron meter, a subject which is very often conspicuous by its 
absence from such text-books. 

The dynamo is dealt with in five chapters, first a chapter 
on the theory of E M.. generation and armature windings, 
then a chanter on armature reaction and commutation, fol- 
Icwed by chapters on characteristics: construction and effi- 
ciencies. The treatment in general is sound, but there are 
cases where pointe are laboured beyond measure. and other 
cases where the treatment is unduly brief. For instance, it 
is ridiculous to devote half a chapter to the discussion of 
armature reaction and then to dispose. of its effect on charac- 
teristic curves in ten lines. 

Three sections are devoted to electric lighting: a chapter on 
nhotometry, one on incandescent lamps, and one on are 
lamns—all thoroughly up-to-date and clearly written. The 
section on photometry is an unusually complete exposition of 
the theory of illumination, and contrasts favourably with the 
scanty treatment usually given to this subject. There are 
also good chapters on cells. distribution and traction. 

Throughout the book mathematical work has been kept as 
simple as possible, consistently with a sufficient and concise 
exposition of the subject. A large number of worked examples 
and questions are given on the subject of each chapter. These 
add considerably to the value of the book, both from the point 
of view of the teacher and the student. On the whole, we 
are very favourably impressed by Mr. Maccall’s book, and 
consider that it could be used with equal advantage as a 
text-book for technical college classes in_ electrical engineering 
or as ee practical handbook for C.C. station engineers. 
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Condensinx Plant. -THe MIRRLEES Watson Co. have 


recently received the following, among other orders, for condensing 

plant :— eo 

Greenwood & Batley, Ltd., for Tinsley Park Colliery.—Second set. l 

Booitish Central Electric Power. Co., Lid., Bonnybridge Power Station.— 
Second set. i : 

Rossington Main Colliery. —8-cond set. ` 5 

Tharsis Pa pau: and Copper Ca., Ltd.—Two sets. 

fit. Helens Corporation.—Third set. . 5 . 

flociété Anonyme Westinghouse. Paris, for Dieppe. 

Fraser & Chalmers, for North Lonsdale Iron Co, ‘ 


They are also sunblying Edwards air pumps for the Compagnie 
Francaise Thomson-Houston, and dry air pumps for the Houghton 
Main Colliery Co. 
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Catalogues and Lists.—Britisa THOMSON- HOUSTON 
Co., Lro., Rugby. Two new price lists: No. 4,140 (8 pages) con- 
tains descriptive information, pricés and weights and dimensions, 
arranged in the usual B.T.H. manner, of lever starting switches ; 
No, 4,401B (four pages) is devoted to overload relays for A. O. and 
C. C. circuits. ped ; N 

THE CABLE ACCESSORIES Co., LTD., Britannia Works, Tividale, 
Tipton, Staffe.—12-page illustrated oatalogue of Revo electric 
flres whose distinctive features and outstanding advantages are 
described. The unit is shown in detail, and the pictures show a 
number of designs of there fires for office or home use. Prices are 
given. . roe 

Messrs, ALFRED HERBERT, LTD., Coventry.—The September 
number of the firm’s ‘‘ Monthly Review of Machine Shop Practice” 
contains, in addition to ‘many other matters, a long article on the 
machining of 9˙2 in. high explosive shells. The monthly stock 
list by machines is not now included, but a separate weekly one is 

Messrs. FERRANTI, LTD., Central House, Kingsway, London, 
W.0.—Illustrated folder No. H 75/ giving prices and brief par- 
ticulars of various types of the firm's eleotrio bar fires and electric 
cone fires. 2 N ' 

THE CRESSALL MANUFACTURING Co., 40 and 41, Staniforth 
Street, Birmingham.—BSaveral illustrated descriptive lists relating 
to controller resistance nets, cord resistance material, electric 
heating nets, &c. l . 

CENTURY ELECTRIC Co., St. Louis, Mo. U.S. A.— Illustrated cir- 
cular showing a number of applications of Century electric 
motors. ' i i 


Private Arrangements,—VENNER’S ELECTRICAL CooK- 
ING AND HEATING APPLIANCES, LTD., 66 and 68, Wandsworth 
Road, London, 8.W.—The following are creditors in this company, 
which, as already reported, has gone into volpntary liquidation :-— 


Barker Bros. .. s - .. £05 Norris & Lister . . £16 
Duncan Wood, Ltd. we .. 21 Merryweather&Co. .. . 15 
B. B. Pate nta Co. és . . 72 Middleton, 8. 5 s oo N 
Clerkenwell Plating Co. .. .. B Smith, W. H., Son .. 20 
Cope & co. 55 sis .. 82 Turner & Manville .. es . 21 
Child & Oo. ee ae oe oe 19 Venner, G. oe oe * ee 199 
Henley's Telegraph CO. .. 16 Venner,R. F... vre “9 . 98 
Hateley & Bassett is . . 19 Venner Sigas.. a a . 44 
Cooper. V. .. 52 ee . B Watliogton & Co, .. 83 . lb 
Lewis, M. .. «.- ee „ 60 > = o u 


Another Lamp Test.—One of these days we shall 
reach the limit, and it will not be possible to find any more records 
for metal-filament lamps to break. Apparently we are still some 
distance from that unhappy time, and quite oblivious of the 
fact that most of the nations are at war, the lamps will persist in 
performing hitherto unheard-of exploits. We have not yet noted 
any reference to them either in the reports of Sir John French or 
in German wireless, but have no doubt whatever that thousands 
of them are rendering signal service at the Front on both sides, 
and after the war Victoria Cross and Iron Cross lamps will be 
greatly indemand. At the moment the Censor is busy, so we are 
deprived of the tales of heroism that should urge other lampe on 
to greater effort, and we have to be content with such information 
as is allowed to leak through from other directions. One of these 

ieces of information concerns an Osram lamp which gave an 
exhibition of strength at the Mond Niokel Institute, Clydach-on- 
Tawe. We have before us a picture of the said lamp shown in the 
waiting room of that Institute. where, as the flexible gave 
out, the lamp and shade fell a distance of 4 ft. on to the wooden 
table. The shade was smashed to pieces, but the lamp was not. 
Indeed, it even refused to lie on the table, for it stack upright, 
neither the bulb nor the filament being broken, and shortly after- 
wards it was switched on to a new connection and shone with its 


‘accustomed brilliance, proud of having added new laurels to the 


Oaram fame, Of course, the point could not be seen, being in the 
table, but the reader can see the point of this note, namely, that 
Osram lamps are as strong as ever. Incidentally, it may be added 
that the lamp was not brought over by a Zeppelin, but is of 
British make entire. | . . 

Trade Announcements.—The address of the Acces- 
RORIES MANUFACTURING Co. was altered on October 4th, to 
Danedin House, Basinghall Avenue, E.C. Telephone No. “City, 
The SWEDISH GENERAL ELROT RIO, LTD., have now moved into 
more commodious offices at Canada House, Kingsway, London, 
W.C., where all inquiries should be sent. | . 

Messrs. G. A. Steinthal & Boydell, Ltd., of Bradford, notify 
that with the sanction of the B. of T. they have changed the name 
of the company to Jessop & BoyDELL, LTD. The whole of the 
issued capital, excepting 12 4 1 shares, is held by Mesers, Jessop, under 
whose management the business is carried on. The remaining 12 
shares are held entirely by natural-born British subjects of British 


descent. 


Dissolutions and Liquidations,—BaittsH WIRE- 
DRAWN Lamp Co., Ltp.—This company is winding ap voluntarily, 
with Mr. F. J. Markie, 83, Alberta Road, Bush Hill ark, Enfield, 
A meeting of creditors is called for October 9th, at 
the office of Mr. O. B. Thomas, 59, Chancery Lane, W.C. Creditors 
should send particulars of their debts or claims to Mr. F. J. 
Markie, by October 18th. | | | 

ASHTON & HOLT, electrical and general’ engineers, 15, Oroes 
Street, Ryde, Isle of Wight.—This partnership has been diseolved. 
Mr, F. B. Holt will attend to debts, &. 
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Book Notices.—“ Science Abstracts.” Sections A and 
B. Vol. XXIII, Part 9. September 25th, 1915. London: E. and 
F. N. Spon, Ltd. Price 1s. 6d. each. 

“ Transactions of the Institute of Marine Eogineers,” September, 
1915, containing a paper on Solid Fuel from the Technical and 
Commercial Standpoint,” by Mr. A. E. Battle, and an American 
paper on The Olinkering of Coal,“ by Prof. L S. Marke. 

“The Royal Engineers’ Juurnal.” Vo). XXII, No. 4. October, 
1915. Chatham: R. E. Iastitute. Price 1s. 6d. 

“The Faraday House Juurnal™ for the Michaelmas Term con- 
tains an obituary notice of the late Mr. Robert Hammond, Vioe- 
Chairman of the Governors of the College, lists of students who 
are serving with the Colours, and articles on the standardisation 


rules of the American I E E., The Oosling of Hot Bodies,” by Dr. 


Alex. Russell. and The Electrical Transmi sion of Energy,” also 
by Dr. Russell, as well as examination results. &>. , 

A very comprehensive catalogue of technical and scientific 
books has recently been issued by the Hill Publishing Co., cover- 
ing a wide variety of subjecte, and giving particulars of the con- 
tents of the book in each case. Many of the books listed have 
been published within the past year or two. Some 85 pp. out of 
117 are devoted to purely electrical subjects, but many of the books 
in other sections deal with matters closely allied to electrical 
engineering or even inseparable from it. In addition to the 
classified portion of tle book, which ranges from Agriculture 
to Zinc,“ there is an index to authors’ names. Copies will be sent 
to readers free on application to the publishers. 

Frans ict ions of the North-East Coast Institution of Engineers 
and Shipbuilders.” Vol. XXXI. Part 6. Ssptewber, 1915. 

“ Proceedings of the South Wales Iustitute of Eogineers.” Vol. 
XXXI. September 21st, 1915. Cardiff: The Institute. Price 


28. 6d. | 
Applied Mechanics.“ By E, S. Andrews. Cambridge Uni- 
versity Press. Price 4s, 6d. net. — 


Electric Heating Apparatus.— Having purchased the 
stock of the late Phenix Electric Heating Oo., the DowsINe 
RaDIANT HxAT Co., LTD., are in a position to repair or supply 
electric heating and cooking apparatus of Pha:nix manufacture. 


' LIGHTING AND POWER NOTES. 


Aberdeen.—Sration Costs, &0.—We recently referred 
to the financial resulta achieved by the electricity department 
during the year ended Jaly 3let last. Ia this period the 
output sold reached 10,463,269 unite, as compared with 9,663,054 
unite in the previous year, the power units sold during 
the period having increased from 4,692,626 to 5,801,989 ; the 
total H.. of motors supplied is over 10,000. In his report 
on the year, Mr. Bell, the chief engineer, states that, despite 
the increased output sold, 1,744 tone less of fuel were consumed 
than in 1913-14, this being due to the use of more efficient 
generating plant and the better load factor obtained through there 
being less lighting load. This refers to the 3,000-Kw. turbo- 
alternator installed in, December, 1913, which generated 11,631,100 
out of the 12475920 units output of the year. The fuel con- 
sumption per unit sold fell from 4°10 Ib. to 3°42 Ib., and the fuel 
cost from ‘85d. to ‘27d. ; the total costa were also reduced from 
66d. to 61d. per unit. The generating plant capacity was 8,380 
Kw., and the maximum load, including tramways, was 4 560 Kw., 
as against 4,733 kw. in the previous year, the load factor improving 
to 26°19 per cent. from 23 31 cent. The engineer remarks 
upon the certainty that new plant will require to be installed by 
the autamn of 1916-17, and on his intention to report on this 
matter at an early date, 

MoxrRLT Report.—The electrical engineer reports that during 
August 1,028 120 units of electricity were generated, an increase of 
150,930 units as compared with the corresponding month last 
year. i 


Argentina.— La Electricidad y la Maquinaria gives 
the following particulars regarding electrical undertakings in the 
Argentine Republic, A Concordia the establishment of an electric 
installation hes been facilitated by the enthusiastic publio response 
to a coall for capital, as much as 20,000 pesos having been sub- 
scribed in a short time. At Quema-Quemn, in the department of 
Parana, a bezinning has been made with the construction of the 
projected electrio light station, and at Arequito, in the same de- 
partment, the inauguration of the new electricity installation will 
shortly be performed. At San Pedro much dissatisfaction prevails 
anent the price exacted by the local electric company, so muoh so 
that the municipality has applied for a conceesion with a view to 
the erection of an oppos tion installation. At Madariaga also, 
public dissatisfaction exiats on account of the deficiencies of the 
electric lighting service, At Pigüé (Mendoza department) the 
equipment of the projected electrio station has been delivered, the 
motors having been supplied by the local agents of the Gasmotoren · 
fabrik Deutz. At Lincoln, in the same department, the electrio 
station which had proved a failure as a municipal undertaking, 
has been taken over by the Gasmotorenfabrik Doutz, under a con- 
cession for 20 years. At La Rioja the electricity installation will 
shortly be inaugurated, and at La Plata all the aro lamps in use 
have been displaced by Phillips half-watt lamps, to the number of 
6,200, to the great satisfaction of the general public. 


Acerington.—SgOWROOM.— The deputy engineer is to 
present a report next spring upon the advisability of continuing 
the electrical showroom, which, pending the report, will be kept 
open. 

Australia,—Evecrric Licatixe Scueme.—The Wol- 
longong (N. S. W.) Council has adopted the report of the Com- 
mittee that the cost of preparing specifications for electric 
lighting be obtained from the consulting engineer, and that tenders 
be invited for the installation, on terms of payment in 10 yearly 
instalments. 

The Heidelberg (Victoria) Council has approved of the plane, 
specifications and estimates for the propoeed permanent works and 
undertaking in connection with the electric light extension, at a 
cost of £4,000. 

The Perth (W. A.) City Council electricity department is making 
arrangements with the electrical contractors for the supply, and, 
where advisable, the fixing of new A. 0. motors and eqaipment for 
elevators, to replace the present D.O. appliances. 

ELecrRio PuMPING.—The engineer-in-chief of the Sydney 
(N.S.W.) Water and Sewerage Board has recommended that new 
electric pumps and motors be installed at Marrickville pumping 
station, at a cost of £3,850, to deal with flood waters, as the 
engines formerly in use are not now available ; also, that electrio 
power be obtained from the City Council, at 14d. per unit.— 
Tenders. 

The Western Australian Legislative Assembly has passed the 
second reading of the Bill empowering the Government to over- 
ride the Fremantle municipality's powers and supply electricity in 
ite territory. Fremantle has spent £150,000 on electric tram- 
way and lighting plant, and claims that it would be involved in a 
loss of £25,000 if the State competition was authorised. 

It is stated that the Government offered to supply current at a 
cheaper rate than Fremantle could produce it at. 

The Queenscliff (Vio) B.C. has decided to borrow £4 500 for an 
electric light and power plant. 

The first annual report of the Nandwading (Vic.) Shire Council 
electricity undertaking shows total receip’s amounting to £1,405, 
and expenditure of £1,349, leaving a credit balance of £56. 
The total installation costs amounted to £9,083; 482 private 
consumers have been connected, although it was estimated that 
there would only be 150 consumers at the end of the first year.— 
Melbourne Ages. 

The installation of the Ooonamble (N. S. W.) municipal E. L. 
scheme has been commenced ; the plant will consist of a 100-H.P. 
suction gas engine and generator, with three-wire distribution. A 
Tador battery will give a 24-hours’ stand-by. The total length of 
cable to be laid is about 31 miles; street lighting will be provided 
by 60 lighte, ranging from 100 to 200 C. P. in the ou'akirts and to 
1,000 O. P. in the main thoroughfares. The total cost is estimated 
at £6,000. 


Barking.—Loan Sanction —The U.D.O. has received 
sanction to loans amounting to £18,654 for extension of the 
electricity works, As the L. G. B. cannot sanction a loan for build- 
ings until revised estimates based on tenders are submitted, the 
surveyor has been instructed to prepare plans and specificatione, 
and invite tenders, 


Barnet.— IxTIRMART LIGHTING.—At the meeting of 
the Guardians last week as to the electric lighting for the infirmary, 
it was stated that a saving of £800 might be effected by putting 
off the execution of works that had been contemplated, and this 
was agreed to. 

Bedford.—AnnvuaL Report.—The accounts of the 
Corporation electricity undertaking, for the year ended March 3lat 
last, show that the total expenditore (including war allowance and 
bonus, £163) was £14,851 ; the total income was £28,076, and the 
groes profit carried to net revenue account was £13,225, After the 
payment of £6,915 for loan charges, there was a net profit of 
£3,610, of which £1,610 has been transferred to the reserve fand, 
and £2,000 to the general district fund for the relief of rater. 
During the year 3,831,340 units were generated. Of there, 
276 794 units were sold for publio lighting. 247,416 units for 
pumping, 670,016 units for private lighting, and 1.871.456 units 
for power, making the totel number of unite sold 3,065,682 ; the 
maximum load was 800 Kw. : 


Belfast.—Home Orrice Inqurry.—The Tramways and 
Electricity Committee has applied to the Home Office to hold an 
inquiry into the oiroumstances connected with the recent fire at 
the power station and the accident to one of the turbo-alternators. 


Birkenhead.— PRICR Increase.—The Electricity Com- 
mittee has recommended the T. C. to increase the price of current 
to ordinary consumers for lighting and power by 94 per cent. ; 
and to Prepayment meter consumers outside the boroughthy $d. 

unit. P : 

Broadstairs.—Prick IN CRRAER.— be TJ. B. C. has Been 
informed by the Isle of Thanet Go. that, frourO-tober 


) Tramersys } 
Ist, the price of electricity will be increased by 10- per cent , owing 


to the serious increase in the cost of meterials. The directors are 
to consider whether the increase shall apply to current consumed 
by the Council as well as to private consumers. 


Callan (Co. Kilkenny).— Proposep WORKHOUSE 
LIGHTING.—A propoeal to install electric lighting in the work- 


honse hae been postponed. pending a conference as to the proposed 
amalgamation of the Union administrative area with neighbouring 


areas, 2 ; 
(Cin ed on 5797 467.) 
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LONDON AND SOUTH-WE 


(Continued from page 482.) 


THE switchgear is installed in a separate 
bay, which runs the whole length of 
the turbine house, and includes accom- 
modation for the engineering staff, 


offices, stores, &c., at the permanent 
end of the building. This bay is 21 ft. 
6 in. wide, and the switchgear is 
arranged on three floors. The high- 


pressure gear is of the remote control 


type, and is divided into three groups ; 
a view is given herewith of the control 


board, which is situated on a gallery 
‘overlooking the turbine room. The 


group bus-bars are connected to the main 
or interconnecting bus-bars through oil- 
switches, fitted with an automatic maxi- 
mum release, with a time element. The 
cable boxes and transformers are on the 
turbine-house floor level, the oil switches 
and operating mechanism on the first 
floor (on which is also the control room), 
and the bus-bars on the second or top 
floor. The auxiliary switchboard for the 


220-volt D.C. supply is situated in the 


switch-room adjacent to the main control 
board, and the feeder panels are illus- 
trated on p. 464, the generator panels 
being at the right-hand end. The high- 
pressure oil-switches are enclosed in fire- 
proof compartments, as shown in the 
view below, and with the rest of the 
switchgear were made by the British 
Thomson-Houston Co., Ltd., of Rugby. 
In these switches the main current- 
carrying contacts are outside the oil- 
tank, only the final break being taken 
in the latter. The isolating switches 
can be seen in the background of the 
view, in compartments guarded by metal 
gratings. The oil-switches shown include 
generator, feeder and interconnecting 
switches. Lightning arresters and earth- 
ing resistances are provided on the lower 
floor. 


HIGH-PRESSURE OIL SWITCHES. 


TERN RAILWAY ELECTRIF ICATION. = 


Current at 11,000 
volts is distributed from 
the power house to the 
sub-stations by means 
of three-phase paper- 
insulated, lead-cased and: 
heavily wire - armoured 
cables, manufactured and 
laid by Messrs. Siemens. 
Bros. & Co., Ltd. The 
cables are generally run 
above ground, being 
hung on cast-iron 
brackets bolted to cre- 
osoted wood posts 5 ft. 
6 in. apart. Where the 
cables cross the running 
lines at level crossings 
and other special points, 
they are laid under- 
ground in Howard as- 
phalt troughing. 

The fact that the 
feeders are supported on 
posts by the side of the 
track called for special 
provision to be made to, 
prevent any trouble due 
to expansion and con-, 
traction ; change of tem- 
perature might cause in 
this way considerablo 
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strain on the joints. The type of joint adopted to meet 
this was a modification of Messrs. Siemens’s standard prac- 
tice for mining cables, which combines efficient bonding of 
the wires with mechanical strength and protects the joint 
from strain. 


— 


W 


NERI 


STS et 


DIRECT-CURRENT FEEDER SWITCHGEAR, 


The; three cores are connected by extra long copper 
sleeves, and the joint proper is enclosed in a lead sleeve 
wiped on to the lead of the cable in the usual manner. 
This sleeve is protected by a pressed steel cover, made in 
halves and bolted together. The armour wires are held at 


TRANSFORMER AND FEEDER PANELS, 


each end of the cover by a pair of heavy cast-iron clamps, 
which are bolted together by two long bolts, the latter 
being tightened up until all strain is taken off the joint. 
An additional bonding of the sheathing is effected by tinned 
brass plates, placed between the cast-iron clamps, and con- 
nected by a tinned copper strap. 


The cables are designed for a working pressure of 
11,000 volts, and were tested at the works with a pressure 
of 25,000 volts for half an hour, and on site after laying 
and jointing with 20,000 volts for half an hour. Finally, 
each cable is required to be switched on and off 10 times 
under any working con- 
dition. Altogether up- 
wards of 80 miles of 
three - phase cables of 
various section have been 
supplied by Siemens 
Bros. & Co., Ltd., the 
sizes being 0'2, 0°15, 
0'1 and 0°06 sq. in, 

The sub-stations, pas- 
senger stations, goods 
yards, and sidings 
between Waterloo and 
Clapham Junction, and 
on the “Kingston 
Roundabout ” line, will 
take their lighting supply 
through a separate cable, 
which will also serve 
for supplying power in 
connection with the 
track circuit signalling 
arrangements. Single- 
phase alternating 
current at a pressure of 
3,300 volts is supplied 
through this cable to 
transformers placed in 
small brick chambers 
built at intervals along 
the route, the pressure being transformed down to 220 volts. 
The 3,300-volt supply is obtained from frequency-changer 
sets situated at the power house and at Waterloo, Clapham 
Junction, Raynes Park and Twickenham. To ensure an 
absolutely reliable supply, three motor-generator sets are 


~ 


MorTror-GENERATORS FOR SIGNALLING AND LIGHTING, 


also provided. Those at the power house are driven by 
220-volt D.c. motors, supplied from the auxiliary plant 
and storage battery, and are illustrated herewith. The 
third set is at Waterloo sub-station, and is supplied from 
a 600-volt battery. 

(To be continued.) 
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THE WORKS OF Again, due to the low resistance of the bath and low 
voltage employed, no electrolysis of water occurs, and no 
ELECTRO-GALVANIZERS, LTD. hydrogen is generated on the cathode, on which the metallic 


deposit is made, and obviously that perfect uniformity of 
For many years the only commercially successful method surface, which is the aim of all depositing processes, whether 
of applying a rustless protective coating of zinc to iron and protective or decorative, can be more certainly ensured. By 
steel work was the old dipping process, i.e., hot galvanising. this process it is possible to pass 500 amperes per square 
This process has many limitations as compared with modern yard of surface, while by ordinary processes 100 amperes is 
electrolytic methods of producing the 
zinc coating, not the least being due to 
its high temperature, but this difficulty 
is avoided by the “cold” electrolytic 
processes, Moreover, electrolytic zinc, 
properly applied, is denser, tougher, more 
uniform and more resistant against cor- 
rosion. 

One of the most advanced methods 
of electro-deposition is that worked by 
Electro-Galvanizers, Ltd., of Stratford, 
E., whose works and methods are briefly 
described in this article. 

The preliminary processes—usual in 
work of this description—are designed to 
thoroughly clean the surfaces on which 
deposition is to take place, and consist of 
pickling in hydrochloric or sulphuric 
acid, and subsequently sand-blasting the 
surfaces with silver sand, for which pur- 
pose a compressed-air plant and sand 
apparatus is provided. 

The smaller articles are then passed 
to rotary vats or rumblers, and the 
larger ones to ordinary stationary vats 
for the depositing process. The process 
used by Electro-Galvanizers, Ltd., repre- 
sents a marked advance on ordinary 
electrolytic deposition processes, both in time and cost; a maximum, so that the process attains practically the 
owing to the special salts used in the bath, the latter is theoretically possible 1:2119 grm. of zinc per ampere-hour 
rendered regenerative, the anode being dissolved pro rata deposit. 
with the amount of metal deposited from the salts in the A particularly interesting feature of the works is the shop 


DEPOSITING SHOP, ELECTRO-GALVANIZERS, LTD, 


RoTARY DEPOSITING VATS AT THE WORKS OF ELECTRO-GALVANIZERS, LTD, 


bath, a feature which cheapens the cost, as it is less costly given up to wire and strip galvanising, the strip being used 
to renew the anode than the salts. When there is no chiefiy for sheet-metal stampings, for which it is completely 
current passing the bath is inactive, and there is no successful owing to the ductility and tenacity of the 
dissolution of the anode. deposit. 


«a 


466 


‘THE ELECTRICAL REVIEW. [Vol 77. No. 1.976, OCTOBER 8, 1915, 


This is a continuous process, the strip or wire being 
‘unwound from iron drums, and drawn, at a speed of 
2 or 8 ft. per min., through a potash bath, to dissolve any 
oil or grease ; then through a water bath to wash off the 
potash, and through an acid bath for pickling, from which 
it passes to a cleaning roller and to a final water bath for 
cleaning off the acid. The strip or wire then passes into the 


LOW-VOLTAGE DYNAMOS, AT THE WORKS OF ELECTRO-GALVANIZERS, LTD. 


zincing bath, being drawn between two horizontal anodes ; 
owing to the high rate of deposition, only some three 
minutes is taken in passing through this bath, and the strip 
or wire is then passed through a water bath, and finally 
. on to “ finished drums. 

ial bath is used for large work, and we understand 
that 5 te a are prepared to put down special baths if 
necessary to meet ex- 
ceptional requirements, 
and can undertake work 
up to 20 ft. long. 

Five low-voltage 
generators are employed 
in the works, driven by 
motors supplied from the 
West Ham Corporation’s 
mains; the machines 
total 67°5 KW., the work- 
ing voltage being usually 
6 volts. 

Owing to the very fine 
surface of deposited 
metal which can be ob- 
tained and the fact that 
the latter is molecularly 
combined with the base 
on which it is deposited, 
this process of galvanis- 
ing has already attracted 
considerable attention for 
high-grade work— 
which, in fact, cannot 
be satisfactorily done by 
other means. 

In particular, mention 
may be made of the 
value of this process for 
screws, bolts, nuts, pipe 
unions, &c., where it is 
important that the gauge 
of the threads shall be unaltered by the deposit, as happens 
in ordinary galvanising, when, frequently, subsequent use of 
stocks and dies removes the zinc coating. 

Owing to its being a cold process, the temper of steel 
springs is unaffected, and, owing to the fine deposit obtain- 


able, electrical resistance grids can) be galvanised without 
altering their electrical properties. 

Although the bulk of the work undertaken at the 
moment is the deposition of zinc, the firm’s patents cover a 
variety of processes for deposition on all metals, porcelain, 
wood, &c., in zinc, lead, tin, copper, nickel, silver, alu- 
minium, and various alloys ; ; indeed, we underatand that 
they intend to develop 
at an early date their 
patent processes for the 
nickel plating of zine, 
an industry which has in 
the past been practically 
in German hands. 

Another direction in 
which one may anticipate 
extensive developments 
when industrial cond- 
tions again become 
normal, is in the electro- 
plating of chinaand glass. 

Until recently the pro- 
vision of a metallic sur- 
face on such substances 
by electrolytic methods 
has only been possible by 
establishing conduction 
through the coating of 
the surface of the glass 
or china with graphite 
or plumbago in a solu- 
tion of varnish, rubber, 
&c., in which case, of 
course, the metal is not 
in direc’ contact. 

By the firm’s processes it is possible to deposit metal direct, 
on the glass, &c., the deposit being an integral part of the 
base and inseparable from it, which has obvious advantages. 
The process has also been applied successfully to the deposi- 
tion of silver-nickel alloy, which combines the whiteness of 
silver with the durability and non-tarnishable qualities of 
nickel. Many beautiful examples of this work were 


WIRE AND STRIP GALVANISING SHOP, 


exhibited by the company at the recent Board of Trade 
Exhibition, and we had the opportunity of viewing them at 
their offices and showrooms, at 16, Green Street, Trafalgar ` 
Square, W.C. Our various views give some indication of 
the operations of the firm at Stratford. 
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LIGHTING and POWER NOTES. 


(Continued from page 462.) 


Castletown Berehaven.— The District Council has 
accepted the tender of Mr. P. H. Nugent, Bantry, for the lighting 
of Castletown Berehaven by electricity, at £70 per annum, the 
works to be maintained for 15 years. The initial coat will be 
about £1,500, and the number of lights will be 14 of 100 c. . and 
four of 33 C. . each. i 


Continental.—SwitzerLanp.—Statistics published in 
the Bulletin. Technique de la Suisse Romande relating to the 
hydraulic power utilised in that country show that at the end of 
1913 there were seven installations of more than 10,000 H. p., 
having a total mean output of 127,500 H.P.; nine of 5,000 to 
10,000 H.P., aggregating 86,840 H.P.; 41 of 1,000 to 5, 000 HP, 
aggregating 189,020 E. P.; and 214 of 100 to 1.000 E. ., aggregat- 
ing 90,507 H.P.; aswell as no fewer than 6,528 installations of 
a 3 100 HP. The total average power utilised is given as 

133 H.P. 


Coniston (Lanes.).—E. L. Schzuk. — The building 
of a generating station by the Coniston Electrio Supp'y Oo 
has commenced, and poles for the overhead lines are being erected. 


Darwen.—Loan APPLICATION. —The Corporation has 
decided to apply to the L.G.B. for sanction to the borrowing of 
£3,000 for mains extensions and services, 


Derby.—Loan APppLicaTion.—The Electric Lighting 
Committee of the T. O. has recommended application for sanction 
to a loan of £8,000 for mains and motors required exolvaively for 
Government purposes; the provision of a cable at a cost of £300 
for the supply of current to Mes wa. Bast wood, Swingler & Co., and 
the construction of an overhead line to supply current to the 

London Road branch library. | 

Ellon.—E.L. ScREME.— The formal inauguration of the 
electric supply took place on Saturday. Provost Ruxton presided, 
and said they were under a deep debt of gratitude to Mr. Duncan, 
of Tillyoorthie, for installing the electrio light. 

Erith.—Loan Sancrion.—The U. D. C. has received 
L. G. B. sanction to a loan of £15,690 for plant at the electricity 
works (repayable in 16 years), and of £2,400 for buildings (repay- 
able in 30 years). 

Faversham.—PRrice IXCREABSE.— The T. C. has increased 
the price of eleatricity as from November 1st by $d. per unit. 


Glasgow.—Last week the members of the Corporation 


inspected the works in progress at Dalmarnock in connection with 
the new power station. The inspection was mainly confined to 
the arrangements for the intake of water from the Clyde to the 
screening house. Six screens have been constructed, each capable 
of passing 50,000 gallons of water per minute. The foundations 
of the turbine room and boiler house were also inspected. Owing 
to the war, difficulty in obtaining workmen had to some extent 
arrested the progress of the work, but sufficient advance had been 
made to indicate the vast proportions of the undertaking and of 
the intricate nature of the opsrations involved. It is proposed to 
complete the undertaking in two sections; the portion now under 
eonstruction. was- contracted for prior to the war, the cost includ- 
£60,000 for excavations and £25,000 for coal-handling plant. It 
in not intended to place the contract. for the building or iseue 
specifications for the first instalment of the machinery until 
after the war. 


The electricity department, with the co-operation of the local 
has opened showrooms opposite the Royal 


contractors, 
Glaegow Institate of Fine Arts in Sauchieball Street, for the dis- 
play of electric cooking, heating and domestic appliances ; daily 
demonstrations of cooking by electricity will be given. 


Halifax.—Loan APppLicaTion.—The L.G.B. is to be 
asked to sanction the borrowing uf £2,000 for expenditure on new 
électricity mains to factories engaged on Government contracts. 

The Halifax T. M. C. A. (Military) is to be supplied by the Oor- 
poration with electricity for the hut at Ward's Ead for a further 
period of six months at half price. 


Heckmondwike.—BuLk Svuprrty.—Owing to the 
increased cost of cval, &o., there is likely to be a big deficit as a 
result of the year’s working of the Corp oration electricity depart- 
ment, and, with a view to reducing this as far as possible, an 
asrangement has been made by the authorities with the Yorkshire 
Miectrie Power Oo. for the purchase, during a given od, of two- 
third of the current used by the Council. It is believed that a 
- gubstential saving to the electricity department will result. 


Houghton-le-Spring.—OveRHEAD LNR.— The U. D. C. 
has consented, subject to adequate guarding, to an overhead eleo- 
trical tranemiasion line being erected at Rainton Bridge by the 

Lambton and:-Hetton Collieries, Ltd. 


Ingieten.— VILLAGE Lid RrINd.—In connection with 
the new model village whioh is springing up around the new 
colliery at Ingleton, a request has been made to the local Council 
that the houses—of which there are at present 60, to be increased 
to over 100 soon after Ohristmase—should be lighted, and the 
Council has appointed a deputation to wait upon the local Electrio 


Lighting Oo. in regard to the matter. 


Ipswich.— Year's WORKNGd.— The annual report of 
Mr. Frank Ayton, chief engineer, on the working of the Council's 
electricity undertaking shows that this has suffered considerably 
from the prevailing conditions, due to lose of staff, delay to com- 
pletion of the extension in.the Eastern district, falling off in lighting 
and power business, and failure to realise the benefit of more 
efficient working, due to the inoreased cost of fuel, o. The year's 
revenue, £27,886, was rather higher than in the previous year, and 
the gross profit, £10,601, compared with £10,809 in 1914. The 
capital charges were on an increased scale, but after meeting the 
usual charges, a net balance of £342 remained. Actually, how- 
ever, the department paid £1,199 extra out of revenue on capital 
items, the net result being a call on the reserve fund of £857. 
The total units sold were 2,966,968, as against 2,829,086 in 1914, 
power unite—the largest item—totalling 1,514,351, as against 
1,882,203. The maximum lighting and power load was 1,400 KW., 


‘and traction load 445 Kw.; 616 motors of 3,264 E P. were con- 


nected to the mains. The station plant capacity was 3,511 KW., 
and 5˙39 Ib. (as against 5°47 in 1914) of fuel were used per unit 
sold. A further 50 street gas lampe were changed.over during the 
year to eleetrio light, making a total of 236 street lamps lighted 
electrically. 


Keighley.— Year's Workina.—The borough electrical 
engineer's report on the last year's working of the electricity 
department, showed a net profit of £1,024. The cost of fuel had 
been £5,180, an increare of £1,020 as compared with 1913-14, the 
extra expenditure being aooounted for by the Yorkshire miners’ 
strike and the increased cost of cartage. The revenue from the 
undertaking during the year amounted to £18.393, as against 
£15,741 during the previous 12 months. The works coste totalled 
310,380 (£6,789), and standing costs were £6,988 (£1,775). 
There was a gross profit of £8,013 (87,277), and a net profit of 
£1,024 (21,204). The average price obtained from sale of current 
was 82d. per unit. 


Liandudno.—A LIT ProsEcuTion.—Recently the 
assistant electrical engineer and the deputy chairman of the 
Council were charged under the Defence of the Realm Act, the 
former with switching on certain public lamps, visible from the 
sea, and the latter with procuring the commission of the off-noe. 
The evidence showed that the lamps were lighted in response to 
a request of the Commanding Officer of a battalion which had to 
march along the dark road to the railway station; and that the 
deputy chairman telephoned the engineer to light a few lamps. 
The lamps being in series, it was necessary to light more than those 
specified. The case was dismissed; the chief constable of the 
county explained that neither the Couucil nor military Command- 
ing Officers could order lighting visible from the sea, but only a 
special military officer appointed for the district. 


London.—Hacknry.—The accounts of the Council’s 
electricity undertaking for the year ended March 81st last show a 
total income of 359.003, as sgainst £58,939 in the previous year; 
and total expenditure of 327.118, as compared with £27,816, 
leaving a gross profit of £31,885, as compared with £31122. The 
gross profit represents 7 1 per cent. upon themeancapital expenditure 
employed during the year. After meeting loan and bank intereet 
charges amounting to £26,047, there remains a surplus of £5,838, 
which, compared with £8,124 for the previous year, shows a 
decrease of £2,286. Of the surplus, £1,460 has bean expended on 
meters, £887 for war allowances, and the balance with £120. the 
profit from the sales department making £3,611, is available for 
the relief of rates. The balance is greater by £1.659 than antici- 
pated in the amended estimates, and is largely accounted for by 
the fact that the final meter readings were recorded later than 
usual owiog to the rhortage of stoff; in view of this fact and 
the inoreased cost of coal, &c.. the Electricity Committee considers 
that £1,500 of the profit should be carried forward to meet con- 
tingencies in 1915-16. The reserve fand now stands at £30,680. 
The average price per unit obtained for private lighting and 
other domestic uses was 2°85d.; power and factory lighting, 
1°O0ld.; destructor supply, 0°75d.; public lightirg, 113d.; all 
purposes, 150d. The total generating and di-tributing cost per 
unit was 67d., as against 70d. in 1914. The total number of 
motors ins alled at the end of March, 1915. was 1,270 of 7.868 B. P., 
an increase of 15 per cent. ; the number of unite generated during 
the year was 10 402.880, of which 669,051 units were used for 
public lighting. 158 615 units for the refuse destructor, 2,371,670 
units for private lighting, heating, &o., 5,737.460 for power; 
the total units sold were 8,936,796. Tbe maximum load was 
4,597 KW, and the load factor 22 19 per cent. 

ISLINGTON.—WOBRKHOUSE LIGHTING. — The Guardians have 
decided to take the current f. r lighting their institutions from the 
B. O., instead of manufacturing it themselves. The price quoted 
by the Council is a flat rate of 2d. per unit, as against the 
Guardians’ claim that they made their own current at under 14d. 
per unit. To install the supply from the Counoil will cost £500, 
as against £700 for putting the existing battery and plant at 
the infirmary into order. 

St. MABYLEBONE.—PRICE INCREASE.—The Electricity Com- 
mittee of the B.C. recommends that the charges for the supply of 
electricity to consumers be increased by 10 per cent., to take effect 
from the date of the readings of the meters for the September 


quarter. 

Northampton.—Paice INCREASE.— The local E. L. and 
Power Co. announces that from Michaelmas Day the price of 
energy will be temporarily advanced by 74 per oent. for power, 
and by 10 per cent. for lighting and heating. 


j 


Manchester. —BaRTON Scurme.—The Rivers Com- 
mittee recently appointed a special Sub-Committee to formulate 
a complete scheme for the provision of cooling water at tbe new 


electricity generating station at Barton. The report hae now been 
prepared and approved by the Rivers Committee, and has been pre- 
sented to the Corporation Finance Committee: ees: 
Sanction has been received to the borrowing of £16,750, 
repayable within 15 years, and £4,730 repayable within 10 years, 
in connection with the new Barton generating station. N 
The E. L. Committee has entered into an agreement with the 
British carbide factory for a supply of electricity to the works. 


New Zealand.—The. Napier B.C., on the recommenda- 
tion of its engineer, has decided: te indrease the plant at the eleo- 
triolty works by the installation of two 400-H. . producer-gas 
engines; at the present. time the overload sometimes reaches 
40 per cent., and there is no stand- by. The ‘new plant is expected 
do be running by April next. mae 

Preston.—The B. of G. has decided to accept an 


18 of £500 for one of the electric generators at Fulwood Work- 
ouse, . . l . ; 


Rotherham.—Proposep New PLAxTr.— Additional 
plant to the extent of 5.000 Kw. is needed at the Corporation 
electricity works, and the Government has been asked what assist- 
ance can be given if the additional plant, eatimated to cost £20,000, 
is purchased. 

Stretford.—Parick IncrEasE.— Owing to the increased 
cost of coal and other materiale the charges for electricity are to 
be increased by 15 per cent. from November Ist. > ` 

. Wimbledon.—Prorosep Loan.—The Eleotricity Com- 
mittee has recommended the B. O. to apply to the L.G.B. for sanc- 
tion to borrowing £5,020, ta meet excess,expenditure and to 
provide for the estimated expenditure on mains, house services, 
meters, aud transformer sub-station, during the period ending 
March 81st, 1916. : 

The Committee also recommends that notice be given to con: 
sumers of electrical energy who are supplied at epecial contract 
rates, of the Council's intention to terminate the existing arrange- 
ments as to the supply. . i er ee 

Worthing.—Paice INCREANB.— The Electricity Com- 
mittee of the T. C. has decided, owing to the situation caused by 
decreased consump'ion due to restrioted lighting, to increase the 
charges for current by 10 per cent.. making a charge of 54d. per 
unit for private houses, shops, &c. This will, it is estimated, pro- 
duce £500 additional revenue. l 

. Yarmouth.—Price Increage.—The T. G. has increased 
the price of cutrent for lighting from 6d. to 51d. per unit, and has 
decided that all current supplied for power will be strictly net. ` 


TRAMWAY and RAILWAY NOTES. 


: Aecrington.—The Tramways Committee has considered 
an application from the tram way employ és for an increase of wages, 
and bas reoommended an increase. of 4d. per hour, commencing 
with the firet week in October. A, similar application from the 
electricity department has been referred to a Sub-Committee. 

„The Rawtenatall Corporation has informed the Council of its 
willingness to continue the: existing through- running arravge- 
mente for a further period of 12 months. The agreement is to 
be continued. -  .. es FI Gy ie. 3 fe “wah ai 

Atgentina.— Difficulties have arisen in connection with 
the 50 years’ municipal ooncession to the Compania Italo-Argentina 
de Electricidad for the installation of electric tramways in the 
city of Dolores. In the firet place, the Municipality not having 
power to make a concession fora longer period than 20 years, 
sought confirmation for the longer term from the Legislative 
Council at Buenos Ayres. In the course of the consideration of 
the petition, it transpired that the company was pledged to make 
a refund of 2 per cent. of the receipts at the end of 20 years for 
the electric tramways alone, whereas the concession also included 
the right to supply power and light in Dolorer. This, the Legis- 
lative Council held, argued lack of business perception on the part 
of the Municipality. snd in the upshot the concession was 
W to the Commission of Public Works for invest'gation and 
report. 

Australia.—According to the Melbourne Age, the 
Greater Melbourne Council Bill which has passed the second 
reading, is not to be proceeded with at present owing to the 
diversity of opinion amongst members of the Legielative Assembly 
as to whether the tramways should be under municipal manage- 
ment or be nationalised. It is proposed to provide for the carrying 
on of the present tramway rystems after the expiry of the com- 
pany's lease on July Ist, 1916, and a temporary Tramways Bill is 
to he introduced appointing a Government Tramways Trust to 
expire on October 31st, 1917, or at such earlier date as Parliament 
should determine. ; 

The estimated coat of the White Bay power house when fully 
equipped with machinery is £1,360,000; the sum already ex- 
pended amounts to £475,386. 


Brad ford.— VEAR's Workinc.—The arnual accounts 
of the Corporation tramways, the financial results of which have 
been previously referred to in these columns, show that the route 


milesge open was 59 miles of tramways and 93 miles of railless 
traction. The car-mileage for the year waé 6,371,710, being an 
increase on the previous year, as also were the passengers carried 
and total receipts, 70,077,271 and £329.888 respectively. The ratio of 
expenees to receipts increased from 73 138to74'6 percent., but the net 
profit reached 232, 442, as against £29,447 in 1914. Daring theyear the 
Bingley extension was opened for traffic ; the Baildon extension is 
being held up till after the wor. The report refers to the railless 
traction routes, pointing out that these act as feeders to the tram- 
ways, and that tramways could not have been adopted because of 
the heavy ospital expense. The average working expenses per car- 
mile were 6 557d., as compared with 7°286d. in 1914; the traffic 
revende was 5'83d., as compared with 7 281d.: about 178,000 miles 
were run during the year, the average fare charged being 65d. per 
mile. Plans have been submitted and approved for a central tram- 
way terminus in Forster Squart, with an island platform and 
shelter. The report refers to the new power brake which has been 
fitted to 75 cars, and points out that the average cost of drivers’ 
accidents on all cars over a period of four years amounts to £3 11s. 
per car per annum, while the cost in the case of cars fitted with 
the new brake is 3r. per car per annum; there is no reason to 
think that maintenance cost will be seriously in excess of the 
mechanical brake which has been displaced. The increased life of 
steel tires is ‘about 85 per cent. The department owns 252 tram - 
way and 20 railless traction cars, as well as 31 other vehicles, We 
note that in the building df new, and reconstruction of old track, 
ferro-concrete foundations have been largely used. 


Bolton. —At the quarterly meeting of the Bolton branch 
of the Tramway and Vehicle Workers’ Association, held on Sunday, 
it was decided to send a oiroular to each non- Unionist, asking 
him ‘to join before November 7th, and that a general meeting be 
held on that date to coneider what action to take with regard to 
the men who refused to join. 


"a 5 8 
- Halifax.—Year’s Workinc.—During the year ended 
March 3lat last, the Corporation Tramways carried, roughly, 
201 million passengers, as against 204 millions the year before. 
The total revenue was £113,170, and the gross profit £39,666, as 
against 236.377 in 1913-14. After deducting financial charges, £o., 
the net profit for the year was £16,211, an improvement on thé 
previous year's figure of £13,648. The parcels receipts were 
£2,164, as against £2,147 and 225,443 parcels were carried. The 
route mileagé worked by the. Corporation is abeut 38 miles, 
24 being inside and 14 outside the borough. The rolling stock 
now compriees 101 cars, which inoludes 3 mofor-’bases. The 
working costs per o. m. for the tramways were 7'574., while the 
total revenue per c. m. was 11'66d. The motor. bus -aconunts. show 
working costs amounting to over 8d. per mile run, exclusive of 
intsrest and sinking fund charges, the ‘buses having been purchased 
out of tramway profits. . l 

The Tramways Committee has decided to ask for au extension 
of time for the construction of the tramways authorised by the 
Halifax Corporation Act, 1911. 

The C mmittee has decided not to take any action at present 
with regard to fixing collapsible gates on all the cara at an eati- 
mated cost of £300. ` , e 5 ; 


Ipswich.—Year's Workine.—The - accounts of the 
Corporation tramway department for the year ended Maroh 3 let 
last chow that 5,610,332 pa sengers were carried, as compared 
with 5,715,035 in the previous year, the car-mileage being con- 
siderably reduced. The total revenue was £23 288, and the gross 
profit £3,999, an improvement on ‘the £3,937 of 1913-14. After 
meeting capital charges there was a net deficit of £2,105 on the 


. yèar, as against £1,828 in the previous year. Daring the year the 


percentage of working expenses t> receipts fell from 83°47 to 82 83 
per cent., and the average traffic revenue per car-mile inoreased 
from 833d. to 852d. The manager, Mr. Ayton, suggests that the 
Council should consider the doubling of the track from the centre 
ok the town to the Eastern termini, in the future, instead of under- 
taking this work on small sectione. 


Keighley,—AnnuaL Report.—The borough electrical 
engineer's report upon the working of the Corporation tramways 
for the 12 months ended March 31st, shows thet the revenue was 
89.253, as compared with £9,380 during 1913-14. Working 
expenses accounted for £6,744 (£6,105), and other charges brought 
the expenditure during the year to £112 in excess of the amount 
of the revenue. The number ot paesengers carried showed a 
decresse of 51,202 at 3,552,016, though the number of car-miles 
ran had increased from 241,917 to 247,791. Twenty-four of the 
department's employés had enlisted, but up to the present it had 
not been found necessary to employ female labour on the cars, 
In regard to the railless trolley system. the past 12 months had 
been satisfactory, the total revenue being £1,754, whilst the total 
mileage run was 37,775, and the number of passengers carried 
225.617. During the present year the motor-omnibus undertaking 
had been wound up, figures relating to this concern for the year 
ending March 3lst being :—Revenue, £1,939; working expenses, 
£2,678; miles run, 40,823; passengers carried, 222,881. The 
engineer points out the necessity of building up a substantial 
reserve fund—this standing at 2a. 64d. at present—and suggests 
that consideration be given to the advisability of inoreasing the 
fares in the near future. 


Rawtenstall.—FRMALR LABOUR. -A number of women 


conductors commenced duty on the Crawshaw Booth seotion of the 
Corporation tramways last week-end. f 
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TELEGRAPH and TELEPHONE NOTES. 


A Telegraphic Blockade.— On Friday last the Post- 
master-General announced that telegrams for all neutral countries 
in Europe, for Russia ria Great Northern lines, and for Serbia, 
would be subject to 48 hours’ delay until further notice. Tele- 
graphic communication between Switzerland and Italy was inter- 
rop‘ed, and private telegrams between France and neutral countries 
were subjected to 48 hours’ delay. The notice was withdrawn on 
Monday. 


Telegraphist's Cramp.—In the City of Tendon Court 
a telegraphist named Lawbuary, living at South Norwood, was 
awarded £400 as compensation for incurring telegraphist's pear 
while in the service of the Postmaster- General. E e is also in 
receipt of a pension of 352 a year, and has received £153 as an 
additional allowance under the Superannuation Act,— Times. 


The Telephone Service.—For trunk messages to the 
Isle of Wight and Ireland respectively, extra charges of 4d. and 
22. are now levied. 


Wireless Telephony.—It is reported from Washington, 
U.S A., that the Navy Department has snocessfully experimented 
with wireless telephony from Arlington, Virginia, to Mare Island, 
California, a distance of 2,500 miles. Conversation was plainly 
heard. Successful experiments were also made in telephonic con- 
versation over the regular wire from New York to Arlington, 
where the conversation was automatically transferred to the wire- 
less apparatus and transmitted to Mare Island instantaneously. 


eT 


CONTRACTS OPEN and CLOSED. 
OPEN. 
Australia, — rbb December 6th. Municipal 
Council. 33, 000-volt outdoor transformers and switchgear. 


Specifications (108, 6d.) from Electric Light Department, Town 
Hall. 

November 4th. Deputy P.M G. 100 miles of two-twisted and 
75 miles of three-twisted, rabber-insulsted, tinned copper wire. 
Spe:ification No. 463, N S. W.“ 

January 13th. 1916. N. S. W. Railway and Tramway Department. 
Two water. tube boilers, each 8.000 £q. ft. heating surface, 
complete with esonomisers, superheaters and chimney stack, 
for the Zara Street power house, Newcastle. Particulars, Electrical 
Eagineer's Office, 61, Hunter . Sydney —Speeification (No. 
468), 20s. each. — Tenders. 

January 31st, 1916. Three electrically. operated railway freight- 
car transferers, for Jones Bay wharfave, Pyrmont. Particulars 
from Engineer-ia-Chief of the Harbour Trust, Ciroular Quay. 

MELBOUBNE.—December 14th. Deputy PMG. Eleven sections 
of a lamp-signalling trank-line switchboard, and other material 
necessary for increasing the equipment of Melbourne trunk 
exchange from 108 to 240 lines. Schedule 1,207.“ 

VIC rORIA —December 14th. P. M. G For delivery in all States, 
18 670 common-battery wall pattern telephones, manufactured in 
Australia. Sched, No. 1 264. 

VICTORIAN RAILWAYS. — January 5th, 1916. Installation of 
automatic sprinklers and thermostats at Jolimont car-shed. Chief 
Storekeeper, Railway Offices, Spencer Street, Melbourne. 

BRISBANE.—November 17th. P.M.G.’s Department. Switch- 
board parts, echedule 313; telegraph instruments, schedule No. 345. 

PERTH.—December Sch. 294 accumulators, and power board 
complete, for P. M G.'s Dept. See Official Notices to- day. 


Birkenhead.— October 14th. Electrical sundries, and 
metallic and carbon fila ment lamps and fittings, for the Mersey 
Railway Co. Mr. J. Shaw, General Manager and Secretary, Central 
Station. 


Bootle.— October 13th. Slack coal for the Corporation 
elec‘r.c light stations, for six months from January lst. Forms 
from the Electricity Offices, Pine Grove. 


Darlington.— October 22nd. Corporation. 3.000-Kw. 
turbo-alternator ; surface condensing plant. See Official N otices” 
to-day. 


Greystones (Co. Wicklow).— One 60-8.H.P. gas engine, 
alternator, switch noard panel for Greystones Electric Light and 
Po ver Co. Sæ * Official Notices October 1st. 


- Littleborough.—October 22nd. U.. C. R. r. cables, 
ro d- work, &c., transformers and switchgear for sub-station. See 
„ Official Notices October 1 st. 


Loudon, — October 15th. Asylum and Mental Deficiency 
Committee of the L.C.C. Supply of electric lamps and electrical 
sundries: ‘ Forms of tender from Mr. R. F. Keene, Clerk, 6, 
Waterloo Place, Pall Mall, S. W. 

HAMM ERSMITH.— October 14th, Air-cooled anker tor the 
Borough Electricity Dept. See ‘ Official Notices to-day. 


New Zealand. — DUNEDIN. — November 8rd. City 


Council. Insulated and bare copper wire for a period of two years. 
November 3rd. City Council. Oae 8,000-volt regulator.“ 


Spain. — October 17th. Municipal authorities of Fonti- 
veros (Province of Avile). Concession for the electric lighting of 
the towa during a period of 10 years. 

Tenders have jast been invited by the municipal authorities of 
Cullera (Province of Valencia) for the concession for the eleotrio 
lighting of the town during a period of ten years. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


—— . — — — — — 


CLOSED. 
Australia.— The following contracts have been accepted : 


P.M.G.’s DEPARTMENT, ADELAIDE. 


Ten tons of R. p. copper wire, 200 lb. per ton, £1,155; five tons do., 100 lb. 
per ton. £577 108.— R. Johnson, Clapham & Morris, Ltd. 


P.M.G.'’s DEPARTMENT, HOBART. 


Five miles twisted pair o.s. distributing wire, No. 18 L W. G., £17 128. Od. 
per mile; five miles do., No. 16, £25 9s. per mile; three miles twisted 
pair o.. distributing copper- -clad steel wire, £16 per mile.— Western 
Electric Co. (Australie), Ltd. 

Five miles twisted pair tinned copper v. 1. n. wire, -£19 Is. per mile; five 
miles tinned copper wire, v. I.. insulated, £11 148. per mile. —British 
General Electric Co.. Ltd. 

Three miles paper- -insulated lead-covered cable; 124 lb. conduc ors, £180 
per mile.—Callenders’ Cable and Construction C»). 

Tire 1 do. do., 96 pairs, £316 per mile.— Western. Eleotric Co. N Je 


Five tons copper wire, 700 Ib per mile, £116 per ton; two tons bronze wire, 
lb. pi mile, £143 per ton; five tons, do., 40 lb. per mile, £1412 per 
ee. 


Vicrornu RAILWAYS. 
Electro-mechanical in‘erlocking apparatus and spare parts at ratcs.— 
R. W. Cameron & Co. 
N. S. W. METROPOLITAN BOARD or WATER SUPPLY AND e 
Electric meters for low-level pumping stations. — Australian General 
Electric Co., Lid. 
WEST AUSTRALIA GOVERNMENT TENDER Boa up. 


Metal- fllament lamps (schedule 974, item 1).—80 and 60 watt, 1s. 11d.; 100 
watt, 23.; 200 watt, 4s. 6d. Electric desk fans for Publis Works Dept., 
#1, 95.—C. Atkins & Co. —Australian Mining Standard. 


SYDNEY Ciry COUNCIL. 


D. C. meters (Ferranti); single-phase A. 0. meters (Ferran i).—Noyes Bros. 

Maximum demand indicators (Reason Mfg. Co.) -W. G. Watson & Co. 

5,000-volt panels for sub-station, No. 2, Lang Park.- Australian Gene al 
Electric Cn., £291 

Five 5,00% 415 vols 100 k. v. A. transformera with switchgear, £1,014; three 
10 ,000/415-volt 100-x.v.a. do., £716.— Australian General lec: ric Co. 

oa 5,000/41E-volt 50 k. v. A. transformers, with „ £380 ; fouc 

10,000/415-volt 50-k v a. ditto. 4392. N. Guthr dge, L 
24 three-pole outdoor pole-ty pe switches, £717.—Aust. gence Electric Co. 
Ten 5, 000 /115- volt 100-K.v.a. indoor-type transformers, £1,320; three 
1 000/418. vols ditto, £396; eight 5,0 W/415-volt 200-K.v.a. ditto, £1, 520 ; 
fiye 10,000/¢15-volt 200-k. v. A. ditto, £250.—N. Guth idg», L d. 

Sub- tation switchgear.— Ten 5, 00)-valt feeder panels without voltmeters, 
41.855; four 10, 000. volt disso, £601 ; six 5.000. volt transformer panels, 
£688 ; four 10, 000. volt ditto, 4183. N. Guthridge, Ltd. 

Two 6, 000-volt feeder panels without vol meters, 4255; four 5,000-volt 
transformer panels, £526; two 10,000-volt feeder ‘panels without 
1 £811; four 10, 000-volt transformer panels, £358.—Noyce 

2 re 8 *9 a 

Two 5,000-vol* transformer panels, 2261; two 10,000-volt ditto, £266.—Aust. 
General Electric Co. 

Three 5,000-volt feeder panels without vo'tmeters, £103; eix 5,000-volt 
transformer panels, £834; six 10,000-volt dicto, £1,191; two 19 000 volt 
“wings paneis without volsmeters, £290. Standard Waygood Hercules, 

MELBOURNE City CoUNCIL. 


One D.C. generator with accessories, £1,484.—Auet. General Electric Co. 

Iasulated cables, £2,505.—W r stem Electric Co. 

Electrico freight lift at Toorak, £595.—Edmiston & Co. 

The Sydney City electrical engineer recommends that, as the 
whole of the tenders for a 12,000-Kw. turbo-generator were 
informal, the deposite be returned, and that consideration of the 
extensions of the e‘ectrical plant be postponed. — Tenders, 


Barrow.— On Monday the T. C. accepted the tender.of 
Mr. J. Neal for the lining of the chimney and extension of flae at 
the Electricity Worke, at £206; also the tende:s of Messrs. G. H. 
Huthwaite and R. Balfour for washed small coals, at 188. 3d. and 
183. pər ton. It was decided to give formal notice to Mr. O. M. 
Haartson that the Corporation desired tu take advantage of the 
provisions of the Price of Csal (Limitation) Act, 1915, and trusted 
that they would be able to oome to terms in a friendly manner. 


Burnley.— The B. of G. has accepted the tender of 
Messrs. F. Thornton & Co. for the supply of electrical require ments 
for the Workhouse. 


Derby.—The Tramways Committee of the T. C. has 
accepted the following tenders :— 


B.I & He'sby Cab'es, Ltd.—Copper wire, £58. 
Millar's Trading Co., Lid. — Wood blocks, £136, 


The Electric Lighting Committee has accepted ‘the tender of 
Messers. Parsons & Co, Ltd., at £800, for repairs to a steam turbin 


Erith.—The U.D.C. has accepted the tender of Messrs. 
Fraser & Chalmers, Ltd., for extensions to tao electricity station, 
at £10,432. 


Glamorgan. — Messrs. Haslam & Stretton, Ltd., of 
Cardiff, have again received the County Council's contracts for 
Britannia metal filament lamps. 
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Glasgow.—The T. C. City Improvements Committee has 
accepted the offer by Messrs. B naet & Rutherford, at £104, for 
the electric wiring of the new Corporation tenements at Calton. 


Halifax.—The Tramways and Electricity Committee has 
accepted the following tenders : — 
Babcook & Wileox., Ltd.—One water-tube boiler and superheater, £3,940. 


Underfeed Stoker Co., Ltd.—Two underfeed stokere, £538. 
Premier Cooler & Engineering Co., Ltd.—Two water cooling towers, £°,450. 


The Guardians have accepted the tender of the Gath Electrical 
Co. for electrical fittings (except lamps), and that of the Rugby 
Lamp Co. for lampe. 


Keighley.—The T. C. has accepted the following tenders : 


Jobn Smith (Keighley), Ltd.—40-ton hand travelling crane, together with a 
fized gantry, £783. 

Rees Roturbo Manufacturing Co., Ltd.— Electrical centrifugal pump to 
deliver 800,000 gallons of water per hour, at £850. 


Manchester.—The S mitary Committee has accepted the 
tender of Mesers. L. E. Wilson & Go. for an installation of tele- 
phones and electric bells at Bazuley Sanatorium. 

The Electricity Committee han accepted the following tenders :— 

Sub-station switchgear (to June S0th next).—Ferranti, Ltd. 

H. T. and L. r. sub-station sewitchboards.- Ferguson, Pailin & Co., Ltd. 

Two 200. x. v. A. oil oooled sub- tation transformers. Ferranti, Ltd. 

VE gub- station transformer. B. W. Bleotrio and 

g. leg e 

Circuit breakers.—B.T.H. Co., Ltd, and Switchgear & Cowans, Ltd. 

Auto- balanoers and auto-transformers (to June 80th next).—British Electric 
Trat sformer Co., Ltd. 
Cable.— Pirelli-General Oable Cd., Ltd., and Siemens Bros. & Co., Lid. 
Paper inenlatsa service cables (to June 80th next).—B.I. & Helaby Oables, 


Paper-insulated cable.—L. H. Morshead & Co. 

Wooden cable troughing, capping and boards (to June 80th next).— 
C. Jennings & Co. 

Steam and gas fittings (to December Sist next).—James Russell & Sans, 
Ltd., and John Russell & Co., Ltd. i 


One 15,000-xw. tu:bo-alsernator.—R'ohardsons, Westgarth & Co., Ltd, 


with licence to sublet the alternator to B own, Bov: ri & Co., Ltd. 

Water-tabe boilers.— Babcock & Wilcox, Ltd., with licences to sub-let as 
follows :—E. Green & Sons, Ltd., economisers ; The Newalls Insulation 
Oo., lagging; and Bradley & Lonsdale, brickwork. 


Salford.—The Electricity Committee has accepted the 
tender of Messrs. J. Wolstenholme & Son, of Radoliffe, for wrought 
iron piping required in connection with the additional 5,000-Kw. 
turbo-alternator, for £70 10s. 


FORTHCOMING EVENTS. 


Electro-Harmonic Society. Friday, October 8th. At 8 p.m. At Holborn 
Restaurant. Smoking Conoert. 


of and Institute of and Mechanical rs.— 
. Och. At 2 E rT W. od Memorial R 
on- Tyne. Presidential Address by Mr. T Y. Groener; Paper on Modern 
Sees Coal-Miniog Methods, with Some Oomparisons, by Mr. B. 


of Electrical Station Engineers.—W ednesday, Octeber 18th. 
At 7.80pm. At Victoria Café, dhieida Road, Beker, Newoastle-on-Tyne. 
Special Meeting for Control Di-trict and Mains Engineers only. 
At 8 pm. At 56. Market Street, Manchester. Paper on Testing 
Electrical Machinery.“ : 


tion of ra- in .- Wednesday, October 18th. At 8 p. m. 
As St. Bride’s Iustitute, 6.0. Presidential Address by Mr. F. Bailey. 


Institution of Mechanical Engineers.—Friday, October 15th. AtSp.m. At 
tbe Institution of Civil Bngineers, Great George Gtreet, S. W. Paper on 
The Theory of Grinding, with Reference to the Selection of Speeds in 
Plain and Internal Work, by Mr. J. J. Guest. 


FFF 
NOTES. 


The Electrochemical Industry in Rassia.—Accord- 
ing to the statement of the Director of the Deuteche Bank, Herr 
G winner, at the recent general meeting of the shareholders of the 
Bank, Germany took in the last year before the war 180,000,000 
marks’ worth of Chile saltpetre. As the importation of Chile 
saltpetre has bean completely stopped by the war, the production 
of smokeless powder and other explosives requiring a large 
quantity of nitric acid produced from saltpetre has been made very 
difficult, and as all the stocks were requisitioned by the Govern- 
ment, the agriculturista of Germany were in their turn put into 
serious difficulties for want of chemical fertilisers. In order to 
solve the question of the production of fertilisers the Government 
decided to build two factories for the production of nitrogen 
from the air, one in the centre of Germany and the other in 
Silesia. How important this matter was considered may be 
judged from the fact that the work was not confided to private 
hands; but -was retained by the Government as a monopoly. 
For one great factory in Germany recourse will be had to an 
extensive deposit of lignite as a fuel. This factory was intended 
originally to supply Berlin and its suburbs with electricity, and 
the utilisation of such deposits was one of the motives for the 
purchase by Berlin of the electricity works belonging to the 
A. E. G. Experience has shown in Germany that even from small 
rivera with Jimited fall, good resulte can be obtained, and as there 
are many such rivers in Russia, there is no reason why, with the 


high price of saltpetre now ruling, the production of nitric acid 
for explosives and of calcium nitrate for fertili-ers from the air 
should not prove very suooessful in Russia. Unfortunately, how- 
ever, the eleotro-ohemical industry has hardly developed at all in 
Russia. In 1913 the exportation of manganese ore into Germany 
from Russia was valued at 17,500,000 marks. The importation 
into Ruesia of aluminium and of alominium manufactures from 
Germany alone in that year amounted to 2 721,000 marks, acoord- 
ing to the German Custom House statement, and ferro-alloys were 
imported to the value of 2,150,000 marks ; the production of these 
alloys in the Caucasus, near the manganese with the 
abundant Pere water power there, might lead Russia from being 
an exporter of the raw material to bing an exporter of the finished 
producte. Bat, for this purpose, more capital, more initiative and 
more technical knowledge, are indispensable. 

In recent years the Germans have begun to use peat for this 


‘purpose, which is of considerable interest to Russie in view of her 


arge reserves of this fuel. Near Hanover tarf is used at the 
5,000-H P. electric station, and the original consumption of 4 kg. 
of peat per Kw.-hour has gradually been reduced to 2 kg. 

With the high pricesruling for fuel, and the shortage of foreign 
coal and coke, the importation of which amounted in 1913 te 
527 million poods, and the value to 86,600,000 roubles, the develop- 
ment of the electrochemical industry in Russia can only be effected 
by using the natural water-power of the country, the extensive 
lignite deposite, and the numerous peat formations; for it ie only 
with oheap electric power that competition can be maintained with 
foreign countries, the cost of production in which, for many 
reasons—cheaper equipment, better technical staff, and an immense 
soale of production, &o.—is very low. 

With high proteotive duties alone it is impossible to build up an 
electrochemical industry in Russie. As the experience of foreign 
electrochemical factories has shown, the basis of all such produc- 
tion is cheap electric power, and in this direction the assistance 
of the Government should first of all be given, 


Electricity Works Apprenticeship Scheme.—The 
Marylebone Electricity Sapply Committee has this week reported 
tə the Council as follows :— 

“ We have considered a scheme of apprenticeship submitted by 
the chairman, after consultation with the Council's engineers. By 
this scheme a limited number of apprentices could be admitted, 
who, after a period of probation, would be indentured. They 
would be given facilities for gaining a thorough training in the 
various branches of the department's work. After the first year's 
training they would gradually become very useful, and towards 
the end of their period of apprenticeship they would be able to fill 
responsible positions. This would relieve thé Council of the great 
difficulty they now experience in retaining the services of improvers, 
and would minimise such troubles as were recently experienced in 
connection with the ‘running staff. Applications would be 
received only from youths over 15, who had shown special qualifi- 
cations or talent for engineering work, and who had received a 
good cal education. During apprenticeship they would be 
given every possible facility for attending evening classes and 
technical colleges. Their remuneration would be on a progressive 
scale, beginning at as little as 58. per week for the first year, and 
gradually rising to 20e. per week. All who showed special 
diligence and ability would be given every opportunity for filling 
vacancies on the permanent staff. We recommend that the Council 
approve, generally, of the adoption of a scheme of apprenticeship 
in connection with the electrical undertaking.” 


Fatalities.—A verdict of “ Accidental death was 
returned on Monday at an inquest on Edwin Nield (33), of 
Stockport, who was killed on Saturday afternoon at the works of 
the Lancashire Ordnance Co., Heaton Norrie. A workman named 
Sampson Oadman stated that they were lifting an electric motor 
with chain blocks from a bogie on the ground floor when Nield, 
who was pulling the chain, suddenly swerved from side to side. 
The witness snatched him off the ochain, and himself received a 
shock which rendered him semi-consoioue, Another workman 
said that an electric cable ran alongside the joist over which the 
chain passed, and he found the insulation frayed at the place where 
it came into contact with the chain. The electric current had 
run down the chain and passed through Nield, who received a 
shock at about 286 volta. 


Institution and Lecture Notes.—Faraday House. 
—Dr. W. H. Eccles, M. I. E. E., began a oourse of lectures on 
“ Wireless Telegraphy to the senior students of Faraday House 
on Tuesday, 5th inst. 

Institution of Electrical Eagineers.—At the time when the 
Institution took pos session of the building on the Victoria 
Embankment, it was supplied with electricity at 100 volts, two- 
wire, from the private plant belonging to the Savoy Hotel close by, 
and until recently this arrangement was maintained in operation. 
Messers. Handoock & Dykes, consulting engineers to the Institution, 
inform us that the supply has been changed over to a pahlio 
source, being now derived from the mains of the Metropolitan 
Electric Supply Co., Ltd., at 100 volts as before, but on the three- 
wire system. The change-over applies both to the I. E. E. iteelf and 
to its tenants in the same building. 

Society of Engineers (Inc.).—On Monday last Mr. 8. G. 
Turner, A.M.Iust.C.E., Barrister-at-Law, read a paper entitled 
“ Law and Engineering—Some Pointe of Contact.” The general 


object of the author was to show that in almost every branch of 


engineering practice the provinoes of the engineer and the lawyer 
overlap, and to advocate the establishment of some periodical 
meeting, open to the members of both professions, at which 
subjects of common interest could be discussed. 


- . : . = A 


Vol. 77. No. 1,976, OCTOBER 8, 1915. ] 


THE ELECTRICAL REVIEW. 


471 


Inquiries,—Buyers of magnesite for lining electric 
steel furnaces are inquiring for a substitute, 


Mexican Tramways.—Two Managements,— Almost 
immediately after the departure of ex-President Huerta from the 
` capital, the general manager and his staff were unceremoniously 
relieved of their duties and their places taken by nominees of the 
Revolutionary Government. But even that Government had the 
sense not to expel these Englishmen from the city. On the con- 
trary, I understand they were invited to remain, and they have 
remained to very good purpose. The position now appears to be 
in this wisé :—There are two sets of officiale, including the general 
manager. One— the Mericans—draw salaries or anything they 
can get from the Government, and are principally occupied in 
watching the English staff and in emoking cigarettes. The others 
—the English—give all necessary instructions and exercise their 
best endeavours to protect the tramway and rolling stock from 
misuse and deterioration. They are allowed to draw the'r salaries 
from England. The arrangement, groteeque as it is, might be 
worse. The proprietors of the company have at least the slight 
satisfaction of knowing that their own officials are looking after 
their property so far as they are permitted. As to the net 
result, there appears to be only one word applicable to the situa- 
tion—patience.— The Financier. i 


Appointments Vacant.—Working electrical engineer 
(42 53.) for Holmfirth U D.C.; works superintendent for Tram- 
ways Department, for duration of war (£150), for Southampton ; 
shift engineer for Pontypridd U.D.O. Electric L ght and Tramways 
Department ; chief asalstant in electrotechnios (£250) fer Borough 
Polytechnic Institute. Particulars are given in our advertisément 
pages. 

Volunteer Notes,-——ENGINEERING INSTITUTIONS’ VOLUN- 
TEUR TRAINING CORPS.— 

Company Orders.—By Lieut.-Ool. C. B. Olay, V. D., Commandant, 
for week commencing October 11th, 1915 :— 

Drills, 6,30 to 7.30 ; 7.80 to 8.30 p.m. 


Seeder Ostober 9th. —Oompauy Parade, 2.30 p. m. Route 


march. 
Monday, O tober 11th.—Section 1, Technical ; Section 3, 
Squad alling clase. 
plowed Ostober 12th.—Section 2, Technical; Section 4, 
ooting. - 
Thursday, Ostober 14th.—Section 3, Technical; Section 1, 


Shooting. 
Friday, October 15th.—Section 4, Technical ; Section 2, Squad 
signalling clase 


Mr. C. G. Spiers has been appointed Acting Company Sergeant- 
Major, vice H. N. Fullarton resigned. 1 

In consequence of the great Recruiting March Out on Saturday, 
October 2ad, the Route March arrauged for that day was post- 
poned until Saturday, October 9th, at 2.30 p.m. 

The work in conaection with the new Headquarters at Chester 
House, Ecsleston Place, S. W., has been commenced, and it is pro- 
posed that drills shall start there on Monday, October 18th. 

3RD BATT. (OLD Boys) CENTRAL LONDON REGIMENT (VOLUN- 


TEERS).— Battalion Orders by Colonel 8. G. Grant (Officer Com- 
manding), Thursday, Ostober 7th, 1915 :— 


Week-end Parades.—Saturday.—The Battalion will parade at 


Liverpool Street Station (low-level entrano», G.E.B.) at 1.50 p.m. 
for Entrenching, under the Commandant. Dress: Uniform, com- 
plete with Brassard. Arms will not be carried. The Battalion 
will return at 6.46 p.m, ° ` 

Sunday.—7 a.m. Révejllé ; 10 a.m., Ohuroh Parade; 10.20 a.m., 
Battalion Parade. Inter-Company Bridging Competition. Instruo- 
tions will ba issued to Company Officers, later; 2.30 p.m., 
Battalion Parade. 2. 

Musketry.—Saturday, 9th inst., Shooting at Acton and Bisley, as 


Sunday, 10th inet —Targets have been arranged at Bisley for a 
limited number of Officers and N.C.O.'s. Those intending to shoot 
should report to Sergeant Cotter, at the Barrier of No. 9 Platform, 
Waterloo Station, at 10.65 am. 


A. G. JOINER, Major and Adjutant, O. B. O. 


London Electrical Engineers (Territorial Foree).— 
The Corps of London Electrical Engineers was the first engineering 
unit formed in the British Army to make use of the services of 
electrical engineers. It was first started as the Electrical Engin- 
eers (Volunteers) in the year 1897 by the late Dr. John Hopkinson, 
and the name was changed to the present title on the formation 
of the Territorial Force. Namerous other units utilising the 
services of electrical engineers have since been formed, but the 
largest unit is still the London Electrical Engineers. 

Owing to the expansion of the Corps, the opportunity now exists 
for men of suitable age and training to enlist in the unit. Men of 
the following professions and trades are specially required :— 
5 1 ri ae e engine drivers, 
engine rB, ment repairers, metal turn fitters, tele- 
phonists and telegraphiste. ii 

There is a limited number of vacancies for carpenters, cabinet 
makers, parem makers, draughtsmen, joiners and wood turners. 
Forms of particulars can be obtained from the Officer Commanding 
at 46, Regency Street, Westmiaster, S. W. 


German Trade. —Sir William Mather, President of the 
Textile Institute, in opening an exhibition of textile fabrics of 
foreign origin at Manchester on Tuesday, declared that inquiries 
instituted by the Government and by various business agencies to 
ascertain the extent and scope of the trading operations of our 


enemies, had revealed a marvellous development of the trade and 


industry of our chief rival—Germany. During the past quarter of 
a century the German people had devoted themselves to the manu- 
facture of many things of which, in former times, we had con- 
sidered ourselves to have a manufacturing monopoly, and they had 
thrown into their work all that enterprise and organisation whioh 
had. since been seen manifested in their conduct of the war. As a 
wise and underatanding people, we ought to gain such knowledge 
during this period of war as would be of assistance to us in facing 
the rivalry of Germany, and of nations allied with Germany, in the 
peaceful development of commerce after the war. The first step 
to enable British manufactarers to reckon with them was to get to 
know at this present time to what extent the enemy had, before 
the war, permeated and penetrated the whole civilised world with 
their products. For that reason exhibitions such as the one he 
now deolared open were of the greatest advantage. | 


Mining Engineers.—The President of the Institution 
of Mining Engineers has been asked by the Army Council to 
nominate a number of suitable mining engineers for commissions 
in the Tunnelling Companies of the Royal Engineers. The gentle- 
men appointed will receive temporary commissions, and, after 
short training, will get an opportunity of service at the Front. 
Those who have had sufficient experience of conducting underground 
driving operations, and would like to have their names considered, 
should apply at once for details of the conditions of appointment, 
pay, &o., to Mr. John H. Merivale, Neville Hall, Newcastle-upon- 


Tyne. : 


Catalogues Wanted.—The Eastern Electrical Co., 
who have recently commenced business at 111, Cleethorpe Road, 
Grimsby, invite manufacturers to send copies of catalogues and 
price lists of electrical accessories, heating and cooking ap- 
pliances, &o. | 

Mesers. F. Paine & Son, of Oonnaught Avenue., Frinton-on-Sea, 
have taken over the Frinton branch of Messrs. Tyler & Freeman's 


electric lighting business. Mr. Paine has represented them for 


some time. Manufacturers are invited to forward liste, &c. 


For Sale.—The plant, stock-in-trade, &c., of an elec- 
trical engineer will be sold by auction on October 14th, at 7, Crown 
Street, Bolton, by Mr. E. Haslam. Particulars are given in our 
advertisement pages to-day. 


The Merton Case.— Sir Samuel Evans on Wednesday 
delivered his considered judgment in the Prize Court in the case 
of the Crown claim respecting 4,732 tons of zinc concentrates 
seized at Swansea on board the Bilbster. Messrs. H. R. Merton 
claimed the repayment of £5,000 freigh’. Sir Samuel condemned 
the cargo in question, and disallowed Mesers. Merton’s claim. He 
said that the evidence went to show that the money was paid to 
the shippers on behalf of the Metallgesellschaft, and that the 
reason for its payment was to retain the goods for the Germen 
owners. Messers. Merton did not hesitate to engage in commercial 
intercourse with the enemies of this country in their desire to get 
the goods for an enemy firm. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industr 
also electric tramway and railway officials, to keep readers of t 
ELEOTBIOAL REVIEW posted as to their movements, 


Central Station Officials.— MR. F. E. Coup, chief 
draughtsman in the Manchester electricity department, has 
resigned his position to take up an appointment under the Govern- 
ment. Mn. H. W. SANDERS, who has been senior draughtsman, 
has been promoted to the position of chief draughtsman, at a com- 
mencing salary of £260 per annum. The Electricity Committee 
has decided that the vacancy caused by hia promotion shall not be 
filled at present. 

The Bridlington Blectricity Committee has granted leave of 
absence to MR. J. L. Osriok, junior engineer at the electricity 
works, for the purpose of joining His Majesty's Forces. 

Mere. WHITWORTH, of Southend-on-Sea, has been appointed (for 
the period of the war) shift engineer at the electricity works of 
the Barnes U. D. C., vice Mz. KEIFFER resigned, at a salary of £120 
per annum. 

Mn. A. E. WILSson haa resigned his position as deputy electrical 
engineer at Bristol on appointment by the War Office to the posi- 
tion of electrical engineer to the chief engineer of the Southern 
Command. Mr. A. J. NEWMAN, who has been inthe, eervice of 
the Electrical Committee for 11 years, has been promoted to the 
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position of deputy electrical engineer, at £360, rising to 4400. 
MB. A. J. OsTLER, who has been in the employ of the Committee 
for 14 years, has been promoted to the office of sub-station 
engineer, at £200, rising to £250; and Mr. J. A. D. PEDLER, who 
bas been with the Committee for 154 years, has been promoted to 
the position of mains engineer, at £175, rising to £250. Owing 
to the growth of the undertaking, a boiler house superintendent 
is to be engaged, at £200 per annum. 

Wimbledon B.C. has increased the salary of MR. W. J. OSWALD, 
acting chief assistant electrical engineer, from £182 to £200 per 
` annum, as from October let, 1915. 


Tramway Officials —Mr. Ropert Simpson, engineer 
and manager of the Tynemouth and Whitley Tramways, Ltd., has 


been appointed to a similar position in connection with the 
Mr. Simpeon has Had charge of the 


Worcester Electric Tramwaye. 
Tynemouth Tramways for about 25 years. 

Mr. J. W. GROVES, tramway manager at Worcester, whose new 
appointment at Gravesend was notified in the last issue of the 
ELECTRICAL REVIEW, has been presented by the employés of the 
Worcester Electric Traction Co. with an inscribed silver-plated 
cruet, with pickle jars, a case of pipes and tobacco, and an album 
containing the names of the subecribers. 


General.— At Pagani's Restaurant, on Saturday evening, 
the staff of the American Supplies Co., Ltd.—distributors in Great 
Britain ok Dixie magnetos—met to do honour to their manager, 
Mn. F. FARQUHAR, who has temporarily given up his position to 
take up a commission as Lieutenant in the Army Service Corps 
M. T. 8. His colleagues presented him with a gold watch, acoom- 
panied by a testimonial on vellum. The chair was taken by Mr. 
H. J. Hinley, who will carry on Mr. Farquhar's duties during his 
abeence. 

Mr. A. I. GRAHAM, A. M. Inst C. R., M. I. E. E., &c., has relinquished 
his appointment with Mesers. Thermit, Ltd., London, with whom be 
has been as engineer and assistant to managing director for the 
past 10 years. 

In the list of aliens to whom certificates of naturalisation were 
granted during September the following entry appears :—OscaR 
DInERMAN (Roumania), electrical engineer, Ferndale, Upton Heath, 
Cheshire. Date of oath of allegiance, August 30th, 1915. 

The foremen of Mrssgs. WILLANS & ROBINSON, LTD., electrical 
engineers, of Rugby, have presented an inscribed oak clock to MR. 
FREDEBICK WM. SHAW, assistant works manager, on his marriage. 


An Australian newspaper states that the Federal Executive | 


Council bas appointed MR. THOMAS M'DoUGELL MUNDELL eleo- 
trical engineer at the Naval Dock Yard, Cockatoo Island, at a 
salary of £400, with a house at Cockatoo Island. 

Sin T. SALTER Pyne, O. S. I., M.Inst.C.E, M. Inst. M. E., whose 
work as chief engineer to the Government of Afghanistan is so 
well known, has been appointed staff captain (temporary) at the 
Ministry of Munitions. 

We read in the Times that the Nottingham Corpora‘ion has 
yesolved to confer the freedom of the city on ALDERMAN SIR 
Jonn TUBNEY, who has been a member of the Council for 42 years. 
Sir John has been actively interested in the eleotricity undertaking 
and msny other local enterpriees. 


Roll of Honour.—In connection with Manchester's 
effort to stimulate recruiting, a march past of 10,000 troops took 
place on Saturday in the city, and General Sir Henry Mackinnon, 
Chief of the Western Command, took the opportunity of referring 
to the feat of Private WALTER WALKER, of the 2nd East Lanca- 
shire Regiment, who, prior to his enlistment, was employed at 
Mesers. Glover's cable works, Trafford Park. During the fierce 
fighting at Neuve Chapelle a non-commissioned officer appealed for 
help while an advance was being made, and as soon as there came a 
lull, Private Walker, along with a comrade, succeeded in rescuing 
the N.C.O. under heavy fire. Both men have received the D. C. M., 
and, following General Mackinnon’s statement on Saturday, the 
Lord Mayor of Manchester (Ald. McCabe) presented the medal to 
Walker. At present Private Walker is an inmate of the Crumpeall 
Military Hospital, Manchester, where he is receiving treatment for 
wounds received at La Baseee. 

Private T. W. BARRETT, of the 7th Lanos. Fusiliers, formerly 
employed at the British Wertinghouse Worke, Trafford Park, is in 
hospital in Sussex suffering from wounds received at the 
Dardanelles. 

Private D. CROOK, of the 8th Lancs, Fusiliers, who has been 
wounded at the Dardanelles, and is now in hospital at Exeter, was 
formerly employed by Messrs. Ferranti, Ltd., of IIollin wood. 

Private J. C. WoostER, a member of the staff of the Richmond 
(Surrey) Electric Light and Power Co., Ltd., who joined the 6th 
Wilts. Regiment shortly after the outbreak of war, was killed in 
France on Aug uet 21th. 

Private Henry Saxon, of the 11th Manchester Regiment, who 
was engaged with the Tudor Accumulator Co., Ltd., at Dukinfield, 
bas been killed in action at the Dardanelles, He tock part in the 
landing at Suvla Bay on August 15th, and he was later shot 
through the head by a eniper. 

Captain VERNON M. NEWMAN, who was attached to the Loyal 
North Lancasbire Regiment, and who waa killed in the heavy 
fighting in France between S-ptember 26th and 27tb, was trained 
as an electri-al engineer, and was for rome time on the staff of 
the Central Evgineering College, South Kensington. When war 
broke out he held a technical appointment with the Govern- 
ment, and obtained his commission in the 4th West Yorkehire 
Regiment. 


We regret to record that Captain WILLIAM Casson was killed 
in Franoe on September 25th. He will be remembered by many 
of our readers as the chief assistant to the mechanical engineer of 
the District, London Electric and Central London Railways. He 
was member of both the Inatitution of Electrical Engineers and of 
the Institution of Mechanical Engineers, and was 42 years of age. 
He was in the London Regiment (T. F.), and according to the Times 
got his compavy in 1903. 

Rifleman Tom West, of the King's Royal Rifles, who has been 
killed in action, was formerly employed at the Rochdale Oorpora- 
tion electricity works. He was 33 years of age, 

Private A. Forsyta, I/ th Gordons, who was killed in action, 
was before the war in the employment of the G.N.S. Railway 
electrical department. 


NEW COMPANIES REGISTERED. 
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Ilford Dry Battery Co., Ltd, (141,694).—This company 
was registered on September 28th, with a capital of £1,000 in £1 shares, to 
carry on the business of manufacturers of and dealers in dry and clectrical 
batteries and apparatus and equipment of all kinds, electricians, engineers, 
metallurgists, chemists, etc. he subscribers (with one share each) are: 
A S. Chetwood, 7, St. Helens Place, E.C., solicitor; G. E. Bird, 223, West 
End Lane, Hampstead, N. W., solicitor’s clerk. Private company. The num- 
ber of directors is not to be less than two or more than seven; the first are 
W. C. Thick and R. Harvey. Qualification, 100 shares. Remuneration as 
hes by the company. Solicitors: Minet Pering, Smith & Co., 7, St. Helens 

ace, ; 


H. S. M. Patent Belt Fastening Co., Ltd. (141,732).— 
This company was registered on October lst, with a capital of £500 in £1 shares, 
to carry on the business of manufacturers of and dealers in -belt fastening 
devices, engineers, founders, machinists, metal workers, electricians, etc., and 
to adopt an agreement with H. K. Mackay, C. H. Sherwood, and W. W. 
Hartley. The subscribers (with one share each) are: H. K. Mackay, 106, 
Burton Road, West Didsbury, Manchester, wine and spirit merchant; B. E. 
Broome, Mayfield,” St. Anne’s Road, South Shore, Blackpool, solicitor. 
Private company. The number of directors is not to be less than two or 
more than five; the first are H. K. Mackay, C. H. Sherwood, and W. W. 
Hartley. H. K. Mackay signs as managing director.“ Qualification. £550. 
Remuneration as fixed by the company. Registered office: 25, Clarence 
Chambers, 4, Piccadiliy, Manchester. 


C.E.C., Ltd. (141,711).—This company was registered on 
September 39th, with a capital of £5,000 in 41 shares, to carry on the 
business of electrical, constructional, mechanical, and general engineers, 
founders, smiths, machinists, constructors of wharves, docks, piers, railways, 
tramways, railway carriages and wagons, .ships, vessels, and gas, electric, 
drainage, sewage, and other works, etc., and to enter into an agreement with 
H. E. Ellis. The subscribers (with one share each) are: H. E. Ellis, 38, 
Fairholt Road, N., engineer; H. V. Ellis, 38, Fairholt Road, N., electrical 
engineer. Private company. The number of directors is not to be less than 
two or more than five; the first are H. E. Ellis (permanent governor) and 
H E. O. Ellis. Qualification, £1. Registered office: 96, Ironimonger Row, 
Old Street, E. C. i 


Cresol Chemicals, Ltd. (141,728).—This company was 
registered on October Ist, with a capital of £10,000 in £1 shares, to carry 
on the business of manufacturers of and dealers in explosives and other 
chemicals and munitions of war, gas makers, metallurgists, electrical and 
mechanical engineers, manufacturers of and dealers in electrical and scientific 
apparatus and materials, etc. The subscribers (with one share each) are: 
Auguste Oddenino, 60-62, Regent Street, W., restaurateur; Henri Terrisee, 
629, Eccles New Road, Weaste, Manchester, D. Sc.; Walter Budd, 60-62, 
Regent Street, W., secretary. Private company. The number of directors is 
not to be less than three or more than five; the first are Auguste Oddenino 
(chairman), Henri Terrisse, and Walter Budd. Remuneration of chairman, 
£1,200; of W. Budd, as director and secretary, £300 per annum. Registered 
office: 62, Regent Street, W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Urban Electric Suppty Co., Ltd.—Subdemise to trustees 
for £,490.000 4} per cent. debenture stock of certain land, etc., at Illogan. 
dated September 16th, 1915, by way of additional or substituted security, 
Trustees: Merchants Trust, Ltd. 


Delabole Electric Lighting and Supply Co., Ltd.—Mort- 
gane dated September 18th, 1915, securing £200, charged on certain chattels, 
comprising dynamo, switchboard, pulley and ee belt, accumulators, posts, 
main wiring and lamps. Holders: E. Bant and Miss E. A. Bant, both of 
Helstone, near Camelford, Cornwall. 


T. H. Brooker and Co., Ltd.—Equitable mortgage by 
deposit, charged on all sums dué or to become duc to the company under a 
Munitions Ofice contract for supply of clinomcters, dated September 23rd, 
1915, to secure all moneys due or to become due from the company to London 
and South-Western Bank, Ltd. 


Ferranti, Ltd.—Mortgage and charge, dated September 
10th, 1915, to secure C100. 125, charged on land, buildings, etc., at Stakeleach 
or Stephenson Fold, Failsworth, Manchester. Holder: H. M. Secretary ol 
State for War. l 

Dynamic Electrical Co., Ltd. (104,436).—Capital, £100,000 
in l shares. Return dated December 3lst, 1914 (filed June 30th, 1915). 
Seven shares taken up; £7 paid. Mortgages and charges: Nil. 


Auto-Electric Transmission, Ltd. (124,446).—Capital. 
£10,000 in £1 shares. Return dated July 27th, 1915. 9.918 shares taken up; 
L3,506 paid; £6,112 considered as paid. Mortgages and charges : 00. 


Birmingham District Power and Traction Co., Ltd. 
(19.077). Capital, £1.050,000 in 35.000 cum. pref., 35, 000 pref, ord., and 
353.000 def. ord, shares, all of £10 each. Return dated July 5th, 1915 
90,978 cum. pref., 35,000 pref. ord., and 35,000 dif. ord, shares taken up. £10 
per share called up on 20.978 cum. pref., 27,000 pref. ord., and 35,000 del. 
ord. ; 4 829.780 paid; . S0, 000 considered as paid on 8,000 pref. ord. Mortgages 
and charges: £ 411,260. 
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GITY NOTES. 
i The Swiss Brown, Boveri Co, 


TaB report of Brown, Boveri & Co., of Baden, Switzerland, 
for the year ended with March 31st, 1915, states that not- 
witbetanding, or partly in consequence of, the greatly reduced 
number of workmen owing to Swiss mobilisation, it was at 
first impossible after the outbreak of the war even fully, to 
employ the decreased number of men, and the working time 
had, therefore, to be substantially diminished. The production 
experienced an extraordinary decline in so far as output 
could be spoken of at all. On the other, hand, the cost of 
manufacturing rose beyond all comparison. It was only in 
the new year that the conditions to some extent approached 
the normal state, and m the final quarter of the financial 
year the arrival of orders was even satisfactory, but the pro- 
duction remained constantly in a very unfavourable ratio to 
the expenses, and it scarcely exceeded at present one half of 
the normal output. That the financial results were not very 
much behind those of the preceding year was due to the 
large amount brought forward from 1913-14, to the circum- 
stance that the extraordinary provision made for depreciation 
could be omitted on this occasion, and to the fact that one- 
third of the year fell in the period of peace, and the dividends 
of the subsidiary companies, and other important items 
of revenue arising from trading with them, were always 
accustomed to be brought into account in the following year. 
As a consequence of the very careful valuation of the invest- 
ments, the company was able to restrict the amount set aside 
for war risks to £20,000, notwithstanding the fall in values 
owing to the war. Nevertheless, it was not out of the ques- 
tion that in the future course of events losses might still 
occur which could not be foreseen now. e investments 
amounted to £1,127,000, as compared with 41, 099, 000 in 
1913-14, the increase being due to the payment of fresh instal- 
ments on existing obligations, and £736,000 of the first-men- 
tioned total represented interests in manufacturing under- 


takings. The accounts show the following figures for the 
two years: — 
N 1913-14. 1914-15. 
Share capital ... ae . . £1,280,000 £1,280,000 
„Loan capital Gegn ae 880,000 880,000 
Gross profits. ba 8 475, 000 388,000 
General expenses 191,000 171,000 
Depreciation... = Ses 8 104,000 67.000 
Net profits and balance forward ... 123,000 94,000 
Placed to war risks’ fund ... A 40.000 20,000 
Dividend percentage 5 5 
Carried forward ae 17,000 4,800 


The report mentions, further, that the branehes of manu- 
facture remained entirely unchanged during the past year. 
In particular, the company took up no new branches of any 
kind during the war and in connection with it. The company 
strictly refrained from any manufacture of war material in 
so far as the question was not to concern orders for the Swiss 
confederation. It is added that it was impossible at present 
to give any expression as to the future prospects, as every- 
thing depended upon the deliveries of raw materials, and to 
a further degree on the duration of the warlike complications. 


. Chilian Electric Tramway and Light Co., Ltd. 


THE result of operations for the year ended December 8lst, 
1914, after deducting interest and redemption of debentures, 
London office and other charges, shows a balance to the credit 
of profit and loss account of £106,086, plas ‘£9,438 brought 
forward, making a total net balance to credit of £115,524. 
From this £60,000 has been placed to renewals reserve account, 
and £7,000 to insurance suspense account. There remains a 
balance of £45,524, which it is proposed to carry forward to 
next year, as having regard to war conditions, the directors 
do not recommend the payment of any dividend. During the 
year the tramways carried 108,282,117 passengers, earning 
9, 704.088 dol., as against 109,444,597 passengers, earning 
9,765,669 dol. in 1913, but again owing to the increase in the 
working expenditure, and the fall in the exchange, the result 
1s a decrease in the profit of 308;400 dol. The progress of the 
lighting department continues; the receipts during 1914 


amounting to 8,614,258 dol., as against 7,658,983 dol. in 1913. 


Various items of construction have been proceeded with during 
the year, and the capital expenditure has been increased by 
the sum of £156,824. 

The Board regret the death of Mr. S. W. Jameson, who held 
the appointment of secretary of the company since its forma- 
tion, and was only elected a director in February of last year. 
His loss at a most critical time is deeply felt. 
Rommel has been elected to fill the vacancy. 


has been appointed under the Trading with the Enemy Act, 
a supervisor of the company’s business by the Board of 
rade. 

Mr. Carl Edler, who was appointed to fill the office of local 
auditor, was unable to attend to his duties owing to the war, 
and Mr. R. Neveling was nominated local auditor in his place 
by the management in Santiago with the approval of the Board. 

The annual meeting was held in London on September 29th. 


— — wis he 


Mr. W. B. 
Mr. C. Middleton Kemp, of Messrs. Kemp, Sendell & Co., 
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Amalgamated Wireless (Australia), Ltd. — The 
report for the six months ended Jame 30th showed a profit of 
£1,672, which, with £4 328 brought forward, made £6,001 avail- 
able. A dividend of 31 per cent. absorbs £4,900, making the 
dividend for the year 6 per cent., and £1,101 is carried forward. 
Trading (says the Sydney Morning Herald) has been seriously 
interfered with by the war, and protits have suffered. The. ships 
message traffic, though still subject to disabilities, has. improved, 
and the subsidy ships operated by the company have been increased 
by five in the pix montha, and now number 85. The company is 
now manufacturing the greater part of its requirements. Posi- 
tions are kept vacant without loss of seniority for all permanent 
employés on active service, and over 80 trained men have already 
been supplied by the company to the defenee authorities in 
Australia, New Zealand, and the United Kingdom. 


Direct United States Cable Co,, Ltd. — Interim 
dividend 23. per share, less income-tax at 3a. 2d, in the £, making 
a total distribution of 4 per cent. for the half-year ended 
September 30th. . 


Calcutta Electric Supply Corporation, Ltd.—The 
directora have declared an interim dividend on the ordinary share 
capital at the rate of 7 per cent. per annum for the six months 
ended June 30th, 1915, payable November 15th. 


Sao Paulo Tram, Light and Power Co., Ltd.— 
The directors have declared a dividend of 24 per cent: on the issued 
common stock, payable on November lot. | 


Babcock & Wilcox, Ltd.— Interim dividend, 6 per 


cent. on the ordinary shares, free of income-tax. 


„ Srocks AND SHARES. 
| `" TUESDAY EVENING. 


BULGARIA is the baffling factor in Stock Exchange markets just 
at the moment, but the possibility of her taking active sides with 
the Central European Powere—which possibility may be trans- 
lated into something more definite before our day of publication— 
bas had little material effect upon quotations. In point of fact, 
the War Loan retains the strong tone which set in towards the end 
of last week; and as the War Loan for the time being is the index 
to all the markets in the Stock Exchange, it may be said that the 
Bulgarian attitude has had surprisingly little influence in the 
markets. Hopes are high and strong that the advance of 10 days 
ago in Flanders will be steadily continued’; and although there 
must necesearily be spaces of time between one thrust and the 
next, all the news which is allowed to come through is taken to 
indicate such pressure upon the part of the Allies that the enemy 
lines will be thrown back with a rum when the next order for a 
general progressive movement is given, | ast 

Meanwhile, the casualty lists contain many well-known City 
names; and the Stock Exchange, like moat other large bodies, 
has to mourn the loss of aons whose names now etand enrolled 
upon the highest Lis's of Honour. 

The telegraph market is the firmest amongst the electrical 
sections. No doubt the fact that dividends are paid free of tax 
on several of the bæt class shares has much to do with the demand 
for these. Some weeks ago, it was not easy to sell stock ; to-day, 
it is just as difficult to buy it. Deceared accounts which were 
overhanging the market have been absorbed with ease just lately. 
Other holders are not eager to sell. l 

Directors of these undertakings now stand abundantly justified 
in the conservative policy which they have pursued for many 
years past, in the way of buttressing their companies’ reeerves 
and entrenching them in a position of great financial strength. 
Criticisms bave been levelled at the boards for what was called 
their oonservatism—sometimes a harder word was used—in 
refnsing to pay more substantial dividends; and if they had 
yielded to the demands made upon them for distributing the 
greater part of the fite, it is as likely as not that the divi- 
dends conld not have been maintained in days like these. Thanks 
to the strength of the financial positions, however, the companies 
are able to continue their usual distributions, and proprietors have 
every reason to be grateful to their directors for the manner in 
which they have withstood the temptation to divide more closely 
to the hilt the earnings in many years past. . 

The Eastern group is one of the firmest ; and Globe Ordinary, 
with Western Telegraphs, are amongst those which. the public 
want to buy. Anglo American Telegraphe are also wanted, 
owing principally to the ‘prosperity that bas fallen upon the 
United States in consequence of the wer. The striking :euccess of 
the ‘Anglo-French Loan has had the effect of bringing-into request 
the stocks and shares of most df, the companies doing an inter- 
ocean trade. This succers ia the more gratifying in view of the 
failure of the attempts made by Germany to raise money-in the 
United States, American bankers ‘refusing to look at German pró- 
posals unless they were accompanied by guarantees of collateral 
eecurity, and undertakings that borrowed money should be spent 
in the. States. But with Great Britain holding the geas, it. was 
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impossible for Germany to make sure of getting her goods from 
the States, even if she spent the money there, and s0 the negotia- 
tions came to an abrupt and an untimely end. 

A recovery of 5 points has lifted Indo-European shares to 45, 
wiping out half the loss of last week ; so that the people who 
bought the shares at 344 have now an excellent profit. New York 
Telephone bonds have risen to 994, at which the return to the 
British investor is obviously too small, compared with that on the 
War Loan. It is with this last that the intending buyer should 
orrefully match his proepeotive purchases, always bearing in mind 
the probability that, upon the issue of the next War Loan, the 
interest on the existing 44 per cent. Loan will in all likelihood be 
raised automatically to the same as that provided by the new 
comer. Anticipation looks for a 5 per cent. Loan somewhere 
about Christmas-time, and also for the present 44 per cente. to 
become straight away a similar-interest security. New York 
Telephone 41 per cente., taking these as our text, pay £4 108. 6d. 
per cent. on the money; whereas the War Loan yields 44 14s., 


and this will probably be raised to 5 per cent., which will have the 


effect of emphasising the disparity. 

British Westinghouse Preference have risen another shilling, 
and the 4 per cent. Debenture stock is once more 2 points higher, 
these rises being due to sympathy with the boomlet in Westing- 
house shares which are dealt in by New York. American Maroonis 
recovered to 19a, 9d. on Tuesday morning, reacting a few pence 
later on in the day, which still left them le. 6d. higher than they 
were towards the end of last week. Canadian Marconis are a 
little firmer at 6a. 3d., and the parent shares braced up to 118. 

Movements in the prices of Home Electricity shares are few, 
but they trend mostly in the downward direction. The latest 
Police Order, regulating London’s lighting, and the Nubian black- 
ness whioh nightly envelops so many of the London suburban 
streets, are not bull pointe for electric lighting shares. In some 
few cases the prices of these are standing sufficiently, if not too, 
high when tested by the principle of the War Loan referred to 
above; these, doubtless, will be adjusted gradually. Acoording 
to Stook Exchange authorities, the leading companies are now 
able to operate at a steadily lowered ratio of expenditure, thanks 
to the introduction of labour-saviog machinery; but the increased 
cost of coal and the decreased consumption of current are bound 
to tell upon dividends in the near future. 

Metropolitan Railway Consolidated stock regained its recent 
small loss, but Districts are dull at 13. Underground Electric 
Ordinary £10 shares shed half-a-crown, although the Company's 
income bonds at 714 are the fraction to the good. The bonds are 
in request on behalf of investors to whom the payment of dividend 
free of tax offers a decided attraction. $ 

In the foreign list, Brazilian Tractions have risen to 50, the Rio 

hange recovering to 124d. The Preference shares have 
also hardened ; in view of the satisfactory earnings of the Com- 
pany, they begin to look an attractive speculative investment at 
the present price of 86}, at which the return is nearly 7 per cent. 
on the money. Shawinigan Water shares are also firm, as are 
most of the companies connected with Canadian industries. The 
immense orders being placed for war material in Oanada and the 
United States are forcing a good deal of money into these stookr. 
In the Mexican group there is nothing fresh to mention. Argen- 
tine Tramways issues have again declined, and the Company's 
Recond Preference shares are now back to 3. Consolidated Gas, 
Electric Light and Power of Baltimore shares have had substantial 
rises to 111 for the Common shares, and 115 for the Preferred. 
The British Columbia group is attracting no attention. 

Armament shares remaiu steady, and rubber shares are well 
held, in consequence of improvement in the price of the raw 
material to 2s. 543. per lb. Mr. MoKenna has abandoned his 
intention of taxing imported motor tires, and this is regarded as 
something of a bull factor, although there is still a good deal of 
discussion going on as to whether the rubber companies will be 
required to hand over 50 per cent. of their extra earnings this year 
by way of Excess Profits tax. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Month | Receipte for 
e 


, os Route 

Loca! ity. ended th 6 2 Total to date, miles 

(4 wks.) month. Ze open, 

4 4 4 4 3 
i Sept. 25 7,0851 2,152 88 3.86 — 458 8 ik 
Bristo S as 24 | 40,359 75,135 38 | 866,098 | 4 £2,729 805 
Chatham and Dist. 8 ee os ; oe 
rk ee ee oe ” 25 9 248 + 270 88 19,285 =e. 58 64°96 ee 
Dublin ša či „ 2i | 25,930 | 2,599 38 284,898 |+ 8,849 989 
Hastings .. és „ 23| 5,5517 989 5 . |= 2 |198] .. 

Lancashire United „ 29 | 8,029 |+1,468 | 42 | 68,787 |+ 8,963 | 42 

Llandudno-Col. Ba „ 24| 2,210 |+ 682 43 16,189 |+ 1,272 66] .. 
Tyneside oe ee n 22 2,573 — 462 12 8,088 T 18 ll te 


Anglo- Argentine. „ 80 197.358 6.788 1, 980.825 — 17,7190 


39 ee 
Auckland .. Aus. 27 | 19,876 — 1,170 8.2 42,0 — 2,928 2542 1°06 
Calcutta eg .. Sept. 27 | 17,493 — 864 || .. ss — 6, E * 
. W. A. oe | uly 2.775 oe 81 18,984 oe ee oe 
Madras . . Sept. 15| 9.053 „ ‘gaa | 83,819 48 


Montevideo | Sept. | 28,070 — 156 
Dublin-Lucan Rly. sept. 24 


37 . 
89 808,417 — 381,548 oe eo 
12 2,0986 |+ 838 9 | .. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Hous Morat COMPANIES, 


Price 
Dividend, Oct.4, Ries or fall Yield 
1914, 1916, this week. p. o. 


pton Ordinary eo 0 0 ee 10 T} bao 46 18 4 
do. 7 per oent. Pen. 7 q = 8 0 0 
aa) r ee oo 6 = 6 18 4 
do. do. Pref. oe 4 — 6 0 0 
do. do. City Pre ° ee ee — 2 687 
do. Deb. .. ee oe eo . 4 80 — 1 0 0 
elsea oe ee eo ee oe 6 41 — 6 17 a 
do. 44 Deb. ee ee ° e 4 87 -1 6 8 6 
City of London ee ee ee ee 9 101 — 7 7 0 
do. do. 6 dent. Pref, ee 6 1 9 6 11 4 
do. do. 5 ee ee 5 100 = 6 0 0 
do. do, 40 b. ee oe 44 65 boas 6 6 0 
un ee es oe 7 tot — 6 16 7 
do. do. 8 per cent. Pref, .. 6 1 — 3 517 8 
do. do. 1st Deb. ee oe 4 90 — 6 0 0 
do. do. 2nd Deb, ee eo 9 85 : 1 8 

0 eo ee ee = 
London Bleotric x) ee ee eo 4 i = 8 8 4 
do. do. cent, Pref. ee 6 4 — 6 6 4 
do. do. 4 b. ee ee ee 4 60 —_ 6 0 0 
Met oe oe 9 — 7 15 9 
do. oent. Pref. ° — 6 0 0 
do. eo es e 90 — 6 0 0 
do. 0 ee oe 90 =m 5 0 0 
Bè, James’ and Pall Mall 0 ee 10 a — 7 8 A 
do. do, do. 7 r cent, Pref, 7 — B 12 0 
do. do. do. b. ° oe 8 70 = 5 0 0 
888 Metropolitan f. 2 2 7 12 = 8 14 o 

South eo ee —_ 
Westminster Ording. 9 4 — 618 4 
do. 43 Pref, ee oe ee 43 = 5 9 0 

TELBGRAPES AND TRLEPHONES, á 

lo-Am, Tel. Pre... 6&6 9 +1 07 
sabe do. Dol. ee ee o ld $3 — 6 16 4 
Chile Tele @ oe ee se eo 4 8 = H : 
0 ' 0 ee ee ee 10 16 — 8 18 4 
ee ee 0 0 7 12 — 66 18 4 
do. 4 Deb, x) ee 4 80 = 6 0 0 
Bastern Tel, Ord... oe oe o 7 118 12 6 16 7 
t. ee ee 0 8 66 — 6 6 0 
0. é 0 oe 0 eo 4 80 — 5. 0 0 
Globe Tel. and T. Ord. ee 0 ee 6 — ** 0 8 
ao. e ee oe 0 0 A2 85 = 315 e 

t. orthern Tel, 0 oe eo = 
2 = ee ee oe ee 18 46 +6 7 4 6 
e 08 ee . 10 112 + 1 5 3 1 
New Tork Tol. 4. ee ee eo & 99 + 410 6 
Ord. eo ee 10. 1 ` aag 6 8 1 
Pref. oe oe 6 1 =— é 6 0 0 
Tel. Deb. ee ee ee ee 44 80 l 8 6 0 0 
Uni Plate Teel. 8 + B26 
0. Pref, 0 0 eo 5 — 6 a 7 
FFA a ae |e 

estern . oo eo ee — 
do, 4 Deb, ee ee 4 80 — 6 6 U 

Hous Raus. . 

Central London, Ord, Assented li 4 w — 614 4 
Metropolitan oe oe oe ee 1 984 + 6 6 8 
a 3 ee ee ee ni 1 Í i ak 
e0 Ordinary oe * 

5 . do. ea ee oo Nil = Nil 
do. do. Income ee 6 nè +? ut 
FTonnien Teams, 40. - 
Angi . Trams Firet Pref. 0 0 £ -_ 7 17 2 
re 2nd oe oe a a baa t 9 8 4 
do. 4 Deb. oe oe 4 78 — 5 9 7 
do. Deb. ee ee 43 72 -r 6 6 0 
do, 6 ee ee 5 76 ae 6 16 2 
Bra Traoctions . „6 æ o B 60 +3 700 
Bombay Bleotrio Pref. .. „ 6 10} = 517 1 
43 Deb, eo x) 110 87 = 6 8 0 
Mexico e ee ee ee N 88 -mm Nil 
do. 6 percent. Bonds .. — 40 — Nil 
exican mon oe ee T 
0. Pref. ee Nil 80 — Ril 
Adelaide Bap. 8 percent. Prei... 6 * = 600 
6 * een ee — 
ii 5 Deb, ee ee ee & 98 — 6 9 0 


Manvuracrvame Commun. 
Babcock & Wilcox ee oe oe 14 a 6 6 6 
British Aluminium Ord, ee ee 6 1 — 4 14 1 
da. Pref. ee 0 0 6 Se 6 9 9 
British Insulated Ord. oo ° eo 15 1 =m 7 1 2 
do. eee ee oe 6 ~ 822 
W Pref, ee ee N od +1] 8 10 8 
do. 4 Do ee ee oe eo 4 12 +2 6 11 1 
do. 6 p. lien ee e ee 6 101 P 5 19 0 
Callenders ee ee oe ee 15 11 — 6 16 é 
do. 6 Pref... ° oe e 6 43 2 6 il 8 
do. Deb, e x) oe 4 2 = é 17 6 
Castner K 2 ‘pa oe eo nil 20% 8 4 aa 6 
Edison & Swan, . . oo - — 
do. do. fally ° ee Nil 1 3 NO 
do. do. 4 De le „ 20 ee oe 4 58 ress 6 18 0 
do. do. 5 Deb. ° 0 A l 60 * 8 6 8 
Eleotrio uon ce „ 8 18/- — 948 
do. 0. Pref, oo ee 7 19% dd. 7 1 4 
Gen. Eleo. Pref, eo oe ee oe 6 1 — 6 6 4 
Henley ee 0 ce 20 is = 9 2 0 
do, Pref. oe oe oe oe 4 = 6 0 0 
do. Deb. oe eo ee ee 92 =— 4 17 6 
India Ru r ee ee ee oe 6 8 > = 6 8 6 
Tel Con., eo ee oe ee 20 81 =. l 7 15 0 


+ Allowance made for dividends being paid free of income-tax. 


Tucuman Tramways, Light and Power Co., Ltd: 
—A financial daily states that the accounts for the period from 
Maroh 26th, 1914, to Jane 80th, 1915, after providing for interest 
on debenture stock, show a debit balance at profit and loss socount 
of 242,517. The meeting of the company was held in London 
yesterday, 


— 


— 
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METAL MARKET. 
Fluctuations in September. 
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Glasgow market closed September 27th, 


Standards in Trade Journalism.—We note that the 
recent Convention of the Federation of Trade Press Associations 
of America adopted a set of Standards of Practice for Business 
Papers,“ a few of which we quote :— 

The publisher of a business paper should dedicate his best efforts 
to the cause of business and social service, and to this end should 
pledge himself :— 

1. To consider, first, the interests of the subscriber. 

2. To subscribe to and work for truth and honesty in all 
departments. 

3. To eliminate, in so far as possible, his personal opinions from 
his news columns, but to be a leader of thought in his editorial 
columns, and to make his oriticisms constructive. 

4. To refuse to publish puffs,“ free reading notices or paid 

“ write-ups ;" to keep his reading columns independent of adver- 
tising considerations, and to measure all news by this standard: 
Is it real news?” 

5. To decline any advertisement which has a tendency to mis- 
lead or which does not conform to business integrity. 

6. To solicit subscriptions and advertising solely upon the merits 
of the publication.” 

We are not suffixiently acquainted with the factors in the 
American situation, which have rendered necessary the adoption of 
such a standard of conduct in the sphere of trade journalism. 
There are a few journals on this side, one of which is well known 
to our readers (its natural modesty forbids us to name it.), which 
have endeavoured to act up to this high standard for many years 

st. We are glad to fiad our American contemporaries adopting a 
lofty ideal, and wish them every success in their organised efforts 
to attain to it. 


Newcastle-on-Tyne,— VOLUNTEER MoTorMEN.—The 
shortage of employé3 on the Corporation system has created a 
serious difficulty, especially with regard to the early morning cars. 
To assist in relieving the situation, 75 volunteers, including 40 
members of the Volunteer Training Corps, have offered their 
services as motormen and conductors. This has been of immense 
assistance. and has proved so satisfactory, that 11 other members 
of the V.T.C. are ia training. Several membersof the clerical staff 
of the tramways department have given assistance, and a dozen 
ex-motormsn and conductors who had spare time in the morning, 
have been engaged. 


AMERICAN EXPORTS OF ELECTRICAL 
GOODS. 


Tux following figures, showing the exports of electrical goods 
from the United States during the year ended June, 1914, are 
taken from the recently-issued trade statistics; where possible 
figures for 1912-13 have been added for purposes of comparison, 
and notes of any increases or decreases given :— 


1912-13. 1913-14. Inc. or dec. 
Dollars. Dollars. Dollars. 
Telegraph instruments.— 
To Canada m 37,000 16,000 — 21,000 
„ Central America 6,000 14,000 + 8,000 
» Mexico P 2, 15,000 9,000 — 6,000 
„ Colombia A 33,000 6,000 — 27,000 
„ Argentina 2 — 1,000 + 1,000 
„ Cuba "A 66,000 1,000 — 65,000 
„ Brazil i A 18,000 29,000 + 11,000 
z Other countries 40,000 61,000 + 21,000 
A É 
Total 215,000 137,000 — 78,000 
Telephone instruments.— i 
To United Kingdom 151,000 55,000 — 96,000 
„ Canada ne 779,000 432,000 — 347,000 
„ Central America _ 7,000 38,000 + 31,000 
„ Mexico : 42,000 23,000 — 19,000 
„ Cuba 79,000 82,000 + 3,000 
„ Brazil 107,000 336,000 + 229,000 
„ other 8. 37,000 140,000 + 103,000 
„ Japan 30,000 14,000 — 16,000 
„ Australia sae 5,000 277,000 + 272.000 
„ Other countries. 135,000 156,000 + 21,000 
Total 1,372,000 1,553,000 + 181,000 
Other electrical instruments 
and appliances .*— 
To Canada 5,968,000 3,760,000 — 2,208,000 
„ Mexico 1,153,000 326,000 — 827,000 
„ Panama 1,012,000 566,000 — 446,000 
„ Cuba 610,000 374,000 — 236, 000 
„ Argentina 362,000 358,000 — 4,000 
„ Brazil 2,375,000 947,000 — 1,428,000 
„ Japan 1,067,000 483,000 — 584,000 
5 Philippine Islands 344,000 244.000 — 100.900 
„ Australia ; 672,000 516,000 — 156,000 
» United Kingdom 781,000 574,000 — 207,000 
Other countries. 3,103,000 2,292,000 — 811,000 


Total . 17,447,000 10,440,000 — 7,007,000 
* Included Insulated wire and cables in 1912-13. 


Gus engines, stattonary.— 


To Canada 150.000 144,000 — 6,000 
„ Argentina 23.000 26,000 + 3,000 
„ Australia ... 28,000 13.000 — 15.000 
„ Europe ni 104,000 | 111,000 + 7.000 
„ Other countries ... 107,000 89,000 — 18,000 
Total ee ve 412,000 383,000 — 29,000 
Electric motors.— l 
To United nee 150,000 461,000 + 311.000 
„ Canada 1,033,000 833,000 — 200,000 
„ Panama 233,000 221,000 — 12,000 
„ Mexico 441,000 264,000 — 177,000 
„Cuba 148,000 131,000 — 17,000 
, Argentina 82,000 109,000 + 27,000 
„ Brazil 272,000 179,000 — 93,000 
„ Chile 5 104,000 93,000 — 11,000 
„ British India 105,000 99,000 — 6.000 
„ Japan 399,000 829,000 + 430.000 
,, Austraha ... 2 ... 264,000 268,000 + 4.000 
„ Other countries . . 667,000 1, 055,000 + 4888, 000 
Total 3,798,000 4,542,000 + 744,000 
Petrol engines, stationary.— 
To Canada 1,269,000 1,009,000 — 260,000 
„ Argentina He oe 334,000 200,000 -- 134,000 
„ Australia . 8 ba 341,000 290,000 — 51,000 
„ Mexico 40,000 34,000 — 6,000 
„ United Kingdom 100,000 89,000 — 11,000 
„Other countries. 793,000 709,000 — 84,000 
Total 2,877,000 2,331,000 — 546,000 
Steam engines, stationary.— 3 
To Canada 260,000 190,000 + 70,000 
„ Cuba 100,000 000 — 62,000 
„ Mexico 5 51,000 40,000 — 11,000 
„ Brazil a beds 78,000 4,000 — 74,000 
,, Philippine Islands 20,000 29,000 + 9,000 
„ Other countries . ... 199,000 437,000 + 238,000 
Total Mie 708,000 738,000 + 30,000 
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Electric locomotives.— 
To Canada 


Total 


Dynamos and generators.— 
To Canada oe 

„ United Kingdom 
„ Panama x 


pain 5 ae 
„ Other countries ... 
Total 


Fane.— 


To Canada 
» Argentina 
„ Brazil 


99 


a Ai 
„ British India 


» Uruguay . oe 
„ Other countries 


Total 
Arc lamps.— 


To Canada 
» Brazil ; i 
„ Other countries. 


Total 


Carbon filament lamps.— 


To Canada 
„ Mexico 
„ Brazil dhe 
„ Other countries 


Total 


Metal fila ment lamps. — 


To Canada 

„ Mexico 

„ Cuba 

„ Argentina 
„ Brazil 

„ Australia we 
„ Other countries . 


re Is. 
Total 


Insulated wire and cables.— 


To United Kingdom 
„ Spain pas ais 
„ Canada 

„ Panama 


„ Australia ee Sag 
„ Other countries 


Total 


Static transformers.— 


To United Kingdom 
„ Spain oe aes 


„ Other countries ee 


Total 


1912-18. 1913-14. Inc. or dec. 
Dollars. Dollars. Dollars. 
146,000 28,000 — 118,000 
25,000 354,000 + 329,000 
43,000 — — 43,000 
21,000 — — 21,000 
17,000 4,000 — 13,000 
— 34, 000 + 34,000 
22,000 17,000 — 5,000 
274,000 437,000 + 163,000 
585,000 397,000 — 188,000 
342,000 333,000 — 9,000 
121,000 43,000 — 78,000 . 
66,000 26,000 — 140,000 
122,000 235,000 + 113,000 
114,000 136,000 + 22, 000 
109, 000 12,000 + 97,000 
848, 000 869,000 + 21,000 
117,000 92,000 — 25, 000 
24, 000 182,000 + 158,000 
225,000 309,000 + 84,000 
e 
2,773,000 2,634,000 — 139,000 
133,000 70,000 — 63,000 
53,000 87,000 + 34,000 
20,000 26,000 + 6,000 
25,000 27,000 + 2,000 
37,000 47,000 + 10,000 
10,000 25,000 + 15,000 
6,000 10,000 + 4,000 
6,000 17,000 + 11,000 
69,000 124,000 + 55,000 
359,000 433,000 + 74,000 
91,000 35,000 — 56,000 
52,000 14,000 m 38,000 
43,000 28,000 T 15,000 
186,000 77,000 DAT, 109,000 
13,000 7,000 — 6,000 
113,000 98,000 — 15,000 
28,000 10,000 — 18,000 
74,000 57,000 — 17,000 
228,000 172,000 — 56,000 
56, 000 26,000 — 30,000 
55,000 31,000 — 24,000 
38,000 18,000 PEN 20,000 
42,000 13,000 S 29,000 
53,000 25,000 — 28000 
34,000 13,000 — 21,000 
T 117,000 93,000 — 24,000 
395,000 219,000 — 176,000 
1912-13. 1913-14 
183,000 
Included 112,000 
in 000 
Other 273,000 
electrical 100,000 
instruments 215,000 
an 323,000 
appliances. 121,000 
448,000 
1,992,000 
1912-13, 1913-14. 
35,000 
422,000 
106,000 
137,000 
Not 99,000 
shown 55,000 
separately. 148,000 
38,000 
23,000 
47,000 
345,000 
1,455,000 


THE PROBLEM OF THE “POINT-FIVE” 
TARIFF. 


[COMMUNICATED. ] 


(Concluded from page 444.) 


Fias. 3 and 4 show that neither on a basis of rateable 
value nor of units sold per annum, do the mean prices per 
unit charged to various groups of consumers in the above- 
mentioned statistics, show continuity or AARG In fig. 3 
the points relating to each undertaking are linked together, 
but except in the oases of Blackpool and Sunderland the 
resulting curves are wildly erratic. Though not varying 
consistently, the Blackpool mean prices per unit consumed 


D. per Unit. 


Fia. 3.—MEAN PRICE PER UNIT FoR Houses OF DIFFEREKT 
RATEABLE VALUES, 


lie within a relatively small range. The definite upward 
character of the Sunderland curve (No. 5) is due to the 
increasing percentage charge on R. V. in that town as the 
actual rateable value increases. In all the other instances 
consumers living in houses of a certain R. V. may pay 
more or less for their energy than the average per unit 
paid by dwellers in smaller or larger houses. 
Plotting the average price paid per unit against the 
average units consumption per annum (fig. 4) we obtain 
points which cannot be linked to form a curve for each 
town. Taken en masse the prices show a tendency to 


97 


Fic. 4 —SHOwINd INEQUITABLE MEAN PRICE PER UNIT 
(PLOTTED AGAINST UNITS PER ANNUM), 


decrease with increasing annual consumption (at first rapidly 
then more slowly) but for each particular town the pointe are 
very erratic. Once again the Sunderland points show the 
most character, and for the same reason as before, but 
whereas the Sunderland prices rise considerably with the 
average annual consumption of the several groups, the 
Blackpool prices decrease moderately, and the Wrexham 
prices very considerably, and with fair consistency. Where 
such contradictory results exist it is not safe to 
deductions too far, but the main purpose of figs. 3 and 4 is 
already served by emphasising the extraordinary fluctuations 
in mean price with both rateable value and annual consump- 
tion. The pointe plotted representing averages for groupe 
of consumers, the results for individual consumers are 
probably far more erratic. 5 
Perhaps the most disturbing feature of fig. 4 is the 
considerable distance between points of the same series on 
the same ordinate, i. e., the considerable difference in average 


Vol. 77. No. 1,976, OOTOBER 8, 1915. ] 


THE ELECTRICAL REVIEW. 


477 


price per unit paid by consumers taking the same amount 
of energy but using it in houses of different rateable value. 

Nor can this discrepancy be justified by attributing it to 
differences in load factor, for sometimes the difference is in 
one direction and sometimes in the other. It may be con- 
tended that these wide fluctuations are only temporary, and 
would be smoothed out if every householder developed to 
the fall his electricity consuming capacity.” Undoubtedly 
that is so, to a considerable extent. The rateable value 
tariff, like any tariff based on a minimum fixed charge, 
encourages free consumption, since the average price per 
unit then decreases rapidly, though the total amount of the 
bill increases. 

For example, a consumer subjected to 12} per cent. fixed 
charge on £50 rateable value and charged Id. a unit, for all 
consumption, would have his total liability fixed on the 
following scale :— 


Energy 
charge 


um. ` e per unit 

600 units 250d. 1,750d. 3˙5d. 

1,000 „ oe 500d. 000d. 2°0d. 

1,500 „„ 750d. 2,250d. 1°5d. 

2.5004 1,250d. 2,750d. 1˙1d. 

5, n 2 2, 500d. 4, 000d. O˙8d. 
This table shows several things. It helps to explain the 


extraordinary fluctuations visible in the preceding curves, 
for though consumption of extra units increases the total 
bill but slowly, it reduces the mean price per unit rapidly. 


If a consumer chooses to consume more energy without 


exceeding a certain maximum demand, there is every reason 
why he should receive his whole supply at an appreciably 
lower average price, but there is no justification for charging 
Messrs. A, B, and C at the average rate of 1'1d., 1°5d., and 
1-9d. per unit respectively for equal annual consumption of 
1,500 units in each case, just because they live in houses 
assessed at £30, £50 and £70 respectively. 

If the maximum demand in the several cases were 
related definitely to the rateable value, the latter would be a 
reasonable basis, but it is only too well known to the average 
citizen that the rateable value of his house bears no relation 
to the number of his household or the domestic utility of the 
building. District, size of garden, and assessor’s whim area 
few of the factors determining the rateable value. Number 
and position of windows, nature of surroundings, number 
and habits of household are factors influencing the con- 
sumption of electricity for lighting and other domestic 
purposes. Where is the connecting link between these 
groups of factors? Admittedly, in a general way, higher 
rateable value means a larger house and larger maximum 
demand, but is there, in the first place, any definite relation 
between the two, and ought, in the second place, a consumer 
to be penalised just because, for one reason or another, he 
does not develop his electrical consumption in the manner, 
and to the extent which his rateable value indicates as 
possible? Surely the answer to both questions is in the 
negative. 

On the average for a whole district the rateable value 
tariff may be equitable, and in most cases where it is working 
it is equitable as between supply authorities and consumers 
as a body, but is this altogether unconnected with the facts 
that the tariff has only been in vogue a few years, and 
when it was put into force it was deliberately arranged to 
give what might be called average equity? In other 
words, is not the tariff very largely artificial with just 
that basis of reason sufficient to make it plausible and 
workable for the nonce ? 

The rateable value tariff must already be responsible for 
grave anomalies between the current consumption and bills 
of individual consumers, and such anomalies cannot be good 
for the development of the industry as a whole. In many 
cases the consumer has alternative tariffs which he can 
adopt if he feels himself aggrieved, but the alternatives are 
usually—if not invariably—such as to place either them or 
electric heating and cooking out of the question. The 
% noint-five” tariff is essential to healthy heating and cooking 
development, and some form of supplementary fixed charge 
is necessary if all unite are to be sold at the same rate and 
through the same wiring. The maximum demand system 
in a modified form is, in the writer’s opinion, the best and 
fairest possible. Every consumer is entitled to special con- 


sideration of his case, since, after all, it is to meet the elec- 
trical engineers’ difficulties and limitations that any 
departure at all from the flat rate is required. 

The ordinary exposition of the Wright system: So 
much a unit for the first hour's use per diem of maximum 
demand and so much a unit afterwards,” is muddling to the 
layman. Of course it is, and it is safe to say that a good 
percentage of canvassers who rattle out the phrase so glibly 
are unable to explain it. It is not necessary to raise the 
householder’s suspicions by this formula, nor is it necessary 
to install maximum demand indicators. It is, at this date, 
quite easy to estimate what will be the average maximum 
demand for any proposed equipment, and so to determine a 
fixed charge which shall be fairer to the consumer than the 
R.V. charge can be, whilst being, for the district as a whole, 
equally satisfactory to the station. 

Naturally, some consumers will take higher power at times 
than that to which they are strictly entitled, but, in the 
aggregate, this will not constitute a serious problem, and, 
over a year’s working, all consumers will have benefited to 
much the same extent by this concession without the station 
having experienced any particular inconvenience. No doubt, 
basing the fixed charge on kilowatts installed, will check 
installation to some extent, but this consideration cannot be 
held to justify imposition of an unfairly high fixed charge 
on a section of the consumers, as is necessarily the case 
where the rateable value basis is adopted. The latter has 
the effect of checking any installation at all! The R.V. 
basis amounts to saying to the consumer : “ living ina house 
like this, with a garden like this, and in a district like this, 
you ought to consume so much current. If you don’t, you 
will have to pay dearly for what we do supply ; and, anyhow, 
your bill can’t be less than so much, and will be so much 
more before the average price is really cheap.” Expressing 
in words what the tariff does in fact, renders it sufficiently 
clear that whatever the business getting merits of the 
R. V. tariff, due to its being so simply expressed and under- 
stood, it cannot be regarded as a system likely to produce 
continuous and permanent development and satisfaction. 

In the Marylebone district of London the initial charge 
under the point-five tariff is based on £18 138. 4d. per 
calculated maximum demand of lighting, this calculated 
maximum being 70 per cent. of the watts installed (leas purely 
„convenience lights). The average annual consumption of 


Fia. 5.—“ Poli NT. FV“ TARIFF BASED ON CALCULATED 
MAXIMUM DEMAND. 


consumers, subject to annual charges, ranging from £3 to 
£20, is then as shown in fig. 5, curve a, the mean price per 
unit ascending gradually and fairly smoothly as shown by 
curve B. Without dilating further upon this particular 
tariff, it is mentioned in illustration of the rationality of 
making the fixed charge depend directly on maximum 
demand. 

Whether the maximum demand be that for all purposes 
or that for lighting alone, or whether discrimination be made 
between the maximum demand for lighting and that for 
heating and cooking (each being charged at a separate rate) 
is a matter for the supply engineer to decide in each 
particular case. To achieve a satisfactory solution in the 
particular case is much easier than in the general or purely 
abstract case, where tariffs are concerned. The difficulty of 
explaining maximum demand systems to consumers has been 
much exaggerated; the whole problem can be much simpli- 
fied, while maintaining sufficient practical accuracy, by 
substitating estimated maximum demand (as a definite per- 
centage of installation) for actual maximum demand as 
measured by demand indicators. 
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- Though much has already been written concerning the 
rateable-value tariff, the writer believes this farther 
contribution to be justified by the apparent tendency to 
consider an R. V. percentage the standard initial charge under 
a “ point-five” tariff. This tendency could hardly fail to be 
inimical to the best development of electrical heating and 
cooking, and the present temporary check in these fields, 
and in the introduction of cheapened tariffs, affords an excel- 
lent opportunity to discuss whether recent developments 
have really been along sound lines. No consideration of 
avoiding risk and worry at the time of introducing a fresh 
tariff ought to be taken as justifying one which will not 
prove permanently satisfactory. 


LEGAL. 


AN INTERESTING WAGES CLAIM. 


JupGE MELLOR, at the Manchester County Court on Thursday of 
last week, had before him a case in which an employer sud a 
workman, whom he had engaged, but who subsequently wrote 
that he could not fulfil the engagement, for one week's wager, and 
for a further week's wages in lieu of notice. The defendant agreed 
to enter plaintiff's service in August, but a fortnight before he 
should have started he sent plaintiff a postcard to the effect that 
he could not fulfil the engagement. Plaintiff thereupos tried to 
get another workman to take the place of defendant, but he was 
unsuccessful, Defendant now pleaded that the engagement was 
not definitely concluded, and declared his belief that he was not 


liable, since he never entered on the work and gave notice that he 


did not intend to do so a fortnight earlier. 

His HoxoUR found that there had been a breach of contract as 
the engagement had been made and not kept, bat held that plaintiff 
was entitled to one week's wages only, and gave judgment to that 
effect, with costa, | 


DUBLIN ELECTBICIANS FINED, 


THE Dablin Munitions Court has imposed a fine of £1 each on 
nine electricians for leaving work. It was complained against 
the men that they took part in a strike without having first had 
the matter of difference referred to the Board of Trade. Messrs. 
Edmundson’s Electrical Corporation, the employers, are con- 
tractors for Government work, and defendants were employed under 
them at a certain factory. The Court overruled an objection 
which had been raised that Mr. Bruty, Measre. Edmundsons 
manager, the complainant in the summonses, was not the 
aggrieved party, and announced that if a settlement were made, 
and the men returned to work, the fines would not be enforced. 


WAR ITEMS. 


The War and Station Engineers.— Like kindred organisa- 
tions, the Association of Electrical Station Engineers has 
been adversely affected by the war. Approximately 250 
members have joined His Majestv’s Forces, and many mem- 
bers have left station work to take up more remunerative 
work in other sections of the engineering industrv, the 
majority going into the factories for munitions work. A 
large number of station engineers have taken advantage 
of this opportunity for transferring. their services to other 
departments of activitv, where the opportunities for ad- 
vencement and the remuneration are better than in station 
work. These men have been a great loss to the A. E. S. E., 
as they have been, we are informed, men of energy and 
spirit; the same may be said of those who have joined H.M. 
Forces, though it is anticipated that they will resume their 
active membership when hostilities cease. Owing to the 
loss of men from the stations, chief engineers are, it is 
said, putting difficulties in the wav of further men leaving, 
and in some cases there have been certain instances of in- 
justice Which the A. E. S. E. is at present actively investigat- 
ing. At the end of Mav last a meeting was held of the 
A. IL. S. II. London Committee and representatives of the 
Associated Municipal Electrical Engineers (Greater London), 
when the A. E. S. L. again put forward the suggestion for 
the forming of a combined committee to which all differ- 
ences which occurred in stations in the London district 
could be referred, and the matter is still under consideration 
by the . XI. E. b. The set-back which the X. E. S. E. had to 
contend with in the early months of the war has been 
practically overcome, and new members are joining at a 
satisfactory rate. The greatest progress has been made in 
the Newcastle-on-Tyne Branch, which has lately become 
very active and has been successful in obtaining some con- 
cessions with regard to cancelled holidays, ete., for the 
members. Negotiations are still proceeding with regard to 
increased salaries, Since January of this year a monthly 
circular, entitled Progress, has been sent to all mem- 


bers of the Association, in which discussions on subjects of 
interest are published. This circular was started chiefly for 
the benefit of members who are scattered in different parts 
of the country and are a long distance from the important 
centres, and, in consequence, cannot attend meetings. The 
A.E.S.E. is continually making efforts to better conditions 
in individual stations and has generally effected some im- 
provement in each case. : 


The War Spirit in Australia.—Mr. P. J. Pringle, chief 
engineer and general manager of the Electric Supply Com- 
pany of Victoria, Ltd., Ballarat, who, as most electric supply 
men will remember, left these islands some years ago to take 
up his present position in Australia, has sent us a large 
poster card which has been designed by a prominent Mel- 
bourne engineer, who is circulating it at his own expense. 
The object of this poster, which we reproduce below, is 
obvious. As our readers will have gathered from our fre- 
quent references to the anti-enemy attitude in Australia, 
feeling runs extremely high out there in regard to trading 
with the enemy, both now and after the war. The very 
prospect of ever again finding it necessary to deal with 
German firms or their representatives and handling German- 
made goods is as the effective administering of an cmetic 
in its consequences. Therefore, it is not surprising that this 
very plain-speaking poster is being freely adopted in Australia 
by business firms. Mr. Pringle expresses the hope that the 
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sentiments that it sets forth will be approved of by the Home 
fims, and judging from what we hear them say, und the 
correspondence that reaches us, he is not far wrong in regard 
to many of them. The last clause of the policy, as printed 
on the right-hand side of the poster, is not strong enough 
for Mr. Pringle. In his opinion nothing short of a “ national 
appeal? should ever again allow enemy goods to enter 
Australia, and that he is not by any means alone in this 
idea may be gathered from the following resolution 
which he moved at, and secured the adoption of by, a 
recently held meeting of employers:— That in the interests 
of the Empire this Association supports and approves of 
prohibitive restrictions keing placed by the Federal Govern- 
ment on the importations of enemy goods into Australia, 
and urges that such restrictions remain in force until a 
national appeal calls for reconsideration of the matter.“ 
Mr. Pringle voices Australian feeling thus:—‘‘ The inde- 
cision of the Home Government much surprises us out here. 

Foreign Electrical Firms and the Manufacture of Muni: 
tions.—It has become an exceedingly bitter pill for the 
Germans to swallow that certain electrical and other 
firms in the United States have manufactured muni— 
tions of war for the British Allies—a fact which has been 
discussed in this country and is well known throughout 
the world. But an instance has arisen in Europe which 
has been eagerly seized upon by a Frankfort newspaper (the 
leading commercial and industrial organ in Germany) as a 
glorious example of “ industrial neutrality,” as it is termed. 
The case in question is that of the Swiss firm of Brown, 
Boveri & Co., from whose annual report for 1914-15 a sen- 
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tence has been extracted which, it is said, will be read with 
equal attention in Germany and the United States, although 
with very different sentiments. The sentence runs:—‘‘ The 
branches of manufacture remained entirely unchanged dur- 
ing the past year. In particular, the company took up no 
new branches of any kind during the war and in connection 
with it. The company strictly refrained from any manu- 
facture of war material in so far as the question was not io 
concern orders for the Swiss confederation.” Such a state- 
ment, the Frankfort newspaper declares, is all the more 
noteworthy because the matter affects an undertaking of the 
heavy electrical industry which is specially suitable for being 
transformed into one for the production of war material. 
The newspaper proceeds to remark that the possibility was 
open to earn large war profits—it was open to all—for the 
Swiss company would not at all have needed to favour one 
party of belligerents at the cost of the other, as war material 
could have been delivered to all (!) yet the company 
“ strictly refrained from any manufacture of war material.“ 
This point of view is held by the German newspaper to be 
highly un-American,” as is sought to be shown by the 
quotation of a second case, where a certain neutral country’s 
orders, offered in the United States, are stated to be only 
acceptable provided that the country in question is on the 
side of Great Britain and her Allies. Yet it was reported 
about two months ago that German contracts for munitions 
were being executed in the United States and the deliveries 
forwarded to South America for re-exportation to the Father- 
land via Holland and Denmark. We are, however, not 
particularly concerned with this side of the problem. What 
is, however, of great importance is the fact that compara- 
tively small nations which are co-terminous with Germany 
have the fate of Belgium before their eyes, and they have 
been frequently warned to be circumspect in their attitude 
towards Germany. Under the circumstances these small 
nations, or their engineering firms, for obvious reasons 
would not undertake to manufacture munitions for the use 
of the central powers, whilst their proximity to the latter 
would act as a deterrent to any production of war material 
for the British Allies, even if the engineering firms in the 
comparatively little countries were willing to contract for work 
of this kind. It is far from our intention to suggest that the 
Swiss company in question would work for either one com- 
bination of nations or the other. No doubt all Swiss firms, 
having regard to the enormous consumption of small arms 
and gun ammunition in the present war, together with the 
part played by heavy guns, are strained to the utmost of 
their capacity in meeting the requirements of their own 
Government in munitions so as to provide against any 
possibilities of the future, and in so far as labour, which is 
extremely scarce owing to the mobilisation, is available. 
Apart, however, from this point of view, it has to be remem- 
bered that the Baden compan: ssesses extensive interests 
in Germany, including the subsidiary company of the same 
name at Mannheim, and material interests may be expected 
to carry a considerable weight in the present times. It is 
scarcely necessary to state that the German newspaper does 
not inform its readers whether the Mannheim company 1s 
or is not producing war material; nor does it say that it 
would be possible for long-range guns on German territory 


to reach Baden, provided that no mountain chain offering 


an adequate obstacle intervened between the two districts. 
As a consequence the German contention that the Swiss 
company could have delivered war material to all the belli. 
gerents falls to the ground. It would have been possible to 


forward supplics to Germany or Austria, but for the reasons 
‘stated any such deliveries to the other group of nations 


would have been out of the question. 

Osram- Robertson Red Cross Van.—The illustration here- 
with shows the ambulance van presented to the St. John’s 
Ambulance Association by the Osram-Robertson Lamp 
Works, Ltd. This van is designed to carry eight patients, 


the driver and an attendant, and the design of every detail 
of the equipment conforms to the latest and best_practice. 
The van was photographed outside the Osram-Robertson 
Lamp Works at Hammersmith, but it is now doing valu- 


able service. 


The German War Loan.—The “ Ironmonger ” states that 
the following were subscribers to the third war loan to the 


amounts stated:— 
Siemens & Siemens Schuckert Companies. . £650,000 


The War Metal Co. eid es as 250, 
Auer Incandescent Gas Light Co., Berlin 125,000 
Duisburg Cable Works ... Ms dei 100,000 
Hackethal Cable & Wire Works, Hanover 50,000 
Engineering Works, Ehrhardt & Sehmer, 

Saarbrücken . 20,500 


Electricity Works Employés.—Three workmen employed 
at the Eccles Corporation’s electricity works resigned re- 
cently, and the Electricity Committee has directed the Town 
Clerk to communicate with the Minister of Munitions with 
a view to preventing its workpeople going to other employ- 
ment except by consent of the Corporation. 

Controlled Establishments.—The Minister of Munitions 
has declared 264 additional factories as controlled establish- 
ments, bringing up the total to 979 on October 4th. 


OUR LEGAL QUERY COLUMN. 


“ INTERESTED ” writes: — A local authority having power to 
Wire consumers’ premises, sell and hire electrical apparatus, 
etc., appoint a selling agent. The agent, who lives within 
the borough boundary, purchases a number of second-hand 
motors, at an agreed price, from the Corporation in question 
for the purpose of re-selling. Is it essential for the authority 
to whom these powers have been granted to satisfy them- 
selves that their agent only re-sells to persons residing inside 
the borough, and for use on their supply? 8 

„ Without knowing the exact terms of the Provisional 
Order under which the lighting authority in question sell and 
hire apparatus, it is difficult to say whether the proceeding 
referred to in the query is legal or not. If they were autho- 
rised ‘‘to sell” generally, without qualification, it does not 
appear that their right to do so can be limited to consumers 
or other persons within the area of supply. If they have 
power to sell at all, it would not seem to be illegal for them 
to supply motors, second-hand or new, to an agent within the 
district wholly irrespective of the use to which he proposed 
to put them afterwards. 


FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


AMENDMENTS, 


RUSSIA.—As a result of negotiations between the British 
Ambassador in Petrograd and the Imperial Russian Govern- 
ment, it has been decided that Russian Consular Officers in the 
United Kingdom and in British oversea territories will, as from 
August Ist, issue visa and legalise free of charge certificates of 
origin covering goods of British origin exported to Russia. 

he Russian Governinent have decided that the prohibition 
of the exportation of steel and lead by all land and sea fron- 
tiers of European Russia applies also to manufactures and 
alloys of these metals. 


BRITISH HONDURAS.—Under a new tariff which has 
recently been put into force a duty of 15 per cent. ad valorem 
is levied on all goods not separately mentioned in the tariff; 
this rate will apply to a considerable nmuber of electrical and 
similar goods. 

SIBERIA.—It has been decided that importation of the fol- 
lowing goods into Siberia via Yenesei River may be allowed 
free of duty :—Cast-iron in pigs, scrap and filings; manufac- 
tured iron (har iron, etc., ingots, pigs, iron rails, sheet and 
plate iron, slfaped iron, etc.); tinplate and sheet iron painted, 
varnished, galvanised, or coated with cominon metals; steel 
(in bars, billets, scrap, sheets, shaped steel, etc.); tin (in pigs, 
rods, crap. sheets, even polished and amalgam); boiler- 
makers’ wares of iron or steel, and pipes and connected parte 
of iron or steel; wire of iron or steel; machines and apparatus 
complete or incomplete, fitted together or in parts, of cast- 
iron, wrought-iron or steel, with or without parts composed 
of other materials, even if combined with copper to an extent 
not exceeding 25 per cent. of the total weight of the machine; 
also spare parts of such machines and apparatus composed of 
the same materials imported together with the machines and 
apparatus. 

NORWAY.—The Norwegian Customs Department have 
decided with reference to their prohibited exports that alloys 
of metal are not prohibited to be exported unless they are 
specially mentioned in the list of prohibited exports, as, for 
example, “antimony and alloys” and “copper and alloys of 
copper with common metals.’ This decision, however, only 
applies to cases in which the constitution of the alloys is 
normal. In cases where a metallic alloy contains an unusual 
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amount of a metal of which the exportation is prohibited, the 
prohibition is to be applied to such alloy also. In doubtful 
cases, the exporter will be required to prove that the constitu- 
tion of the alloy is normal. 


AUSTRALIA.—The Board of Trade has received from the 


High Commissioner for Australia a statement as to the method 
of paying duty under the new Australian Customs Tariff on 


advertising matter sent to Australia through the post. This 


matter, which is taken to include catalogues, prospectuses, bill- 
heads, labels, etc., etc., is dutiable if of United Kingdom 
production at the rate of 8d. per lb., or 35 per cent. ad 
valorem; or, if produced elsewhere, at the rate of 10d. per 
lb., or 40 per cent. ad valorem. In each case the rate appli- 
cable is that which produces the higher duty, but it will be 
found that, with very rare exceptions, the duty may be pro- 
perly assessed at tho specific rate (8d. or 10d. per Ib.) on such 
matter imported through the post. 

2. The rates mentioned apply to all the advertising matter 
and other articles referred to above, whether introduced 
through the post or otherwise, and even when forwarded in 
single copies per post addressed to individuals, except in 
cases coming under paragraph 5. 

3. In the case of advertising matter sent through the post 
to individuals the duty may be paid by anv of the methods 
specified hereunder :— 

(a) The total weight of any one mail may be ascertained 
by a consignor, and the duty payable as mentioned in para— 
graph 1 may be remitted in one sum to the Deputy Postmaster- 
General of the State to which the advertising matter is 
addressed. In such cases a notification that such remittance 
has been made should appear on each packet. 

(b) The duty may be paid on the same basis as in (a) by 
the consignor’s agents in the Commonwealth. 

(c) Duty stamps may be affixed to each package covering 
the amount of duty payable on same. These stamps may be 
purchased in denominations of 4d., Id., 2d., 3d., 4d., 5d., 6d., 
Td., 8d., 9d., 10d., 11d., and 1s., from the offices of the 
Commonwealth of Australia in London, 72, Victoria Street, 
London, S. W. The Duty Stamps must be cancelled by the 
sender before dispatch by writing or stamping the date across 
the face. 

(d) If none of the above methods be followed. postal sur- 
charges will be made in the Commonwealth to cover the duty 
due on each packet. 

4. For the purpose of paragraph 3 (c) and (d) the following 
scale of charges on fractions of a pound weight has been 


approved :— 
If oft United Kingdom 


Amount. production. Otherwise. 
. Up to 1 oz. Up to 102. 
ld. es 2 ve ” 14 ” 
14d. $ 3 57 57 24 v9 
2d. ve 4 7 77 33 77 
24d. 5 59 ’ 4 >» 
zd. 6 55 5 43 : 
sad. * 7 59 57 D4 „ 
4d. ie 8 Sie 57 6} 5 * 
td. 3 ee A 
Od. 10 9 27 8 vs 
51d ` 11 a? 77 83 5 
6d fs 12 r 39 94 ” 
64d. „ Bo „ 104 „ 
7d. 8 14 ; 77 113 75 
Td. : D wx, „% o 
Sd. 16 5 55 123 5 
84d. 77 134 ” 
Od. „ 144 „ 
97d. 57 154 55 
10d. 16 


5. In cases where the total duty on any one mail addressed 
by any one consignor to any one State of the Commonwealth 
does not exceed 1s., the payment of duty is waived. If there 
13 reasonable ground for belief that this concession is being 
‘abused by the distribution of a consignment over more than 
one mail, the whole of the matter affected is to be charged 
duty. When this exemption is claimed for any consignment 
each package should bear an intimation that the total duty 
does not exceed 1s. 

6. As the Imperial postage regulations do not allow any 
postal packet to contain any enclosure addressed to a different 
person at a different address, the use of Commonwealth Duty 
‘Stamps issued from the High Commissioner's Office is limited 
to packets sent to single addresses, and such duty stamps 
must not be used in connection with the dispatch of circulars, 
etec., packed together but intended for different addresses. 


ye 


China Covers for Switches.—In view of the necessity 
for economising in the use of metals, Messrs. J. H. TUCKER & Co., 
of King's Road, Hay Mille. Birmingham. have drawn our attention 
to a line of china-covered flat type switches which they are supply- 
ing in a variety of colours, to harmonise with surrounding wood- 
work, The light oak and “mahogany” coloured switches 
which they have sent us as samples, are admirable imitations of 
these woods ; dark oak and walnut can also be matched. and covers 
of this kind possess decided advantages over the usual white and 
b'ak china covers, of which also the firm supplies large quantitier. 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 
Compiled expressly for this journal by Messrs. W. P. Tuompson & Co. 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. — 


13.344. Connections of electrical conduits.” F. W. Uren. September 20th. 


13.357. Electric switches.“ F. C. STOCKEL. September 20th. 
13.388. Electric switches.“ H. Lucas & W. C. Turner. September 90th. 


13.389. Laminated armatures for magneto-machines, cores for electric 
coils, and the like.“ H. Lucas & W. H. EDwands. September 20th. 


13.415. Manufacture of electrical conductor or wire retaining bands and 
apparatus therefor.” E. Fewkes. September 21st. 


13,436. Electric ignition of internal- combustion engines.” J. W. T. 
Carr & C. Percy. September 2lst. 


13.438. Production of X-rays.” Sin J. M. Davioson. September 21st. 


13.450. Thermic telephones and like instruments.“ PIETER DE LANGE ANo 
NAAMLOOZE VENNOOTSCHAP DE NEDEKLANDSCHE THCRMO-TELEPHOON MAATSCHAPPIJ. 
September 2lst. 

13,458. “ Keys of electrical telegraph transmitters.“ H. E. ALLCOCK. 
September 21st. 

13.469. Driving and controlling dynamo-clectric generators.” W. F. 
Wirkinson & J. Fern. Septemter 22nd. 

13.181. Dynamo-clectric machines.“ F. A. Heys (Neuland Patents, Ltd., 
U.S. A.). September 22nd. (Complete.) 

13.482. Dynamo-clectric machines.” F. A. Heys (Neuland Patents, Ltd., 
U. S.A.). September 22nd. (Complete.) 

13.488. Dynamo-electric machines.“ F. A. Heys (Neuland Patents, Ltd., 
U.S. A.). September 22nd. (Complete.) l 

13.488. Dynamo-electric machines.“ F. A. Heys (Neuland Patents, Ltd., 
U.S. &.). September 22nd. (Complete.) 

13.498. Electric lamps.“ F. Mrab. September 22nd. 

13.501. Electrical distribution systems.“ E. T. Wiass. September 
ud. 

13.555. Incandescent electric lamps.” W. J. HERMCES. September 28rd. 
( Complete.) 

13.561. Dynamoelectric machines of the commutator type.” G. 
SCHROEDER, September 23rd 
13.562. Dynamo-rlectric machines of the commutator type.“ G. 
SCHROEDER, September 23rd. 

13.568. Means for minimising sparking at break of a circuit containing 
inductance and capacity in series.“ T. F. WALL. September 24th. 

13.600. Locking lamp socket.” T. H. A. Brown. September %th. 
(Complete.) 

13.614. Electric selective devices.“ A. H. Morse & InpDo-Eurorgan TELE- 
GRAPH Co., IL Tro. September 24th. 

13.615. Supply of clectric energy to wireless telegraphy installations. 
A. II. Morse & ISUO-ECNOPEAN ‘TELEGRAPIL Co., Lto. September 24th. 

13,618. ‘Insulating airtight joints for terminals of vapour electric appa- 
ratus.” Braitisn Werstiscuouse Exvecrric & MANUFACTURING Co., Lap. (West- 
inghouse Electric & Manufacturing Co., United States). September 24th 
(Complete.) 

13.656 . Automatic circuit-interrupting devices.“ A. pu Pasgunmn & J. M 
L. SLATER, September 25th. 

13,679. Electro-magnetically-operated mechanisms.“ R. S. Lewis. Sep- 
tember 25th. i 


PUBLISHED SPECIFICATIONS. 


` 


2924. 


19,8609. PrRockSS FoR PRODUCING TuE Lininc oF AN ELECTRIC INOUE@TION Fur- 
sack G. Brustlein. September 15th. 


20,908. ARRANSEMENTS FOR SYNCHRONISING APPARATUS HAVING SIMILAR PERIODIC 
MovEMENTS. W. P. Thompson (Soc. Anon des Telegraphes Edouard Belin). 
October 13th. 


22,226. Mercury Switches. G. Wilkinson. November 9th. 


24,368. Fuses or Cut-outs For ELECTRIC Circuits. V. Hope. December 
215/. (Addition to 22,575/13.) 


2915. 
498. SELECTING DEVILES OPERATED BY CURRENT l{ururises. O. Imray (Siemens 
and Halske Akt. Ges.). January 12th. 


553. ELECTRIC Locks ann SwiTcnks For Lirrs. Smith, Major & Stevens, 
Ltd.. and C. G. Major. January 13th. ; 


863. SPAKKING PLUGS FOR INTERNAL-COMBUSTION ENGINES AND THE LIKB, W. F. 


Grafton and W. G. Cairney. January 19th. 

982. ELECTRICAL APPARATUS FOR EFFECTING THE CHEMICAL COMBINATION OF 
Gases. C. C. Meigs. January 21st. (January 23rd, 1914.) 

1.113. FLECTRIC Switch FoR USE WITH WEIGHING Scares. W. & T. Avery, 
Ltd., and R. R. Gibbs. January 23rd. 

2,236. ELITE Prpal. Switcnes. Robert Bosch (firm of). February lith. 
(July 29th, 1914.) . 

2.248. Enectaic Wetpinc. E. I. Heinsohn. February Iich. (February 
2ist, 1914.) 

3.283. ELectkic ContrRoLiars. Igranic Electric Co., Ltd. (Cutler-Hanimer 
Minufacturiog: Co.). March Ist. 

8.565. ARRANGEMENTS FOR OPERATING SwitcHinGc Devices sy Exvacrric Cen- 
RENT Tupcuses. O. Imray (Siemens & Halske Akt. Ces.). March 5th. 


3,997. EnFcTRICALLY-DRIVEN RADIAL-ARM DRILLING AND HE LIKE Macmnes. 
H. Wilkinson. March 13th. 


4.007. Propuction oF RON TEN Rays. J. E. Lilienfeld. March 15th. 
(November 15th, 1913.) 


6.196. ComBination LHC TNC Switch asb Fuse. A. H. Short. April 26th. 
(Addition to 8.45514.) 


Strike at Schenectady.—A Central News dispatch 
says that 10,000 men employed in the workshops of the General 
Electric Co. at Schenectady, New York, struck work on Monday. 
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H. ALABASTER, GATEHOUSE & CO., 
4, Ludgato Hill, London, E.C. 


IT is aniversally recognised that the vast upheaval which 
is shaking the foundations of civilisation and engrossing 
the attention of all humanity will not pass away and leave 
things as they were. We shall find ourselves in a changed 
world, faced with new conditions, and with a very different 
outlook upon our surroundings; neither business nor 
pleasure will be as usual ’—we shall have to adapt our- 
selves to conform with the new régime, and to bring our- 
selves into harmony with our environment as closely as 
possible. Efficiency in all respects must be our watch- 
word—efficiency in organisation, in production, in distribu- 
tion—and in order to attain efficiency every obstacle to our 
industrial and commercial progress must be removed, gently 
if possible, bat firmly in any event. We are only gradu- 
ally learning the lesson; our rulers have not yet dared to 
call upon us as a nation to make the supreme sacrifice and 
to attain the highest ideal of patriotism by subordinat- 
ing ourselves and our private aims and feelings 
absolutely to the imperative needs of our country—but the 
time is fast approaching when they will do so. It is an 
epoch in the history of our race—we trust, a triumphant 
epoch ; only those who merit victory can command it, and 
we confidently believe that the nation will prove itself 
worthy, as it has done before, and will shoulder the burden 
cheerfully and with unflinching determination to conquer. 

But it is not only in the ranks of the Army and Navy, 
or of the makers of munitions of war, that self-sacrifice 
must be manifested ; in every part of our social, domestic, 
and political life the welfare of the nation must be the 
predominant consideration, before which all private interests 
must give way. We are a conservative people—but we 
must learn to be progressive, bearing in mind that any 
hindrance to our progress must be ruthlessly flang aside. 
And surely there is no greater obstacle to our commercial 
welfare than the obsolete systems—if such they can be 
called—of coinage, weights, and measures that handicap 
our intercourse with foreign nations and impede the 
development of our trade, to an extent that is fully 
realised by few. We have for many years advocated reform 
in this connection, and we believe that the return of peace 
will afford an ideal and unique opportunity to bring it about 
—an opportunity such as may never recur. 

In normal times, a great objection to the idogion of 
new weights and measures has been the “dislocation of 
trade ” that many feared would ensue ; now that our export 
trade has undergone a compound fracture, surely no one will 
hint at dislocation. The mind of the country is aroused ; 
men and women in all ranks of society are alert, they are in 
a mood to receive new ideas, and to consider them without 
that tendency to prejudice with which we are afflicted in 
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time of peace. Now, then, is the time; and we earnestly 
call upon all advocates of efficiency and reform to aid us in 
our efforts to convince the opponents of change that it is 
their duty to accept new systems of weights, measures, and 
coinage, for the sake of their country’s welfare. 

During the past month we have been preparing to open a 
campaign for this purpose, with the results which are set forth 
elsewhere in this issue; the prospects are far more favour- 
able than we had dared to hope, and we are encouraged to 
believe that at least one great blessing may perhaps be 
gathered from this otherwise accursed conflict of the 
nations — the reform of our units. 

While our inquiry made no pretence of being exhaustive, 
it was addressed to very diversified classes of firms, and the 
answers appear to be derived from all parts of the field 
embraced ; they may therefore be taken to represent the 
opinions of a fair sample of the British manufacturers 
belonging to, or connected with, the electrical industries, 
and this view is strengthened by the fact that the propor- 
tion of ayes to noes has remained roughly constant from the 
time when they began to come in. Many of the replies 
were accompanied by interesting letters, a selection from 
which will be published in due course. 

We may observe that, while we have here coupled the 
metric system and decimal coinage under one heading, we 


do not suggest that they are necessarily combined or inter- 


dependent ; either could be adopted without the other, and 
it is interesting to note that although the numbers respec- 
tively for and against these two items are approximately 
equal, many of our correspondents favour one whilst object- 
ing to the other. In view of the necessity of economising 
clerical labour after the war, we are disposed to regard the 
adoption of decimal coinage as of importance second only to 
that of the metric system. No one who has lived abroad 
for any length of time will dispute the assertion that facility 
in dealing with decimal coinage is acquired in a very few 
days, and that the simplicity of the system endows 
it with immense advantages over our awkward 
sub-divisions, rendering many calculations almost 
automatic. Similarly, it is to those who have had extended 
experience of the use of metric weights and measures that 
we should turn for guidance; and their verdict is unani- 
mous. Most of the opposition to both systems is, we 
believe, founded upon lack of acquaintance with their true 
merite, and upon erroneous ideas regarding the difficulty of 
adopting them in office and workshop; we shall endeavour to 
convince the sceptics, asking them in the meantime to preserve 
an open mind, and to weigh judicially the pros and cons. 


THE copper market has maintained a 
pretty uniform appearance of firmness, 
and it has become increasingly evident during the past few 
weeks that producers in America are in a position in which 
they can practically enforce their own terms. The fact that 
the financial centre of the world has, as one of the results 
of the war, practically left this country and settled itself in 
New York, is bound to play a more and more important 
part in the furtherance and extension of speculative 
operations across the Atlantic in all directions where 
the abundant supply of capital becomes a necessary acces- 
sory. So long as London regulated the world’s mone 
market, so long were American speculative interests, whic 
were dependent upon the money market for carrying out 


Copper. 


their plans, continually thwarted, besides having their plans 
of campaign rendered the more difficult to arrange owing 
to the necessity of taking the London money market into 
their calculations. All this is now a thing of the past, and 
America, by drawing gold by the tens of millions from 
Europe, has assumed a financial superiority which her most 
enthusiastic financiers never foresaw. America can now 
finance copper by the hundred thousand tons if she chooses 
to do so, without any undue anxiety regarding the imme- 
diate consequences, and the outlook for the copper market 
has, therefore, undergone a fundamental alteration with the 
recognition of this fact by leading producers across the 
Atlantic. There is no longer any pretence made that con- 
sumption is absorbing output. Leading American smelters 
and refiners, indeed, state that they are accumulating stocks 
at their refineries, but they add that financial conditions areso 
altered that they can easily afford to pursue a policy which, but 
for the war, would have landed them inevitably, and in a short 
time, in an uncomfortable situation. Trade buying is pretty 
good, but naturally enough falls far below that of normal 
times, if only for the reason that Central Europe is cut off 
from the rest of the world. There is not much specalative 
interest taken in the London market ; indeed, there is no 
money in this country available for speculation, and there 
will be less and less as the drain of capital proceeds without 
cessation. The Americans may continue to accumulate 
copper until the end of the war (whenever this may be), bat 
if they are going to finance a tonnage increase at the pre- 
sent rate from now until then, there seems under the pre- 
sent somewhat disconsolate surroundings the chance of 
sufficient copper being piled up across the Atlantic to supply 
the entire world’s requirements for many months ez stock. 
It is useless to attempt to forecast the future under the 
topsy-turvy conditions prevailing to-day; bat for the time 
being entire control of the situation seems to be vested in 
producers. 


| A BEPORT prepared by another party 
The Appeal from of munition workers who have been to 


* the Front, makes an urgent appeal on 
Muaitions, behalf of the Forces for more shells, 


more high-explosive shells, more 
galvanised iron to make roofs for the trenches, more 
expanded metal to hold up the sides, and more cable for 
communications. The men called for more of this, and 
more of that, but the deputation also saw the need as well 
as heard it expressed, and they appeal to everyone without 
exception, to give their best efforts and maintain such a 
record that the results will stistain all wants at the Front. 
The report, which is signed by representatives of the Steam 
Engine Makers’ Society, United Brass Founders’ Society, 
the Amalgamated Society of Engineers, the Electrical 
Trades’ Union, and the Boiler-makers’ Iron and Steel 
Shipbuilders’ Society, says among other things :-— 
Industrial stoppages, for no matter what motive, cause 
great indignation. Our troops feel that, while they toil 
and fight under the fall stress of modern military conditions, 
it is wicked and wrong for anyone to impede their supplies. 
Every course of action, whether by employers or men, that 
results in a limited output is ed with the same detesta- 
tion.” Further: Nothing more inspiring than the sight 
of our men at the Front can be imagined, and we return 
from our tour with a single desire—to do all in our power 
to maintain and increase the supplies on which the success 
of their heroic endeavours depends, and without which all 
they have been giving, and must atill give, will have been 
given in vain.” : 

We trust that such words as these, telling such terrible 
truths, will burn their way into the minds and hearte of all 
who have in hand any work whatsoever, the expediting of 
which may help to back up those who are fighting for, or 
with us, on so many Fronts. Such testimonies should not be 
merely printed once in the morning newspapers, to be over- 
looked among the other important matters of the day, or 
circulated in a “report to members,“ to be put out of sight 
after once perusing ; they should be used as effective posters, 
printed in big type and placed on hoardings wherever vital 


manufacturing operations are proceeding, and in the thousand 


munitions factories too. 
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THE ELECTRICAL INDUSTRY IN THE 
UNITED STATES. 


By “ CONTANGO.” 


[This article contains a general view of present conditions, with 
some specific facts of interest to the manufacturer and central 
station manager alike. The author is a well-known financial 
writer of Chicago and New York, who also specialises on electrical 
matters, and who has just come safely through the War Zone. | 


Ir is generally said in the United States that advertising 
bills are always the last to be paid, be it by manufacturing 
concerns or by big corporations. Whether this is the case 
in England, and why it is so in the United States, one does 
not know. But one does know that when times are bad 
and business is poor, in nine cases out of ten the advertising 
appropriation is the first to be cut, and also that the only 
man who does good business at such a time, and progresses 
in spite of depression, and the cut expense at any cost” 
policy of his fellows, is the odd man who persists in sticking 
to it with his advertising. It is unusual, because, of course, 
he is the unusual man. This being the case, and it 
certainly is so in the States, in the opinion of one who 
derives his opinions from 25 years of observation, it may be 
stated that one and all of the great American corporations, 
industrial and public utility, started this year with a sub- 
stantial cut in their annual appropriation for advertising. 
Let me give a succinct example of what this means. One of the 
great Chicago public utility companies has been accustomed 
for several years to spend $260,000 a year on adver- 
tising put out by ite advertising department, not to mention 
considerable in addition authorised by the executive 
department; but in January this year, when considering 
the Budget with a view to the future, it cut that figure by 
just about $50,000. Has the business of 1915 so far 
justified this, and was the economy a wise one? To the 
first question the answer must be Yes”; to the second 
as a general proposition, the answer must be No,” and, in 
this particular instance, also “ No,” because there has been 
a betterment in the autumn outlook in the States for the 
first time since 1912. Therefore, continuous advertising 
would have been better. 

Literally, as far a3 the electrical industry is concerned, there 
has been poor business, with a rather poor outlook since the 
middle of 1913 up to August of this year. Even the most deter- 
mined boosters have allowed this on the quiet,” if not in 
public. The year 1918 closed with the tide decidedly at 
the ebb and business very dull. Then the beginning of 
1915 showed a very slight turn with, however, a consider- 
ably larger volume of business than at any time in 1914. 


Though the American exports showed a big jump towards 


the closed of 1914, the electrical industry was not respon- 
sible as yet for much of this. Provisions and grain and the 
steel companies had the lion’s share. However, there are 
very many manufacturing concerns identified with the 
electrical and kindred industries rushed at this time with 
war orders. To what extent this benefits the industry as a 
whole is a moot question; in ordinary times there would 
have been extreme difficulty in filling normal demands of 
central station systems and of electrical plants in all parts 


of the country, also the dealer in electrical supplies would 


have been hard put to it to get any orders through, but 
until just recently the central station systems and other 
electrical plants, as well as the dealer, had not been in the 
market to any extent; moreover, it must be noted here 
that while an increase in the use of electric power is steadily 
maintained by a change from steam, or by installations in 
new factories, yet, owing to the shutting-down of activity in 
many industrial lines, this development has not gone 
ahead as fast as usual. The point to consider in a broad 
way is, assuming the war to last for a considerable time 
longer, to what extent will the United States become the 
workshop of the world? England is more and more taken 
up with war needs in all branches of trade, so for that 
matter is France, and so will be any nation engaged in the 
conflict. Germany doesn't count, because her ability to do 
anything outside of herself has been completely crippled. 
This, then, bears on the immediate future to the extent that 


no man can tell at all what will happen in regard to the 
expansion of the electrical industry from the mannufacturer’s 
point of view by reason of the electrical needs of other 
nations. As to the central station, capital has for two 
years been withheld from the development of this branch. 
Extensions, as well as new projects, have been held back. 
Combination and consolidation of plants into systems 
have remained dormant. The usual capital released would, 
therefore, bring about tremendousexpansion. But the question 
is, where is the capital to come from? As a rule it has flowed not 
only from England but from other European countries, or at 
any rate to the extent that international finance has played a 
sufficient part in American affairs to set free home capital 
in large quantities, both for the manufacturing end of the 
industry and the development of new centres of generation. 
But there is no such international finance these days. 
There are in all parts of the country hydro-electric 


‘developments which it was intended to put into operation 


long ago. In the big centres of population the increase in 
building and new additions is beginning to crowd the 
existing generating stations. It must never be forgotten 
that the population is always increasing, and in the United 
States the growth of cities is extraordinarily rapid. All 
this increase in growth calls for an ever-increasing electrical 
supply, and the increase in the use of current means 
corresponding increase in the manufacture of transformers, 
cables, everything connected with the transmission of 
„juice in fact, and then comes the increase in the use of 
appliances, devices, lamps and electrical conveniences of 
every kind. In the United States everything is electrical. 

In point of fact, the electrical supply men, and even 
manufacturers, have said “ nothing doing,” when asked how 
business has been, at any time during the past two years. 
The outlook, however, is rather different now, for there is 
pressure from within and from without. If investors will get 
over their timidity and let their money go to help supply, 
even a portion of that daily five million dollars which it 
is estimated is needed at this period by the electrical central 
station industry as a whole, then there will be a tremendous 
forward movement in the United States, the signs of which 
are already slightly indicated. 

One thing good has happened from the forced economies 
of the last two years, and that is the large organisations 
have learnt exactly where there has been waste and where 
hidden extravagance has gone on unchecked. Many oor- 
porations offered prizes to their ‘employés for suggestions as 
to where a saving might be effected. This brought ont all 
manner of unsuspected leaks. To be specific, one corpora- 
tion used to allow each of its departments to handle its own 
stamps practically just as the head of the department would 
instead of having a central mailing department. This 
has now been established, and the result is a very remark- 
able saving in the stamp appropriation. Specific details 
such as these are given to show how very thoronghly in the 
past two years there has been a house-cleaning with the 
American corporations and industrial concerns. In con- 
clusion, it may be stated most emphatically that the elec- 
trical industry in the United States has weathered the past 
two years of stress better than any other section of the 
industrial world. As to the central station systems, they, 
too, have for the most part kept up their interest and 
dividends. The number of failures has been comparatively 
small, though, of course, to achieve these results they have 
had to reduce their force of employé3 very considerably in 
all sections of the country. 

The outlook, then, is good, better than it has been for a 
couple of years, and it is quite possible that the future may 
be one of very extraordinary growth, at any rate so far as 
the manufacturer is concerned. The English reader now has 
the facts before him as to existing conditions in the States 


and can be s> guided. 


New Diesel Engine.—A new type of Diesel engine has 
jast been completed at the works of Messre. Franco Tosi, at 
Legnano. It is of 1.000 H. ., and is intended for electrical work 
at the Government docks at Taranto. The engine, whioh is stated 
to embody several improvements, is of the four-cylinder, two-cycle 
single-acting type, 
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ENGINEERING AND OTHER SOCIETIES: 
THE 1915-16 SESSION. 


We have made inquiries of the secretaries of various 
engineering and other ecientific societies and organisations 
with reference to arrangements for the session which is now 
beginning. While many familiar faces will be missing 
owing to the war, in only a few cases has it been found 
necessary to make any material alterations so far as the 
holding of meetings is concerned. Meetings of graduates 
and students would hardly be expected at such a time when 
men of eligible age are either with the Forces or engaged 
upon engineering munitions work. We give below the 
result of our inquiries :— 


Institution of Electrical Engineers.—The Institution will hold its 
first London meeting for the session on Thursday, November 11th, 
when Mr. P. C. Sparks, the new president, will deliver his inaugural 


` address. The London and provincial Sections will meet practically 


as usual, but it may happen that one or two of the Local Sections 
will slightly reduce the number of meetings. The number of 
members of all classes with the Forces is at present 1,100. 


The arrangements for the first half of Session are as follows :— 

November 1lth.— Mr. C. P. Sparks's Presidential Address. 

W seten A. B. Field, “Difficulties of Design of High-Fpeed 

Decne Nb. Mr. J. R. Beard. The Design of High-Pressure Distribu- 

Janui Sn. 1918.—Prof. Miles Walker, The Predetermination of the 
Performance of Dynamo Elec trio Machines.“ 

January Nih.— Mr. N. W. Storer. The Possibilitics in the Design of v. o. 
Traction Motors, &o.“ 

The Institution of Civil Eagineers.— The sessional meetings of 
the Institution will be held fortnightly as last year. The papers 
submitted for discussion in the early part of the session will include 
several communications on the question of wave-action in har- 
bours, and papers on “ Economy in Turbines and Condensers,” The 
Punjab Triple Canal Project,” The Main Drainage of Cairo, and 
the Rangoon River-Training Works.” Naturally, the meetings will 
be considerably affected by the war, and following the course 
adopted last year, it is not proposed to hold Studente’ Meetings. 
The secretary (Dr. J. H. T. Tudsbery) already has a note of the 
names of some 1,500 of the members and students of the Institution 
who are in naval and military service, and it is probable that a 
larger number is so occupied in transport and munition work of all 
kinds that, for the time being, their attention must be altogether 
withdrawn from participation in the work of profeesional 
societies. 

Institution of Mechanical Engineers. -A list of dates of meetings 
has just been issued. The firat meeting takes place to-night, as 
already announced. Approximately 610 members of all classes 
of the Institution are serving in the Army or Navy. 

Association of Mining Electrical Engineers.—It is not at present 
contemplated that the usual arrangements for branch meetings 
during the forthcoming Session will be altered consequent upon 
the war. The branches make their own arrangements regarding 
their meetings. So far as has been ascertained, 79 members of the 
Association are serving with the Imperial Foroes. 

Institution of Mining Engineers.—The general and annual general 
meetings of this Institution will be held next year, as usual, but 


the dates have not yet been fixed. About 250 members are at 


present serving with his Majesty's Forces, and we regret to learn 
that 20 members have been killed in action. 

Faraday Suciety—No particular alterations are being made in 
arrangements for the forthcoming session. A meeting isto be held 
on Tuesday next as announced to-day in your Forthcoming Evente.” 
The society will hold a general discussion on The Corrosion of 
Metals,” the date of which will, in all probability, be early in 
December. Further detaile with regard to this meeting will be 
available later. A register is in course of preparation of members 
serving at the Front or serving H.M. Government in other ways. 

Junior Institution of Hagineers.— The meetings will be held as 
usual; the monthly one on the second Monday in the month, and 
the weekly ones every Friday. Approximately 185 members have 
joined the Forces, The following arrangements are announced :— 


W. V. H. Capps. 
Friday, October th. — Eleotric Clocks,” by Mr. W. B. Prince. 

Association of Charge Engineers. — The Session opened on Wed- 
nesday last with the presidential address of Mr. Frank Bailey. It 
has been only with great difficulty that arrangements for the 
Session have been made. All the usual Socials have been dropped 
for the year, but a date has been provisionally fixed for the Annual 
Dinner in the hope that we may have good cause for rejoicing.“ 
Many members have resigned previous positions and entered upon 
service in munitions factories ; some are in the R. N. A. S., and others 
in other branches of the Forces. The following are come of the 
fixtures for the Seesion :— 


December &th.— Mr. A. E. Penn on Ammunition Manufacture.” 

January lcth, 1916.—Mr. W. H. Bcoth on Limit Gaug:s ard their Appli- 
cations.’ g 

February Veh. - Mr. Wi fced Sekes on Multiple Effeot and Systems of 
Refrig - ration.“ 

March 8 h. — Mr. W. N. Petty on Lubricaticg Oils. 

March 25h. — Annual Dinner. 

Apri] Itch. Mr. Gerald Stoory on “Etsam Turbines.” 


Padar, Ootnber 23ud.— Safety Precautions for Transmission Machinery,“ by 
r 


Society of Engineers ( Inc.).—Meetings will be held as usual. 
No alteration was made last sessior, and the attendances at meetings 
were quite up to the average. The list of members with 
the Foroes is very incomplete, containing the names of only 42 
gentlemen. S| 

North-East Coast Institution of Engineers and Shipbuilders.— 
No alterations are contemplated inthe meeting arrangements for 
the Session, beyond that the meetings of the Graduate Section 
will be curtaikd owing to the fact that a large number of 
Graduates are away on Active Service. The active Session of the 
Institution begins on Friday, the 29th inst., when Mr. Herbert 
Rowell, president elect, will deliver his presidential acdrees. 
The following and other papers will be read on dates to be 
announced. 

% The Time Element in some Ship Calculations,” by Prof. J. J. Welch. 

** Notes on Ship Model Experiments,” by Mr. G. B. Baker. l 

„The Education of Youths before and during their Apprenticeship,” by 

Principal V. A. Mundella. 

„The Organisation of Works,” by Mr. P. B. Newell. 

„The Standardieation of Stability Curves,” by Mr. Wilfred Ayre. 

So far as is known the number of members serving with the 
Forces is 150. 

Manchester Association of Engineers.—The coming session will be 
on practically the same lines as those of previous years. The inaugural 
address of the President (Mr. Samuel Boswell) was delivered on 
Saturday last. Other items in the Syllabus are as follow :— 


October 28rd.—Prof. J. E. Petavel (Manchester University), on Notes on Some 
Recent Researches,” 

November 13th.—Mr. C. E. Stromeyer on e Sienoe aud Practice in Engi- 
nee ing.“ i 

Novomer T= Ma H. J. Moysey on * Design and Application of Ball 


December 18th.—Topical Discussion Evening. 

January Sth, 1916.—Mr. Alfred Etche le on The Importance of Uniform 
Conditions for ma age Operations and Industrial Work.” 

January 23nd.—Mr. E. L. Kh on ‘Cast-Iron : The Strergth and Properties 


of Cas e ` 
February 12sh.—Mr. G. E. Windeler on Oll Engines.” 
February 26th.—Mr. Ernest F. Lange on *“ Cast Steel as a Matrial of Con- 
a 79 


March IIth. Mr. James Tinto on Iudla-Rubber and Balata Belting as Con- 
veyor and Power Transmission Belts.“ 
March 2%th.—Report of the Tool Steel Research Committee. 

Post Office, Telephone and Telegraph Society of London.—The 
membership of this Society is open to both sexes. About 50 male 
members have joined the Foroes. The Society was reorganised on 
ita present basis for the 1913-14 session, and the membership would 
have increased but for the war, which depleted the staff eligible for 
membership and caused additional demands upon those remaining 
behind. The following arrangements have been made :— 


October 25th.— Presidential Address by the Postmaster-Genera!, followed 
by an Address on “ Telephones, Provincial Organisation and Develop- 
ment,“ by Mr. R. A. Dalzell (Secretary's Office). 

November 2nd.—"' Telegraph Experiences in India,“ by Mr. J. J. Tyrrell 

- (Central Telegraph Office). 
December 14th.— Fifteen Minute Papers :— 
% Bupe n as Been from Below,“ by Mr. S. A. Coase (OC. T. O.). 
% Phonograma, by Mr. B. R. Mead (L. T. S.). 
% The Deficit on the Telegrap * by Mr. W. H. F. Webb (C. T. O.). 

January Lith. 1916.—“ Public Administration and Finanoe. The Correlation 
of,” by Mr. F. O. Cook (Aocountant-General’s Department). 

February 28th.—‘*' Loading of Telephone Ciicuite,"’ by Mr. A. B. Hart 
(@ngineer.in-Chief’s Office). 5 

March 27th.—"* Telegraph and Telephone Work in a Provinolal Depot,“ by 
Mr. J. M. Rusk, of stores Department, Edinburgh. 

April 18th.—"* Telegraph Tariffs and Economio Needs,” by Mr. John Lee 
(Telegraph Traffic Manager, Secretary's Office). 

Association of Electrical Station Engineers. — No particular 
arrangements made for the Session. Meetings will be held as and 
when required, Efforts are being made to hold regular meetings 

at the Newcastle and Manchester branches. Approximately 250 

members are with the Forces, 


Chemical Suciety.— The ordinary Scientific meetings will be held 
as usual, commencing with an informal meeting on Thursday, 
Ootober 21st. Lectures have been arranged for as follows :— 
November 18tb, by Dr. E. J. Russell; February 8rd, by Prof. W. H. 
Bragg; May 18th, by Prof. F. Gowland Hopkins. 


Salford Technical and Engineering Association.—No alterations 
will be made. So far 35 members have notified the Seoretary that 
they have joined the Foroes. 

Batti-Wallahs’ Society.—The policy of the Society for the 
coming season has not yet been decided on. Out of a membership 
of about 250, between 40 and 50 are on active service. 

Institute of Metals.—No alterations in ents consequent 
upon the war. The annual general meeting will take place as 
usual, in March, 1916, followed by the annual May Lecture in May, 
1916. The number of members with the Forces is, approxi- 
mately, 80. 

Wolverhampton and District Engineering Society.—It is hoped 
to keep going as in previous yeara, but the syllabus is not yet pre- 
pared. Out of a membership of 150, 25 are with the Forces, and 
many, indeed most of the remainder, are engaged in different kinds 
of war work. There is, therefore, difficulty in securing suitable 


pers, 

Nottingham Suciet y of Engineers.—Consequent upon the war the 
meetings are being held monthly instead of fortnightly, and the 
number of works visits has been reduced. Approximately, 20 
members are with the Forces. The society has proffered assistance 
to the local Munitions Committee. The President - designate, 
Brigadier Com. G. M. Jackson, is engaged on military service, and 
Mr. W. Ralph Bates (Alfreton Ironworks), a Life Vice-President, 
was elected President for the session 1914-15. The following 
arrangements are announced :— 


October 20th.—‘‘ Steam Turbines, Blowersand Compressors,” by Mr. J. Golder 
(Messrs. Fraser & Chalmers, L. d.). 
Novembsr 17th.—"* Layout and Equipment of Engineering Works,“ by Mr. 
F. A. Garrett (M. sara. Ruten, Proctor & Oo., Lied.). . 
n „ by Mr. A. W. Shepherd (Messrs. J. H. Andre and 
On, sje 
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Diesel Engine Users’ Association.—Regular meetings recommence 
on October 20th, when there will be a further discussion on the 
lubrication of Diesel engines. Most of the Association’s 50 
members have important responsibilities at home in connection 
with the supply of electric power for public purposes and for war 
factories, any are working in connection with the various 
Munitions Committees or are on special constabulary 
those engaged on Active Service with the Foroes are Capt. W. E. 
Brandreth, of High Wycombe, the hon. sec., whose place during 
his absence is being taken by Mr. Percy Still; Mr. A. C. Gilling, 
of Epsom ; Mr. T. E. Eachus, of St. Albans; and Mr. A. N. Rye, of 
Guernsey. , 

Greenock Electrical Society —The first meeting of the session 
takes place to-night as announced in our ‘Forthcoming Events.“ 
„ for the session contains many interesting papers and 
visite. 
engincer, Greenock, is the præsident for the ensuing session, and 
9 va secretary is Mr. H. G. Wright, Electricity Offices, 

reenock, 


- 


‘DECIMAL COINAGE AND THE METRIC 
SYSTEM. 


REALISING some time ago the extreme importance 


of removing every impediment to our foreign export 
trade, in order that we may be able to withstand the 
onslaught that Germany is sure to make upon us in 
the industrial war when peace is restored, the 
Editors of this journal took steps to ascertain the 
views of manufacturing firms belonging to or asso- 
ciated with the electrical industries, with regard to 
the desirability of adopting the metric system of 
weights and measures, so as to facilitate our dealings 
with countries in which it was in force. We also 
took the opportunity of putting questions to them 
on certain other points, which were embodied in the 
following circular letter: — | 


DECIMAL COINAGE AND THE METRIC SYSTEM. 


Deag Sms, 

In our issue of auguet 13th (p. 214) we published a 
letter written by a British commercial traveller to the British 
Chamber of Commerce in Italy, in which it was pointed out 
that price lists and quotations in English coinage, weights 
and measures were unintelligible to Continental buyers, an 
that it was impossible to secure their orders unless our offers 
were made in terms of decimal coinage and the metric system. 

We have for many years supported this view, have 
advocated the national adoption of the metric system not 
only as a key to the trade of the Continent, but also as an 
invaluable aid to the development of engineering trade with 
the whole world; if this course is not yet possible, there is 
at any rate nothing to prevent to use of the metric system 
in preparing catalogues, price lists, and quotations for foreign 
countries. Some British firms have already adopted 
policy, with advantage to themselves, and we are desirous 
- of ascertaining the extent to which it has been posae, with 
a view to pomoni its further development. We should be 
much obliged, therefore, if you would kindly furnish us with 
replies to the questions subjoined, which wıll form the basis 
of a fature article in the ELECTRICAL REVIEW :— 

1. Do you employ the metric eystem in your correspondence 
with foreign clients? 

2. Are your products 

(a) described in your catalogues in terms of metric 
weights and measures? 
(b) priced in terms of foreign coinage? 
3. Do you employ the metric system in your workshops? 
4. Are you in favour of the adoption in this country 
ta) of decimal coinage? - 
b) of metric weights and measures? 
5. Ma y we quote your name in referring to your replies in 
the Eusscrrica, REVIEW 
We close a copy of the questions and an addressed enve- 
\oye facilitate reply, and trusting that we may be favoured 
with your kind assistance in this matter, 
We are, dear Sirs, 
Yours faithfully, 
THe EDITORS. 
September 15th, 1915. 


Some 450 copies of this letter were sent out, to firms 
representing a very wide range of interests; over 120 
replies have been received, which we consider a ver 

satisfactory proportion, having regard to the experi- 
€nce of everyone who has conducted a similar 


service. Among 


Mr. W. B. Smith, A. M. I. E. E, chief assistant electrical. 


` trical industries. 


plebiscite, and to the heavy pressure of work on the 
shoulders of the majority of British manufacturing 
firms. While we have not space to deal with the 
replies individually, we propose to publish a selection 
of them, representing both sides of the questions 
under discussion, and to tabulate the results of the 
voting with fairness to both parties. Afterwards we 
hope to show good reasons for our belief that the 
adoption of the metric system and of decimal coinage 
would be of advantage to this country, and would 
not entail the expense and inconvenience with which 
the change is generally charged; but first we wish 
to express our cordial thanks to all those gentlemen. 
without rèspect to party, who have favoured us with 
their views on these important questions, and to add 
the hope that many of those who have not yet replied 
will kindly do so without delay—that they will sit 
down right away and do it before they forget. We 
should also welcome answers to our questions from 
any or all of our readers, particularly from manu- 
facturing firms and others connected with the elec- 
In view of the limitations of our 
space, we reserve our discretion as to the publica- 
tion of letters on the subjects here dealt with, but 
while we ourselves are emphatically in favour of 
root-and-branch reform, we will publish a fair pro- 
portion of the arguments that may be put forward 
to the contrary. We will not, however, bind our- 
selves to insert any suggestions for tinkering with 
our existing weights and measures—we regard such 
proposals as tending to aggravate the trouble, and 
we stand for uniformity with other nations, or no 
change at all. 

The following table summarises in briefest form 
the answers to our inquiries. Some explanatory 
comments will not be out of place. Obviously, our 


questions could not be detailed and verbose, and 


therefore could not cover a variety of contingencies; 
and the answers must be read in the same light, 
though in many cases detailed statements of great 
interest are made. Some of these will be reproduced 
in extenso later; at the moment we can only indicate 
the general tenor of the replies, and our method of 
construing them. For instance, in reply to question 
3, some say partly, others yes ; we read both 
these as affirmative the question was not meant to 
imply to the exclusion of English measures, but 
to ascertain whether the metric system was used to 
any notable extent. Again, question 2 obviously 
relates mainly to catalogues destined for the perusal 
of foreign clients, and not necessarily to catalogues 
that are circulated only in this country. A firm that 
employs the metric system in correspondence with 
foreign clients when this appears desirable evi- 
dently does employ it, and the answer is yes; but 
where no printed lists are current we place the 
answer in the ‘‘ doubtful’? column. A firm that 
issues no price lists, but always quotes in the lan- 


. guage and coinage and measurements of any foreign 


country, obviously answers questions 1 and 2 in the 
affirmative. Where a firm states that in all its future 
catalogues the metric system will be used, the answer 
is taken to be yes.“ 

In many cases where the metric system is used in 
catalogues for foreign circulation, the local coinage 
is not used. This is often due to the fact that the 
rate of exchange varies, and hence it is not possible 
to quote fixed prices except in terms of English 
money. Another reason often given for not employ- 
ing foreign coinage is that the business is done 
through local agents, who undertake the translation 
and printing of catalogues in their own languages; 
hence the British firm is not responsible for the pro- 
duction of these catalogues. Again, some firms re- 
port that their foreign trade is not considerable, and 
the question has, therefore, not arisen; in such cases 
their replies are entered in the doubtful ” column, 
which also contains replies in which the writer ex- 
presses no definite opinion or leaves the question 
unanswered. l 
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QUESTION. REPLY. 8 
1. Do you employ the metric system in your xas CNS: tiul, 
correspondence with foreign clients? ... 86 25 10 


2. Are bed products f 
(a) ibed in your catalogues in terms 
of metric weights and measures? ... 56 51 14 
(b) priced in terms of foreign coinage? 41 62 18 
8. Do you a a the metric system in your 
shops 


wor ak oe ode we ae 61 64 6 
4. Are you in favour of the general adoption 
in this country 
a) of decimal coinage? 79 20 22 


b) of metrio weights and measures? . 87 21 13 


From the foregoing table, it will be seen that the 
great majority of those who give definite replies use 
the metric system in their correspondence with 
foreign clients, more or less. Rather more than half 
give metric equivalents in their catalogues, in addi- 
tion to English measures, or use the metric values 
alone. Only two-fifths price their goods in terms of 
foreign coinage; some of the reasons for this small 
proportion are given on p. 485, and must be admitted 
to be weighty. The majority employ the metric system 
to some extent in their workshops, as well as English 
units; a very few use the former almost exclusively ; 
but nearly half the firms use English measures alone. 
Several report that no difficulty is met with in the 
use of the metric system. 

The fourth question is one to which we attach 
great importance; the others relate to the existing 
practice of the writers, whereas the answers to the 
fourth tell us what they would like to do, and would 
do if everyone else would do the same. It will be 
seen that, excluding the doubtfuls, there is a majority 
of 4to 1 in favour of the general adoption of decimal 
coinage and the metric system in this country. 


(To be continued.) 


— ca n a) 


THE MODERN ELECTRIC ELEVATOR. 


IN a paper presented at a meeting of the AMERICAN Society OF 
MECHANICAL ENGINEERS, last year, Mr. Davip-Linpquist, Chief 
Engineer of the Otis Elevator Co., outlined some of the pecu- 
liar features of modern elevator or lift practice, which on 
account of the many storied buildings met with in 
American cities, has been developed to a much greater degree 
there than in this country. The following is an abstract of 


certain portions of his paper :— 
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Fic. 1.—OVERHEAD INSTALLATION OF GEABLESS TRACTION 
ELECTRIC ELEVATOR, 


The most suitable arrangement when installing a traction 
electric elevator is to place the machine directly over the 
hatchway as shown in fig. 1. The advantages of so doing 
are better traction, less amount of rope, longer rope life, 
minimum space required, and higher efficiency. Placing the 


machine directly over the hatchway imposes a load on the 
pune edus to the weight of the hoisting machine plus 
the l on car and counterweight ropes, whereas placing 
the machine below imposes a load on the building equivalent 
to twice the loads on car and counterweight ropes. For a 
duty of 2,500 lb. at 700 ft. min., the hoisting machine 
Mie about 16,000 lb., which is considerably less than the 
total load on car and counterweight ropes. : , 
The roping of a so-called gearless 1:1 traction machine- 
located overhead is very simple, as shown in fig. 2. The 
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1:1. ROPING, 


2:1. ROPING. 
Fie, 2.—ROPING oF TYPICAL GEARLESS TRACTION ELEVATORS, 


successful use in an elevator of a slow speed electric motor 
ribet connected to the driving sheave was first accom- 
pli about ten years ago. 

At first glance it would appear as if the traction drive would 
be 1 the ropes on the driving sheave depending solely 
upon friction. 

Before any of these traction machines were put on the 
market, a large number of tests were made under euch vari- 
able conditions as would be encountered in actual installa- 
tions. It was found that with one-half wraps around the 
driving sheave, the maximum traction relation—that is, the 
relation between the load on the heavy side of the ropes to 
that on the light side—was 1.56, and the minimum traction 
relation, with one-half wraps, was 1.4. With two half wraps 
the maximum relation is 2.43 and the minimum 1.96. 

> Maximum was obtained with a new turned sheave with 
practically new ropes and without any lubrication. The 
minimum was obtained with smoothly-worn sheave and ropes 
well lubricated, and with comparatively light tension and 
high epeed. The principal reasons for this result are. that 
with light tension and high speed there is an oil film between 
the rope and the sheave; moreover, the does not make 
contact over fully 180 deg. with the sheave, due to the stiffness 
of the rope and centrifugal action. 

Under ordinary conditions a 1:1 traction machine is 
usually provided with six ropes, f in. in diameter. The material 
is of soft steel, and in actual installations this will give a 
safety factor of not less than twelve. 

Each rope is provided with a self-adjusting swivel rope 
hitch of the ball and socket type. This permits a gradual 
creeping and thus prevents any excessive twisting strain, and 
relieves the rope of the bending strains at the hitch, princi- 
pally caused by vibration. ; 

Traction elevators are arranged so that in case of overrun 
at terminals, either the car or counterweight bottoms on a 
buffer, thereby reducing the traction sufficiently to prevent 
further motion of the car and counterweight even if the 


motor keeps on running, 


g 

The buffer is usually an oil buffer of a spring-return type 
placed in the bottom of the pit. 

In very high lifte the rope weight will cause considerable 
traction, which with the momentum of the car or counter- 
weg! t may cause either of them to travel into the overhead 
work, and therefore a retarding and latching device is fitted 


at the top of the hatchway for both car and counterweight in 
addition to the buff 


ers in the pit. The counterweight equals 


in total weight the weight of the car plus usually about 40 


per cent. of the maximum load. In an elevator of 2,500 lb. 


lifting capacity this equals 1,000 lb. (the overbalance), which 


represents six or seven people. With these in the car giving 
balanced conditions, the only power required would be for 
acceleration, friction and electrical losses. ate 

It is obvious that with a high rise elevator the variation in 
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the net load on the elevator machine due to the shifting of 
the . the hoisting ròpes from one side to the other 
of the driving sheave as the car moves up and down, would 
be excessive if this were not compensated for. This com- 
pensation is usually obtained by means of chains or ropes 
attached to the car and counterweight, and running down 
the hatch in a loop. 


The weight per foot of these compensating ropes is such 


that they, together with the electric cables (that lead to the 
car), will compensate weight of the hoisting ropes regard- 
e car. 
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FId. 3.— INSTALLATION OF TRACTION ELECTRIC ELEVATOR MACHINES WITH 


PLAIN BABBITTED BEABINGS, 


For all high speed high rise elevators, compensating ropes are 
used. In the pit a tension device is provided for the com- 
aio ba ropes. For moderate rises and comparatively slow 
speeds, chains may be used instead of ropes. 

The motor is of the slow-speed type, generally six-pole and 
usually provided with shunt field only; the armature is 
series wound with rectangular cross section conductors. With 


a 36-in. driving sheave, a car speed of 600 ft. per min. oorres- . 


ponds to 63.6 R. P. M. of the motor. This type of motor for 
he e elevator has a high efficiency at light loads, which 
vantageous where the average motor load is usually leas 
than one half its atng, A motor installed in the Metro- 
politan Life Tower, rated at 38 H. p., has a full load efficiency 
of 89 per cent.; 91.5 per cent. at half 
load, and over 90 per cent. at quarter 
load. The speed is 58 R.P.M. at 110 
volts. The driving sheave and brake 
wheel are of the rim type cast integral 
and bolted to the armature sleeve or 
spider. Circular rope grooves are em- 
ployed. The brake is of the shoe type, 
and the magnet is usually provided with 
series-winding for quick release, and with 
a shunt-winding for holding. The brake 
shoes are provided with a lining of fabri- 
cated asbestos. A gradual and soft 
application of the brake is obtained by 
a particular method of magnetic retarda- 
tion of the magnet cores, eliminating 
thereby the necessity for dash pots. A 
characteristic of the brake lining is that 
the friction is practically constant; with 
leather the friction coefficient decreases 
with the speed, which leads to creeping 
of 5 N i 

Bearings of the self-aligning type, an 
ball and roller bearings are used; the 
latter save space and often eliminate 
the necessity for double decking the 
machines. , 

In the case of elevators with 2:1 
roping, the saving in space in connec- 
tion with the sheaves becomes a neces- 
sity; for particularly in the counter- 
weight sheave a plain babbitted bearing 
5 size would be almost impos- 
sible. 

The author considers ball bearings Ao aja to roller bear- 
ings for elevators; they can run slightly out of alignment 
without causing destructive strains or excessive friction, and. 
will resist a certain amount of end thrust, which is not the 
case with roller bearings. ; 

The principal loss in ball bearings is that caused by the 
viscosity of the lubricant and increases greatly with speed. 
It is partly due to churning and partly to the force necessary 
to squeeze the lubricant out of the path of the balls; the main 
use of the lubricant is to protect against corrosion. 
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For slow-speed bearings a moderately heavy grease which 
will not flow is the best. : , 

The speed variation necessary in connection with high- 
speed traction elevators is obtained, partly by field regulation 
and party Dy series and by-pass resistance in the armature 
circuit. e field regulation is usually capable of 9 
full speed down to a speed from 60 to 40 per cent. of f 
speed; further slow-down is obtained by resistance control. 

The combination of the two methods mentioned is neces- 
sary for obtaining sufficiently slow car speed (about 90 ft. 
per min.). This slow speed is required for making accurate 
stops both at intermediate and terminal 
landings, and also in order to make a 
ort travel, or to inch up or 
down, to the landing. The exceedingly 
slow epeed automatically obtained when 
approaching terminal landings is neces- 
sary not only to secure accuracy of stope 
with varying loads, but to provide a 
fundamental eafety feature. It may be 
mentioned that anti-friction bearings not 
only materially aid in obtaining smooth- 
ness of operation but greatly facilitate 
the inching up to the floor landings. 

As a matter of fact, the 1: 1 electric 
traction machine with ball ngs has 
practically the smoothness of motion so 
much appreciated in hydraulic elevators. 

In connection with the regular operat- 
ing features of the control apparatus, 
there are alao a number of other features 
introduced for the purpose of safety. 
Some of these may be merely mentioned 
without going into too great detail :— 

(a) Automatic return of car switch to 
„off“ position. : 

(b) Automatic stopping switch on car 
for automatic stopping at terminal 
landings. 

(c) Final cut-out limit switches in 
hatchway operating independently of the 
automatic stopping switch. ; 

(d) Switches operated by centrifugal 
governor automatically stopping the elevator in case of over- 
speed ; the first switch cute the power off from the machine and 
applies the dynamic brake effect to the armature, and the 
mechanical brake to the brake pulley ; the second switch applies 
the light retarding force to the car safety referred to later. 

(e) The safety switch in the car under the control of the 
operator also perenne the same function as the two switches 
operated by the governor. i 

(f) Regulation of the shunt field by centrifugal governor 
to maintain constant full speed with variable loads. 

(g) Oil buffers, l mentioned, capable of indepen- 
dently stopping the fully loaded car when descending at 50 
per cent. excess speed without discomfort to the passengers. 


Fig, 4.—Gsour or TRACTION ELEVATOR MACHINE CONTROLLERS IN 
OVERHEAD INSTALLATION, 


(h) For high rise elevators the use of a mechanical retard- 
ing and latching device. 
traction machines, utilising 1:1 or 2:1 roping, 
have been built for loads varying from 2,000 to 11,000 Ib. at 
car speeds of 350 to 700 ft. per min. Of these duties the most 
generally used for the modern high office building, utilising 
1 roping, is about 2,500 lb. at 600 to 700 ft. per min., 
although in many cases a speed of 500 to 550 ft. per min. is 
found suitable. ee 
The high rise elevators in the Woolworth Building, N.Y., 
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have a epia of 700 ft. per min.; in the new Equitable Build- 
ing, N.Y., some of the express elevators travel part way at 
650 ft. and the remainder, on local service, at 550 ft. per min., 
the speed change being automatic. 
. The curves in fig. 6, produced from elevator tests, show 
the relation between time and speed, for express runs and 
for stopping at he floor. The maximum speed in the latter 
case is only about 70 per cent. of express speed. This is, how- 
ever, N an extreme case, as the car was heavy and the 
ropes long. are 
‘or moderately * buildings a 2: 1 roping is suitable for 
a car speed up to ft. per min. Machines of the geared 
type are most suitable when lower speeds are involved or 
where service conditions are not so severe; they can never 
equal the gearless type in smoothness of operation. Two 


Fic, 5.—INSTALLATION OF BALL-BEARING TRACTION MACHINES, 


geared types have been developed, employing worm and 
herring-bone gear reductions. 

The former is used extensively for slow and moderate speeds ; 
the herring-bone gear is somewhat more efficient and has 
been used with some success on quite bigh speed elevators. 

The worm gear has inherently less tendency to vibrate than 
the herring-bone gear. ; 

Tests on one of the latter gears (9:1) showed a loss of 1.5 
H.P. at a speed corresponding to a car speed of 500 ft. per 
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Fia,.6.—SPEED CURVES: HIGH-RISE ELEVATOR IN METROPOLITAN 
LIFE BUILDING Town, N.Y. 


min., due principally to the churning of the oil. If the oil 
is taken out of the gear case and the gear sprayed with suffi- 
cient oil to prevent cutting, the efficiency becomes ge 
pore d the same at different speeds, being a little over per 
cent. 


Rise: 537! Weight in Car: 2500/0. 


Steps / and 41. 
Speed: 609 ff per min. 


Total Weight of Car: 5500/b 
* Over-Balance : 1050», 


ý Stop 
Up. 


Tests of a 9:1 worm reduction showed an efficiency only 
2 to 8 per cent. lower. Worm gears with high-pitched worms 
are not so inefficient as generally thought; the oil losses under 
similar conditions to these mentioned before, in this case 
also reach about 1.5 H. p. 

Considerations of power consumption in the machine may 
be divided into three parts relating respectively to motor 
efficiency, gear efficiency, and inertia. e efficiency of the 
high-speed motor used with the geared machine is at normal 


Stops: 4i and I. 
Speed : 638 ft. per min. 


One Division = § Seconds. 


Down. 


Fic. 7.—POWER-CONSUMPTION CURVE; TRACTION ELEVATOR MACHINE, 
METROPOLITAN LIFE BUILDING TOWER, N.Y, 


loads less than that of the motors used with the gearless 
ef e its maximum efficiency may occasionally 
as high. 

An equal amount of field regulation may be applied to both 
high and slow-speed motors. The high-speed motor machine 
has under best conditions a gear loss of about 10 per cent., 
which is eliminated in the case of the gearless type. 
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TIME 
FIGs. 8 AND 9.—SERVICE CURVES (UPPER CHART EXPRESS, AND 
LOWER CHART, LOCAL SERVICE), FOR ELEVATORS IN HUDSON 
TERMINAL BUILDING, N.Y. 


Kinetic energy, although the most important factor in 
power e has been little considered, probably, owing 
to the difficulty in determining its amount in a complex 
elevator machine. i . 

An idea of the relatively high cost of operation of electric 
elevators, utilising high motors with gears, may 
gained by means of the following example: Assume a weigbt 
of 1 lb. revolving at a radius of 9 in. at 800 R. P. M. (which is 
the speed usual with motors for worm gear machines). The 
kinetic energy to be imparted to this weight each time it is 
a from rest and brought to full will then be 61.3 

If the elevator starts on an average of 4,500 times da 
and runs 300 days per year, the cost of the energy 1 

would amount to 
If, instead of one lb., the weight 


for acceleration, at 4 cents Kw.-hr 
$1.25 per lb. per year. 
were 219 lb. (which is the effective equivalent weight of a 
icular herring-bone gear machine), the cost would be 
273.00 per year. 3 
Of course, part of the kinetic energy required for starting 
is returned at the time of stopping, but, on the other hand, 
the starting efficiency is low, since a large amount of the 
ag is lost in the starting resistance and some in the motor. 
e loss in the starting resistance and motor is certainly 
larger than the energy recovered at the stop, and hence the 
cost per year for a rating and retarding 219 lb. of weight, 
227500 the above conditions, would amount to more 


In ordinary passenger service the loads taken up and down 
are practically the same: the electric power is not pr 
required for er transport but to overcome friction an 
supply the kinetic energy for each start less the amount 
recovered at the stop. e friction losses are by far thi 
smaller of the two; therefore a compari- 
son of the kinetic energies of two 
elevators in the same service, with the 
same method of control, gives a good 
idea of what their relative power con- 
sumption and rapidity of acceleration 
will be in actual service. 8 

In the following tabulation are given 
the kinetic energies of two traction 
machines, one with herring-bone gear 
and the other gearless, both built for a 
car speed of 600 ft. per min., and for the 
same load. The herring-bone gear 
machine had a motor . at 505 
R. P. M., a pinion with 23 teeth, gear with 213 teeth, and driving 
sheave 42 in. in diameter. The gearless machine had a motor 
running at 63.6 R. P. M. and a 36 in. driving sheave. 

It will be noted that the kinetic energy per start of the 
herring-bone machine would be about 5.5 times that of the 


1:1 gearless machine. Cede aga if the cost of power 
for i and retarding the 13,400 ft.-lb. of the former 
amounts to $273 per year, cost for the gearless machine 


would be $50. 
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HERRING-BONE GEAR MACHINE. 


Kinetic energy 
in ft.-lb. 
Motor armature a, eke 7,420 
Brake pullexnnnxnxnndnxLxdddddddsdsꝑꝛ wee 2,920 
Driving sheave 5 si e *. 1,000 
Herring-bone gear 2,060 
Total aa a a a e 13, 400 
GEARLESS MACHINE. 
Armature, brake pulley, driving sheave ... 2,450 


The increased kinetic energy of the geured machine is not 
directly proportional to the speeds of the motors employed in 
the respective 8, because the ratio between the kinetic 
energies of the driving sheave, brake and gear coupled to the 


motors is considerably less than proportionate to the motor 


e 


(Fic, 10.—ABBANGEMENT OF WEDGE-CLAMP SAFETY. 


speeds. If the armatures only are considered, the kinetic 
euergy is more than proportional to the speed because the 
penred machine requires a larger motor on account of gear 
osses. 

The maximum efficiency of a gearless traction elevator in a 
New York telephone building, from line to load, allowing for 
all losses is over 71 per cent.; similarly, the maximum effi- 
ciency of a complete elevator with herring-bone gear machine 
in the New Yale Club building, N.Y., is about 62 per cent. 
The two charts (figs. 8 and 9) show actual service condi- 
tions at the Hudson Terminal building, N.Y., which are 
severe and varied. In order to prevent congestion in a build- 
ing, the elevators must be capable of taking care of at least 
half or, say, two-thirds of all the people in the building dur- 
ing practically ten minutes. High speeds must be main- 

during rush hours; in this respect the electric elevator 
has the advantage over the hydraulic elevator, as the latter 
has its minimum speed when fully loaded. 

Fig. 10 illustrates the safety device usually employed until 
recently on elevators; it is the standard so-called wedge clamp 
safety, which clamps the rails for retarding and holding the 
elevator car in case of overspeed or free fall. Present practice 
utilises the same principle of application whether the safety 
is actuated under conditions of excessive speed with ropes 
intact or during free falling. A very strong retarding force 
is required to stop a free falling car, but if this is applied with 
ropes intact and is excessive the passengers will get an un- 
pleasant shock. 

For the above mentioned reasons, it is essential, therefore, 
that the safety should apply a strong retarding force in case 
of a free falling car with ropes parted, and a light retarding 
force in case of overspeed with ropes intact. 

Figs. 11 and 12 show the general features of an electro- 
mechanical elevator car safety, which embodies all of the 
above described requirements. The light retarding force is 
obtained by means of a helical steel spring forcing the wedges 
between the rollers of the safety jaws. When the car is in 
service this spring is held under compression by means of an 
electro-magnet. e instant the current in this magnet is 
interrupted, either by the centrifugal governor, safety switch 
in car or limit switches in the hatchway operated by the car 
or counterweight, the light retarding force is applied. 


The strong retarding force is obtained by revolving the 
aT drum, thereby zien the right and left-hand screw, 
which in turn moves the wedges and forces the jaws against 
the guide rails. The strong retarding force is definitely deter- 
mined by the number of turns around the safety drum, which 
vary in number according to the maximum load and the 
amount of the safety rope tension weight. 

The releasing carrier is placed on the counterweight and will 
therefore apply the strong retarding force of the car safety, 
even though the releasing carrier fails to release, due to 
faulty adjustment. The strong retarding force only is applied 
to the counterweight safety. 

Whenever the current is cut off from the elevator, the 
electrical parts of the safety are operated, thereby applying 


Frias, 11 AND 12.— DETAIL ViEWs OF ELECTRO-MECHANICAL 
SAFETY APPLIED TO CAR. 


the light retarding force. The mechanical actuating parts 
of the safety effecting the strong retarding force are con- 
tinually kept in slight motion when the elevator is in opera- 
tion, due to the different stretching of the hoist and governor 
ropes. A device of the kind described has been fitted by the 
Otis Co. to some 49 elevators in the new Equitable Building, 
N.Y., with very successful results. 
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A THERMOSTAT FOR MODERATE AND 


HIGH TEMPERATURES. 


By J. L. HAUGHTON, M.Sc. and D. HANSON, M.Sc., 
both of the National Physical Laboratory. 


(Abstract of paper read at the Autumn Meeting of the 
INsTITUTS OF METALS.) 


In the investigation of alloys with a view to establishing their 
diagram of thermal equilibrium, it is often necessary to main- 
tain the specimen at a more or less constant temperature for 
several hours, or even days or weeks. 

For low-temperature work this is a very simple matter; the 


problem, however, becomes much more difficult when higher 


temperatures are required. Up to 300 deg. O., it is possible 
to make use of the differential expansion of metals; but above 
that temperature oxidation effects become serious unless the 


more expensive metals are used. D' Arsonval has used an air 
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bulb working into a corrugated plate, such as that employed 
in, aft aneroid barometer, the motion of the plate being used 
to regulate the supply of gas to the furnace. A similar 
arrangement is described by Mellor for use with an electric 
. furnace, the expansion of the air being employed to break 
A circust through a relay which switches off the main furnace 
current. Both these forms of apparatus suffer seriously from 
the. fact that they are not independent of atmospheric pres- 
‘sure, and thay have therefore to be adjusted with changes in 
the barometer. o É 

Without being aware of the existence of either d’Arsonval’s 
or Mellor's instruments, the authors attempted to solve the 
problem on simijar lines. In the first apparatus that they 
constructed, a glass bulb was placed in the furnace, the bulb 
communicating with a u tube containing mercury. The use 
of glass necessarily limits the temperature attainable to about 
500 deg. C., but it was considered better to experiment with 
glass before incurring the expense of making a silica apparatus. 

The tube from the bulb leads, through a three-way cock 4 
(fig. 1), to a U-tube containing mercury. By means of the 
cock the tube can be put into communication with the U-tube, 
or with the air, while the U-tube itself can also be put into 
communication with the air, the way to the bulb being, under 
these circumstances, closed. Another three-way cock B serves 
to connect the other limb of the u-tube with the air or with 
a second bulb c, which is kept at a constant temperature by 
being immersed in a Thermos flask filled with ice. 
platinum wire D, sealed through the wall of the u-tube, and 
prolonged downwards inside it, makes permanent connection 
with the mercury, while a similar wire k, on the other side, 
and at a point where the tube is constricted, makes contact 
with the surface of the mercury of the other limb as it rises 
in the tube, the contact being again broken as it falls. The 
height of the wire k and the amount of mercury in the tube 
are so arranged that the pressure in the furnace-bulb is 


Fic. 1.—COMPLETE THERMOSTAT, AND MoviFieD BULB. 


slightly less than atmospheric, so that should a break occur 
in that bulb the current would be switched off; a fall of 
temperature being, in the majority of cases, a lesser evil than 
a rise. 

The three-way cocks, though not necessary, render the 
adjustment of the temperature a matter of great ease. The 

use of a completely closed apparatus overcomes the T 
of barometric influence, while immersing the outside bul 
in ice neutralises the effect of changes of room temperature. 
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Fig. 2.—TEMPERATURE CURVES. 
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The mercury-switch operates a relay in which a solenoid 
pulls a fork into or out of two mercury-cups. The whole 
apparatus (furnace, relay, etc.) is run off a 100-volt circuit. 
As first set yp the relay controlled the whole current to the 
furnace—a current far in excess of that necessary to give the 
required teinperature. With this arrangement the apparatus 
worked very badly, the temperature hunting over a range 
of about 50 deg. O. This was doubtless due to the e 
thermal lag between the furnace walls and the air-bulb, 


which enabled the excessive current to heat up the former 
to a very considerable extent before the latter operated the 
mercury control. On rearranging the apparatus so that only 
a definite amount of the current was cut in or out, leaving 
the maximum current not very much in excess of that neces- 
sary: to heat the furnace to the required temperature, the 
uniformity was greatly improved, and fig, 3a shows the tem- 
perature curve obtained. 

At this point it occurred to the authors that much better 
results could be obtained by placing the specimen in the 
middle of the bulb, so that the heat would have to pass 
through the air of the bulb before reaching the spectuen. 
In this way the lag of the air-bulb would be utilised to reduce 
the fluctuations of temperature in tho specimen, instead cf 
accentuating them, as in the older form. For this purpose a 
glass vessel was made of the form shown in fig, I. lhis was 
built into an electric resistance furnace, the heating wire 
being wound on to asbestos paper wrapped directly on the 
glass. This form‘of thermostat gave the curve of fig. 38. It 
will be seen that the temperature fluctuations of the specimen 
have been reduced from about 10 deg. to about 4 deg. C. by 
this modification. 

Alterations were then made in the amount of resistance cut 
into and out of the furnace by the relay. This was arranged 
so that the variations in current caused by the relay were 
just amply large enough to cover the range of accidental 
variations. This produced a further very considerable iro- 
provement in the working of the apparatus. Finally, the tube 
containing the specimen wae plugged with asbestos in front 
of, and behind, the specimen, with the result that the curve 
shown in fig. 3c was obtained. 

It was hoped to replace the glass vessel by a silica one, in 
order to enable work at a high temperature to be carried out; 
but pressure of other and more important work has made it 
necessary to postpone this indefinitely. Dr. Mellor found that 
his apparatus gave three times as great a variation at 700 
deg. as at 400 deg. O., and he attributes this to the greater 
effects of lag at high than at low temperature. In the present 
form of apparatus this difficulty should be completely over- 
come. 

It was always found that when a new bulb was put into 
the furnace the temperature was inclined to rise for a few 
weeks. For a day or two the rise was quite rapid—of the 
order of 5 or 10 deg. C. per day. This gradually fell off, and 
eventually the temperature steadied down. This conduct was 
all the more remarkable inasmuch as the apparatus was work- 
ing under a slightly reduced pressure, and yet a rise of tem- 
perature could only be produced by a further reduction of 
the pressure. There is little doubt that this effect is caused 
by the ageing of the glass, which would be fairly rapid at the 
temperature at which the thermostat was working. The 
phenomenon is indeed identical with the ageing of mercury 
thermometers. 


NEW ELECTRICAL DEVICES, FITTINGS 
‘AND PLANT. 


Electrically-driven Dough Hider. | 
The SWEDISH GENERAL ELECTRIC, LTR., of Canada House, 
Kingsway, W. C., are the sole agents for the Century motors, which 
they stock. Sg a te . 
The accompanying figure shows a Century 7H. single- 
phase repuleion induction motor, coupled through spur 
gearing to a heavy dough mixer, The. application of single- 


phase, alternating-current motors to machines requiring a heavy 


e 
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Fig, l. — CENTURY SINGLE-PHASE MOTOR DRIVING 
Doven MIXER. ji 


starting torque in the case of small motors has usually involved 
the ating of loose pulleys, friction olutches or eimilar unloading 
devices, all of which are open to the objection that they are 
expensive to install and maintain. Century motors oan exert è 
starting torque equal to about 23 times the running torque, and 
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consequently, a machine taking, say, 1 H.P. to start it, and 4 H.P. 
to run it, can be adequately driven by a 4-H.P. Century motor. 

The Century Co. have recently introduced a completely new 
series of fractional H.P. motors, known as Type M, for all fre- 
quencies from 25 cyoles to 60 cycles, and in sizes varying between 
15 H. P. and 4 H.P. They have the same characteristics as Type P 
motors, which have already been sold on this market for over 
10 years. 


A Magneto for 12-Cylinder Engines. 


The introduction of the 12-cylinder engine has brought in its 
train the Dixie 12-cylinder magneto, which is said to be the first 
practical commercial 12-cylinder magneto to be offered having a 
single unit distributor. It is to be known as the „Dixie 120,” and 
in construction it follows closely that of the Dixie 40.“ There is 
no rotating wire-wound armature, and the usual high-preesure 
collector, with its attendant brushes, is eliminated. 


distributing finger attached to the distributor. gear, thereby elimin- 
ating all double distributor blocks, or the necessity for complicated 
brushes or other mechanism in the high-pressure circuit between 
the distributor and the generating windings. 

The breaker contacts operate at 12-cylinder engine speeda in 
excess of 800 times per second, the vibrations of the breaker arm 
exceeding in speed the vibrations of the middle O string in a piano; 
in fact, the magneto, when running at maximum speed, gives 3 
clear musical note. The magneto produces four sparks per revolu- 
tion, and is geared to the engine 14 times engine speed; by an 
ingenious device, practically any degree of advance or retard is 
accomplished, the intensity of the spark being the same at either 
advance or retard for any given engine speed. 

Owing to the fact that the Dixie 120” has no ‘rotating wire- 
wound armature, or other parts that would not stand up 
under excessive apeed, the Dixie may be di ven at a speed of 
5,000 - B:P.M. indefinitely, at which speed 20,000 sparks per 
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Fics. 2 AND 3. —VIEWS OF DIXIE 12-CYLINDER MAGNETO, SHOWING DISTRIBUTOR, AND COMPLETE MAGRINI 


The distributor, as akomi in. the accompanying: views, figs. 2 and 
3, is no larger in diameter than the usual 4-cylinder distributor. It 
has, however, two rows of contacts, six contacts in a row, and 
the spark-plug cables are connected to these contacts by means of 
the usual outside terminals, Travelling round and wiping over 
each row of contacts is a separate brush, and connected to each of 
these brushes is an auxiliary brush, so arranged that the high- 

circuit is connected firat to one travelling brush and then 
to the other. At no time are both brushes alive, and, consequently, 
the separation of the various contacts in the distributor is main-. 
tained at such a value that jumping and misfiring are prevented. 


. * =c 


Fia. 4.—EDISWAN SEMI-INDIBECT LIGHTING FITTING. 


The two rotating brushes in the distributor carry the same polarity, 
and therefore there is no tendency for a breakdown to ocour 


ic eal them. 
8 5 the foregoing it will be seen that in this 12-cylinder dis- 
tributor there are fone rotating brushes carried on a single movable 


minute are produced, and these are in perfect synchronism, and of 
the same intensity at any given engine speed with the magneto to 
full advance or retard, over a spark range, usually of 40° to 60°. 
A 12-cylinder four-cyole motor fires six oylinders per revolution of 
the orank shaft, and sometimes reaches a speed of 3,000 R. P. 1.; henoe 
the interruptor must function at the rate of 300 times per second. 
The difficulty of overcoming the inertia of à breaker mechanism 
which must operate at such a tremendous number of current 
ruptures per second has caused the designers of the “ Dixie 120 ” 
to double the number of working parts, this halving the number 
of movements of each A pair of breaker bars is used, one 
superposed on the other, and acting independently, the motion 
being transmitted by a "double cam side by side with the rotor 
shaft, with the cam faces acting alternately first on one and then 
on the other bar, rupturing the primary current delivered to a 
common “anvil” containing two independently adjustable 
platinum-pointed screws. 

The sale of the Dixie 120 in Europe is controlled by the 
AMERICAN SUPPLIES Qo., LTD., of 162, Great Portland Street, 


London, W. 
Ediswan Lighting Fittings. 


THE EDISo & Swan Unrrep Exvecrrkic Lieut Co., LTD., 
Ponder’s End, Max., has issued a new finely-illustrated catalogue of 
Ediswan electric light fittings. Sinoe the igsue of its last list the 
company has had a largely increased turnover in fancy fittings, 


Fic. 56.—-THREE-LIGHT EDISWAN CBILING FITTING, © 


and has therefore decided to keep a larger aseortment of. stock 
designs. These are excellently shown in the catalogue now. before 
us, which consists of more than 180 pages of art paper, and con- 
tains getting on for 500 illustrations. The contents are well 
arranged, the illustrations well executed and conveniently indexed 
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both asto sections and numerically. The book is the best Ediswan 
catalogue that we have seen for many a day, and no doubt it will 
bring ite reward. 

The fittings, which cover a wide range, are classified under 
various headings, such as pendants, brackets, ceiling fittings, elec- 
troliers, standards, lanterns, semi-indirect fittings, ko. All of the 
designs shown can be seen at either of the company's London 
showrooms (123/125, Queen Victoria Street, E. O., and 71, Victoria 
Street, S. W.), and for the convenience of contractors and others 
there is a number of introduction slips for clients to present at 
those showrooms, included at the end of the book. Selections of 
the fittings may also be seen at the branch depédts. 

We select for illustration a couple of typical examples of fittings 
shown in the catalogue, fig. 4 being representative of the semi- 
indirect lighting section, and fig. 5 a three-light ceiling fitting, 
in polished brass with crystal out glas. 


Motor Control Panel. 
The BRITISH TRHOMHSON-HOUSrON Co., LTD., Rugby, has developed 


a series of b. C. motor control panels, as shown in fig 6 herewith, | 


consisting of a sheet steel base carrying a starting rheostat and a 
switch fuse (shown open), the whole complying with the Home 
Office rules for the use of electricity in e there are no 
expoeed live parts, and neither the starter nor the switch fuse can 
can be left in partial contact. 


Fie. 6.—B. T. H. MOTOR CONTROL PANEL, 


These panels are made for motors up to 71 H. p. on circuits between 
100 and 550 volte. The fugeg are of the bomb type. The panels 
are described in Price List No. 3, 260. 


LIGHTING OF WEST AFRICAN HO USB. —Mxss RS. E. P. ALLAM 
AND Co. inform us that the whole of the wiring installation at 
West African House was carried out by them, and all the Eye- 
Rest ” fittings were fixed by them; while in small rooms the lights 
are, as stated by us last week, controlled by a single switoh, in the 
larger room the lighting points are grouped under the control of 
two or more switches. 


LEGAL. 


WORKMEN'S COMPENSATION CLAIMS, 


AN unsuccessful claim under the Workmen's Compensation Act 
wan brought at the Warrington County Court on the 7th inst. by 
Sydney Bodle, 17, of Warrington, against the St. Helens Cable and 
Rubber Co., Ltd. He claimed for the loss of his left hand as the 
result of an accident which occurred at the respondents’ works on 
April 26th last. 

On April 6th Bodle was engaged by the firm at a wage of one 
guinea per week, with a war bonus of 10s. per month, to do what- 
ever was required of him. On the 26th of the month he got his 


hand caught in a mixing machine, and the limb was so severely — 
injured that it was necessary to amputate it. The point at issue 

was as to whether or no the accident arose out of, and in the course 
of, his employment. For the applicant it was contended that he 
went to the mixing machine for the purposes, and for the benefit, 
of his employers, and that he was not acting outside his duty. On 
the other hand, the respondents’ legal representative argued that 
on the applicant's own admission he was engaged to do whatever 
work was required of him, and that, inasmuch as the work of 
feeding the mixing machine was skilled and was not found for 
um, it was evident that he was doing something he had no right 


o. 

This contention was upheld by Judge J. Scott Fox, K. O., who 
found that the applicant had not made out his case, and who 
accordingly gave judgment for respondente, with costa on Scale B. 


In the Bow County Court, on Friday last, before his Hon. Judge 
Smyly, K.C., sitting with Dr. Bate, as Medical Referee, an applica- 
tion was made under the Workmen’s Compensation Act, by David 
James Drury, of Oxford Street, Stratford, an electrician's 
labourer, for the continuation of an award against the Oharing 
Cross, West End and City Electricity Supply Co. It appeared that 
on February 18th the applicant fell from a boiler, a distance of 
22 ft., and broke his shoulder blade, besides sustaining other injuries. 
He was treated for a long time at the West Ham Hospital, and 
had attended there only the previous day, The applicant admitted 
that he had been offered work by the company, but was quite 
unable to do it. He was quite a nimble fellow before the accident, 
but to show how bad he had become he was refused for the Army 
as being quite unfit. Dr. Howitt, for the respondente, said the 
setting of the fractured collar bone had been very badly done, but 
it did not prevent free play for the shoulder. He considered the 
man quite fit to do his work. The respondente paid compensation 
up to July and then ceased, and he considered the man could have 
worked after that had he liked to do so. Judge Smyly decided that 
the man was now fit for work, and as the respondents had paid in 
= ap on to October 5th, he entered judgment for the respondents, 


UNOBSCURED LIGHTING. 


AT Wallasey Police Court on October 6th Henry Weissenberg, of 
North Drive, New Brighton, was summoned for having unobscured 
lights in his house visible from the sea, on September 21st. It 
was stated by Arthur Lodge, of New Brighton, that on the evening 
of the 21st ult. he saw an intermittent exhibition of electric 
lights from the kitchen of the defendant's house. He last saw the 
light about 8.30 p.m., and informed the police. Defendant eaid 
he had been in England 40 years, and had lived at New Brighton 
for 25 years, There were two lights in the kitchen of his resi- 
dence each of 160.P. He was ignorant of the light being visible 
at the time, but had ascertained that the cook had opened the 
fanlight and the wind caused the blind to wobble, and every time 
the blind wobbled the light was brought to view. A fine of £10 
was imposed, 


WHAT IS SERIOUS AND WILFUL MISCONDUCT ? 


In the City of London Court, on Monday, a case under the Work- 
men’s Oompensation Act was heard, in which William James 
Vasse, an electrical fitter, made a claim against the British 
Thomson-Houston Co., Ltd., to recover compensation for injuries 
sustained while working for them. 

Mn. J. Scorr DucKkeEss, for the plaintiff, said the only difficulty 
was the defence which had been raised by the defendante that the 
plaintiff had been guilty of wilful and serious misconduct, and 
whether the accident arose out of, and in the course of, the employ- 
ment, The plaintiff was working on July 20th for the defendants 
at the Twickenham and Teddington electric supply station. 
While doing some work there he received a shock at 3,000 volta, 
and was very severely burned on the arm. He had recovered, and 
he had got back to work after 11 weeks’ incapacity. All he was 
claiming was £11 compensation for 11 weeks at £1 a week, 
although he was earning over £4 a week. He was only entitled to 
41 a week. There was no question of future liability. 

Mr. RALPH THOMAS, defendants’ counsel, stated that so far as 


period of incapacity was concerned, there was only a question about 


one week, and, therefore, the defendants were agreeing the period 
at 11 weeks, He did not admit the plaintiff's estimate of 84 as 
being his average weekly earnings. The only questions for the 
Court were those indicated by Mr. Duckers. 

The tiff was called, and he said he was sent to Twickenham 
to fi a job. He had to finish putting up an earth strip for 
earthing current. Defendants’ foreman, McLean, gave him his 
instructions. He had to fix a nut on a bolt, and he had to fix the 
end of the earth strip in a cell. The bolt was fixed inside the 
cell. There were two switches, and he had to get in 
between them. The bolt was between the two switches. He 
thought his hand must have been drawn towards one of the 
switches because he did not know much else until the accident 
happened. He received a shook from one.of the switches, and as 
a result of that he had to give up work for 11 weeks. Seeing 
that the current was at 3.000 volts he did not know how it was 
that he was not killed. He was all right now. In oross-examina- 
tion, witness said he had been 12 to 14 years as an electrical fitter, 
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and knew all about live switches with currents at 8,000 volte, 


and of their danger. In fact, he was warned about the danger Ar a sitting of the Oldham Munitions Tribunal, last week, Wm 
9 . job 7 question. roe . 5 Baron, of Middleton, a turner employed by the B. T. H. Co., Ltd., 
work Iin re-examinati i a said ths t dean Ai with high made a statement of complaint that bis certificate had been 
eae on, ee 1 Sa 885 11 unreasonably withheld by his employers. He had left the works, - 
a was very dangerous. He was soe = eep his asg he desired to get back to Oldham, but the firm bad refused to 
give him a certificate. Baron said be would rather be on muni- 


There was no wilful misconduct on his part, and he had not , 
gained anything by doing it. On the contrary, he had lost. oe al 1 than at Rugby. Mr. W. Sellars (Chairman) 


: ; ot a reasonable excuse. Baron ought to have made 
1 lg tne atte ponian raaa defendante’ foreman, wih application to the ‘Ragby Munitions Tribunal, and not have left 


his work until he had got his certificate, Baron eaid he had been 
the defendants for 12 years, doing electrical engineering work. ; . 
The plaintiff had to attach a copper ea rth strip to 3 ill, and was not fittocontinue. A communication from the B.T.H. 


: : Oo. was put in, in which the firm stated that they were short of 
ei me Bie ee ill’ 3 t 15 5 2 men, and could not see their way to grant the certificate. Mr. 


into the oell to do the work. Everything was all right on the 
Saturday therefore, and it was made eo that the plaintiff could not : 


lavita richt, with the exception that he was to beat back a bulge 155 DEA had attended at the works under the 


my bonis 5 Š _He told the Plain inti 3 man was not in a proper state to do his work. and could not obey 
would be. It was necessary for the plaintiff to get near the | 
switches, but not to get inside the cell by any means. 

JupGE RENTOUL asked for a little fuller explanation of what 
the plaintiff had to do; and later he said he knew that people like the 


at 3 took risks which no one men: wou : j Before the London Munitions Court at Caxton Hall, on October 
nation, WiTNEsS said he conld not say that it was ath, a workman named J onathan Peel was, on the complaint of 


In i 
J idej on whether he had been doing high-tension work. It eta grinding machine, with intent to hinder the progress of 


epend 
might be that the plaintiff had only worked where the current certain work. N 


_ — — 


then dropped, and, the representative of the firm etating that they 
did not want a heavy penalty, but would be satisfied with a warn- 
ing, Unsworth was fined only 5s. 


for the plaintiff to put the bolt in where he did, and it was neces: 
sary for it to be sorewed up with the nat. Sorewing it alone would 

not take away the bulge, and the hammer was the only thing to At Bow Street Police Court, on October 8th, the Phenix Tele- 
use. He thought it was much too dangerous fora man to put his phone and Electrical Works, Cricklewood Lane, was summoned 
hand within 5 in. of the switch. Witness would not go within before Mr. Graham Campbell for unlawfully failing to send in 
6 in. He did not suggest that the plaintif put his hand in on writing to the Pablic Trustee particulars of shares and stock of the 
purpose. He did not think that was at all likely, or he would be company held by, and for, the benefit of enemies. According to 
preparing to commit suicide. The job would not have been in the report of the matter in the Financial Times, Mr. Travers 


PRENIX TELEPHONE Co. FINED. 


witness wonld have bad the cell isolated. | 

THOMAS COLLETT, electrical engineer in the defendante’ service, were published, an a p dings which had 3 
said he was in charge of the work in question, and that he warned at Bow Street Police 801 act had publish ea e 
the plaintiff of the danger of going into one of the cells while it It would be diffoult, therefore, Rag 8 1 


was alive. lea for the mitigation of ity, that companies did not know 
: : plea for the mitiga of a penalty, tha panies 

CYRIL WILSTEAD, electrical F srngd in the service of the the law on the subject. The Phoenix Telephone and, Electrical 

defendanta, said he beard plaintiff warned of the danger. Works had a capital of 8,284 preference shares of 81 each and 3,757 


Mn. Tuomas urged that the plaintiff had backed his opinion ordinary shares af Is. each. Four shareholders in the com- 
against the experience of the defendants’ electricians, and 20 pany residing in Germany held 1,284 preference sbares and 


received his damege. 426 ordinary shares. No notice of this was sent to the Public 
Mn. DUCKERS pointed out that the onus of proving wilful and Trustee, but he became aware of the fact through the 


had not been done. If there had been a regulation that under no Oppenheimer, the managing director, was spoken to on the subject, 
circumstances was the plaintiff to pat his hand inside the cell he he atated that no dividends had been paid to enemy shareholders, 
would have been liable to prosecution for disobedience, and he and eventually a full return was made to the Pablic Trustee. Mr. 
would have had no case in that Court, but that was not done. Travers Humphreys proceeded to etate that the case was not put 
JupGE RENTOUL said the plaintiff knew on Saturday that the forward as one in which the company or the officials had delibe- 
cell was rendered dead, and the motive of that was to make the rately desired to conceal from the authorities that they had ` 
work safe. enemy shareholders. He also wished to point out that although ` 
MR. DUCKERS urged that men might have accidents of that sort the returns made to Somerset House disclosed the names of enemy 
electrical works however careful they were. The present was shareholders, they did not comply with the -Act, ‘the object of 
an accident for which the employer was responsible under the which was to enable the Pablic Trustee to see that no moneys were i 
Workmen's Compensation Act, There was no misconduct on the paid to those persons. 
plaintiff's part. and an socident had arisen out of, and in the gehst Mr. WALTER FRAMPTON, who appeared for the defendants, said 
of, the employment. It was necessary for the Gourt to hold that that they were now solely occupied in executing Government 


the plaintiff deliberately ran into the risk, and that be appreciated contracts. Before the war they had purchased certain machinery . 
it, if he was not to recover. % g l 2 and materials from Germany, and their customers there had accepted 
JupGE RENTOUL : Plaintiff did a dangerous thing thinking it part payment in shares. l 
„vould not be dangerous. | The MAGISTRATE said he must impose a substantial penalty as a 


na : ty 
Mn. DUCKERS: It is not suggested he was trying to commit warning to others, and imposed fines and costs amounting to 
suicide. Mr. Dackers urged that the accident was touching the £185 108. 


wire, but wilful misconduct would be putting his hand in a place 
here he ought not to have put it. If the Workmen's Compen- - 
=. 5 5 5 electrical fitters it BALDOCK'S TELEGRAPH INSTRUMENTS CO., LTD., v. BRITISH 
Junar RENTOUL : He was doing what he was desired not to do, TELEGRAPH INSTRUMENTS Co, LTD. 
putting in this screw ); if he had been injured in hammering, baving In the Chancery Division, on Tuesday, a motion in this matter 
Deen told to hammer, there would have been no defence. came before Mr. Justice Sargant. 
The PLAINTIFF was recalled, and said that McLean had evi- Mrs. WHITMOBE RICHARDS, on pehalf of the plaintiff company, 
ory. moved for an injunction to restrain the defendant company from 
Junar RENTOUL thought there must be judgment for the presenting a petition to wind up the plaintiff company. In reply 
defendants, and he thought there Was serious and wilful mis- to his Lordship, counsel said the defendant company were not 
conduct. Consequently it was not necessary for him to go into represented that day, but a letter had been received from the 
the other question about scope of employment. He also gave the solicitors for the company suggesting that the motion should be 


defendants their costs. treated as the trial of the action. The solicitors had not, however, 
Mn. DUCKERS said the case was one of very great importance instructed counsel. 
to the electrical world, and the plaintiff, who was supported by His LOBPSHIP said, on the production of a consent brief on 


nis Union, might perhaps wish to take the opinion of the Court behalf of the defendant company, he would make the ez parte 

of Appeal. If that were done, and if he were succesful, he asked injunction which he made on Friday perpetual. 

that certain medical costs should be allowed. Mz. Riowarps said the terms of the injunction would be to 

The JUDGE concurred. restrain the defendant company from presenting a pstition to 
MR. DUCKERS said the plaintiff was a member of his Union, who wind up the plaintiff company, or from taking aD 

might decide to support him in his appeal. wind up the company in respect of an alleged debt of £155. 


pn 
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BUSINESS NOTES. 


Bankruptcy Proceedings. — ARTHUR FARADAY 
HAwnoy, of Yetholm,” Elmfield Gardens, Gosforth, Northumber- 
land, electrical engineer.— Neweastle-on-Tyne Bankruptcy 
Court on the 7th inst., this b upt came up for his first public 
examination. The statement of affairs showed liabilities expected 
to rank of £545, and assets estimated at 352. The debtor attri- 
buted his failure to Motor Ignitioniams, Ltd., of which he was 
managing director, going into liquidation. The debtor commenced 
business in 1905, in Newoastle-on-Tyne, in partnership with 
another person, under the title of Hawdon, Oliver & Co. The 
capital amounted to £40 borrowed by the debtor, which had not 
been paid. The partnership was dissolved in 1907, when debtor 
paid his partner £20 for his share of the capital, and continued 
the business under the style Motor Ignitionisms Co. In December, 
1909, the company was registered under the style of the Motor 
Ignitionisms, Ltd., with a nominal capital of £1,000, in £1 shares, 
which was afterwards increased to £2,000, and the debtor received 
500 shares for his business, the company undertaking to pay the 
trade liabilities but not his private liabilities. In 1913, the debtor 
and his wife began trading under the style of A. Faraday Hawdon 
and Co., at Newcastle-on-Tyne, without capital, for the purpose 
of making portable inspection lamps, and in May, 1915, a company 
was formed named Mioo, Ltd., with a nominal capital of £500 in 
#1 shares, for the purpose of acquiring the business. On 
February 10th, 1915, £807 was due to debtor from Motor Igni- 
tionisms, and he received £196 on account, and debtor and his 
wife, Who were trading as A. Faraday Hawdon & Co., paid the 
company £196, which included £165 from machinery and fittings, 
The hearing was adjourned. | 

‘GODFREY, HERBERT J., electrical engineer, Tooting.—Trustee 
released September 23rd. 


Catalogues and Lists.—Merssrs. DRAKE & GoRHAM, 
Lrp., 1, Felix Street, Westminster Bridge Road, London, 8.E.— 
Two new illustrated and clearly priced pamphlets. No. 237 
(14 pp.) bringe together most conveniently particulars and prices 
of Bastian, Belling, Quead, Ferranti, Falco, and Jackson electric 
fires, also lamp radiators, and the D. G.“ electric radiator. 
No. 236 (16 pp.) ís devoted to tungsten and tantalum lamps and 
lanterns. Prices are tabulated of 11 different makes of one-watt 
lamps and various designs of lanterns for these lamps, including 
a new range for smaller-sized lamps, also fittings and lanterns 
for half-watt lamps; three pages are devoted to Holophane 
reflectors, 

Messegs, F. Hussanp, Lrp., Craven House, Kingsway, London, 
W.0.—16-page catalogue of ‘‘ Quead "` eleotric fires, 

MESSRS. JOHNSON & PHILLIPS, LTD., Charlton, 8.E.—16-page 
illustrated catalogue and price list (section B) of ironclad 
switchgear, including “Juno” and “Chariton” fuseboards, 
“ Charlton ” and “ Victoria" ironclad switches, fuses, fuse elements. 
accumulator switchboards, tubular hand-grip fuses, “ Charlton 
bridge fuses, motor-starting panels, fool-proof starting panels, 
ironolad distribution boards, &c. 

Messrs. BELLING & Co., Derby Road, Edmonton, N.—The firm 
have issued a considerable collection of new literature regarding 
their electrio heating specialities. One of the publications is a 
40-page illustrated catalogue containing much descriptive informa- 
tion respecting the Belling patent electric fires, many patterns for 
uss in all kinds of places and amid all sorts of surroundings being 
shown, their prices being stated for various finishes. Several 
smaller pamphlets, prepared so that contractors and traders can 
have them over-printed with their own names, deal respectively 
with the Belling fires for business offices, and for household service 
as coal and work. savers; a desk blotter leaf shows how the 
“ domestio " may be neat and smart, even at 8 a.m.” by using —. 
The best of the batch, from a pictorial point of view, is a very 
large advertising poster, executed in appropriate colouring, depict- 
ing an Army officer availing himself of the heating properties of a 
"Belling in the lighting of a cigar—the purpose of the poster 
being to catch the eye with the most effective subject of current 
intereat, and to get home with the idea that the electric fire shown 
ia hot as fire.” The sheet forms an effective advertisement, and 
might be very useful as a cheerful screen for shop windows in 
these days of restricted lighting. Firms interested can have 
copies of any or all of these publications on application. 

THE EDISON & SWAN UNITED ELECTRIC Lieut Co., LTD., 
Ponder’s End.—A new catalogue covering a wide range of electric 
light fittings has been issued, and is referred to in our New 
Devices” section to-day. .- 


Argentine Republic: Electrical Imports.—The im- 


ports of electrical goods into the Argentine Republic during the 
six months ending with June last only reached a value of £353,000, 
as contrasted with £959,000 in the corresponding half of 1914. 


Argyll Cars.—A new company has been formed to carry 
on the manufacture of the Argyll motor-car. The large modern 
premises of the old company, now in liquidation, have been taken 
over, and the electric plant will be devoted to specialising in 
cars for passenger and ordinary work. 


Advance in Prices.—The ELECTRIC AND GENERAL 
Works, LTD., of 15, Victoria Street, S. W., announce that, in 
consequence of the increasing cost of manufacture, they have 
inoreased the advance on their catalogue prices for switchgear to 
20 per cent. 


Social.—The engineers of the St. HELENS CABLE AND 
RUBBER Co. held a eocial at the Royal Oak Hotel, Warrington, a 
few days ago. Mr. Seymour, the works manager, presided. _ 


Catalogues Wanted.—The Commanding Royal En- 
gineers, York District, as will be seen from our advertising peges 
to-day, is in want of catalogues of electrical appliancese—particu- 
larly those relating to lighting. 


For Sale.—Messrs. FULLER, Horsey, Sons & OASSELL 
will sell by auction on November 10th, at South Wharf, St. 
Leonard's Street, Bromley-by-Bow, engineering plant, including 
a horizontal compound tandem condensing engine, one 30-Kw. 
electric lighting set, a steam pump, a number of three-throw power 
pumps, conveyors and elevators, winding engines, £o. P 
are given in our advertisemeut pages to-day. 


Our Trade with China.— MR. T. M. Arnscoues, the 
Special Commissioner appointed by the Board of Trade to inquire 
into the conditions and prospects of British Trade in China, has 
now returned to this country and is prepared to interview (by 
appointment) representatives of British firms who may be able 
to see him at the offices of the Commercial Intelligence Branch of 
the Board of Trade. In order that appointments may be satis- 
faotorily arranged, British firms who may desire to have an inter- 
view with Mr. Ainscough are requested to make their application 
as soon as possible. Such applications should be addressed to the 
Director, Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall Street, London, E. C. i 


Liquidation.—Brirish Drawn Wre Lamp Co., LTD. 
—A meeting is called for November 13th, at 59, Chancery Lane, 
W.C., to hear an account of the winding up, i 


Trade Announcement, — Mr. M. F. Farrar, elec- 
trical engineer, has opened new premises at 14, Crossley Street, 
Halifax. i 

„ Screwol.’—From the STERN SONNEBORN OIL Oo., 
LTD., of Royal London House, Finsbury Square, London, E.C., we 
have received a leaflet giving particulars regarding their 
"Sorewol” soluble oil. They will be pleased to forward free 
testing samples of this oil to any of our readers engaged in 
munition work. 


Book Notices.—“ Labour Unrest—War-Time Thoughts 
on a National Danger.“ By Gd. E. Toogood. London: A. Brown 
and Sons, Ltd. 6d. net. 

“ Bulletin de la Société Internationale des Electriciens.” No. 45. 
Vol. V. August, September and October, 1915. Paris: Gauthier- 
Villars. Price 3 fr. 

Experimental Physics.“ By H. A. Wilson. Cambridge: Uni- 
versity Press. Prioe 108. net. 

Circular of the Bureau of Standards, No. 55, Measurements for 
the Household.“ Scientific Papers of the Bureau, No, 253, “A 
Direot- reading Device for use in Computing Characteristios of 
Vacuum Tungsten Lampe ;" No. 254, A Study of the Qaality of 
a Ware.“ Washington, U.S.A.: Government Printing 

oe. 

Elementary Lessone in Electricity and Magnetism.” By Prof. 
Silvanus P. Thompson. London: Macmillan & Co., Ltd. Prioe 
48. 6d. 

Continuous and Alternating Current Machinery Problems.“ 
By W. T. Ryan. London: Chapman & Hall. Prioe 28. 6d. net. 


LIGHTING AND POWER NOTES. 


Argentina.—The public light and power installations 
belonging to a joint stock company at San Martin (Provinoe of 
Mendoza) have been sold to Messrs. O. Bromberg & Co., of Buenos 
Ayres, who will undertake the public service after extending the 
installation. 

The movement recently started in Concordia (Entre Rios) for 
the formation of a local electric supply company. is materialising 
rapidly. The proposed capital is $300,000 m/ a. Energy for light 
would be sold at $0.25 and for power at $0.15 per Kw.-hour, with 
a rebate to large consumers, The present price is $0.40 cente.— 
Review of the River Plate. 


Banbridge.— Messrs. R. J. Hale & Co., having installed 
an electric lighting plant, are asking permission of the Urban 
Council to erect poles and overhead wires or underground cables 
for supplying premises. 


Barrow.— PRICE IN REASE.— The Electricity Committee 
recommends that an addition of 10 per cent. be made to the 
accounts for the December quarter, and until further notice upon 
the gross amount charged to private consumers for energy supplied 
for lighting, heating and power, but as regards consumers whose 
agreements include à coal clause, credit will be given for any 
increase resulting from such clause: the increase is not to apply to 
the Tramway Co., but it will apply to the net amount charged 
for energy supplied for street lighting. 


Blackburn.—Price INCREASE.— The price of electrical 
energy is to be increased by 15 per cent. for all purposes. 
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Bradford.—BULK SurrLY.—The Electricity Committee 


determination by nine calendar months’ notice from either 
The Committee agreed to this suggestion. 


to their premises at Mill Lane, Bradford. 

At the Saltaire Mills a new 1,500-H.P. Westinghouse turbo- 
tor has been installed. to su e the several large recipro- 

cating. engines previously employed in these works. 


Brighton.— PRICE IncrEAse.—The T. C. has decided to 
make the following increase in charges for electricity Special 
tariff for arc lamps d advertising signs, 34d. to 4d.; maximum 
d A d. and 3d.; fat rate from 444. 
; flat rate to consumers of a minimum of 15,000 units per 
; The charge for hotels, public-houses and 
more than 20,000 units per annum. is to be incr 
on the 14d. rate, and theatres aud other premises. taking 
The flat rate of 5d. 
is to be 


piers 
by id. 
20.000 units per annum, by Id. on the 3d. rate. 


Id., and for electricity supplied 
meters, by 1d. per unit; the fiat rate of 1'1d. for current supplied 


Callan (Co. Kilkenny).— WORKHOUSE LIGHTING.— 
‘The proposal to install electric light in the workhouse has been 
adjourned for 12 months. The Guardians indicated that they 


would like to have & statement and estimate from the Electric 
Lighting Co. 


Canada.—The fourth annual report of the Toronto 
hydro-electric system for the year ended December 31st, 1914, just 
issued, ws that the operations for the year yielded a gross 
income of 1,501,291 ; the cost of electric current, operation and 
management expenses, including repairs and maintenance, 
$874,358, leaving a gross profit on operation account of $626,932 ; 

iding for interest, depreciation and sinking fund 
amounting to $356,513, there remained a balance of $70,419. Of 


income over that of 1913 was 293 per cent.; the net increase 
ed to the system during the year amoun 

to over 9,000 ; the total number of consumers connected at the end 
of 1914 was over 31,500, and their connected load over 88,000 H.P. 
A new schedule of rates has been adopted, and came into operation 
at the commencement of the present year, VIZ. :— 


Reduced rates. Old rates. 

Average per zw.- Average per KW. Reduc- 
hour part of 1915. hr. same period, 1914. tion. 
Residence lighting 4.00 cents 4.60 oents 13.1 
Commercial lighting. 2.85 „ 3.99 v 28.5 % 
Commercial power --: 1.31 „ 1.56 „ 16.0 % 
Street lighting 2.12 „ 2.49 14.9 % 


The general manager in his report states that the year has been 
mainly devoted to consolidating the system and improving the 
ice, together with such extensions as were n to deal 
with the requirements of the immediate future. During the year 
5, 600 electric irons, among other things, were disposed of, which 
on the basis of three hours’ use & week would mean the sale of 
annum, which at the old rates would bring in 
Some 2,400 street lamps were added 
of 1914, an equivalent of 40,800 100-watt lamps. Winter and 
oad curves are included, the former showing a maximum 
momentary peak of 30,430 H.P. and 2 max. 
29,020 H. P., and the latter a i 
19,970 H.P., and a max. 20 min. 

and summer load factors on the particular days being 68 snd 77 
per cent. respectively. i 


Cheltenham.—ANNUAL Report.—The year's working 
of the Corpo ent shows a Kross profit of 
£ 13,690, as against £14,586 in the previous year ; after deducting 
£10,890 for financial charges there was a net profit of £2,800, a8 
inst £3,737. The net profit, added to £294 brought forward 
from 1913-14, totalled 83,094, frum which £2,061 was deducted, 
the last full instalment payable on the deficit loan. The 
balance, £1,043, was carried forward to next year's account. 


Cheriton.— Prov. OrvER.—The B. of T. has granted 
the Folkestone Electricity Supply Co. an order to supply current to 
premises at Cheriton. i 


Continental. — Iray. — The Italian Department 
of Provincial and Communal Loans for the municipalisation 
of public services, inatituted at the Minister dell Interno, has 
med the redemption by the Communal authorities of the 
electric light installation at Tirano for a sum of 135,000 lire, 
has authorised the commune to contract a loan of 350,000 lire 
with the Cassa Depositi e Prestiti for the purchase and other 
expenditure. - | 
SPAIN.—A company has been formed called the Compania de 
Energis Electrica de Popayan to supply electricity in the city cf 


Popayan. Water power is available on the Cauca River, from 
which an open canal brings the water to a point within three 
miles of the centre of the oity ; the head ia 70 ft. to 80 ft. 


Dover. ANNUAL ESBTTATES.— The working of the 
electric light undertaking for the year ending March, 1916, owing 
to the inc cost o C ' thé 
lighting (£2,283) is expected to result in a loss of £555, after the 
payment of interest and sinking fund amounting to 211,788, 
instead of a surplus balance £2,525, which was obtained 
‘be taken from the surplus in hand.—Dover Eupress. 


Dublin.— THEATRE RATEB.— The Electricity Supply 
Committee has recommended the fixing “of a rate of 34d. per unit 
net for supply to the regular theatres and music-halls and the 
offices of the daily newspapers. The capital charges on plant and 
feeder mains are held to be not properly chargeable in these oases. 
The picture theatres are excluded from the reduced rate on the 
ground that a proportion of the plant snd feeder mains mum be 
co for them, since they work during the heavy early evening 
s 

Dundalk.— VALUATION AppraL.— The Court of Quarter 
Sessions has confirmed the assessor's valuation of the Connvil's 
electric light undertaking at £440 ; the Council submitted that it 
should be returned at £255. 


Ellesmere Port.—PRov. OrpeR.—Messrs. A. J. Leigh 
and Partners have informed the U D.C. that they propose to apply 
for a prov. order: for the supply of electricity in the adjoining 
districta. 

Ellon.—New QENERATING QraTION.—The site of. the 
generating atation (the formal opening of which we reported last 
week) is that occupied by the gas works, the feu of which was 
transferred from the T. O. to Duncan's 
The plant consists of two 68-B. H. P. guction- as 
Fielding & Platt; two 42-KW. dynamos, by 
Plant Co.; and a storage ba 


M. K. Cooper, of M : 

ted that the work would have been finished last year, but 
when the war broke out practically the whole staff of eleotrical 
engineers were called up or left on military duty. + he new illu- 
minant has given great satisfaction throughout the town. 


Farnworth, — The Electricity Committee has been 
informed that damage had been done to the destructor, presumably 


stated that war badges had been applied 
engineer, assistant engineer, shift engineer, switc 
and mains assistant. as 1 48 
Gillingham (Kent).— OH. FVI. The T. O. has asked 
the advice of the B. ot T. as to the purchase of oil fuel for the 
The Anglo-American Oil Co. offers a. contract 
for six or 12 months, at £ l 
£5 11s: 3d. delivered at the works. 8 E 
Gloucester. NE IxpusrRVY.— The electrical engineer 
reported that inquiries had been received from the Gloucester 
Paper Mills Co. (a new company 


district), in regard to a large supply of energy for power and lig t- 
i The pro 


ing 

supply would involve very extensive alterations and additions to 
isti t ectricity works. A Sub-Committee has 

any preliminary sotion that may be 


Harrogate.— YEAR'S Workine.—For the year ended 
March 25th, 1915, the revenue of the Corporation electricity under- 
taking amoun £18,790, and the gross profit. to £8,289. 
Including other amounts brought in, the balance of net revenue 
amounted to £8,564, from which, after meeting interest 


charges, and placing £250 to 
applied to rate relief. The reserve fund now stands at £2,504. 
Daring the year 2,056,731 units were generated, and 1,452,009 
sold; the public lamps numbered 825 (incandeacent), and the 
maximum load was 940 KW. tk 
Kettering.—PLANT InspEcTIoN.—On October 5th the 
‘past and present members of the V. D.C. met at the electricity 
works to inspect the installation generally, and th 


mentioning that the plant was now in a position to generate over 
three million unite per annum. 


Leeds. —IMPROVED LIGHTING.—A8 2 result of arrange- 
ments between the Street Lighting Committee of the Corporation 
and the chief constable, the streets are to be better lighted than 
has. been the case for some time past, the improvement being 
gradual until about two-thirds of the street lamps are again 
brought into use. 


Leek.— The Hlectricity Committee recommends that the 


charge for lighting churches and chapels be reduced from 51d. to 
Sd. per unit, 88 from July Ist last, subject to an allowance of 
10 per cent. on conditions. 


496 


THE ELECTRICAL REVIEW. vol. 77. Vo. 1,977, OCTOBER 15, 1915 


London. —WooLwICRH.— BLE SuppLy.—The Finance 


Committee has been in correspondence with the L. O. O. as to the 
B. O.'s application for sanction to borrow £4,700 for linking up ths 
undertaking with that of the South Metropolitan Electrie Light 
and Power Co. The sanction is being granted on the understand- 
ing that the balance of the loan for plant will be repaid by the 
BC. when the plant is no longer in use for the purposes of the 
undertaking generally, subject to the approval of the B. of T. 


Newcastle-under-Lyme.—ExHIBITION.—An electrical 
exhibition in premises in the Iron Market, is being held during 
Oostober by the Corporation. 


Oldham.—War Bonvus.—The employés at the Cor- 
poration electricity and destructor works have sgreed to wait 
B. of T. intervention with regard to a claim of 2s. per week war 
bonus for all the members of the Municipal Employés’ Association. 


Pembroke (Co. Dublin).—PLant ExtTension.—The 
Council has decided to purchase a new engine in connection with 
the electric lighting plant of the township, at a oost of £2,000. 


Portrush.—B. or T. Sancrion.—Intimation has been 
received by the Urban Council that the B. of T. is now in a 


position to give its consent to the proposed works for a generating 


station for electricity supply. 


Reading.—SrREET LicutTinc.—The Electric Supply 
Oo. has allowed the T.C. a rebate of £84 per annum in respect of 
the reduced public lighting at Caversham. 

L.G.B. has 


Sheerness,—Loan APPLICATION.—The 


informed the U.D.C. that it cannot at present sanction a loan for 
the provision of a refuse destructor. 


Stockport.—Improvep STREET Licurme.—The light- 
ing of the streets, which has been subdued for some considerable 
time, is now to be improved. 


Stretford.—IuPROVED Street Licutmc.—The D. O. 
has reoeived an intimation from the County Polioe that the 
lighting of the distriot may now be improved. 


Swansea.— MARKET LIOHTINd.— The Markets Com- 
mittee has decided to substitute half-watt lamps at the Swansea 
Market for the present arc lights, which have been causing oon- 
siderable trouble. The engineer reports that a saving of 25 per 
cent. would be effected in the consumption of current, and the cost 
of .carboning—£36 per annum—would be done away with. 
Against this, however, the cost of replacing about once every three 
years of the burnt-out half-watt lamps would have to be met. The 
expenditure on the arc lighting (current and carbons) averages 
£128 per aunum at the present time. 

In order to economize, the Highways Committee has decided to 
limit the public lighting of the borough, much of which is by 
electricity, by lighting only every alternate lamp except where the 
electric lights are in series, and situate at the junctions of streets. 

The Electric Lighting and Tramways Committee was informed 
that the G.W. and Rhondda -Swansea Railway Companies 
and the Harbour Trust had granted free wayleaves to enable the 
Committee to run a cable to the works of the English Orown 
Spelter Co., but Lord Jersey, through his agent, pressed for the 
payment of £10 per annum, as it was purely for trade profit pur- 
poses. The Committee decided to inform the War Office that the 
bh was being held up owing to the conditions imposed by Lord 

ersoy. 

Trowbridge.—OVERHEAD WIRES.— The U.D.C. has 


decided upon an area in the town in which, as a general principle, 
no overhead wires are to be used by the Electric Supply Co. 


Tonbridge Wells. — STREET LIGHTING. — Owing to 
restricted lighting the electricity department has allowed a reduc- 
tion of £1,410 per annum, whilst the regulations are in force, off 
the public lighting account. 


Wilmslow.—The U.D.C. has decided to ask the Alderley 
Edge and Wilmslow Electric Supply Co. to resume the full lighting 
of the district at onoe. 


Wolverhampton.— Loan APPLICATION. — The Elec- 
tricity Committee has decided to lay additional mains, &o., at an 
estimated oost of £1.365, for which L.G.B. sanction is to be asked, 
as also to the borrowing of £5,000 for defraying expenditure in 
connection with other mains in the borough. The Committee 
proposes to renew, for a further period of five years, the agreement 
for the supply of current to the British Oxygen Oo. 


TRAMWAY and RAILWAY NOTES. 


Australia.— Through the courtesy of Mr. W. G. T. 
Goodman, chief engineer and manager, we are able to give the 
following varticulars of the working of the Adelaide (S. Aust.) 
Municipal Tramways Trust for the half-year ended July 31st, 1915. 
The net revenue during this period was 257,794, and the full 
statutory charges amounted to £62,390, leaving a deficit of £4,595, 
but some E 2,500 extraordinary revenue expenditure was incurred. 
The gross revenue for the period was £153,283, or £11,420 less than 


the corresponding period of last year, and £18,000 lees tham it 
should have been had ordinary economic conditions 

The capital cost of the revenue earning portion of the electric 
traction system, excluding purchase-money and stores, was 
£ 1,399,996 ; the surplus revenue over operating expenses (exolud- 
ing Port Adelaide horse-car account) was £58,206, and the per- 
centage of working expenses to revenue was 619. The surplus 
revenue over operating expenses equalled 8'3 per cent. on the 
capital cost. The reserve for renewals now amounts to £87,364, 
and the insurance reserve to £8,307. 

A recent issue of the Sun contains some particulars of the new 
Sydney (N.8.W.) suburban electric railway scheme, for part of 
which contracta have been made with Mesars. Norton, Griffiths, 
Ltd. The whole scheme includes a two-track loop-line round, and 
through, the city, with stations within easy access of all the im- 
portant business and shipping centres, also an Eastern suburbs 
railway and a Western suburbs railway. The latter line will pasa 
over the proposed bridge over Darling Harbour to Balmain. The 
present contract includes the whole of the city railway and parts 
of the Eastern and Western suburbs railways. It is propored to 
provide 160 trains an hour in each direction on the new city rail- 
way from the new central station ; an ultimate capacity of 192,000 
passengers an hour in each direction will be given. A speed of 
18 miles an hour, including stope, is proposed, and the round city 
journey will occupy 10 or 12 minutes, A recent report showed that 
with the present rate of expansion the suburban railway traffic 
would double itself in 5°8 years; the city and suburban tramway 
traffic would double itself in 6'8 years; the Northern suburbs 
tramway traffic would double iteelf in 4°9 years; and the ferry 
traffic in 7 years. Tramway traffic has reached saturation point, 
and more cars cannot be accommodated at rush hours. It is cal- 
culated that the new services would account for 164,000, or 37 per 
cent., of the through tramway passengers daily, and that 40 per 
cent, of the tramway cars can be removed from the streets in 
conseq uence. 


Bradford.—As a result of a conference between the 
Bingley Council and the Tramways Committee, the latter has 
agreed to pay an increased price for the current supplied in accord- 
ance with Clause 11 of the lease of the Bingley Tramway. 

On Thursday, last week, when a Corporation tramcar had mounted 
nearly to the top of Ohurch Bank—a steep inoline where a fatal 
accident took place some years ago—the vehicle commenced to 
slip down the hill. Some passengers jumped off the oar and 
received injuries. The oar travelled a short distance down the 
bank before the driver was able to make the brakes work, 
when it was brought to a standstill, and later it proceeded on its 
journey. 


Bury.— The Tramways Committee has decided that no 
employé enlisting without the sanction of the head of his depart- 
ment shall receive the benefit of wages during his service with 
the Forces ; it was explained at the T. O. meeting on the 7th inst. 
that there was no intention to disoourage tramway employés from 
enlisting, bat the resolution had become necessary b:cause of the 
inconvenience caused through motormen staying away and 
enlisting without giving notioe of their intention to do so. 


Continental. — Spain. — The concession for an 
electric tramway from Mongat to Tiana (Barcelona) offered to 
public competition has been secured by Juan Gari. The line is to 
be built acoording to the official plans, and the scale of fares is 
presoribed. 


e . e 0 : 

Cuba.— The Havana Electric Railway, Light and Power 
Co. has been authorised to construct a new double-track electric 
tramway in that city. Work must be commenced within a year, and 
completed within two years, from the date of the promulgation of 
the deoree. 


Doncaster.—The Tramways Committee has decided 
that no unaccompanied parcels be accepted for carriage on the 
cars, and no fish in boxes, meat in bulk, or fixed perambulators or 
mail carts; that passengers boarding cars after the first collection 
of fares has been made on leaving any terminus, and desirous of 
riding on the top, be asked to pay their fares on the platform before 
proceeding upstairs. : 


India.— ELEcTRIC VEHICLE. — According to Indian 
Engineering, there is no reason why small electric vehicles should 
not displace the rickshaw in hill stations, where these are in 
general use, Electric vehicles are now en the market that will 
take most of the gradients found in and about Simla. The overall 
dimensions of the car need not exceed about 11 ft. x 5 ft., which 
would be inappreciably larger than the aingle-schted rickshaw. 
The conditions on a hil! station are ideal for regenerative control, 
and advantage would naturally be taken of this fact; also the 
electric braking properties of the motor greatly facilitate matters 
for hill station use. 


Leeds.—Wak BoxuskSs.— Application has been made by 
the tramway employés for extra rates of pay, including time and 
a half for the seventh day of duty, and for all special or extra 
duty. It is stated that the previous war bonuses of 2s. and ls. per 
week conceded by the Corporation are inadequate to meet the 
increased cost of living. The General Parposes Committee has 
declined to accept the contention of the men that the seventh- 
day work is overtime within the meaning of the agreement as 
to employment, and considera it would be absurd to submit the 
point to Sir George Askwith, as desired by the workmen, 
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London.—On Thursday morning last week, a tramway 
accident occurred near Finsbury Park, in which from 20 to 30 
passengers received injuries. The aceident was due to a following 
car colliding with a stationary car in front, which was discharging 
passengere, and it considerably interrupted the tramway service. 


Liverpool.—TRarric Report.—During the first nine 
months of the year the economies effected on tramway capital ex- 
penditure and in other ways reached £17,000. Over £25,000 
worth of free rides were given to members of H.M. Forces and 
nurses, and war allowances and bonuses were paid at the rate of 
£40,000 a year. The receipts were £521,546 against £617,240 in 


the corresponding period last year. The passengers carried had. 


risen from 109 million to 112 million, while the earnings per car- 
mile had increased by 1 23d. 


Manchester.— TRACK RENEWALS.— The work of recon- 
structing the outward track in Portland Street —one of the 
principal central thoroughfares— has just been commenced. 

The Bucklow R D. O. has decided not to renew the licences granted 
to the Manchester Corporation tramway department for the 
running of motor-omnibuses to Northenden, owing to the inade- 
quate service. It appears that the military authorities impressed 
all the Corporation's motor-’buses. The Corporation received three 
motor- buses—it had eight formerly—and ordered more, but the 
Treasury ban on expenditure made it impossible for it to get 
the vehicles. It was stated that arrangements had already been 
made for a suitable service.” l 


New Zealand.—The Dunedin Council has decided to 


borrow £26,000 for new tramcars, remodelling the existing cars 
and for alterations to the approaches to the car-sheds,— Tenders. 


Oldham,—The tramways manager has been authorised 
by the Tramways Committee to order parts for renewal of a 
crossing at Mumps Bridge, at an estimated cost of £400. 

FEMALE LABouR.— At a meeting of the T.C. last week 
criticism was offered as to the employment of women as car con- 
ductors, and it was suggested that the Tramways Committee could 
get men suitable for the work. The Mayor said that his wife 
intended to become a lady oar conductor when her year of office 
was completed, a remark received with laughter. 


Rochdale.—WaR WacrEs.—The Tramways Committee 
having considered the application of the tramway workers for a 
permanent increase of wages in lieu of a war bonus, has decided 
that it cannot see its way to depart from the decision of the T.C. 
in the matter. | 

Southampton.—ELEcrric Tower Wacon.—The Tram- 
ways Committee has recommended the purchase of an Edison 
electric chassis, at £627, for the purpose of a motor tower wagon ; 
also a motor-generator, at an estimated cost of £250, for charging 
the vehiole, upon the understanding that the Electricity Committee 
will supply the necessary current at Id. per unit, the vehicle to be 


charged off the peak load. 

Southport.—YeEaR’s Workinc.—For the year ended 
March 31st last, the Corporation tramways carried 4,772,478 pas- 
gengers, an increase of 108,899 on the previous year; the oar- 
mileages for the two years were 475,680 and 463,242 reapectively. 
Despite these increases, the energy used per car-mile decreased from 
1'011 to ‘977 unit. Working expenses, less war allowances, 
ehow a saving of £139, the ratio working expenses to receipts 
falling from 68˙8 to 63 per cent.; the gross profit was £7,312, as 
against £5,864, and, after meeting war allowances, there was a net 
profit of £12, the first shown for the past six years, In the previous 
year there was a deficit of £1,403. The improved returns are at- 
tributed to the opening of the Grand Tour section, on which the 
receipts averaged 294d. per car-mile, despite the interference of 
the war. The reserve and renewals fund is stated to be £442 for 
the Corporation worked lines. Certain lines in the borough are 
leased to a company, and the balance of receipts from those lines is 
shown as £15,804 ; up to the same date there was a total deficit 
on the Corporation worked lines of £9,472, and, taking both con- 
cerns, there is a balance shown of £6,332. 


Walsall.—The Birmingham and Midland Tramways 
Joint Committee is to be asked for the reason of the failure of 
current on the Wednesbury and Willenhall lines on four occasions 
recently, when, the tramway traffic was suspended for some hours, 
The tramway manager- reports that the introduction of female 
labour on the cars has been successful, and that, at present, 18 
women are engaged as conductors. Messrs. W. A. Stevens, Ltd., 
state that, in consequence of Government orders connected with 
the war, they could not give any date for the delivery of the three 
motor-omnibuses remaining to be delivered under their contract, 
and that they could not give an unconditional guarantee of 
delivery of the three additional ‘buses for which the Committee 
contemplated giving them an order. Under the circumstances, 
the Tramways Committee has decided not to place a further order 
with the company at present, and, in view of the urgent necessity 
for additional travelling facilities to be provided, recommends that 
it be authorised to purchase three ‘buses, at a total cost not exceed- 
ing 23, 000. In this connection the town clerk has been instructed 
to write to the War Office, the Admiralty, and the Ministry of Muni- 
tions, requesting that, in view of the necessity for further travel- 
ling facilities being provided for the adjoining colliery districta, 
they will allow the contractors to deliver the motor-’buses ordered, 
or to be ordered, on behalf of the Corporation, so that an adequate 
service can be given to such districts, The Committee is prepared 
to make a contribution of £2,000 in aid of rates, out of the profits 
of the undertaking, for the year ending December 31st next. 


TELEGRAPH and TELEPHONE NOTES. 


Australia.—A revised scale of charges for telephone 
services has been laid before the House of Representatives by the 
Postmaster-General ; it practically doubles the present rates for 
effective calls, both on subscribers’ instruments and public tele- 
phones, while the ground rents are to be imposed on a basis which, 
in some individual cases, will involve a slight reduction, and in 
others a alight increase, The line covered by ground rent is in 
each case miles. The revised scale for ground rent is as follows :— 


— 


| a | 38 | 23 2 
| 8 bad | EE 888 5 
2 2 Dp 82 88 
Subscribers’ 2 3 | EF | SESE 
lines 388 | sees 328 
connected. 4 9 8.2 3282 Sek E 
3 gb 238k ora 
2 8 * | * 8 4 a 5352 
| * | Éu l & * 
EEE A ae Ie E E REEE AAA — —ͤ—ͤ—ñ 
Exchanges or networks | | | 
having— Mle. £s dige d Es. d. 
From 1 to 300... sxe *. 6.3 0 0 2 10 0 2 0 0 
„ 301 to 600 5 3 5 0 2 10 0 2 0 0 
„ 60l to 1,500. .. 5 3 10 0 2 16 0:3 8 0 
„ 1,501 to 4, 000 .. 10 3 15 0 3 0 0 3 10 0 
„ 4,001 and upwards “| 10 4 0 JE 0 0 2 10 0 


CHARGE FOR OALLS. | 7 


a eR effective call originating from a subsoriber's instru- 
ment, 1d. 

For calls originating from a public telephone, 2d. per conver- 
sation of three minutes. l 

In future the ground-rents will vary according to the number 
of subsoribera’ lines, instead of being based on a population basis 
as at present. In the aggregate the department will lose about 
£1,000 by the change. The population basis has proved to be 
unfair. Existing contracts will be allowed to run their course, 
but the rentals on the new basis will apply immediately to all new 


- subscribers. The increased rates will come into operation about 


the New Year. : 3 

In submitting the new scale, Mr. Spence also tabled the report 
of the Departmental Committee of Investigation which met last 
year to inquire into the best means of meeting the deficiency on 
telephone working, which amounted to £296,424 for the year 
ended June, 1914. The Committee found that a saving of £78,000 
per annum oould be effected by economies in operating and repairs 
and maintenance. To make up the remaining deficiency of 
et 8,000, the Committee recommended the adoption of an amended 
scale. 


Chorley.—The B. of G. has decided to install the 
Dictograph-Turner inter communication telephone system in the 
workhouse, at an estimated cost of £140. Tenders are to be 
invited for the work. 


. Japan.—According to a report just to hand, although 
there is a very active demand for connections to the telephone 
system in Tokio, only one-tenth of the recent applications have 
been attended to, the Central Telephone Bureau not having 
sufficient available funds. It is also stated that the telephone 
apparatus in use is quite out of date, and not to be compared with 
that employed in Earope and America. The authorities are fully 
aware of this, but cannot do anything to improve matters ; owing 
to the shortage of allotted appropriations and the rigorous ourtail- 
ment in expenditure enforced in all the Japanese Government 
Departments. 


New Lines.—The Compagnie Francaise des Cables 
Télégraphiques has opened for traffic a submarine cable between 
San Domingo and Mayagnez in Puerto Rico, connected by au over- 
land line 186 km. in length with San Juan.—Journal Télégraphique. 


New Telephone.—It is reported from Christiania that 
a new micro-telephone (? microphone) has been devised by a 
Norwegian inventor, which renders it possible to telephone to a 
distanoe three times greater than at present, and that the inven- 
tion is also of considerable importance for wireless telephony. 
The sum of £25,000 has been set apart for carrying out official 
experiments, which are to begin shortly. 


Norway.—The constraction of the trans-Atlantic radio- 
telegraph station at Stavanger, Norway, which has been delayed 
by the war, has been resumed by the MarconiCo. When completed 
Stavanger will exchange traffic with the Marconi station at 
Chatham, Mass.—7. and T. Age. 


Spain.— The installation of a telephone system con- 
necting the various towns of the four united Provinces of Cata- 
lonia, including the establishment of central telephone exchanges, 
has been authorised.— Board of Trade Journal, 


Telephoning in French.—The French language is said 
to have been found much better adapted to long-distance tele- 
phoning than the English, and operators in Paris have succeeded 
in transmitting messages to London at the rate of 190 words a 
minute.— T. and T. Age. 


——— ot a 
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CONTRACTS OPEN and CLOSED. 


„ ' OPEN. 1 

Australia. — December 7th. P. M.G.'s Department 
(various States). Non-encrusting zincs, carbon and manganese 
powder, manganese chleride, chloride of ammonia, porous pots 
(2 in.), outer jars for cella, carbon blocks, resistance boxes of 5,000 
ohms, &c. See Official Notices” to-day. . 

SypNEyY.—December 6th. Municipal Council. 33, 000- volt out- 
door transformers and switchgear. Specifications (10s. 6d.) from 
Eleotric Light Department, Town Hall. 

December 20th. Metropolitan Board of Water Supply and 
Sewerage. Oentrifugal pumps and electric motors at the Marrick- 
ville low-level pumping station. i 

November 4th.—P.M.G. 58 miles lead-covered cable (11 itema). 

January 13th, 1916. N.S.W. Railway and Tramway Department. 
Two water-tube boilers, &c., for the Zara Street power house, 
Newoastle. See our last issue for further particulars. 

January 31st, 1916. Three electrically-operated railway freight- 
car transferers, for Jones Bay wharfage, Pyrmont. Particulars 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

MELBOUBNE.—Deoember 14th. Deputy P. M. G. Eleven sections 
of a lamp- signalling trunk-line switchboard, and other material 
necessary for increasing the equipment of Melbourne trunk 
exchange from 108 to 240 lines. Schedule 1,207.“ 

VIOTrORIA.— December 14th. P. M. G. For delivery in all States, 
18 670 common-battery wall pattern telephones, manufactured in 
Australia. Sched: No. 1.264. a 

VICTORIAN RAILWAYS. — January bth, 1916. Installation of 
automatic sprinklers and thermostats at Jolimont car-shed. Chief 
Storekeeper, Railway Offices, Spencer Street, Melbourne. 

PERTH.—December 8th. 294 accumniators, and power board 
complete, for P. M G.'s Dept. See “ Official Notices’ October 8th. 

GOULBUBN.—Ootober 30th. One 200-Kw. direot-conpled D. c. 
generating set, gas or steam driven. Specification (10s.) from the 
Town Clerk, or at the office of the Local Government Association, 
108-4, Queen Victoria Markets, Goulburn. 


Darlington.—October 22nd. Corporation. 3,000-Kw. 
turbo-alternator ; surface condensing plant. See Official Notices 
October 8th. 


Dublin.—October 25th. Corporation. Alterations and 
additions to electric lighting of public baths and wash-house, Tara 
Street. Specifications from the City Electrical Engineer, Fleet St. 

November 4th. Great Northern Railway Oo. (Ireland), Twelve 
months’ supply of stores, including a number of electrical items. 
See “ Official Notices to-day. | 


Dundee.—October 21st. The Harbour Trust. Electric 
lighting of Shed M at the new wharf. Specifications, &o., from 
Mr. J. H. Thompson, General Manager and Engineer. 


Greystones (Co. Wicklow).—One 60-B. H.P. gas engine, 
alternator, and switchboard panel for Greystones Electric Light 
and Power Co. See “Official Notices" October 1st. _ 


Leeds.—October 18th. Overground transformer chamber 
at Houghton Street and Rawson Place, Dewsbury Road. C. N. 
Hefford, Manager, Electric Lighting Department, 1, Whitehall Rd. 


Littleborough.—October 22nd. U. D. C. H. T. cables, 
road -work, &o., transformers and switchgear for sub- station. See 
“ Official Notices October 1st. 


New Zealand, — DUNEDIN. — November 3rd. City 
Council. Insulated and bare copper wire for a period of two years.“ 
November 3rd. City Council. One 3,000-volt regulator.“ 


Salford. — October 18th. Coal required for the elec- 


tricity department. Particulars from the Borough Electrical 
Engineer, Frederick Road, Pendleton. 


Spain.—October 30th. The municipal authorities of 
Avila are inviting tenders for the concession for the electric 
lighting of the town during a period of ten years. 


Wat ford. — October 18th. Wiring new waterworks 
pumping station for light and power, for the U. D. C. Mr. D. 
Waterhouse, Engineer, High Street. (Returnable deposit of £1.) 


York.—October 28th. N. E. Railway. Six or twelve 
months’ supply of telegraphic apparatus, wire, and line stores, 
See Official Notices to-day. l 


Specifications for the items marked ° can be seen at the Board 
of Trade Commercial Intelligence Branch in London, 


CLOSED. 


Argentina.—The tender of the Anglo- Argentine General 
Electric Co., Ltd., for the supply of 40,000 carbons for the lighting 
of the port of La Plata has been accepted bv the Direccion General 
del Puerto de B 1enos Aires; price 34,475 mia. 


Australia. —TASMANIA.— The tender of the B. I. and. 
Helsby Cables, Ltd, has been accepted by the Launceston City 
Council for the aupply of 2,640 yards of underground armoured 
feeder cables, at 21,082, subject to the market price of copper 
ard lead. 

Sypngey.—The following contracts have been received by the 


Municipal Council: 
D. O. Two-WI RE METERS. 


Noyes Bros. j 85 8 .. (recommended) £2,920 
tand : rd Waygood-Hercules, Ltd. .. ..... „ 2988 
Haes & Eggers se si sá ae ae .. 8,743 
Edison & Swan s <a 30 se 5 .. 4,069 
Aust. General Nleotrio Co. ome sé zs .. 5. 747 
A. O. Two-w nn METERS. 
Standard Waygood-Heroules, Ltd. .. ae £6,830 
Haes & Eggers .. ou << oe Pe .. 7.0283 
Noyes Bros. s as (recomme ided) 7,145 
Laurence a Hanson ee ee ee ee oe oe 7,176 
Edison & Swan Se a ee ee s% 905 „ 
Aust. General Electric Co. .. ds .. 8,069 


Toxusineg PLATTonm, No. 12 TURBINE. 


Poole & Steel wi 5 48 (recomm nded) £298 
Sydney Steel OO. ae ae <a ag T .. 819 
Luke Muras .. are oe 92 oe 8 .. SAD 
R. L. Serutton & Co. mn a 93 si x$ . 366 
Morok oR Rotary CONVERTER. 
2,090-xw. Price per xv. 
set. of 1 0 
Brit. Westinghouse Co. (recommended) £7,847 £8°4 
Guthridge, Lèd. .. S ee SA ei 8,487 4°89 
Diok, Kerr & Co. sí ae 5 De 9,864 4:4832 
Siemens Bros. .. ‘a ee es oa 9,760 4:890 
Aust. General Electric Co. si as 10,199 5 009 


Va 


OIL DRYER any PivreR. . 
Aust. General Eleetrie xo. (recommended) £868: 


The following tenders have been acoepted :— 


VIOTORIAN RAILWAYS. 
Eleotrio lighting material for the Jolimont car shop, £237.—W. T. Henley's 
Telegraph Works Co., Ltd. 
Electrical equipment for new bogie cars, Brighton street railway.— Aust. 
General Electric Co. , 
N.S.W. PuBLIC WORKS DEPARTMENT. 
Installation of six electric goods-lifts at ths State abattoirs, Homebush 
£2,985.— Standard Waygood-Hercules, Ltd. 
Emu Bay MonNIOIPAL CoUNCIL (TAS.). 
Electric lighting plant, £2,284.—Dalgety & Co. 


Bradford.—The city engineer having reported that the 
North-Eaetern ‘Steel Co., Ltd., had rolled about 46 tons of steel 
tram rails in excess of the quantity required by the Corporation 
under their contract, and that the surplus rails were now offered 
at the price of £6 per ton, it has been decided to recommend the 
City Council to accept this offer. 

At a recent meeting of the Works Sub-Committee, the general 
manager submitted correspondence which had passed between 
himeelf, the War Trade Department, and the Board of Trade, with 
respect to the contract placed by the Corporation with Messrs. 
Brown, Boveri & Co., Ltd., for the supply of tramoar motors, He 
further reported that, as a result of small modifications in detail 
of the motors, the original contract price of £23,000 would be 
increased to £22,318, and theSub-Committee decided to recommend 
that the increased price be approved. 

The Tramway Works Sub-Committee has accepted the offer of 
the British Oxygen Oo., Ltd, for the supply of oxygen required by 
the Tramways Department during the ensuing three montns at the 
price of 358. per 1,000 ob. ft. It has also accepted the tender of 
Messrs. Scholey & Co., Ltd., for gear wheels and pinions for car 
motors as follows: 200 tool-steel gears, at £7 98. each, and 200 
tool-steel pinions, at £1 58. each. 


Dartford.—The electrical engineer has been instructed 
to order 100 tons of South Leicester nuts from Messrs. J. Waddell 
and Sons, at 24s. per ton delivered, and, if it proves satisfactory, a 
further 400 tons. The offer of Messrs. John Hudson & Oo., Ltd, 
of about 180 tons of South Hetton coal, at 263, 9d. per ton 
delivered, has been accepted. 


Edinburgh.—The Council has accepted tenders by 
Messrs, Fraser & Ohalmers for turbo-alternators and condensing 
plant for the Portobello new power station. Messrs. Viokera and 
Messrs. Richardsons, Westgarth & Co., are sub-contractors. A dis- 
cuesion that took place respecting the matter is reported in our 
“ War Items to-day. N 


Hereford.— The T. C. has accepted the tender of Mesars. 
Bowater, of Birmingham, for 1,000 tons of Haunchwood fine slack 
coal for the electricity works. ©aa 


London.—L.C.C.—The Highways Committee recom- 
mends that the operation of standing order No. 295 be suspended, 
in order that payment may be made to the following firms for 
work done at the Greenwich generating station :—Messre. J. 
Cochrane & Sons, Ltd., retention money under their contract for 
the laying of condensing water pipes: payment on acoount of 
£3,127 to Messrs. Davidson & Co., Ltd., in respect of their contract 
for the provision of four induced draught fans; a further payment 
on account of £4,885 to the British Westinghouse Electric and 
Manufacturing Co., Ltd., in respect of their contract for the 
supply of high-tension switchgear, Ac, | 


Rotherham.—The Tramways Committee of the T. C. 
has arranged to purchase three motor-omnibuses from the Daimler 
Co., Ltd., at £953 108. each, 


—Trnders. 


Southampton. Ir. reference to the Electricity Com- 
ig contract. with the British Thomeon-Houston Co. f 
e 


mittee bas to the amount of the contrac 
4512. The Committee hes ‘+a attention drawn the necessity 
af providing alot meters, but has deferred consideration of the 


matter in view of the diffoulty of obtaining meters at th 


time. l 
The T.C. received the following tenders for installing electric 
light at the Ascupart Street Police Station :— 


A. Kingman & Co. ee (accepted) £18 12 0 
J. Davis & Ca., Ltd. es ee ee x ee en n * 19 10 0 
F. W. Cook Ys os 2 11 6 


The tender of Mesers. Edgar Allan & Co. has aleo been accepted, 
at £225, for tramway pointe and crossings. Messrs. Hadfleld's 
Steel Foundry, Ltd., quoted 2240. 

The offer of Mr. H. P. Pemberton to purchase & quantity of old 


raila, at 878. per ton, has been accepted. 
Torquay The Electricity Committee has accepted the 
0 


offer of Messers. C ry Bros. to supply 1,500 tons of coal in equal 
quantities ding over & period of 12 months, subjeot to their 


giving che Council the benefit of any rebate allowed them from the 


collieries in consequence of Government legislation for limitation 


Watford.—The Electricity Committee has accepted the 
öfter of Messrs. W. Cory & Son, Ltd., ‘to supply 900 tons of Arley 
Wolverhampton.—The Electricity Committte recom- 


mands the acceptance of the tender of Mesers. Amies & Sharratt, at 


21.045, for constructing the foundation and other work in connec- 


ling tower. 


Woolwich.— The following tenders have been accepted 
by the Electricity Committee in connection with the extension of 


uy N. B. Gonin & Sons. O. I. chute plates. £23. 
Bell's Asbestos Co.—Covering Sin. and 8 in. ateam pipe for 8,000-KW. turbo- 
alternator, . ; 
Ferranti Ltd.—Switchgesr tor 1,000-KW- converter, £10. 
The borough eleotrice! engineer has been instructed to purchase 
either a new or secondhand centrifug 


this connection ® contract is to be essre. 
Ltd., for the supply of the necessary switchgear at a cost of £101. 


—— 


N FORTHCOMING EVENTS. 


Institution of Mechanical Engineers. Frideg. October 15th. At 8 v. m. At 

the Institution of Civil BErcineers, Great George Street, S. W. Paper on 

„The Theory of Grinding. with tho Selection ot Speeds in 
Plain and Internal work,” by M 

ock Electrical jety.—Fridey. October 15th. Lecture by Mr. F. H. 

~~ Whysalt (Hon. President). chief electrical engineer, Greenock. on u The 

Constractins of Storage 1 r. A. Norwell, B. Bo. Principal of 

Greenock Technical Boh 


Faraday society.— ay, October 19th. At 8 pm. At the Insti- 
tution of Blectrical Engineers. General Discussionton “The Praustorm - 
ations of Pare Iron.“ Sir Ro ert Hadfield will preside. Dr. A. E. Oxley, 


oi the University of Sheffield, will open the Discussion. Tickets may be 


Users’ agsociation.—Weanesdny, October 2)th. Further 
Di on on" Lubrication of Diesel Engines.“ 
am Society rs.— Wednesday, October 20th. At 7-80 p.m. 
At Welbeck Hotel. Milton Street. Paper on u Bteam Turbines, Blowers 
and Compressors,” by Mr. J. Goldes. 
Chemical ty.— Thursday, October 3lst. At 8 p.m. 
House. W. Informal Meeting: , 


Junior Institution of gngineers.—Friðay, October ad; At 8 Pii At 
- 99, Viotorie Street. Paver on ‘Safety Precautions for Transmission 


Machinery.“ dy Mr. W. V. H. Capps: 


Manchester Association ol Engineers.—fatarday, October rd. At Grand 
Hotel, Aytoun Street. Paper on s Notes on Bome Reoent Researches,” by 


prof. J. E. Petavel. 


At Burlington 


— 


NOTES. 


Lamp-Trimmer's 
are trimmed from è ladder which is set firmly agsinst.the 
base of the. gt on which the trimmer 18 working, while the ladder 
leans outwards d is aupported from the post at ita upper end by 
an iron stirrap, which maintains it at a convenient distance from 
The trimmer, while ascending the ladder and 
while working oD the lamps, remains at all times between the 
vantages 


over the 0 d It is, for example, imposeible for it to 
slip; it p ts ically no obstruction to pedestrian traffic ; it 
places th trimmer in 2 convenient position for working, and it 


minimises hazard to both the public and the trimmer.— 
Electrical World. 


reports Mr. Young, the general secretary, as £8 


Foreign Trade.— FIGURES FOR SEPTEMBER. The -fol- 
lowing are the electrical and machinery figures given in the official 
returns for September . 


IMPORTS 
Electrical 8 Month Ine. Nine Inc. 
and apparatus, of months, or 
exoluding ma- September. dec. 1915. ; 
chinery and un È` R 
insulated wire 107.369 +t 59,599 766,128 — 263,084 
Machinery „805,587 + 583,889 6,873,890 + 1,566,117 
EXPORTS. i 
Blectrical goods > 
and apparatus, 
excluding ma- 
chinery and un- 
wire 962,088 + 82,015 2,270,267 — 114.123 


Machinery 1,611,450 — 12,600 14,611,354 —11,495,232 


Radium and Plant Growth.—As. the result of very 
carefal experiments, the conclusion has en reached that radio- 
active materials exert no appreciable influence on the growth 0 
plants, in spite of the favourable results that were announced some 
time ago. | 
‘Spanish Prize competition.— The Spanish Society 
for promoting the national industries, atyled El Fomento del 
Trabajo Nacional, announces prem 
5,000 pesetas will be awarded this year for any new invention, 
rocess, Or improvement in the dep 
mechanical engineering, chemistry, bysios, the arta, or commerce, 
tending to che progress of Spanish industries. 
open to foreigners. and further particulars may be 
the Secretaria, 4, Plaza Santa Ana, Madrid. 


Removing Russian Electrical Plant.—It was reported 


at a recent meeting of the Electrotechnical Section of the Russias 


Military Industries Committee, hat much of the electrical 
machinery and apparatus removed from places ordered by the 


military authorities to be evacuated had been removed by wholly 
ta h 


incompetent people. Many comparatively neeless par 
i It is stated that to obviate 


sach errors in future, the Military Industries Committee will be 
charged with the execution of the work. l 


The A. S. E.— It 18 announced that the Amalgamated 
Society of Engineers has, by 16,075 votes to 14,259, resolved to 
: ral Federation of Trade Unione. The Times 
) ing that: the mem- 
bers no longer wiah to belong to a financial federation, but to build 
up a fund of their own. 


volunteer Notes. — ENGINEERING INSTITUTIONS’ VoLuUN- 
TEER TRAINING CoRrPrs.— 

Company Orders.—BY Lieut.-Col. C. B. Clay, V. D., Commandant, 
for week commencing October 18th, 1915 :— 


Drills, 6.15 to 7.15; 7.15 to 8.15 p.m. 
nical ; fection 4, 


Monday, October 18t —Section 1, T 
Squad.  - i 
Tuesday, October 19th.—Seection 2, Technical ; Section 3, 
` Shooting. i 
Thursday, October a1st.—Section 3, Technical ; Section 2, 


Shooting. | 
Friday, October 22nd.—Section 4, Technical ; Section 1, Squad. 


Signalling Class Mondays and Fridays, but members will attend 
Technical Mondays and Fridays with their Sections. 


Reoruits attend on Mondays and Fridays. 

Members will fall in for all Drills at the new Headquarters, 
Chester House, Eccleston Place, S. W., on and after Monday, 
October 18th. E. G. FLEMING, 

Company Commander and Acting Adjutant. 


3D BATT. (OLD Boys) CENTBAL LONDON REGIMENT (VOLUN- 


7EERS).— Battalion Orders b Colonel S. G. Grant (Officer Com- 
manding), Thursday, October 14th, 1915 :— 


Week-end Parades.—Ssturday. Field Day. The Battalion will 
eat Baker Street Station at 2.15 sharp, and proceed by train, 
right half Battalion, under the command of Mr. H. O. King, to 
half Battalion, under the command o 


Sunday.— The Battalion will parade at Liverpool Street Station 
at 9.30 a.m. and proceed by train, for entrenching duties, returning 
about 4.55 p.m. ill make the necessary 

arrangements for lunch and refresh ments. 
Ent rene / ing. Members are reminded that this work is still 
ied on daily (except Fridays), and are directed to attend 


Musketry— Saturday next, the 16th inst. There will be shooting 
at both Acton and Bisley Ranges, ag utual. Members proceeding to 
Bisley must report themselves to Sergeant Cotter. at che barrier of 
No. 9 Platform, Waterloo Station. at 12.45 p.m. l 
Tuesday next, the 19th inst. Shooting at Acton, 88 usual. 
z A. G. JOINEB, Major and Adjutant, O. B. C. 


Electric-Vehicle Run.— Recently Mr. 
Chas. Chamberlain, of Buffalo, N. V., made a journey across State 
from Buffalo to New York, in 8 Waverley electric oar. The trip 
would have been completed in three days but for poor charging 
facilities in two places which delayed matters. To cover the 50! 
miles, 94 KW.-hours were required, or -18 KW.-hour per mile. 
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The Electro-Harmonic Society.—The first smoking 
concert of the season was held on Friday evening last at the 
Holborn Restaurant. Notwithstanding the prevailing war con- 
ditions there was a large company present. The well-filled con- 
cert hall bore evidence that the value of a few hours’ fraternisa- 
tion and relaxation among kindred spirits is clearly recognised in 


“Gentlemen, the next turn is my turn. Your secretary—you 
kuow what a martinet he is—has asked me to say a few words. 
Firet, I have to express regret that our hon. treasurer, Sir John 
Snell, who was to have taken the chair this evening, at the Jast 


He says the programme has purposely bsen made a little shorter 
than usual on account of the difficulty of getting home these 


train facilities and other means of locomotion to contend with. 
Members may, therefore, be glad of the opportunity of leaving 

ier than has been the case in previous years. Now 
I have a few statistics which I should like to bring to your notice. 
The number of members on the roll at the end of last season 
was 632 as compared with 664 at the end of the previous 
season. Since the end of last season two have died, 21 have 
resigned outright, and 36 memberships are in abeyance 
till the end of the war, either on account of absence 
on active service or because of bad times. This is somewhat 
serious, as the result is that our active membership is reduced to 
578, and, furthermore, only 13 new members have been put up for 
election so far this season, as compared with 55 last year. Last, 
but not least, current subsoriptions are not coming in as wall as 
they might, and certainly not as well as usual, or as they ought to 
do. In these noprécedented times, I think we should make a special 
effort to keep things going and to carry on as usual. Is it to be 
said, when the war is over, that we had not the nerve or the cash 


to keep the Electro-Harmonio Society going in spite of the 


Bosches? That these are days for economy, I agree; but there 
are wise and unwise economies, and I think this is essentially a 
time when a sane and reasonable amount of recreation should be 
taken, especially when it does not run us into much expense. The 
concerts we get at the Electro-Harmonic Society are half the 
price of, and far superior to, those usually provided for this class 
of entertainment; and there is a camaraderie existing amongst us 
that is not to be found amongst ordinary audiences, I suggest 
that we should all put our shoulders to the wheel, and determine 
to keep the flag of the Eleotro-Harmonio flying bravely until the 
better times arrive that we must all hope are in store for us in the 
future. Remember the Ladies Nights“ and bring the ladies on 
those occasions just the same as usual. The ladies are doing a 


great deal for us in these da and we should show our titude 
to them in every possible way.” e 


Workman Fined.—Frank Taylor, iron turner, ot Ann 


Street, Stockport, was summoned at the Stockport Police Court, on 


Tuesday, by his employers, Messrs. G. H. Heywood & Co., Ltd., 
electrio power engineers, of Reddish, for breach of contract in 
unlawfully absenting himself from work. It was stated by Sir 
William ‘Cobbett (for the firm) that between September ith and 
September 28th defendant abeented himself from work, more or 
less, on 12 days, and was away for just short of 50 hours. 
Defendant worked on a lathe, and his action in absenting himself 
rendered other workmen, and machines also, idle, with consequent 
loss to the firm, who were engaged in important Government work. 
The firm claimed £5 from defendant. Taylor told the Benoh that 
he did the heaviest work in the shop, and he complained that 
there were two motors behind him, and he felt a draught. Hewas 


ordered to pay the £5 claimed, together with the costs of the 
proceedings, 


Institution and Lecture Notes. — Institution of 
Heating and Ventilating Engineers.—At the autumnal general 
meeting held on Tuesday last at the Holborn Restaurant, Mr. W. 
Jones read a paper on Heat Transmission and Heat Emission,” 
and Mr. S. Naylor read one on “A Comparison between Forced 
Firing and Slow Combustion.“ 

University of London.—Prof. J. A. Fleming is to deliver a 
course of six lectures on Electrio Heating and Electric Furnaces,” 
at the University College, on Friday evenings, at 5 p.m., beginning 
on October 29th. The fee will be £1 11a. 6d. for the course. 

Electrical Association of Australia.— The first meeting of 
the Federal Council was held in Melbourne on August 16th, 17th 
and 19th. Those present included New South Wales councillors 
Mr. O. W. Brain (Federal president), Mr. H. W. Myers (president 
New South Wales section), and Mr. A. C. F. Webb, The latter also 
a ted as substitute for Mr. H. R. Forbes Mackay, who was unable 
to be present. The Victorian councillors were Mr. W. II. Alabaster 
( resident of the Victorian section), Prof. Payne, and Mr. W. J. 
Newbigin. Mr. Newbigin was appointed hon. Federal secretary, 


A number of matters pertaining to the Association were discussed. 
A draft of the proposed rules governing the work of the Federal 
Council was submitted and approved, and a number of applications 
for membership were dealt with and approved prior to their elec- 
tion by the respective sections. 

At the August meeting of the N.S.W. Section a paper on 
Direot-Ourrent and Alternating-Current Sub-Stations” was read 
by Mr. J. S. Just. 

Association of Mining Electrical Engineers.—It was 
reported at the opening meeting of the session of the West of 
Scotland Branch that the membership now stood at 201. The 
Chairman (Mr. A. B. Muirhead).in explaining the work for the 
ensuing session, specially referred to a series of coal-ontting 
demonstrations which had been arranged through the kindness 
of Mr. Arnott, of the United Collieries, and Mr. J. P. O. Kivlen, of 
the Brodisholm Colliery. Mr. Muirhead delivered an address on 
The Development of Electricity in the Scottish Mining Industry,“ 
in which he pointed out that they had now got sufficiently 
far from 1911—when the present code of electrical rules applicable 
to mining came into operation—and sufficiently near 1920 (when 
plant installed under the code of 1904 must be removed from active 
service to comply with statutory regulations) to justify a résumé 
of the whole position. Socotland’s mining output had doubled in 
30 years, and the mining conditions were hard and uncompromis- 
ing. These difficulties had not always been underatood by the 
legislators south of the border, who seemed to think it fitting to 
make laws as if Britain had one colliery of one coal seam and one 
set of conditions. Those difficulties in mining had led toa most 
marked development in the use of electricity for power purposes 
below and above ground, and he submitted tables to show that in 
all approximately 137,200 k. H.. in motors had been installed, and 
taking this at 340 out of a total of 547 collieries, they had an 
average of 403°5 E. H. p. per colliery. The number of electrically- 
operated ooal-cutting machines in use, which reached a total of 
747, showed to what extent electricity had been called upon far. 
‘‘in-bye purposes in the Scottish mine field, The number of com- 
pressed-air coal-cntters in use and their output per year did not 
appear to indicate that that type of machine need be seriously 


5 as a rival to the electrical machine as they now 
w it. 


Inquiries.—A correspondent asks for information as to 
the electrical uses of Manjak,” 


Kharkoff Electric Supply System.— The Elecirsichestvo 
gives a full illustrated account of the Kharkoff electrical plant and 
equipment, which have undergone a series of extensions; further 
additions are again called for. The old town electric station was 
inaugurated in 1897, with four steam generators of a total capacity 
of 150 x 4 = 600 I.H.P., and an accumulator Extensions 
of the plant took place in 1900, 1904 and 1906. In the year 1909 the 
total output was 2,927,212 Kw.-hours. The street lighting was 
entirely effected by means of arc lamps, of which there were 530 
in 1910, The demand has always been ahead of the capacity of 
the station. The town tramways began operation in 1906. In 
1910 it was recognised that the station was inefficient in respect of 
pressure, accommodation and plant, and the construction of a new 
station. with alternating high-pressure (6,000 volte) current, was 


‘proceeded with, this station being inaugurated in 1913. It was 


built on very bad ground, and special measures had to be taken 
to complete the oonstruetion within the agreed time. The buildings 
and lines are planned to reach their maximum in the winter of 
(915-16. Down to 1/14 January, 1914, the money spent on all the 
work was about 1. 200, 000 roubles, besides bonds to the value of 
500,000 roubles, There are about 35 versts of tramway, of metre 
gauge, employing about 800 workpeople. 


New 7-cwt. Edison Electric Vehicle.—A new electric 
delivery vehicle built to Mr. Edison’s designs and intended for Joads 
up to 7 owt. has just been publicly displayed at the Edison works at 
West Orange, New Jersey, U.S.A. According to a statement by Mr. 
Edison, the object of the car is to replace the horse-drawn delivery 
van of the small tradesman, and he claims that the cost of upkeep 
and running, including energy and storage, will equal only half 
the cost of feeding and stabling a horse, while the cost of tires 
will be less than that of shoeing a horse. The new vehicle is 
fitted with an Edison battery of a capacity sufficient for a range of 
travel of 45 miles on one charge, at a speed of 10 miles per hour, 


— 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
teohnical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials. MR. A. F. Bonn, shift 
engineer at the Hornsey Corporation electricity works, has 
been granted a commission in the Royal Field Artillery. Mr. 
Bond has already seen service at the front in the 6th London 
Regiment, having been sent home wounded last May. 

The Woolwich B.C. has increased the salaries of the follow- 
ing officers in the electricity department: Mr. C. G. Eey, 
leading charge engineer, from £150 to a maximum of £180; 
Messrs. T. W. Bunce, L. G. Butter, and C. Hosson, charge 
cngineers, from £140 to a maximum of £170 by two annual 
increments of £15 per annum. Mr. W. Scort, at present 
acting charge engineer, is to be designated“ charge engineer, 


on account of ill-health has 
past three ‘months, wishes 
shortly to have the pleasure of 
them. 


Commander W. E. PROWSF 
for charge of Signal and Wireless Telegrap 


(November 5th). 


apparatus, and 
assistant electrical engineer with Messrs. Matt 


of Swinton, Lan 


sion 1n September last and pos 
Royal Irish Regiment. 

Roll of Honour.—Corporal Tomss, of Chester, who 
has gained the | 
received his training in 
rington when he join 
brave action was the rescue o 
heavy fire, 
Riding 
action 


years of age, 
department of the Huddersfield Corporation 


Corps, who was on the electricity staff of 
tion, has j 


and his salary increased from £130 to £140 per annum, 
rising to 8 maximum of £170 by two annual increments of 
£15. 

Ma. W. LEIGHTON | 
intendent at the Mai 

Ms. F. HAxw ARD and MR. POOLE, of the staff 
ford Corporation electricity works, have resignea: 
has taken up munitions work at the Coventry Ordnance 


Works. : 
MR. H. A. NEvILLE, the Wakefield City Electrical Engineer, 
has received permission from the Electricity Committee to 

f Secretary to the Wakefield Munitions Com- 


accept the post o 
Mr. ARCHD. J. resigned his position of 
shift engineer un } ration, having 
to a similar position at the Nechells power 
Birmingham Corporation. 
Mr. HERBERT BROADBENT, a peri and manager of the elec- 
estern Australia, resigned his 


who was engaged at 
ee of Stockport, 18 reporte 


Second-Class Petty O G 
Beckenham U. D. O. electricity 


Fuller in 1905 joined the Electr ' 
1 . ; ; : al Company. 


France. 

‘Information has reached Kila 
in France, ou September 30th, of Second-Lieutenant ANDREW 
YATES YOUNG, al 
Scots Fusiliers. 
engineering in 


at the works of Mirrlees, Bickerton & Day, 
d to be missing, and pelieved to 


B. BURGESS, & member of the 
staff, has been awarded the 


e Dardanelles. 
fficer 


Distinguished Conduct Medal for gallant service Sergeant 
F. J. LER, shift engineer at the Council's works, has been 
ir John French, and both have 


Lancaster Regiment, formerly employ 
been killed in action in 


d Park, has 
rnock of the death in action 


13th Scottish Rifles, attached to the 2nd Roy 
The deceased served his apprenticeship to 
the Glenfield Works, Kilmarnock, and af 


tricity de ent of , 

post at the end of July, and has returned home in order to 1 é 

Pist in the manufacture of munitions, or otherwise to take taking the Technical College course was engaged with the 
ore leaving Perth he was presen British Electric Plant Co., of Alloa. l 

The many friends of Mn. ARrTAUR Jacon, of the British 


by societies with which he had been 


connected for many years, and at a farewell meeting of coun- 
cillors and municipal officials held in his honour, the Mayor 
pointed out th ~ Broadbent went to Perth un 1896, to 
erect the first electrical ei of any size in the State, for the 
Co.; under his guidance the electricity. department ha 
heen exceedingly successful, and was acquiy by the city 
in 1912 on very, generous terms, Mr. Broadbent continuing 
The Mayor expressed 


in office as engineer and manager. 
regret at his departure to place his services at the disposal of 
the home authorities, an wished him the best of fortune; 


the exmayor and the chairman of the lighting committee 
supported the Mayor, and Mr. Broadbent expressed his appre- 
ciation of the goodwill shown towards him. 

Caprain G. C. MILNES, borough electrical engineer for Lan- 
caster, has been appointed Ad utant of the 5th King’s Own 
Royal Lancaster Regiment, w ‘ch has been rendering fine 


service in France since February. 


General. — The marriage took place at the Inde- 
Llanfair einion, on October 6th, of MR. 
of Perthyfffin, Dinas 

d Miss L. Jones, of Llanfair Caereinion. 

D. B. BaDDELEY, manager for Scotland and the North 
of Ireland for Messrs. Crompton & Co., Ltd., having receive 
a temporary commission in the Army Service Corps, will be 
absent from the Glasgow district for the period o the war. 

his post open, but during his 

absence the management of the branch will be in the hands 
of one of his assistants. l , 

Sapper H. A. P. Bale, from the London Electrical Engl- 
neers, has been appointed second-lieutenant, Hampshire » 
Fortress Engineers. ` 

The Council of the Institution of Electrical Engineers have 
elected Mr. J. E. KINGSBURY to be honorary treasurer of the 
be late Mr. Robert Hammond. 


Institution in place of t 
Mr. Harry Mares, of the staff of Messrs. Crompton & Co., 


Ltd., of the Arc Works, Chelmsford, who was married on 
October 2nd to Miss H. A. Willingham, has been presented 
by his colleagues with a set of cutlery. 

At Rugby Parish Church, on October 5th, the marriage took 


place of MR. Thos. C. HURLEY, of the engineering stall oO 
and Miss Winifred 


the British ruhomson-Houston Co., Ltd., 
Hurley is conductor of the B. T. H. Choral 


E. H. DUSSEK, ok the Dussek Bitumen Co., who 
been away from business for the 
hie friends to know that he hopes 
again meeting or calling upon 


The Admiralty has made the following appointment :— 
(Acting) to the Ganges, additional, 


hy Schools, Shotley 


Gu, has resigned bis position with the 


MR. JOSEPH V. 
railway control 


British Westinghouse Co., designing electric 
appointment of 


has this week taken up the 


ews & Yates, 


es. 
MR. EGERTON J. WARD, A. M. I. E. E., was granted a commis- 
ted to the 3rd Battalion, The 


Cross, is an electrical engineer who 
Yorkshire. He was engaged at War- 
the King’s Liverpool Regiment. His 
f four wounded comrades under 
to accomplish. 


Victoria 


A a task that took eight hours 
Private GEORGE WM. SmitH, of the 1/ 5th 

Regiment (Huddersfield Territorials), 
a few days ago by the bursting of a shell. 
formerly employed in 


Rifleman Ton West, 10th Battalion King’s 


been killed in 
Private COLIN 


Aluminium Co., Ltd., 
viving son, 
London Irish Rifles. was killed in action, on Se 
in France. 
in Dublin in 1896, 

and Felstead, Essex. 
obtained promotion in May. 


port, a member of the firm of Messrs. J. H. Agnew & 
grey cloth agents, Manchester, who died la à 
age of 79 years, Was & director of the Nation 


before the telephones were 


shares, 


Battalion West 

was killed in 
He was 31 
the electricity 


s Royal Rifle 
Rochdale Corpora- 


CHAD wick, of the 7th Manchester Regiment, 


will regret to learn that his only sur- 
18th Battalion 
ptember 25th, 
Lieut. Jacob, who was 19 years of age, was born 
and educated at Bowden House, Seaford 

He was gazetted in September last, and 


ieut. A, Leshie Hamilton Jacob, 


s Swain AGNEW, of South- 
Bro., 
at Friday at the 
al Telephone Co. 


Obituary.—Mr. CHARLE 


taken over 
— 


NEW COMPANIES REGISTERED. 


—— o a 


W. A. and R. J. Jacobs, Ltd. (141,783) This company 
was registered on October 6th, with a capital of £3,000 in £1 shares, to 
carry on the business O electrical apparatus and fittings, 
electric lamps. and cycle and motor accessories of all inds, metal workers, 
japanners, enamellers, clectro-platers, „ general engineers, manu- 
{acturers of goods in glass and iron, other metals, etc., and to 
enter into an agreement with W. A. Ja The subscribers 
(with five shares each) are: W. A. Jacobs, 94, Leonard Street, E. C., manufac- 
turer; R. J. Jacobs, 94, Leonard E Private com- 
any. The number of directors is not to be less than two or more than three; 

Jacobs and R. J. Jacobs (both er manent). Qualification, 


5 Remuneration as fixed by the company. 94, Leonard 


Feltham-and District Electric Lighting Co., Ltd. (141,808); 
t in 


—This company was registered on October 8th, with a capital of 
to carry on the business of generators, producers and distributors of 
within the area of 


for lighting, power or traction purposes, 
supply mentioned in the first schedule to the Feltham and District Electric 
H. Edwards. The sub- 


Lighting Order, and to adopt an agreement with F. 
scribers (with 10 shares each) are: C, E. Baker, 35, Parliament Street, West- 


minster, solicitor ; W. Garner, 164, High Street, Hounslow, solicitor; J. E. 
Victoria Street, S.W., quantity surveyor; H. Edwards, 76, 
Private company. The number of directors is not 
to be less than three or more than six; the subscribers are to 05 the 
first. Qualification. 10. Remuneration as fixed by the company. licitors : 


Baker & Sons, 35, Parliament Street, Westminster. 


electrical energy 


Drower, 2, 
Cheapside, E.C., solicitor. 


——— — 


RETURNS OF ELECTRICAL 


OFFICIAL 
COMPANIES. 


Bland Light Syndicate, Ltd. (97 ,494).—A memorandum of 
i of £1,500 (leavin balance outstanding of £3,500) ' 
on August 30th, 1915, of debentures dated October 14th, 1913, nominally 
securing £56,000 (of which £5,000 has been issued), has been filed. 
Pintsch’s Electric Manufacturing Co., Ltd. (in voluntary 
liquidation).— Charge on hereditaments and premises, cte., dated September 


16th, 1915, to secure not more than £350. Holders: Pintsch’s Patent N 
Co., Ltd. (in voluntary liquidation), Friars House, New Broad Street, E. C. 


Carville Site and Power Co., Ltd. Issue, on September 
98th, 1915. of £10,000 debentures, part of a series of which particulars have 


already been filed. 
john Davis and Son (Derby), Ltd. Capital, £35,000 in 
„I shares (15.000 pref.). Return dated July 9th, 1915. 15,000 ord. and 
11,000 pref. shares taken up. Sl per share called up; £26,000 paid. Mort- 
gages and charges: Nil. 


a 


CITY NOTES. 


Quebec Railway, Light, Heat and Power Co., Ltd. 


Ar the annual meeting, held in Montrea 
the directors presented their report for 
June 30th, 1915. The gross earnings from 
$1,548,096, an increase of 516.875. 
income of 9235, 978, the total revenue f 
$1,784,074, an increase of $17,076. The opera 
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tenance expenses were $924,817, an increase of $11,716. The 
tixed charges and taxes of all kinds amounted to $739,482, 
leaving a net surplus of $119,775, which, added to that of 
last year, leaves a total surplus to date of $347,499. The pro- 
perties and plants of the company and its various subsidiary 
companies have been maintained in the same high state of 
efliciency as heretofore, as evidence of which there was ex- 
pended during the year on maintenance account $193,897. 


Dick, Kerr & Co., Ltd. 


THE directors’ report for the year ended June 30th, 1915, states 
that the profits earned amount to £46,960, which added to 
£25,535 forward from last year makes a total of £73,485. Out 
of. this sum the debenture interest and trustees’ fees have 
been paid, and there has been reserved the sum required to 
provide for the premium payable on the redemption of the 
present debenture stock. Ibese items absorb £10,339, leaving 
461,647 available. for appropriation as under :—A dividend of 
6 per cent. per annum on the preference share capital [NorTE. 
— The half-yearly dividends to December 31st, 1914, and June 
Wth, 1915, have already been puid.] £18,300, setting aside as 
a reserve against contingencies £25,000, and carrying forward 
£18,347. In view of the abnormal conditions prevailing, the 
directors are unable to recommend the payment of a dividend 
on the ordinary shares. 
The meeting is called for October 21st. 


— — — . — — — 


Swiss Escher Wyss & Co. 


THE report of Escher Wyss & Co., of Zurich and Ravensburg, 
for the year ended with March 3lst, 1915, refers first to the 
influence on the undertaking of the outbreak of the war and 
the mobilisation, and to the efforts made to maintain working. 
In the autumn it wae believed that the lowest level of the 
depression had been overcome, and as orders gradually came 
to hand in increasing numbers it was eventually possible to 
resume full-time working, although with a reduced number 
of workmen, owing to the call to the Colours. The greatest 
difficulties were still encountered in the securing of orders 
and the provision of raw materials and semi-finished pro- 
ducts, and also in the forwarding of deliveries. The multi- 
plicity of the branches of manufactures was of advantage in 
connection with the rapid accommodation of the company to 
the changing requirements and conditions of the economic 
life. Although all departments were affected by the unfavour- 
able times, the branch for steam and hydraulic turbines 
probably suffered the least. The steam turbine department 
had to deal with a large stock of orders brought forward from 
the previous year, and new orders were received to a large 
extent, mainly for smaller machines. The work of the 


hydraulic turbine shops had to be limited more to the con- 


struction of small plant, for which abundant occupation was 
available, chiefly on the part of works having their own 
motive power, such as spinning and weaving mills, etc., to 
which the war had brought orders in an increased measure, 
and which were, therefore, encouraged to proceed with exten- 
elons of their works. The work on the enormous machines 
for the Barcelona Traction, Light & Power Co. had to be 
suspended for several montlis, but the recent reorganisation 
of this group assured the delivery of the machinery. After 
devoting £21,000 to depreciation, as compared with £29,000 
in 1913-14, the aceounts exhibit net profits of £13,000, as 
against £22,000, and a dividend of 4 per cent. has been declared 
on share capital of £260,000, this comparing with 6 per cent. 
in the preceding year. 


— — = 


German Electrical! Companies. 


The Stickstoff Werke, A.G., of Herringen, near Hamm, 
which company was formed by the firm of de Wendel, and, 
together with the latter, is under Government supervision 
an account of the war, reports a loss of £1,500 for 1914-15, us 
against a loss of £560 in the preceding year, the deficit thereby 
being increased to £2,500 on a share capital of £30,000. 

Ihe gross profits earned by the Deutsche Elektrizitats Werke 
Garbe, Lahmeywer & Co., of Aix-la-Chapelle in the year ended 
March 31st, 1915. amounted to £60,000, as compared with 
£104,000 in the previous year. 
penses and setting aside £14,000 for depreciation, as against 
£16,000 in 191-14, the accounts indicate net profits and 
balance forward of £20,000, as contrasted with £28,000, and 
a dividend of d per cent. has been declared, as in 1913-14. 

The Suddeutsche Telephon Apparatus, Kabel und Drahtwerke, 
of Nuremberg, which belong to the group of the Felten and 
Guilleaume Co., earned gross profits of £46,000 in 1914-15, as 
contrasted with £15,000 in the previous year. After meeting 
general expenses and allocating 417.000 for depreciation, as 
against £4,400 in 1914. the accounts show net profits of 
£14,000, as compared with 41,700 in the preceding twelve 
months. The latter amount was carried forward; the method 
of disposing of the present balance is not disclosed in the 
official accounts. 

The report of the Kaubelwerk Rheydt, A. G., of Rheydt, for 
the twelve months ended with June, 1915, states that the 


After defraving general ex- 


demand for the company’s manufactures decreased. In the 
course of time the deliveries, except for war purposes, éntirely 
ceased, as. all essential materials were only permitted to be 
used for these objects, and the company continued to be occu- 


pied with contracts of this character. The gross profits 
realised in 1914-15 amounted: to £175,000, as compared with 
£131,000 in the preceding year, and the net profits, after 


apportioning 425, 000 to depreciation (chiefly of the cable fac- 
tory and rolling mill), as contrasted with £20,000 in 1913-14, 
were £140,000, as against £83,000. It has been decided to 
pay a dividend of 18 per cent., the rate for 1913-14 having 
heen 12 per cent. | 

The directors of the Isaria Zuhlerwerke, A. G., of Munich, 
which is associated with the Brown-Boveri group, states that 
the outbreak of the war at first caused almost a complete 
stoppage of business, although a resumption’ took place 
gradually to the extent that business almost normal 
with the exception of the relations with hostile countries. A 
partial compensation for the decline in export trade was 
atlorded by the orders received from the Army authorities, 
but the decrease in the profits was attributed solely to the 
effects of the war. After placing £6,300 to depreciation in 
1914-15, as compared with £7,100 in the previous year, the 
accounts show net profits of £10,500, as against £17,400, and 
a balance of £26,000 and £22,000 in the two years respec- 
tively, inclusive of the balance brought forward, It is pro- 
posed to pay a dividend of 10 per cent. on sbare capital of 
£110,000. as against 5 per cent. in 1913-14. It is, further, 
mentioned that the orders on hand for peace purposes are 
satisfactory, and further orders have been received froin the 
Army authorities. | ü 

The report of Brown, Boveri d Co., of Mannheim, for the 
year ended March 31st, 1915, states fhat the production and 
deliveries were considerably Jess than the normal figures in 
consequence of the war, and the receipt of raw materials was 
in part greatly hindered. The stoppages in working caused 
through the calling-up of men on the outbreak of the war 
were overcome in a comparatively short time in so far as it 
was possible having regard to the conditions created by the 
war. Nevertheless, the value of the turnover wus materially 
less than in 1913-14. According to the assets side of the 
accounts, the value of the investments and other financial 
interests in undertakings rose from £63,000 in 1913-14 to 
£147,000 last’ year, chiefly through the payment of further 
instalments on ordinary shares in thé Turbinia Co., the Elec- 
tric Power Supply Co., and the Rhenish Wire & Cable Works, 
and through subscriptions to the war loans, the last men- 
tioned being the only reference in the report to any participa- 
tion in the war. e gross profits. including receipts from 
investments, amounted to £193.000, as contrasted with 
£207,000 in 1913-14. After providing for general expenses, 
interest on loans which total £354,000, and allocating £29,000 
to depreciation, as against £33,000, the accounts represent net 
profits and balance forward of £34,000, as compared with 
435,000. It is intended to pav a dividend of 5 per cent. on 
the paid-up capital of £450,000, being the same rate as in 
the previous year. 


-o ee ——— — — 


Adelaide Electric Supply Co., Ltd. 


AN extraordinary general meeting of shareholders was heli 
on Monday at the offices, Finsbury Pavement House, E. C., 
under the presidency of Mr. Percy R. SELLON. 

The CHAIRMAN, after explaining that he occupied that posi- 
tion owing to the absence of Mr. Braithwaite. the Chairman 
of the company, who had been suddenly called to the United 
States on business, proposed the following resolution :— 

That the capital of the company be increased from £,500,000 to £750,000 
by the creation of a further 50,000 shares of C each; and that the directora 
be and they are hereby authorised to issue such further shares as ordinary or 
preference shares (subject when necessary to the consent of the holders of the 
company's existiog 6 per cent. cumulative preference shares), in such amounts, 
at such price or prices, to such persons, and at such times, as the directors 
may from time to time determine. 

He said the directors asked for sanction to increase the 
capital in order to meet the demands of the business. The 
capital powers of the company were now practically exhausted, 
the whole of the preference and ordinary shares having been 
issued. It might be said: was this a proper moment at which 
to involve ourselves in further capital expenditure? The 
explanation was simply this—that whereas in the case of a 
private industrial undertaking it was quite possible to eser- 
cise discretion as to whether capital increases should be in- 
curred or not at any given moment, in the case of a company 
operating under statutory powers there was no choice in the 
matter. They were compelled under certain conditions to 
incur such capital expenditure as might be necessary at any 
given time in order to carry out their obligations to supply 
light and power to those who applied for it. The war had 
naturally exercised a somewhat adverse effect upon ele- 
tricity supply undertakings everywhere, but the director 
were very happy to be able to sav that so far a} their under. 
taking at Adelaide was concerned, it had by 110 means hod 
the effect of stopping the flow of demand for lig at and power 
upon their mains, or the necessity for extensions of mains 
under the terins of their statutory obligations in those dis- 


tricts where fresh demands arose. For that_purpose they 
were compelled to raise additional capital. Just how and 
when it would be necessary to e a further issue, 


under what conditions, was a matter which at the momen 


! 


= * 
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was engaging the attention of the board in consultation with 
the local board at Adelaide and their officials on the spot. 
They proposed to deal with that question when they had the 
whole of the data at their disposal. g 

Mr. BENJAMIN BROOKMAN seconded the resolution, which 


was carried unanimously. 


Companies Struck off the Register.—The following 
companies have been struck off the Register and are accord- 
ingly dissolved :— 

British Automatic Telephone Syndicate. 

British Magneto Co. 

Consolidated Electric Works & Appliances. 

Eclipse Boiler Furnace (London & South). 

„ Electricity.” 

Gamblers’ Patent Telephone Recorder Co. (Continental). 

Haywards Heath Electric Supply Co. 

Magnetic Separator. 

Pacific Radiotelegraph Co. 

Premicr Electric Control. | 

Radio and Electric Power Co. 

Rail and Road Traction. 

Silent Day Engine Syndicate. 

Spiral Turbine Syndicate. 

Sunturbo Engineering Co. 

Tramways Construction Syndicate. 

Tungsten Metal Co. 

United Electrical Construction Syndicate 


Official Notices re Companies.— The following com- 
panies will be struck off the Register at the expiration of 


three months unless cause 1S shown to the contrary-— 
Brabbins Fuelless ‘Engine Syndicate. 
Budleigh Salterton Electric Light & Power Co. 
Economic Coaling Appliance Co. 
Emanda Engineering o. . 
Liverpool Traction, Light & Power Investment Trust. 
Maximum Magneta ‘0: 
Oil and Gas urbine Syndicate. 
Russian Wireless Telegraph Trust. 
Telenews. 
Vacuum Electric and Gas Heating Appliances. 
Walker Reversible Turbine Co. 


Oriental Telephone and Electric co., Ltd.— The 
directors have declared the following interim dividends :— 
3 per cent. on the 6 per cent. cumulative preference shares 
for the current year, less income tax, and 4 per cent. on the 
ordinary shares, free of income tax. The warrants will be 


posted on 30th inst. 


— —— 
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STOCKS AND SHARES. 


‘TUESDAY EVENING. 


The attitude of the Stock Exchange at present 18 distinctly 
a waiting one. Some men regard the news as bad; others, 
as eatisfactory- Between the two schools of opinion there 1s 
sufficiently wide’ divergence to check business, since times of 
doubt and perplexity hold a restraining rein upon investment 
and speculative investment. There is a certain amount being 
done in both classes, put not sutticient to affect prices in any 
material manner. Fresh impetus has been given to the boom 
in American rails: by a fall in the early part of the week in 
the rate of exchange, this following upon an outburst of 
bullishness in New York which caught up prices of railroads 
and industrials alike. In the electricity sections, the strongest 
continues to_be that for telegraph issues. Mexicans have 

i , but Brazil Tractions keep comparatively steady. The 
Stock Exchange has decided to pay 00 interim dividend on its 
own shares, which are £13 paid, received £4 a share dividend 
this time last year, and now stand about 470. , 

The Excess Profits Tax continues to engage lively attention 
in City and in manufacturing circles. Publication of the full 
details of the Bill is eagerly awaited. 


have to be a plied in so many cases, if the law is to 
administered with equity and logic, that whatever tribunal 
may be set up will undoubtedly have an enormous task m 


front of it when it comes to sift the liable from the exempt- 


for exemption. 
prophets mantle; but if they did, we should pick out the one 
marked General Dissatisfaction as likeliest to fit the majority 
of cases concerned, although it would be easily enveloped. by 
the wider cloak of Patriotism. > i 
The Electricity Supply list is steady in most of its prices. 
X fall of 4 to 48 has occurred in London Electric 6 per cent. 
reference shares; Save for this, the catalogue ig unchanged. 
all the same, that there are 
prospective gellers about of various shares for which buyers 
are lacking; but quotations remain without alteration, because 


now; but it is contended that they would be misleading if 
dropped, or raised, 10 or 2 points, should there still be no 


The announcement that some sort of relief is to be afforded 
ob ing of London lights is welcome to holders of 
electricity supply shares in the London companies. If this 
modification were to be accompanied by @ few simple safe- 


guards against accidente—such, for instance, a8 requiring curb- 


gtones to be whitened—the risk of winter accidents would be 


greatly Jeseened: 


called, was a somewhat lean period. 


Discrimination will 


The difficulties in the way of raising money through the 
medium of new issues are well enough known: and invita- 
tions to the public to subscribe are put forward sparingly. 
Several corporations have recently invited tenders for loans 
upon specified security. For instance, Wednesbury, the well- 
known Staffordshire town, early this week adverti 
its Town Council would receive tenders for certain. loans, 
amongst which occurred, under the heading of Electric Light, 
three amounts, namely: £3,086 for 18 years, £460 for 30 years, 
and £600 for 25 years. A couple of lines suffices to give the 
information that the rateable value of the town is 41 

8d. in the E, the debt £100,086, and sinking 
) Obviously, therefore, the security is excel- 
lent; and 1b would be interesting to know on What terms 


Mexican prices have given way, as noticed above. There 
bonds, Mexican Light & Power 


gaid to have accorded to General Carranza and his Govern- 
iwent—a concession which, by the way, naturally arouses 
wonder in the mind of the British V.T.C. member as to 
whether the Carranzist will now be permitted to wear a. red 
brassard on the left arm, inscribed with the letters G.R. 
Most of the railway issues connected with Mexico have iii- 
proved, and no doubt those of the commercial undertakings 
will follow suit when the present trifling amount of stock 
which is on offer has peen absorbed. Ang o-Argentine Tram- 
ways stocks are rather better, but Brazil Tractions moved 
down a small fraction in consequence of a slight decline in 
the Rio exchange. -~ , 

There has been a further outbreak of activity in Canadian 
industrials. Apart from munitions, the harvest in the 
Dominion bids fair to tax all the efforts of the Canagians to 
3 declared that the current year's crops 
will show an increase of at least 90 per cent. over those of 
the previous twelvernonth—which, however, it must ‘be re- 


and Power common has risen several points to 187, ex the 
dividend of 14 per cent, deducted last week. 
Gas, Electric Light & Power of Baltimore have held their 
improvement at 103, though Kaministiquia 1s still dormant, 
the shares not having change hands for nearly ix months. 
There is a fair amount of business in Victoria Falls prefer- 
ence shares on the basis of 17s., the ordinary being 48. d.. 
and. the second mortgage debentures in the neighbourhocal 
Or A. 

The Home Railway market is a dull one. There seems to 
be no interest taken in any of the stocks. A little languid 
business goes on day by day in Underground Electric income 
bonds, but even here, notwithstanding the high yield, there 
is no recovery in the price: 10 fact, at 71, last week's smal 
ou has been lost. Metropolitans have eased off to 23, and 

istricts failed to recover trom 13. There is more doing in 

the preferred stocks, whicla can be bought to pay 54-6 per 
cent. on the money. In the ordinary group, public interest 
is very slender. . 
New York Telephone 44 per cent. bonds are 14 up at 101. 
thanks once_more to a fall in the American rate of exchange. 
The Anglo-French loan up to the present has hardly justified 
the expectations that were formed of its being able to rectify 
the weakness of the exchange position ; and everything con- 
nected with the United States. in the way of securities, is 
booming on both sides of the Atlantic. Oddly enough, Ameri- 
can Marconis have not moved; the price, in fact. is a little 
dull at 188. 3d., and the parent shares went back to their 
previous figure of 14. Canadian Marconis remain at 58. 6d. 

The demand for American securities directs attention to 
Anglo-American issues; and those of the cable companies are 
mostly better on the week. Both preferred and deferred 
stocks of the Anglo-American Telegraph Co. have advanced. 
Direct United States Cable shares are higher at 6. Another 
i 7, so that their slump 
recovered; and the fortu- 


gratulate themselves upon their perspicuity. United River 
Plate Telephones again rose 4, and Western Telegraphs are 
similarly better at 12}. On the other hand, West India and 
Panama shares eased off to a sovereign. 

Amongst manufacturing shares, Henleys have been done at 
12 13-16 and also at ł lower. while the company’s 4} per cent. 
preference shares (of £5 each) are 44, and the 43 per, cent. let 
mortgage debenture stock is nominally about 92, with a full 
half-year 8 interest due in the middle of next month, allowing 
for which the yield on the money comes to all hut 5 per cent. 
Babcock ted by the dividend, published 
here last week. Edison & Swan 4 per cent. debenture stock 
ia a little lower. Castner-Kellners are firm at £3. The rubber 
market is gustained by the price of the raw material having 
risen to 28. 6d. per w. There is, moreover, a little business 
doing in this section; and people are spending money on the 
best-class rubber shares, which can be bought to pay, 10 per 
„ putting these away with their gilt-edged securities with 
a view to the establishment of a 6 per cent. all-round yield 
upon. investments made at the present time. This rate seems 
to be & perfectly reasonable one to expect, in present condit- 
tions—more particularly when it 18 remembered that within 
the next few months there is certain to be another Wart 
Loan, which can hardly fail to have à directly competitive 
effect upon all existing stocks and shares. 
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SHARE LIST OF ELECTRICAL COMPANIBS. 


Dividend, 
1914, 1916, this week. p. o. 
Brompton Ordinary... sa ee 10 7 ome 42618 4 
do. 7 per cent. Prell. 7 7 — 6 0 0 
Charing eo eo 6 — 6 18 4 
do. do. do. Pref. ee H: ' — 6 0 0 
do, do. Pre 0 ee ee — 6 8 7 
do. Deb. oo ee oe os é 80 — 8 0 0 
Chelsea 0 e ee 0 6 tł — 8 17 8 
do. 42 le „ ee oe ° 43, 89 — 5 8 6 
City of London ee eo oe ee 9 123 Tr q 7 0 
do. do. S por oent; Pret. .. 6 103 — 5 11 4 
do. do. 8 ob. ee ee ee 6 100 — 6 0 0 
do. do. 44 Deb. ee ee 4% 85 „=. 6 6 0 
County of London es sis ki 7 1 — 616 7 
do. do. ò per cent. Pref... 6 1 — 4 617 8 
do. do. ist Deb. es ee 4 90 = 6 0 0 
do. do. ee ee 85 — 5 6 0 
Or e eo 9 "e 7 4 0 
London Electric ee ee ee 4 1 — 8 8 4 
do. do. 6 per cent. Pref. 6 — ' 6 9 9 
M Bass 1 do. 4 d. ee ee 4 E — 5 1 o 
6 ropo ee: eo ce e, 7 5 
do, 44 per cent. Pref, — 600 
40. Bob. ee ee ; 90 -n 8 0 0 
x do. De 0 ee e 70 3 5 0 0 
St. James and Pall Hall a 10 6 — 18 l 
do. do. do. Tpercent. Pref. 7 — 6 12 
do. do. do, © os ee 8è 70 -= 5 0 0 
South Metropolitan Pre. 1 R. — iko 
u ee ee — 14 0 
Weatminster 0 ee ee 9 4 -e 6 18- 4 
0 44 Pret. ee se ee tà 4 — 5 9 0 
TsLmenarns AND TELEPHONES. | 
Anglo-Am, Tel. Prein. 6 1 +1 619 6 
do. Def, ee ee ee 1 3 * é 6 16 4 
Chile T one. ee ee ee 8 — 6 8 0 
Cuba Sub, 0 oo oe ee oe 6 8 — 6 6 0 
do. ee ee ee ee 10 16 tapas 6 18 4 
Eastern „„ ae. A 112 — 1 314 9 
do. 4 Deb, ee ee 4 80 as 5 0 0 
Bastern Tel. O rd. 7 119 +1 14 7 
do, £ ee ee ee 83 68 -n 5 6 0 
do. 4 Deb. ee ee ee 4 80 -m 5 0 0 
Globe Tel, and T. Ord. eo eo ee 6 91 = 7 0 8 
e l. ee ee ee 6 -m 6 8 0 
oe Konner Tel. eo ee 0 0 H re — 6 18 4 
Waropean .. ee ee oe 4 +2 618 4 
Marconi ee ee ee ee ee 10 14 Te 6 8 0 
New York Tel. 4}.. Se oes 2 4 101 +1 490 
Oriental Telephone Ord. 9 . 10 139 — 6 8 1 
0 Pref, ee ee 6 1 =m 6 0 0 
Tel. Deb. ee eo ee ee ag 80 = 6 0 0 
U Plate Tel. ae ee 8 +b 8 2 6 
do. oe ee 6 4 -n 5 2 7 
Western Tolegra oe 33 13) + 618 4 
Stern eo eo ee + 4 
do, 4 Deb, ee ee 4 80 =m 6 0 0 
Houn Ban. 
Oentral London, Ord. Assented .. 4 69 —1 616 0 
Metropolitan 0 eo ee ee 38 — 4 6 8 
Onäergroună Kiessrio Gan) . Nu I Nil 
6 6 ee — 
do. "A" . . Nil, — Nil 
do, do. Income — 6 — 4 9 11 8 
Tonnen Taams, 40. 
Angio-Arg. Trams, First Pref, >ò 83 — 717 
do. ind Pre @ ee ee a 8 e 9 8 
S m o a b 21 
0. 0 e ee om> 
40. ad. ee ee 5 1% +1 6 13 
Brazil Traoctions ee co ee ee 85 49 A 9 7 1 
Bombay Hlectrio Pref. .. ee æ. 6 1 — 6 17 
do. 44 Deb. ee ee 4 87 mS 6 8 
Mexico Trams 0 0 ee ee ee N 88 = Nil 
do, S percent. Bonds. 87 —3 Nil 
do. 6 percent. Bonds .. — 85 — Nil 
Mexican Ligh ee ee Nil a3 —2 Nil 
do. Pref. ° ee ee Nil 80 =s Nil 
do. Ist Bonds ee ee * 87 —8 — 
Adelaide Sup. 6 cent, æ. 6 6 — 600 
do. b. ee ee ee 6 * ~l 6 8 
MANUFACTURE OComPanims. 
Babcock & Wiloox „ 1$ — 6 8.6 
do. Pref. ee ee 6 * 6 9 9 
British Insulated Ord. ee ee ee 15 1 = 7 1 2 
do. © 0 eo oe 6 -e 6 a 3 
British Wea Pref. ee ee 7% > S 8 10 8 
do. 4 De ee ee ee ee 4 72 = 6 11 1 
do. 6p. lien ee ee ee 6 101 — 6 19 0 
ers .. ee oe en ee 15 11 = 6 16 4 
do. 6 Pref... ee ee ee 6 43 = 6 11 8 
do. Deb. ee se ee 43 92 aad 4 19 9 
Castner-K E. oe ee ee 16 61/- = 4 18 6 
Edison & &8 pd. oo ee se Nil 10% = Nil 
do. do, rg paia ee ee Nil 1 — Nil 
ao. do. 4 De ee ee eo 4 57 —1 7 0 4 
do. do. 6 % Deb. ee ee 8 60 — 8 6 8 
Electric ee ee ee 6 18/- 9 4 8 
do. do. Pref, ee ee 7 19/9 — 7 1 4 
Gen. Eleo. Pref, ee ° ee en 6 > 6 6 4 
Henley oe 0 ee ee se 20 ig = 9 2 0 
40. Pref. e ee ee ee 4 4 -a 6 0 0 
do, Deb. ee ee ee ee 92 ase 4 19 9 
India-Rub se ee ee ee 6 8 T 6 6 0 
Te Oon, se 0 ee ee 20 81 — 7 18 0 


Hous Buzcraicrrr Comranrmms., 


* Allowance mad 


Price 
Oot. 13, Riseorfall Yield 


e for dividends being paid free of income-tax, 


Indo-European Telegraph Co., Ltd.—The directors 
have declared an interim dividend for the half-year to June 
30th at the rate of 6 per cent. per annum, free of income tax. 


Indian Electric Supply and Traction Co., Ltd.—The 
directors have declared un interim dividend of 23 per cent. 
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MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, October 13th. 


Latest Fortnight's 
CHEMICALS, de. | Price, ina. or Dee, 
A Hyérochioric e ee per owt, 
$ 14 11240 ee ee 0 pA .. oe 
@ u oe ee ee per Ib. 17 
69 vn Saiphune ee oe ee por owt, .. ee 
a ee ee ee ” .. ee 
a Ammonia, Murtate (large crystal) per ton £60 £6 inc. 
a — Carbon ee ee ee 
a Boras... Nga ee hs 8 z £23 . 
a Sulphate eo ee ee N £28 e 
a 8 Nitrate ee ee ee c] ee e 
a 58 White eo ee ” . 0 
a Peroxide se ee eo 1 .. ee 
0 Methylated .. on ee i | +. 0 
a Potassium, romate, in casks per Ib. sa 
a Potash, Caustic (88/90 %) . per ton $ 
a m Chlorate 3 ee ee per lb, le 
L e wn 
a Potassium, Cyanide (98/100 ). 5 Nom ` 
(for mining purposes 
S Sulphate of Magnesia . . Ber — 4 = 
ur, Bablimed Flows i £11 10 
a ‘a Recovered oe ee a os oe 
2 Boda, Caustic (white darf XM o ? eke 
f Ww ee os 
~ ve Chlorate oe oe oe per 1b, “we 
ee oe ee r ° 
5 Sodium Bichromate, casks „ per lb, Bad, 
METALS, &o, 
b Aluminium in ton lots .. per ton ee 
b 0 in ton 
(1 to 14 8. W. a.) n si 
b in ton lots .. 10 oe ès 
p Babbite's metal 0 ee * ee e 
c (rolled metal F to l basis) per lb, 1/03 to 1/1 A 
C „ Tubes ( drawn) ee m 1/1ġ to 1/1% Id. inc. 
r ud ära en 5 $ 1 10 alt 1d. in 
80. wn ee Ce. 
i » Bars ee per ton £100 £4 ino. 
8 70 Sheet ee ee ee 72 £100 £4 inc, 
e 86 Boð se mich ee ee 4 pag 16 an 
lectrol Bars ee — o 
2 s 10 0 0 ys £106 10 10/- ine. 
a s 10 ee 80 £95 10 10/- inc 
d ” 10 H. O. Wire r lb, 113d es 
4 Bbonite Rod ee ee ee 5 87 0 
f 90 Sheet 0 0 oo 0 0 * 2/6 „ 
a German Bilver Wire .. oo 10 17¹⁰ 5 
h Gutta- oe ee ee 0 6/10 os 
h India-rubber, Para fine. 10 20 Id. inc. 
Iron (Cleveland warranta) .. e ton 64 dad. dec. 
„ W. F 1 £ 2 
g aea, Pig.. oo ee * 1 oe 
2 Mica (in original cases) small .. per Ib, 6d. to 3/- 
gine id x H 778 rangi * up 
0 oeo < > 
o Nickel, sheet, wire, Ro. eo ee i Nom, . 
DL Pho . oe 
i se ad od bart E . 
9 n rolled strip & sheet 10 ja sa 
o ee ge ee ee r Os, 190 / ee 
d Bilicium Bronse Wire .. perlb, 1 — 
oma, wish)" „ £149 to £150 
A Wire, foie o Y per Ib, 2/7 
White Anti-friction Metais per ton * a 
£ Zino, 8h't(Vieillle Montagne bud.) m Nom, š 
Quotations supplied by— 


a G. Boor & Co, 

b The British Aluminium Oo., Lid. 

c Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

o F. Wiggins & Sons. 

f India-Rubber, Gutta- Percha and 
Telegraph Works Co., Lid, 

g James & Shakspeare, 


0 Johnson. Matthey & Oo., Lid. 
d W. F. Dennis & Co, 


Hurst Nelson and Co., Ltd.—For the year ended 
July 17th, after providing for depreciation, etc., and in- 
cluding £16,811 brought forward, £68,390 was available. 
After placing £13,694 to reserve to secure the preference 
dividend, and £15,000 to general reserve, a dividend of 10 


per cent. on the ordinary shares is being paid, 
£15,696 to be carried forward. 


leaving 


Cuba Submarine Telegraph Co., Ltd.—Interim divi- 
dends for the six months ended June 30th, at thọ rate of 10 
per cent. per annum, subject to income tax, on the prefer- 
ence shares, and at the rate of 5 per cent. per annum, free 


of tax, on the ordinary shares. 


New Issue.—The Aluminium Corporation, Ltd., has 
been offering the balance of its first debenture stock to the 
preference and ordinary stockholders at par. 


United River Plate Telephone Co., Ltd.—The direc- 
tors have declared an interim dividend of 3 per cent. on the 
ordinary share capital for the half-year to June 30th. 
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THE ISOLATION OF VIBRATIONAL 
DISTURBANCES. 


By FRANOIS H. DAVIES, 


THE suppression of vibration from running machinery is 
a problem that has always been with the engineer, but never 
more so than at present. Modern conditions involving 
heavier and more complex machinery and higher rates of 
production have all tended to this end, and the increasing 
employment of the steel frame factory building which, 
unless specially designed, affords every facility for the 
transmission of vibrational disturbances, bas given further 
prominence to the importance of the question. Numerous 
instances might be cited to show that the attitude of the 
law in cases of nuisance arising from the operation of 
machinery is becoming more merciless to the transgressor, 
a fact which claimante seem to be fully aware of, and it is 
no uncommon ‘thing in such cases for substantial damages 
to be awarded, or even for the plant to be shut down under 
an injunction. The ponon has naturally created a 
demand for effective methods of isolation, and the demand 
has been met by several means which are interesting, and, 
for the most part, decided advances over the somewhat 
crade and unsatisfactory earlier methods. To a certain 
extent these older and more primitive systems of isolation 
still have their uses, chiefly in connection with very 
small plant or in situations abroad where rough and ready 
devices often have to be adopted. There is a good variety 
of them, but one and all ay fail in greater or less degree 
to fulfil the conditions which experience has proved to be 
essential. To be thoroughly effective, an isolating medium, 
whether employed in connection with prime movers or 
driven machinery, must be of such a nature that continued 


pressure and vibration will not cause it to take a permanent 


set and thus lose its elasticity. This is the most important 
point and the one by which all isolating materials should 
chiefly be jadged. Farther, it is essential that the sub- 
stance should be as impervious as possible to the attacks of 
insects, tate, oil, damp and climatic changes, as in these 
respects its position, either under the foundation or on top 
of it directly under the bedplate, is naturally an unfavour- 
able one. Comparative inexpensiveness in this matter is 
not a virtue, and it should not be allowed to enter into the 
question. The amount at stake is generally too great, and 
it must be remembered that it is always a costly matter to 
renew or replace such isolators if this entails the lifting of 
a heavy machine or the destruction and rebuilding of a 
concrete foundation. 

What is wanted is a material which will last and retain 
its resiliency indefinitely, and in the very nature of things 
such a substance cannot be bought cheaply. The earlier 
and crader systems, most of which do not provide any real 
solution of the difficulty, may be listed and criticised as 
follows :—Timber baulks, generally of pine, elm or 
beech, creosoted or otherwise prepared to resist decay, are 
insufficiently resilient and for most purposes useless, 
Ordinary builders’ felt and sheet lead „either singly or 
in combination, will temporarily meet the case of small 
plant, but will ultimately lose practically all resiliency. 
Hair felt placed in a tray in order to keep it from being 
squeezed out under pressure, is fairly satisfactory for the 
lightest of machinery, but quite out of the question for 
heavy plant. Asphalt, also placed in a tray for the same 
reason, and about 4 in. thick has been recommended, but 
again, its sphere would be restricted to small plant, and it 
is very doubtful whether the low resiliency it possesses 
would be of much service. As an alternative, an asphaltic 
concrete has been employed with somewhat better results. 
Mastic asphalt is heated to about 350° Fahr., and is mixed 
with 50 per cent. of its weight of boiler scale in pieces about 
the size of macadam stone. It is then reheated to about 
the same temperature, and when cooled becomes a slightly 
resilient mass, suitable for installing under a foundation. 
It will possess more resiliency than pure asphalt, but is not 
comparable in this respect to the various special materials 
now made for the parpose of absorbing vibration, and is, 
therefore, not so efficient. Raw hides soaked in oil and 


placed under the bedplate have been used, but while 


probably of some service for temporary purposes, such a 
choice cannot be recommended for permanent work. 

A 6 in. layer of fine dry sand or medium sized gravel 
is always helpful under a foundation if kept dry and 
properly restrained from lateral spreading. It is serviceable, 
and often used where a foundation bears down on a vein of 
rock, which it is well known will transmit vibration over 
great distances. Interposed between the rock and the 
foundation, such a layer will damp out a good deal of the 
disturbance, but it cannot always be regarded as a thorough 
solution to what is often a very difficult problem, and should 
therefore not be solely depended upon in a bad case. Other 
materials which have been advocated are sawdust and 
granulated cork, but like all such substances, their sphere 
of utility is very limited, and in view of modern improve- 
ments they are only worthy of consideration where nothing 
better is at hand. 

A good method of constructing a sand cushion founda- 
tion is shown in fig. 1. The hole destined to contain the 
concrete block is lined on all sides with 6 in. or so of con- 
crete, forming a well. The requisite depth of dry sand is 


Sy 


uo 2 
>) 


Fic. 1.—ISOLATION BT MEANS OF SAND CUSHION. 


then shovelled in and levelled, and on top is placed a sheet 
of oiled paper or similar waterproofed substance. The 
wooden mould or form for the foundation is then placed in 
position and the concrete poured. When set, the form is 
removed and the spaces at the sides of the block are filled 
in with sand up to a few inches from the top. The floor is 
then completed up to about 1 in. from the sides of the 
foundation, and, if possible, more sand is fed in through 
this gap until the space is quite full, the gap itself being 
closed by a ring of asphalt which to a sufficient extent 
isolates the foundation from the floor. 

The object of this construction is to prevent sand being 


forced out at the top, as this would, of course, lead to 


settlement. An alternative method is to use metal plates, 
which being embedded in the part of the floor immediately 
surrounding the foundation and projecting across the gap 
until they touch the block, serve the pu of closing all 
exit for the sand. The objection to such plates is that to 
some extent they will conduct vibration from the founda- 
tion to the floor. l 
Before examining the latest practice in the matter of 
isolating materials, it may be advantageous to touch upon 
the question of vibration generally, to the extent of indi- 
cating the manner in which it is pro by different 
types of engines and transmitted through the soil. It is 
essential that these points should be clear, as otherwise 
a well devised system may prove useless through mis- 
application. Leaving out of the question the causes of 
vibration in an engine or machine, which alone constitute 
a vast and very complicated subject, we come directly to 
the effects, and these are found to differ materially accord- 
ing to the type of engine. Vibration is never of a simple 
nature, that is to say, of a fixed amplitude and direction. 
In all machines the disturbance felt is the net result of 
numerous disturbances set up individually by every part 
which is capable of generating vibration. Thus, if we 
assume the case of a badly-balanced engine with a slightly 
sprung shaft, there are at once two main sources of 
vibration, not to mention minor sources, such as com- 
paratively small rec procating and unbalanced parts. 
The effects of the latter are, of course, largely over- 
whelmed by those of the former, which, being far 
heavier, preponderate. However, it is found that every 
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class of engine has characteristics in this direction which 
may be taken as typical, and which always predominate. 
Thus, the disturbances set up by a horizontal engine are 
mostly in the horizontal plane, and for equally obvious 
reasons a vertical engine generates vibrations in a more or 
less vertical direction, the effect of which is to cause the 
engine and its foundation to move bodily up and down. 
Both types also tend to set up a tilting oscillation, particu- 
larly two-line vertical engines. So long as the problem is 
confined to a single engine or machine mounted on ite own 
foundation, it is comparatively simple; but when, as is 
often the case, we have to consider the joint effect of several 
engines,, possibly of different types and speeds, erected on 
one large foundation block, it becomes complicated. Occa- 
sionally the vibrations set up by the various engines will 
synchronise, producing a maximum effect, and this will be 
followed more or less regularly by periods of comparative 
quiet. This phenomenon has often been observed, especially 
where the installation consists of high-speed engines, the 
Vibrations of which come more frequently into phase than 
those of low-speed sets. So far as disturbance is concerned 
the latter are, however, the greater offenders, the larger 
amplitude of their vibrations being more marked and more 
annoying than those of high-speed engines, the vibrations 
of which are for equal power of smaller amplitude, though 
of greater frequency. 

The problem is further complicated where alternating- 
current generating sets running in parallel are concerned. 
If, as is very seldom the case, all the sete are of the same 
type, capacity, and speed, the intensity of the net 
vibrational disturbance they will set up is a matter of 
chance, pega, erat upon the relative angular posi- 
tions of the cranks at the instant of paralleling, and what- 
ever the result may be, it will be constant (except for load 
variations), because the relative speeds of the engines cannot 
alter. If, however, the sets are of different speed, the effect 


will be entirely changed, and periods of maximum and 


minimum disturbance will occur, even though the generators 
are running synchronously. Of course, if the sets are each 
mounted on an independent foundation, the net result may 
again be different, but it is quite impossible to say to what 
extent, as all the peculiar conditions surrounding the case 
would have to be taken into full account. Since the dis- 
turbances set up by horizontal engines are mostly in the 
horizontal plane, it follows that the chief consideration is to 
keep the foundation clear of the soil on all sides. Vibration 
can then only be transmitted by the base, and if this is 
isolated by some suitable material, and also by a layer of 
dry sand or gravel, the spreading of disturbances is unlikely 
to be serious, unless there is a very marked vertical disturb- 
ance as well. 
tical vibration, and such cases demand more care and more 
thorough methods. It is helpful, but by no means suffi- 
cient to leave a clearance all round the foundation block, 
and while this is perhaps the most important point with 
horizontal engines, it is the base of the foundation which 
calls for the greatest care where the plant is of the 
vertical type. In the great majority of cases the mass 
of a foundation in conjunction with the soil immediately 
around it is sufficient to absorb any disturbance which the 
machine it carries may set up, and this is, of course, one of 
its principal functions. Should it be unable to do this, 
either because its mass is insufficient, the engine particu- 
larly badly balanced, or because the subsoil under the 
foundation is of a nature that very readily transmits such 
disturbances as are communicated to it, some special 
method of isolation becomes necessary. It is well under- 
stood that soils vary greatly in their power of transmitting 
vibration. The two extremes of hard rock and wet unstable 
soil are the worat sinners in this respect, and the effects 
which they give rise to are at times very curious and 
difficult to follow. Vibration is often plainly discernible 
at one particular spot at a considerable distance from its 
sourc2, the intermediate ground being entirely free from it. 
This may possibly be accounted for by a vein of rock which 
-carries the disturbance at some depth to a point where it 
rises to the surface, and where the trouble becomes 
apparent. It has also been traced to an underground 
stream or vein of wet soil, and in such cases the vibration 
is always more marked after wet weather. If the subsoil 


It is, of course, more difficult to isolate ver- 


is uniform in nature, the disturbances communicated to it 
by the foundation will spread more or Jess equally in all 
directions, and will gradually diminish as they are absorbed 
by the soil. This represents the conditions in the average 
case, and should they differ in this respect it is fairly 
certain that the soil is i arin nature. The interest of 
the case is enhanced thereby, but unfortunately the 
difficulty and cost of overcoming the trouble will also pro- 
bably be enhanced. 

One mistake in design which is not common, bat which 
has at times been made, is to install plant upon a concrete 
raft or floor which is securely tied to the wall foundations 
of the building. This is practically equivalent to erecting 
plant on a drum or sounding board. In time the soil 
shrinks slightly and leaves the raft at any rate partially sup- 
ported by the walls, with the consequence that it vibrates 
severely and impairs the stability of the building. The 
trouble gets worse as time goes on, because the vibration of 
the raft pounds down the underlying soil and allows the 
amplitude to become greater. Such a case isa very difficult 
one to remedy, and is an infraction of the elementary rule 
that engine or machine foundations should always be clear 
of all walls. 

The materials used almost exclusively in methods of 
isolation of the modern class are rubber, a special hair felt, 
cork in different forme, or combinations of these, and they 
are applied in different ways in various systems. In the 
Prache system, which is well known, a number of rubber 
stools are placed between the main foundation and an 
auxiliary block of concrete which carries the machine. 
These stools are each held in a special form of jack, which, 


A 


Fic, 2.—BUILT-UP CORK ISOLATING PLATE. 


when operated, compresses the stool sufficiently to allow it 


to be withdrawn when renewal becomes necessary. To 

end the foundation is surrounded with a trench in order to 
give access to the stools. There are numerous instances of 
the use of the system in this country, where it has been 
successfally employed in connection with. turbo-generators, 
large printing presses and other heavy machines. 

A further instance of the use of rubber comes from 
Germany, but this time it is employed in the form of thin 
sheets of rubber composition of }-in. thickness and upwards, 
according to the weight of the machine. A sheet of the 
above thickness is stated to be suited for weights up to 
3 tons. An essential point of this system is that the sheet 
should make perfect contact with the surfaces between 
which it is placed, in order to exclude all air, and to this 
end it is necessary that the surfaces should be very smooth. 
By this means it is stated that holding-down bolts may be 
dispensed with, but the system is only advised by the makers 
for comparatively heavy machinery and where the centre of 
gravity is low. 

The efficiency of cork as an isolator depends upon the 
manner in which it is applied. In practice it is made up 
into plates, which may either be composed of granulated 
scrap cork held together by some binding substance and 
subjected to pressure, or the same material relying for cohe- 
sion of the particles upon compression . = and having no 
binding substance, or strips of virgin cork built up into a 
plate and held together by suitable frame, as shown in 
fig. 2. The first of these is undesirable, because it is found 
that the binder fills up the pores of the cork and materially 
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reduces its resiliency. The second is better in this respect, 
but under the heavy pressure and vibration to which it is 
subjected there is a natural tendency to disintegration. The 
third system is undoubtedly the best, and in practice the 
plates are specially built up to fit the particular foundation, 
and are surface hardened where the weight to be carried is 
considerable. They are also waterproofed and otherwise 
treated, in order that they may be able to resist the unfavour- 
able conditions which usually obtain. If such plates are 
used directly under machines, which owing to their con- 
struction do not distribute the weight evenly over the whole 
area, it is essential that strong planks or plates should be 
placed between the two, as this will secure an even bearing 
on the surface. The following average results of a test 
made upon a cork plate of this type are of interest, as they 
indicate what may be expected from cork in the matter of 


resiliency :— 
Original thickness under zero load ; . 072 in. 
Thickness under load of 350 Ib. per sq. in 0°50 „ 
as immediately after removal of abov 

load ... sae isa eae . . 0°626 „ 

a 30 minutes after removal of above 
ode. . 0675 „ 
16 under load of 2,500 Ib. per eq. in. 0°394 „ 

15 immediately after removal of above 
0°680 „ 


ii 30 minutes after removal of above 

load ... Pe vee ue .. 0°608 „F 
The principle of the system employed by the British 
Anti-Vibration and Noise Co., Ltd., of Glasgow, is illus- 
trated in fig. 3. It is a departure from the usual practice 


A 
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Flu. 3.— IsoLATINd DEVICE EMPLOYING BUFFERS OF RESILIENT 
MATERIAL. ‘ 


of employing a sheet of resilient material, as under this 


system the machine is supported at suitable points on a 
number of isolators, the type varying with the conditions. 
In the case of the device illustrated, the internal floating 
part of the isolator -is rigidly connected to the bedplate 
by a stud. Three tension members support the floating 
portion, and the tension in these can be regulated by nuts, 
in such a manner that the weight of the machine is exactly 
compensated for. The atresses in the three tension members 
are transferred by means of the plates under the nuts to the 
buffers, which consist of a number of elastic plates built u 

in layers, and from these they to the rigid base which 
is fixed to the foundation by bolts. Between the floating 
and fixed parts it will be noticed that an additional baffer 
is placed, and the function of this is to absorb that portion 
of the vibration which tends to raise the machine above its 


position of equilibrium. It is claimed for these devices 
that they do not in any way affect the stability of the 
machine when once properly adjusted, and it is clear that 
they will absorb both vertical and hor’zontal vibrations, and 
also any combination of the two, that is to say, eliptical 
vibrations. By varying the design of the isolator it is 
possible to apply this device te practically any machine. 

A very comprehensive and valuable system of dealing with 
vibration troubles is that devised by Messrs. Mitchells, 
Ashworth, Stansfield & Oo., Ltd., of London. The 
specially manufactured material supplied by that firm goes 
under the generic name of Mascolite,” and for purposes 
of isolation three es are made. The first consists of a 
special proofed felt, which is supplied in thicknesses ranging 
from jin. to lin. It is made of selected fibres of animal 
origin, and it is so treated that it will withstand damp, 
climatic changes, and the attacks of insects. The fibres 


Fic, 4.—ISOLATED FOUNDATION ARRANGED FOR BELT DRIVE. 


are compressed and milled by special processes and 
machinery, so as to make a compact material by aid of the 
interlocking action of the fibres themselves. Each fibre 
is a microscopic capillary tube, the hollow centre containing 
a minute air space, and by means of a special proofing 
solution these are sealed and made dead air spaces. This 
type of felt is suitable for small foundations, or to meet 
cases where the vibration is not very severe, but for heavy 
machinery, or where disturbance is very marked, it is better 
to employ one or other of the remaining two grades. Of 
these, one is built up of alternate layers of felt and cork, 
ranging in thickness from 4 in. to 14 in., or thicker if 
required, and the other is similar, but with the addition 
of a layer of vulcanized rubber. Alternatively, the felt and 
rabber combination can be supplied without the thin layer 
of cork. The pads are about 1 in. thick with a 3% in. 
layer of rabber, but they are made to any specification and 
to cope with conditions ont of the normal. Such isolators 
can be applied in one of two ways ; they can be placed under 
the main foundation on a light concrete bed as in fig. 4, or 
they can go directly under-the bed-plate on the top of the 
foundation, fig. 5. In the latter case it is essential that 
the holes through the bed-plate should be bushed with gin. 
felt, and a washer of the same substance, but } in. thick, 
placed under the bolt washer as shown, otherwise vibration 
will be conducted to the foundation down the bolts. These 
built up isolators are constructed on the principle that sound 
and vibration will pass more easily through a material of 
one density than they will through one of varying density. 
Mention has been made of the manner in which buildings, 
particularly those of the steel-frame class, conduct vibration 
and noise. To follow the matter clearly, it is necessary to 


FIG., 5. — ABRANGEMENT OF ISOLATOR UNDER BED-PLATE. 


understand that the disturbances set up by a machine or 
engine operating in such a building are primarily divisible 
into two classes, firstly, those which are communicated direct 
to the air and ! primary air vibrations, and secondly, 
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those which emanate from the foundation and are communi- 
cated to the flours and walls. Primary air vibrations are 
sensible only in the room in which they are generated, 
unless there are openings into other rooms, as generally they 
are not sufficiently powerful to cause intervening walls and 
floors to vibrate. Foundation vibrations, on the other hand, 
travel very easily through the structure in all directions, 
and while not always perceptible themselves, they set up 
what are termed secondary air vibrations, and as the fre- 
quency and tone of these are the same as those of the 
primary air vibrations, they are very often confused with 
them. It will be seen, therefore, that every effort must be 
made to restrict the travel of vibrations emanating from 
the foundation, and in the case of a building this is most 
effectively done by isolating the foundation, and also all 
beams and columns in its vicinity. Where a machine is 
fixed to a hollow floor it may be isolated either by a pad 
directly under the base-plate, or by a similar placed 
between the floor and a secondary foundation of a few 
inches of concrete, but in either case it is necessary 
to use both isolating washers and bushings, as 
previously mentioned, so as to vent the trans- 
mission of vibration to the floor through the holding 
down bolta. The isolation of columns and joists is per- 
formed in a very simple manner by placing suitable pads 
between them when erecting. Sheet lead and similar 
materials have been used, but in efficiency they cannot com- 
pare with a good felt cushion, which is found to be lasting, 
and not liable to be squeezed out. In view of the great 
pressures to which pads so placed are subjected, this latter is 
an important point. ö 


ENERGY CONSUMPTION IN CONDENSER 
AUXILIARIES. 


THE present extensive employment of large condensing turbo- 
generators and the pressing n 


may easily amount to 
Sor 10 per cent. of the total, even a trivial percentage economy 
representa a considerable annual saving, and is well worth secur- 
ing. Where a complete installation of electric meters, steam and 
water-measuring instruments is provided, as is the case in many 
modern central stations, it is easy to keep a record of the energy 
consumption in auxiliaries from the daily log sheets, but there 
are other cases in which the methods described below, and based on 
an article by Klingenberg in the . J. Z., are applicable with 
advantage to the ordinary load cutve which may be avail- 
able in less elaborately-equipped stations. The methods are even 
more useful in n with estimates relating to new works. 
There is then available an estimated load ourve, and valuable 
cr ropa is obtained in selecting the best capacity for machine 
uni 

An important advantage of the method is that it takes close 
. account of the,conditions of practice by introducing into its basic 
formulz two factors—the utilisation factor and the working time 
factor—which eliminate much of the error due to arbitrary deduo- 
tions from, or additions to, resulta derived from full load steam 
consumption data. The various curves and constants given below 
are based on average performance of modern turbo-plant, and do 
not represent ‘‘ reo >rd"’ results achieved under exceptional condi- 
tions, Throughout, distinction must be made between those cases 
where condensing water is used once, and only onoe, and those 
where it is employed again and again after pissing through a 
cooling tower or pond in the ofroulating circuit. Typical of the 
two cases are those stations using river water and those using 
coolers, of whatever type. 

A suming the steam consumption per hour of a given turbine to 
vary in direct proportion to its output, the total consumption is 
{a + b) kg. per KW. where a = s/w = light load steam consump- 
tion per Kw. of fall-load rating w of the turbine; and b = s/w = 
additional steam consumption par useful Kw. output. If Ai, ha hs 
= working hours per annum of the various machines; and a = 
mean annual useful power/ otal power installed = utilisation 
factor; then the main turbine steam consumption p kg. per KW.- 
hour is given by— 


8.760 n x T (NY) xX p 2 (A. w). a + 8,760 K. 5. Z (W) a) 
the values of z and & being derived from actual or estimated load 
curves. 

This eq 1ation may be simplified by introducing a working time 
factor" f = Z (A. w)/= (w), and, if the installation consists of xN 
machine sets of equal capacity and equal specific steam oonsump- 


tion, f = 2 (A)/8,760 N = total working hours of all machine: / maxi- 
mum possible working time. Then: p = (/.a/n + 5) kg. per 
Kw.-honr. 

The steam consumption of auxiliaries may be taken as practically 
constant at all outputs of the main turbine, the exhaust from 
steam-driven auxiliaries being usually admitted to the L P. stage 
of the main turbine at all loads above 10 per cent. full load. 
Denoting by Q the hourly steam consumption of the auxiliaries, 


—-=—- With Coolers 
—ů Without Coolers 


of Auxiliaries 


Horsepower 


o 5000 . 10000 25000 20000 
Tor bine = Kilowatts 
FId. 1. 


of the main set. The auxiliary steam i 
useful output = X (x. / (w) 8,760 n, and, if all machines 
equal size = g . /[n kg. per Kw.-hour. 


pressed of the total steam consum that 
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machines run continuously f = 1, and is a maximum whilst, if all 
machines are permanently fully loaded, f = = and isa ` 
In the former oase, r = 100 A + po par cent., and is dependent 
on the utilisation factor, whereas in latter case, 

ae B) per cent., i.e. is constant, and has its most favourable 
V. ue, 
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Average values of the factors Q A and B i ars in Table I 
e 


cooled water working respectively., Average values of the pover 
consumption of condensate and air pumps and of ciroulating 
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variable load. The curves at A show the considerable steam 
economy possible by operating only half of a divided condensing 


represented by lines parallel to the axis of abacisex through the 
lowest points of the curves (for which x = 1'0). The actual steam 
curve is derived by applying the above method to the recorded or 
estimated load curve of the station. Knowing the actual or pro- 
posed rating of each generating set the working hours per annum 
can be estimated for each, and so the working time factor eyaluated 
for the whole installation. From the mean annual load curve 
there is derived a curve showing for how many hours per annum 
each load endures (and hence the hours’ use of each machine per 
annum and the working time factor of the works). Thence 
follows a stepped curve showing steam consumption, according to 
the number of sets in use and the specific steam consumption 
of each; and finally a curve, the area beneath which representa 


TABLE I.—Facrons DETERMINING PERCENTAGE STEAM 
CONSUMPTION OF AUXILIABIES. 


Fall load Without coolers. With coolers. 
turbine Kw. Q A B Q A B 
1,000 ace 150 900 5,300 335 1,150 5,700 
5,000 470 2,700 25,500 1,085 3,500 27, 500 
K 10,000 ... 850 5,400 50,000 1,950 6,900 54,500 
15,000 .. 1,170 7,700 74,500 2,750 9,800 81,000 
20,000 . . 1,500 9,500 100,000 3,500 12,000 109,000 
Q = Total auxiliary steam consumption (kg. per hour). 
A = Light load steam consumption of main turbine per hour. 


B = Additional steam consumption in main turbine per hour 
for useful output. i 


total annual steam consumption., The latter area divided by the 
area beneath the hours of each load per annum curve, gives 
the steam consumption per useful Kw.-hour ; and the sum of the 
working hours for each machine times the auxiliary steam con- 
sumption divided by the annual total steam consumption gives 
the percentage r of auxiliary steam consumption. This method is 
applicable to an installation of machines of any sizes and any 
specific steam consumptions.. The purely numerical method is 
simpler where, as is often the case, a number of similar seta of 
equal capacity are installed. 

Using one, two, three or five, 20, 000 Kw. sets (plus one set in 
reserve in each case) to supply peak loads of 12,500, 25,000, 50,000 
and 100,000 Kw. respectively, the mean loads being 40 per cent. as 
great (i. s., load factor = 40 per oent.):—The working time and 
utilisation factors, the total and auxiliary steam consumptions are 


| then as below :— 
No. of 20, 000-Kw. sets in- 
stalled (one in reserve) 2 3 4 6 
Peak load in Kw. 4 12,500 25,000 50,000 00.000 
Working time factor (f) 50% 867% 421% 43˙8 % 
Utilieation factor (n) . . 125% 166% 249% 33°2 Y 
Total steam per 
Kw. - hour 
(annual mean) Withoxt coolers. With coolers, 
in lb. . 152 183 128 124 174 180 143 13°8 
Relative ditto, 
per cent. ... 122°6 107°5 1032 100 | 126°2 1086 103˙5 100 
Auxiliary steam : 
as percentage 
of total steam, 
per cent, ... 4°35 2°74 2°19 1°76 8'95 5671 4°69 3°71 


Naturally, one would not install two 20,000-Kw. seta to supply a 
peak load of 12,500 Kw. unless considerable extensions were certain 
in the near future, but the case is included as an extreme example, 
Since specific steam consumption changes little within wide 
limits of load it is desirable to install large sets, in the interests of 
ultimate capital economy in cases where extensions would other- 
wise be needed at an early date. ' 

In the case of a smaller station, where three 1,000-Kw. sets (one 
in reserve) are installed to supply mean and peak loads of 540 and 
1,800 Kw. respectively, the working time factor is 43 per cent, 
the utilisation factor 18 per cent., and the total steam consump- 
tion 16°3 lb. without and 18˙6 lb. with ooolers. The auxiliary 
steam consumption is approximately 4'8 per cent, and 9°5 per cent. 
in the two cases respectively, so that from these figures and those 
in the preceding summary it follows that under average conditions 
in power stations from 1,000 to 100,000 Kw. rating, the steam 
consumption of auxiliaries ranges from 1'8 to 5 per cent. using 
river water and from 37 to 10 per cent. using coolere. This item 
in the power balznce-sheet is particularly important in the case 


= - 


of small stations employing water coolers and operating with 2. 

r utilisation factor (= mean usefn)/installed power). This 
fact should be borne well in mind Ly station engineers operating 
or contemplating the adoption of relatively mall turbo units in 
provincial towns. 


* 


IGNITION MAGNETOS, 


In La Rerue Electrique of April 16th (published in June), M. H. 
Armagnat discussed at some length the principles and practice of 
magneto-electric machines used for ignition, &c., and as the sub- 
ject is one about which little ie known, though it is of consider- 
able importance, we give below an abstract of the article. 

As in this country, so also in France the Germans had secured 
the great bulk of the trade in magnetes, not by their own dis- 
coveries so much as by the thorough exploitation of foreign 
inventions; they made progress only by trial and error, and often 
put on the market so-called inventions which turned cut to be 
huge mistakes. A careful study of the subject leads the author 
to the conolusion that the German control of the market wag 
due, not to technical inferiority on the part of the French manu- 
facturerr, but to the lack of commercial organisation on their 
part, which can be quickly remedied. 

After a brief historical sketch, in which he shows that the 
elements of both high and low-pressure sparking plugs, used in 
conjunction with induction coils and magnetos, were embodied in 
the patents of Lenoir (1860), Marcus (1883), and other pioneers 
before the internal-combustion automobile entered the field, the 
author describes the Simms- Bosch typeof magneto with stationary 
armature, which was quickly followed by the Boudeville double- 
wound armature, a French invention; the condenser was added 
in 1902, when the first successful high-pressure magneto was 
introduced, and this {ype has now almost eliminated the low- 
pressure system of ignition—at any rate, in the case of the 
automobile. 

There are two main types of magneto: that which acts at low 
pressure, by interruption of the circuit, and the high-pressure type. 
In the former case the current generated by the magneto is broken 
inside the cylinder of the engine by the mechanical separation of 
two metal parts, the “extra-current” spark which is then pro- 
duced igniting the gaseous mixture. In the latter case, the cur- 
rent generated by the magneto is interrupted at the proper time 
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Fig. 1.— DIAGRAMMATIO REPRESENTATION OF IGNITION 
MAGNETO, 


by a device attached to the machine, and a high electromotive 
force is induced thereby in a fine-wire coil wound over the first— 
in fact, the armature becomes a rotating induction coil, in which 
the primary current results from the rotation instead of being 
derived from an external source. A compromise between the two 
systems employs a stationary induction ooil between the magneto 
and the sparking plug. In all cases the most important function 
of the magneto is to generate the current. 

The machine consists essentially of a rotor in the form of a 
shuttle, upon which are wound the primary and secondary coils, 
and a stator consisting of a row of horseshoe magnets with iron 
pole-pieces (fig. 1). The old Siemens H armature has been 
found superior to all other types for the purpose in view ; it oon- 
sists of a soft iron core N, with two pole shoes J, carried on spindles 
X x between the poles P of the permanent magnets A. The wires are 
wound on the oora N and connected to insulated rings, which 
enable the current to be led away by rubbing collectors to the 
external circuit. Owing to the complex relationship between tke 
flux through the core & and the angle a between the axis of the 
core 10 and that of the poles P P, the current generated cannot 
be calculated without determining this relationship by experiment ; 
when this curve is obtained, the characteristics of the magneto 
can be determined. . 

Three methods are available for this purpose: (1) variation of: 
flux; (2) rotating contact ; and (3) the oscillograph. 
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In (1) the coil is connected to a ballistic galvanometer, and is 
sharply rotated through a small but constant raider op not dee 
10°, 8 in the same direction, the co eflections 
of the galvanometer being noted. A simple de vice 5 
out this operation is shown in fig. 3; it consists 1 
A and 4’, fixed on the spindle c of the magneto by thumb-screws 
BB’, and capable of oscillating between the stops vi and va. The 
direction of rotation being that shown by the arrow, the two 
levers are first brought into contact with Vs, and screwed tight 
when the armature is in a known position. The levers are then 
sharply thrown over to the stop vi, rotating the armature through 
the angle a, and the deflection of the galvanometer needle is 
observed. Next B is slackened, and the lever A is brought into 
contact with vs, while A’ is kept hard up against vi; afterwards 
B’ is alackened whilst a is kept against v, and A’ is brought back 
to vs and secured by B'. The cycle of operations is then repeated. 
The successive deflections obtained are proportional to the change 
while B. — B, 1 is the change of induction, 9, = K (B,. — , 1), 
of flux at each step, and if 9, is the deflection for an angle a, 
where K is a constant; if a has been made very small, we can 


write— 
MA a = K (Bn — B, 10/ A a = K. A B/A a. 


E Plotting the angles as absoissæ and the values of the defiections 
as ordinates, adding the successive values in each case, so that— 
zo = K 2? (6, — B, 1) 
= K (B, — ,), 


we obtain the curve of induction as a function of the position of 
the armature between the poles, or B = f (a), whilst if for the 


een eee cae successive values of 9 for small and equal 


inorements of a, we have A B/A a = ¢ (a); the second curve is, to 
a first approximation, the derivative of the first curve, and if the 
increments of angle are not greater than 4° to 5°, the acouracy is 
sufficient for practical purposes. Fig. 3 is an example of the curves 
thus obtained. 

Method (2) is the well-known Joubert contact method, in which 
a contact is made once in each revolution with a circuit con- 
taining a condenser and galvanometer, by which the instantaneous 


a0 x” 180 270 3 


Fid. 3,—OuUBVE OF MAGNETIC FLUX 
AND ITS DERIVATIVE, 


Fea. 2.—ABREANGEMENT FOR EFFECTING SUCOESSIVE SMALL 
ROTATIONS, 


armature is recorded when driven at con- 
etant speed, and by varying the position of the contact with 
regard to the coil a curve proportional to the strength of field at each 
point oan be obtained. Lastly, the oscillograph gives by direct 
reading, with a high resistance in cirouit, a ourve similar to 
that last mentioned, or, if the oscillograph is shunted, the current 
curve can be obtained under practical conditions. 

These three methods have their advantages and drawbacks. The 
point method gives an exact ourve of flux, and the derived curve 
A B/A a is very nearly that of d B/d a; with these two curves the 
current wave form can be predetermined, but no information is 
given as to the phenomena which depend upon the such as 
those due to eddy currents and hysteresis. For this reason the 
oscillograph method is the beat, but requires expensive apparatus, 
and the results obtained must be subjected to painstaking scrutiny 
in order to eliminate several causes of error, 

Fig. 4 shows an oscillograph curve, which it will be seen differs 
considerably from the curve 4 B/A« in fig. 8; whilst the latter is 
practically symmetrical about the maximum, the corresponding 
oscillogram shows a strong distortion, This is due to the fact that, 
as in the Joubert method, the current generated by the ooil in 

the measuring apparatus is far from negligible. 

This distortion of the curves has sometimes been attributed to 
hysteresis, but is only due to the current, for hysteresis is present 
to the same extent in the method by pointa, though, in the latter 

case, it is always masked by the errors of measurement, 


Starting with a curve of flux that has been carefully determined, 
the instantaneous values of the current strength can be caloulated 
by a method of approximation, based upon the formula :— 


R . 
a cc he rene fie 


where i is the current at any moment, 
8 the cross-section of the iron core N, : 
n the number of turns of the winding, 
B the magnetic induction in the core, 
L the inductance of the circuit (assumed constant), 


Fia, 4.—O8CILLOGRAPHIC CURVE, 


R the total resistance of the circuit, 


m the speed in reva. per second, 
ee oy between the axes of the core and of the pole- 


Diridag the the absoisesx: into equal intervals as in fig. 5, each repre- 
senting a very small angle £, and taking as origin the moment of 
closing the circuit, if we assume that the current strength varies 
5 between these divisions, the successive ordinates have for 

ues :— 


i, = a (B — B.) b 2 11, 
where a = 4r n BIC ANL + BR) 
5 2 28 Ar NL + BR). 


„555 ee e curves calculated in this way agree 

y with the ourves obtained with the oscillograph, when 

the necessary precautions are taken; as mentioned 

to the small power of the magneto, it is difficult to intercalate 

the oscillograph in the circuit without vpete the conditions 
, and hence it is often preferable to plot the ourve of 

fiux by points. 

Fig. 8 shows that the flux curve and its derivative are far from 
sinusoidal ; this, which would be a drawback in most electrical 
applications, is a considerable advantage in the case of tion 
magnetos. The problem is very different from those . 
met with in electrotechnics ; automobile explosion engines have a 
very wide range of speed, and the magneto must supply the 
ignition current under all circumstances at the right moment, 
even during the operation of starting the engine by hand. These 
extreme conditions require that the current furnished by the 

ignition magneto shall be strong enough at , and at a 
speed of 40 B.P.M., and yet shall not be excessively strong at a 


l 000 hit 


Fia. 5. 


speed of more than 2,000 B.P.M. ; so that the ratio of the limiting 
speeds in normal operation is of the order of 50. At very low 
speeds the strength of the ourrent is tely i. 2 r 
me n 8/8 .dB/da; on the other hand, at very high speeds we 
may say that in = n 8 (B — BL, where B, is the wales 
of the induction at the moment of olosing the circuit 
and B the value at the instant considered, Ths object being to 


— 
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obtain a current i, which shall be adequate for ignition at a very 
low speed ., and a current im at the maximum s which shall 
not be excessive, we get from the ratio of the foregoing 
expressions : 75 = ie meh 8. . from which we see that 
the greater the ratio d B,/ da: (B. — B.), the less may be the 
lower speed m., B, being the induction at the moment of rupture 
of the circuit, and B, that at the moment of closing the circuit. 
Taking the ratio between the maximum value of d B/da and 
Bmax., there results a characteristic coefficient z = (max. 
d Bſda) / Bax to which we shall return later. 

But it is not sufficient that the maximum current should reach 
a definite value; it is also necessary that this value should be 
obtained at an almost constant position of the rotating coil with 
regard to the pole-pieces, so as to obviate the need of adjusting the 
point of rupture for each speed. If we could neglect the resistance 
in cirouit at high speeds, the maximum current i, reached at the 
moment of great variation of flux would lead by 90° upon the 
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Fig. 6. 


maximum current i., at high speed, represented by the summit of 
the curve of flux 9, and between these limits the spark would have 
to be continually advanced or retarded in order to secure good 


ignition by breaking the current at the right moment. Fortunately . 


the limiting case indicated by the equation for im above is not 
reached in practice ; thanks to the resistance R of the coil, the 
maximum intensity of the current is always attained near the 
point of reversal of the flux. 

Fig. 6 shows the curves of current oaloulated for an average 
magneto, for which the flux curve has been experimentally deter- 
mined. The intensities have been calculated for speeds from 0°6 
to 40 revs. per second, for the coil on short circuit, that is, under 
normal conditions of operation before the spark, the oirouit being 
closed at the moment of maximum fiax. It will be seen that, 
while the speeds vary in the ratio 1: 66, the maximum current 
increases only from 3°23 to 13 amperes, or in the ratio of 1 to 4. 
The coil used for this example had a resistance of 0°57 ohm and 
an aversge inductance of 0'012 henry; Bm was 13,700; 5 = 
4°75 om.?, and n = 159 turne, 

In order to obtain, with sinusoidal current, the same current 
strength at low speed, the magneto would have to be five times 
as powerful as it is with the Siemens H armature, 


(To be concluded.) 


The Electric Vehicle Committee,—At the last meeting 
of the Committee, held on October let, Mr. V. Mason took his seat 
as the representative of the Light Railways and Tramways Asso- 
ciation. The Committee had submitted for its inspection, by 
the Krieger Blectric Carriage Syndicate, Ltd., the first of the new 
“ Ward light delivery vans to arrive in this country from America. 
It was reported that the sales of No. 4 issue of the Electrico Vehicle 
had been very satisfactory; it was decided that no further pub- 
licity work could be done at the present time other than to 
concentrate upon keeping the official organ going successfully. 
The further standardisation of details in connection with lead-plate 
batteries was discussed, and the Committee will now await the 
decision of the Accumulator Makers’ Section of the B. E. A. M. A. 


upon its proposals. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their oommuni- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The Institution and Allen Enemy Members. 


As the Institution of Electrical Engineers will shortly be re- 
suming its meetings, I am writing to ask for the support of your 
paper to- endeavour to get a statement from the President on 
behalf of the Council that it will follow the lead of the Iron and 
Steel Institute, to the effect that during the state of war between 
Great Britain and other countries, all Members Honorary Members, 
and Honorary Vioe- Presidents. also Associates and others, who shall 
be subjects of such countries or States, shall forthwith cease to be 
members (and this also to apply to those of enemy origin, whether 
naturalised or not), as it is extremely undesirable that they should 
have the facility of attending the meetings of the Institution; 
also, that they shall ba subject to re-election by the Institution as 
a body at the termination of the war, provided there can be fourd 
members sufficiently forgiving and willing to believe in the honour 
of these individuals to propose and second them. l 

As the Council of the Institution probably acts like the Cabinet 
of the Government, and does not read the papers, or pleads ignor- 
ance as to their contenta, I trust that all Members, Associate 
Members, and others who pay subscriptions to the Institution will, 
if they are in accord with this suggestion (and I hope, as true 
Britishers, they will be), write to the secretary, informing him that 
they wish such statement to be made by the Council at the first 
meeting which is held. 

It is uselees to say that the Institution, as a scientflo body, 
cannot enter into national politics, when one views the base and 
inhuman ways in which the scientific world of Germany has 
assisted in the warfare which has been carried on by that nation, 
and it is quite within the bounds of possibility that such honour- 
able methods of warfare as liquid fire and poisonous gas may 
have been introduced by some of our alien members. 

The time has come, in my opinion (and, I trust, in that of your 
readers also), when we should keep all such Institutions exclusively 
for British-born subjects or members of our Allies only. I can 
quite understand that it might mean a somewhat hard parting 
with certain ed members of the Institution, but let those 
who have lost their dearest ones on the battlefield, and those who 
have them still there fighting for the defence of their home and 
country, remember that under no circumstances can a leopard 
change his spots, 

Station Engineer. 


[With the spirit of our correspondent's letter we cordially agree. 
The suggestion in the last paragraph, however, would raise 
difficulties in connection with neutrals, and might injure ourselves 
more than our enemies.— EDG. ELEC. Rev. | 


The A. B. G. Meeting. 


Some of our friends are becoming alive to a very sinister feature 
in the electrical trade, in the form of the maintenance of German 
electrical interests in this oountry, both by the keeping alive of 
branches — A. E. d. or Electrical Co., Ko. - and the importation of 
manufactured goods of quite obvious German finish. 

Electrical engineers of experience must have noticed that, while 
the stock of German goods was exhausted shortly after the war 
commenced, there seems quite a good supply of goods at the present 
time, the finish and workmanship being very distinctly German. 
For many years I have been convinoed, as the result of wide 
experience, that our traders and engineers have ben hypnotised 
by the German fetish, and that, if they had taken the trouble to 
carry out exhaustive tests, under simiiar conditions between 
German and British goods, the supposed German superiority would 
have vanished; usually the balance comes out on the British side, 
As a nation we are so self-depreciating that German agents have 
not had a very difficult job in booming the superiority of their 


wares, : 
Union Jack. 


Australian Electrical Trades Union.—According to 
an Australian newspaper, it was reported at the annual meeting of 
the Electrical Trades Union of N.S. Wales that there was a mem- 
bership of 1,704. Despite the war, the financial year had been the 
most successful in the history of the Union. The Newoastle 
branch was on a sound footing, and had a membership of 90. In 
Sydney more than 350 positions had been filled direct from the 
Union office. Only financial members were recommended for 
vacancies, <A fund for distressed members was desirable. The 
Union's relations with the main body of employers had been cor- 
dial throughout. Although cases had arisen in which it was found 
necessary to report breaches of awards, these had mostly 
occurred among the small irregular contractors and firms not 
primarily connected with the electrical industry. On the whole, 
tra de had been unexpectedly good since August of last year. The 
falling-off in other directions had been largely counterbalanced by 
the activity of the Naval Department. A number of members had 
gone to the United Kingdom, where electricians were greatly in 
demand in connection with the work at the naval dockyards. 
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WAR ITEMS. 


Electrical Plant Contracts during War Time. — An inter- 
esting discussion took place at a meeting of the Edinburgh 
Town Council regarding the contracts for the new electric 
power station at Portobello. The Electric Lighting Com- 
mittee recommended the Council to accept (1) the estimate 
of Messrs. Fraser & Chalmers, Erith, for turbines and alter- 
nators (with Messrs. Vickers as the makers of the alter- 
nators), amount, £23,251; and (2) the estimate of Messrs. 
Fraser & Chalmers for condensing plant (with Messrs. 
Richardsons, Westgarth & Co., Hartlepool, as sub-contrac- 
tors), amount, £7,611; delivery in the case of both contracts 
to be made in the summer of 1917. Supporting the recom- 
mendation, the Convener (Mr. Stevenson) said that in the 
opinion of experts steel would be much dearer after the war 
than it was now. They were, therefore, saving money by 
placing the order now. Vickers were doing a good deal of 
war work, and he had written to the firm asking whether 
that would not delay work on the Council’s order. In their 
reply they stated that after full consideration of their present 
commitments for the Government they could say confidently 
they could deliver the goods within eight months of instruc- 
tions. In the course of the discussion which followed, it 
was argued that the extension at Portobello could perfectly 
well be deferred without doing the least harm to the city, 
and that there was sufficient electric current at present to 
provide all the lighting inside the city. It was also con- 
tended that they should not encourage firms doing Govern- 
ment work to take on private work. Mr. Bruce Lindsay, 
in a vigorous speech, pointed out that the demand for electric 
current was going up, and that if they did not look ahead 
the electric department would be in a serious position in a 
few years. The Convener, replying to the critics, said he 
wanted to get on with the building at once, because they 
needed it, and because it was not true to say that they had 
sufficient machinery in hand just now to keep pace with 
the demand made upon it. At present there were people 
asking for power who could not get it. If they were not in 
a position to supply power to one large firm in the town, a 
new factory which was being built would stand doing 
nothing. On a vote the Committee’s recommendation was 
approved by 35 votes to 11. i 

Air Raids and Fire Extinguishers.— The Chief Commis- 
sioner of Police of the Metropolis has issued a new warning 
to the public in connection with hostile air raids. We are 
requested to draw our readers’ attention to the matter, and 
we give the following extract from the warning: Many 
dry powder fire extinguishers are much advertised. The 

ommissioner warns the public, as the result of experiments 
made, at his instance, by a competent committee of experts, 
that no reliance can be placed upon such appliances for 
effectively controlling fires such as are likely to be caused 
by bombs, explosive or incendiary. The Commissioner is 
advised, as the result of these experiments, that the provision, 
and prompt and intelligent use of water, or of sand, or of 
both, in dealing with such outbreaks of fire is the best, 
simplest and most economical safeguard.” 

The Lighting of London.—The following is a copy of a 
further official order that was issued on 7th inst.“ As 
the.result of the new lighting order and of the arrangements 
discussed at a conference with the lighting authorities held 
at the Home Office last week, the private and shop lighting 
of the London area has been brought generally within the 
required limits, which must continue to be observed. This, 
however, has had the effect of materially reducing the total 
Illumination of the streets, and since the object to be attained 
by the reduction of lighting is not a near approach to com- 
plete darkness, but a uniform degree of subdued illumination 
throughout the area, it is believed that, in the process of 
equalisation which is now proceeding, the public lighting 
of both the main and side streets may be somewhat in- 
creased. Any changes in this direction must, however, be 
made only on instructions given by the Commissioners of the 
Metropolitan and City Police on the advice of the Anti-Air- 
craft Department of the Admiralty, who have made, and 
will continue to make, observations to ascertain what degree 
of lighting may be permitted.“ 

German Connections in Australia.—A Reuter dispatch 
from Sydney reports Mr. Hughes, the Federal Attorney- 
General, as stating that, when war broke out, German con- 
trol of trade and industry in Australia was very widespread 
and was gaining rapidly. It really appeared that the public 
of Australia was unable to be satisfactorily supplied except 
through German sources. Contracts, including some for 
Government and municipal works, aggregating millions of 
pounds sterling. had been entered into. 

Exports to China and Siam.—A supplementary list of firms 
in China and Siam, to whom articles may be exported during 
the war, appears in the London Gazette ” for October 8th. 


Patent Restoration.— An order has been made restor- 
ing letters patent No. 17,817 of 1907 granted to Augustus C. Hyde, 


for "Improvements in making electrically conducting joints in 
metallic-filament incandescent electric lamps.” a 


NEW PATENTS APPLIED FOR, 1916. 
(NOT YET PUBLISHED), 


Compiled expressly for this journal by Messrs. W. P. THompson & Co., 
Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


13.681. Elect-o-magnetic couplings.” H. A. Cooper. September 27th. 
a „Dynamo or motor.” H. W. Brown & J. DoLtarp. September 
af th. 


13,727. “ Electric flashlight signalling instruments.” J. W. MANDER. Sep- 
tember 37th. 


13,7838. ‘* Sparking plugs. V. JoLy. September 27th. (Complete.) 


13.750. Method of and means or apparatus for augmenting the effect of 
small electric currents.” W. M. Monokr. September 27th. 


18,754. “ Stationary electrode for semien Tue Stanparp Co. September 
27th. (Convention date, September 26th, 1914, United States.) (Complete.) 

13.762. Electric heating, boiling, and flat-ironing apparatus. J. KLUIJT- 
MANS. September 28th. 

18,769. Loading coils for telephone lines.“ Western Exgcraic Co., Lrp 
(Western Electric Co., U.S.A.) September 28th. (Addition to 12,434/15.) 
(Complete.) 

13,771. Electro-magnetic power transmission for motor- car.“ J. DotLarp 
and H. W. Brown. eptem 28th. 

13.788. Electric generators. D. Sucnostawer. September 28th. 

13,801. * Electrical supply systems at constant current-strength and varyi 


voltage.“ R. Tuury. September 28th. (Convention date, June 16th, 1915, 
Switzerland.) (Complete.) 


12,806. Electric bells and the like.“ R. E. H. Lovetace, C. E. Foro, 
and Epigon & Swan Unirep Erecrraic Licher Co., Lo. September 28th. - 

13.807. Miners’ electric lamps. G. A. BeLtamy. September 28th. 

4.887. Regulators for X-ray bulbs and like apparatus. C. G. Roch. 
September 29th. (Complete.) 

13,852. Hot-wire ammeters.“ Marconi's WIRELESS TeLecraPa Co., Lep., 
and H. A. Ewen. September 29th. 

13.869. Horary electric meters. A. AUBERT. September 29th. (Conven- 
tion date, October Ist, 1914, Switzerland.) (Complete.) 


13,877. ‘‘ Ceiling-rose connector. C. E. Garratt. September 30th. 


13,879. Electric lighting for sewing machines and other machines and 
the like. J. F Negspuam. September 30th. ; 


13,886. “ Dynamo-electric machines. F. A. Heys (Neuland Patents, Ltd., 
U. S.A.). September 30th. (Complete.) 


13,888. Dynamo. electric machines.“ F. A. Hxrs (Neuland Patents, Ltd., 
U. S.A.). September 30th. (Complete.) 


13.899. Apparatus for use in wireless telegraphy and the like.“ M. F. 
Surrrx, R. M. Groves & B. Binyon. September 30th. 

13,90 1. Fittings for electric incandescent candle lamps. C. H. Bur? 
and HUNTALITE, Lro. September 30th. 

13,903. Thermic telephones.” NAAMLOOZE VENNOOTSCHAP DE NEDERLANDSCHE 
THERMO-TELEPHOON MAATSCHAPPIJ. September 30th. (Convention date, April 
26th, 1915, Germany.) (Complete.) : 

13.904. High-frequency dynamo- electric machines.“ Britian THOMsON- 
Houston Co., Lro. (General Electric Co., U. S.A.). September 90th. 

18.912. Electro-magnetic power transmission apparatus. A. H. NEULAND. 
September 30th. (Complete.) 

13.915. Construction of electric head-lamp reflectors.” P. E. CORRELL, 
September 30th. (Complete.) 

13,934. Operating rotary converters and other alternating- current machin- 
ery. A. H. Mine & C. C. GARRARD. October Ist. (Addition to 10,841/13.) 

13.943. Method of manufacturing the caps for electric incandescent 
lamps.“ C. E. Hunter. October Ist. . 

13,973. Sound oeie ing ana measuring systems. Werra Exvectac Co., 
LTD., & G. H. Nasu. October 2nd. 

19,984. “ Portable electric-lamp apparatus. A. B. Crawrorp. October 2nd. 

19.985. Starting and ignition arrangements for internal combustion 
engines.“ British WESTINGHOUSE ELECTRIC & Manuracturino Co., Lro. October 
2nd. (Convention date, October 3rd, 1914, United States.) (Complete.) 


PUBLISHED SPECIFICATIONS. 


1914. 


14,125. ELECTRICAL APPARATUS ron TRANSMITTING AND RECEIVING SIGNALS. 
Sir A. T. Dawson & G. T. Buckham. June lith. 

17,863. ELECTRIO Contact APPARATUS, PARTICULARLY FOR TSLEPHONS SYSTEMS. 
F. Brinkmann. July 28th. (October 24th, 1913.) 

19,492. INTERNAL-COMBUSTION ENGINE WITH ELECTRICALLY-DRIVEN CHARGING 
Pump. Allgemeine Elektricitats Ges. September 5th. (September 6th, 1913.) 

19,854. ELECTRICO SIGNALLING SYSTEMS, PARTICULARLY FOR USB ıN MINS. 
Sterling Telephone & Electric Co., and H. W. Barclay. September 16th. 

19,977. ELxC TMN LICHT Ao HEATING OF RAILWAY OR OTHER VEHICLES, 
C. H. Vidal. September 19h. 

20,687. MEANS FOR RENDERING Ain, DamP, AND WATERTICHT, THE JUNCTION OF 
ELI. CI Ries WIènESs oR CABLES WITH BOXES OR CASINCS CONTAINING ELECTRIO 
APPARATUS OR THE LIKE. A. Holmes & T. H. Brierley. October 8th. 

21.529. TELEPHONB SWITCHING Apparatcs. Western Electric Co. & R. A. 
Mack. October 26th. 7 

23,213. Execrrican Couriixa Devices. G. St. J. Day. November Wik. 

23,534. ELECTRIC LamP-HOLDERS AND Simian Couptincs. A. A. Schaschke 
and Sharp. December 4th, (Cog nate application, 3, 106/15.) 

24.293. ELECTRIC STARTERS FOR ENGINES, MORE PARTICULARLY THOSE FOR USS 
oe MOTE ARS AND THE LIKE, A. H. Midgley & C. A. Vandervell. December 

th. 


24,766. CONSTRUCTION OF SOLID-METAL ELECTRIO Varour Laurs. H. J.S 
Sand. December 30th. 


1918. 


4.012. Mecuanisn ror ELrctkic Switches oF yus Pusu or Putt Tver, 
Maricanola & Testa. March 13th. (March 14th, 1914.) 


5.672. Brusnes ano BRUSH-HOLDERS FOR MAGNETO-ELECTRIC Ma 


CHINES. 
C. C. W. Simpson. April 15th. (Divided application on 19,784/16, Sep- 
tember 15th.) 
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ECONOMIC PROBLEMS SUGGESTED 
BY THE WAR. 


Ir is sometimes said by certain wiseacres that just as the 
war began suddenly so it will come to a sudden end. On 
the other hand, there are those who say that it will endure, 
80 far, at any rate, as England is concerned, for a con- 
siderable period of time. i 

Whatever the period of its duration, it behoves those 
who are interested in trade and manufacture to watch its 
effect upon the great industries of the country, and to pro- 
vide,.as far as possible, for the future. 

It is always best to take the cheerfal view of things; to 
assume that the war will come to an end within a reason- 
able time; and that the Empire will arise triumphant, 
invigorated and strengthened by trials which have been 
nobly borne. 

What will then be the state of affairs? The old order 
will have changed—giving place to the new. What will the 
“new bes like? It is idle to refer to the pages of history; 
for history records nothing like the present Armageddon. 
It stands apart from every other great war in every pos- 
sible respect ; but the fundamental difference, from the 
economic point of view, is that we shall here have an 
opportunity of studying the effect of war upon a gigantic 
scale upon modern industries. | 

We do not forget that in the early days of last century, 
Europe was convulsed from end to end by the Napoleonic 
campaigns; true, this country played very much the same 
financial part in those struggles that she is now playing in 
this; but those were days when industry, as we now know 
it, was in its earliest infancy. Even the steam engine was 
not mach more than a toy ! 

The march of industrial progress in which England has 
taken so prominent a part will have been arrested during 
the present war. Mach of the hard cash in the possession 
of this country at the outbreak of hostilities will have 
passed over to the United States, while there can be no 
question that incomes, whether earned or not, will be taxed 
very heavily for years to come. Income-tax, once raised, 
has a strange tendency to stay up.“ 

In his “ Progress of the Nation,” at page 687, Mr. Hirst 
tells us: Mr. Gladstone's Budget of 1853, with its famous 
defence and criticism of the income-tax, was accompanied 
by a plan for the gradual reduction of that tax, and for its 
final extinction in 1860. But these fair financial 
prospects were destroyed by the Crimean war, to meet the 
cost of which out of taxation as far as possible, Mr. Glad- 
stone promptly doubled the income-tax, raising it from 7d. 
to 1s. 2d. in the £.” 

All this about a “little” war, in which we lost 28,000 
brave men, and which added but £30,000,000 to the National 
Debt! It is important, however, to note that increase of 
debt imperfectly represents the financial sacrifice of the 
Crimean war, because, whereas before the war expenditure 
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had not for 30 years and upwards reached £56,000,000, 
aince the. war it has never fallen below £64,000,000. 

Having said this much on the larger economic results of 
the war, let us dwell upon one or two points which concern 
the industrial world. 

Leaving out of account the possibility of invasion, a form 
of frightfulness to which the enemy may have recourse 
in the last resort, and ignoring the Zeppelin as a means 
of doing important damage, it is not likely that much 
material damage will be done to industrial property or 
machinery during the war. The factory may be turned over, 
for a time, to the manufacture of munitions of war; but 
the lathes and other machinery will remain, to revert, when 
the clash of arms has subsided, to their former uses. 

It is the question of personnel which, at first blash, seems 
` likely to give rise to the greatest difficulty at the conclusion 
of hostilities. No doubt many of those who are now fight- 
ing in the trenches will retarn to the workshop ; bat many 
valuable lives will be lost before peace can even be thought 
of. Again, those who do return will have lost something 
of their former efficiency. The military life creates a certain 
restlessness and disinclination for work indoors. Those who 
went away as youths in the prime of their manual dexterity 
will return as men who will take time to recover all their 
former skill. 


It may be taken, therefore, that in the trades and indus- 
tries which have given of their best skilled workers to the 


army, there must be a certain falling-off of efficiency as 
compared with the state of things before the war. But 
there is an important aspect of the matter which should 
not be lost sight of. Employment in the munition shops 
has been found for a whole army of workers. Whatever 
its troubles with Trade Unionists, the Government has 
apparently had but little difficulty in getting new workers 
(probably because the pay is good), and in this respect it 
differs from some of its predecessors. 

What is to become of the munition workers after the 
war? This is one of the most interesting of speculations. 
By a relaxation of rules, the Trade Unions have allowed the 
unskilled to do skilled work. The ekilled workman 
(so-called) is no longer in a close box. Much work 
heretofore classed as “skilled ” is only so because the Trade 
Union rules make it so. After the war, the work of 
making munitions will come to an end; but the man who 
can make a fuse for a 4 7 shell is by no means an unskilled 
workman. 7 

There are certain other factors which must be considered 
when discussing the probable condition of the Labour 
market after the war. While it is probable that for a time 
at any rate an army of officials will have to clear up 
matters connected with the war, the Civil Service will be, and 
‘will remain, considerably reduced. Indeed, the Retrench- 
ment Committee has already taken the matter in hand. 
Vacancies, as they occur, are not being filled; and many 
an official whose office hours before the war were “ 10—4 
and two hours for lunch is compelled to do a real day’s 
work. The time of soft jobs is over. In the result com- 

tition will be keener, and the man who is content to do 

onest labour for a reasonable wage will come into his own. 

We must look for the inevitable reaction which will 
follow after the demand for munitions of war has been 
satisfied. Contracts with the Government will come to an 
end. The day of high prices for shells and fuses, the 
manufacture of which is unproductive in the larger sense, 
will pass away, and owing to the disorganisation of trade 
both at home and abroad, fresh orders will not be easy to 
obtain. 

But there is another side to the picture. Our manu- 
facturers have often had to complain, in the past, of German 
competition. By the process of peaceful penetration, the 
products of German manufactories were being sold in all 


parts of the world and, owing to subsidies from the 
German Government, were often sold at prices with which 
our commerce could not compete. After the war these 
conditions will have changed, there is reason to hope, for 
the better. 

Our commercial lines of communication with foreign 
countries, although menaced, have not been completely 
severed. We have the entry to countless markets where no 
German goods have been seen since the beginning of the 
war—and, as far as our present export trade abilit 
allows, we shall have accustomed the buyers to English 
goods. Farther, it is to be remembered that by the 
time the war is over some people will have found it possible 
to do without German goods, while others will have learnt 
to manufacture the same articles for themselves. 


i LEAD has remained in a continually 
ere strengthening position, the arrivals com- 
ing forward from abroad being insufficient to meet the 
demands which, particularly in connection with Russia, have 
been upon a very large soale indeed. The contribution to 
the world’s supply which has come from Spain shows this 
year a considerable diminution against the corresponding 
period of 1914, the Spanish exports for the seven months to 
July 31st indicating a falling-off of over 16,000 tons. The 
quantity shipped from Spain to the United Kingdom, how- 
ever, for the nine months ended September 30th showed an 
increase of about 13,500 tons, while our total imports for 
the nine months were 33,000 tons to the good at 198,000 
tons, compared with 165,000 tons. The larger portion of 
the increase arose from the greater contributions made b 
the United ‘States, there being over 43,000 tons receiv 
from there, against 19,000 tons a year ago. The general 
merchant business in lead has been comparatively moderate, 
but the consumption in this country on account of muni- 
tions is enormous, and is likely to remain so for an indefinite 
period, while the position has become gravely complicated 
by the difficulties now being experienced in obtaining freight 
room for shipments from America to England. A large 
portion of the Rassian business is being done direct from 
New York, while the closing of the Panama Canal, owing 
to landslides, is necessitating shipments being made over- 
land to Seattle, and thence z7@ steamer to Vladivostock. 
Italy is, of course, purchasing heavy quantities of lead, but 
most of the business in this connection is being done direct 
with Spain. The tightness of near deliveries has for some 
weeks past been a feature. This may be relaxed as pressing 
requirements are satisfied, but there is at least a chance of 
renewed stringency in the near position towards the 
inning of next month. There seems every appearance 
of plentiful supplies existing in North America, but the 
shipping difficulties, to which allusion has already been made, 
constitute a formidable drawback to the transference of lead 
from producing districts in America to consuming areas in 
Europe. 5 


ABOUT two or three weeks ago we 

The Italian referred to the question of the promotion 
1 of British export trade with Italy, and 

Ye ‘get forth some of the difficulties which 

will have to be overcome in order to develop business rela- 
tions with that country. It will now be of interest to hear 
the Italian side of the problem, which has been specially 
brought into prominence through the war. The case is 
put forward by Signor Fumero in a recent issue of L' Lei- 
tricila, and by way of preamble it may be stated that, 
although no countries are specifically mentioned, the author 
has directly in mind Germany and Austria-Hungary, if not 
Switzerland also. He remarks that until now foreign in- 
dustry in the Italian market, especially with regard to 
deliveries to the State, has been in an enviable position as 
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compared with the national industry. In faot, the former 
has furnished plant in different countries at remunerative 
prices, whereas foreign competition is not tolerated in prin- 
ciple in the matter of Government supplies in the countries 
which have exploited the Italian market, and which are 
effectively protected by high import duties. As a conse- 
quence the foreign firms have considered it proper to supply 
Italy as a means of realising indirect advantages, and at the 
same time increasing their production and decreasing their 
own general expenses, whilst direct benefits have been pro- 
vided by the indirect bounties which those countries enjoy. 
The latter part of the statement apparently refers to the 
private bounties granted in Germany on the consumption of 
-coal and iron and steel used in the manufacture of export 
commodities. This proves, in the opinion of Signor Famero, 
that the 5 per cent. preference granted in Italy in favour 
of the national industry represents nothing of practical value. 
The prices to which it is necessary to descend in order to 
overcome foreign competition in electrical machinery are 
so low as to cause the Italians to make real sacrifices, 
notwithstanding this apparent protection of 5 per cent. It 
is’ therefore contended that the State should emulate foreign 
countries by the adoption of the principle that what is 
needed by the public Administrations and the railways (and 
tramways), based upon public concessions, and which can be 
made in the country, must be acquired in the country. 
Why, it is asked, should the Italians leave their door open, 
when foreign countries close their markets in the face of 
Italian industry ? 
It appears that a Government Commission is engaged 
upon the question of revising the Customs tariff. In this 
connection the author suggests, for the consideration of the 
Commission, the advisability of studying whether it would 
not be equitable to re-arrange the new duties on electrical 
machinery and parts thereof. For instance, it is hinted that 
the duties on these should not be less than £1 8s. per cwt. 
on machines weighing less than one ton, and £1 per cwt. 
on machines and transformers of a weight exceeding one ton. 
Apart from this measure of protection against imports, 
Signor Fumero considers that a further means of excluding 
foreign competition should be adopted by the stipulation, in 
connection with all deliveries of electrical machinery 
required by State Administrations, that Italian firms 
exclusively should be called upon for tenders, and that they 
should be placed under the obligation to construct the plant 
in Italy in the same way as is practised abroad ; and a 
similar observation is made in regard to contracts for public 
or local authorities and holders of concessions, in so far as 
the producing capacity of the country is concerned. In 
order to safeguard the legitimate interests of concessionaires 
—obviously private owners of tramways and electricity 
works—it is suggested that the Government should reserve 
the eventual power of settling the maximum prices beyond 
which the right of national exclusiveness should cease. This 
Proposal, although not definitely expressed, would probably 
also apply to public or State contracts. It is further 
held that in contract conditions the State should not 
be able to delay the acceptance of delivery or of payments, 
and that the latter should be made in instalments so that 
the manufacturers should not become the bankers of the 
State, the inference being that payments are now unduly 
rolonged and capital is locked up and development of the 
industry prevented. : 
` The author also discusses other problems which are 
declared to hamper the progress of national industry. 
Among these are mentioned the burden of taxes and other 
charges which affect more directly the production and con- 
sumption of electrical energy, and which, it is contended, 
should be reduced with the object of promoting installation 
work and the use of electricity. More important still from 
the manufacturing point of view is the question of transport. 
Signor Famero argues that the rates on the State railways 
ought to be lowered, as well as those charged by the 
subsidised shipping companies, and that the reduced charges 
should also be applicable both to manufactures for exporta- 
tion and to the raw materials needed by the electrical 


industry. The author is of opinion that all these matters 
should be taken in hand now while the nation is at war, so 
that when the world contest is over and the commercial 
struggle is resumed, Italian manufacturers would possess a 
flourishing, vigorous and vital industry. The Italian motto, 
therefore, is, acoording to Signor Fumero, Italian work for 
Italian industry. The same guiding principle has recently 
been adopted in France, Spain and Russia; it has long 
existed in Germany and Austria-Hungary, although very 
little information is now obtainable concerning the Dual 
Monarchy. But even if we accept the principle as it stands 
there are doubtless many classes of manufactures in which 
one nation may complement the requirements of another, 
and it is for us to ascertain in what particular directions we 
can develop reciprocal trade with Italy. Except in these 
respects part of the policy advocated by the Italian author 
is of such a profoundly Protectionist sentiment that there 
would be no scope left for the development of electrical 
trade with Italy if this policy were endorsed by the 
Customs Commission and the Government. At the same 
time the real object in view, apart from the promotion of 
national industry, may be said to be the complete 
emancipation of the country from Germanism, and in this 
effort the Italians do not by any means stand alone at the 
present time, and will not do so when the time arrives for 
the conclusion of new treaties of commerce. 


THE importance of economising in 
every possible way has been forcibly 
brought home to us of late by the utter- 
ances of Cabinet Ministers, the imposition of fresh taxes, 
and the rise in cost of all kinds of commodities, and will 
be still more emphatically impressed upon our perceptions 
in coming years, as our burdens grow heavier. Not only 
does this necessity affect the individual in his private con- 
cerns—by restricting his spending power, it reacts upon all 
distributing undertakings, and, moreover, it bears directly 
upon the latter and upon all public bodies in view of 
higher taxation, wages, and interest on borrowed capital. 
The nation, as a whole, must cut down expenditure to 
the utmost, and one of the most important directions in 
which economy can be practised is in the consump- 
tion of fuel, which constitutes our most valuable natural 
store of wealth. We therefore offer a hearty welcome 
to the appointment of a Committee by the British Associa- 
tion for the promotion of this object, which is announced in 
our “ Notes columns to-day. The function of the Com- 
mittee is to consider the whole question of fuel economy and 
the better utilisation of coal from a broad and national 
standpoint, in order to urge upon the Government and the 
community generally at this juncture the need of systematic 
scientific control of fuel consumption on public lines, as a 
direction in which large national economies can be most 
healthfully and advantageously realised in the immediate 
future. That there is abundant scope for the activities of 
such a oe is a rr en „ fact. Great 

rogress has undoubtedly been made during the past 20 
AA and the influence exerted in this direction "by the 
electricity and gas undertakings of this country unites these 
rivals in an honourable alliance; both have done splendid 
work in redacing the production of smoke—so markedly 
demonstrated in our great cities by the diminution in the 
prevalence of fogs—and in improving the methods of utili- 
gation of coal, but there still remains a vast field for inven- 
tion and enterprise. We cannot withhold a tribute of 
appreciation to the gas undertakings, which, unquestionably, 
use coal to far greater advantage than electricity works ; 
there is no doubt that the gasification of coal and the 
recovery of by- products is the only method of its utilisa- 
tion that can be regarded as scientific and economical, and 
we look forward to the time when, by the co-operation of 
the gas and electrical industries, this system will be made 
standard practice. But pending the realisation of that ideal, 
there is A aiis to be done, and we congratulate the B.A. on 
once more taking the lead. 


Fuel 
Economy. 
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DECIMAL COINAGE AND THE METRIC 
SYSTEM. 


(Continued from page 486.) 


TAKING now the questions in order, the first is: 
“ Do you employ the metric system in your corre- 
spondence with foreign clients?) This is very 
generally answered in the affirmative. Messrs. G. 
P. Wall, of Sheffield, say they employ it exclu- 
sively’? in all correspondence. Messrs. Eckstein, 
Heap & Co., Ltd., of Manchester, will“ be pleased 
to employ the metric system in correspondence with 
foreign clients if this can be made at all general — 
but it seems to us that there is no need to wait for 
others in this regard. Many say, When required.“ 
Some firms that express themselves strongly in 
favour of the metric system nevertheless do not em- 
ploy it in their correspondence. The Bastian Electric 
Heating Syndicate, Ltd., of London, and Messrs. 
W. R. Sykes Interlocking Signal Co., Ltd., Lon- 
don, both reply, Yes, invariably.” Messrs. A. P. 
Lundberg & Sons say Not usually, but will make 
a practice of doing so in future correspondence with 
foreign clients.“ Messrs. Ward & Goldstone, of 
Manchester, say that they adopt with equal facility 
the metric system or the present standard English 
system.“ and in connection with their foreign trade 
they invariably quote and supply on metric measure- 
ments to meet the convenience of their clients. 
Messrs. C. A. Vandervell & Co., London, make it a 
rule to correspond with their foreign clients in their 
own language, measurements, and coinage; “‘ natu- 
rally the latter are usually in the metric and decimal 
systems.“ Messrs. Erith's Engineering Co., Ltd., 
London, have done so since 1893. We need not give 
further quotations in this connection, as the majority 
is so heavy, and most firms simply answer Yes.” 

We may point out that in most cases the advan- 
tages of the metric system can be very largely availed 


of in correspondence, tenders, etc., even where the 


system is not used inthe shops. All that is necessary 
is a set of conversion tables, and a correspondence 
clerk with sufficient intelligence to use them properly. 
Now that lady clerks are coming more extensively 
into vogue, all difficulties on this score should soon 
be overcome! As we shall show later, it is a mis- 
take to suppose that the metric equivalents for Eng- 
lish measures involve a string of decimals; never 
more than two decimal places are necessary, and 
then only if an accurate fit is required; the dimen- 
sions to bolt-holes for foundations, overall sizes of a 
motor, etc., need only be stated to the nearest milli- 
metre, and weights will hardly ever be required to a 
gramme. 

The second question related to the use of (a) 
metric weights and measures, and (b) foreign coin- 
age, in catalogues and price lists for foreign circula- 
tion. As regards the former, the same considera- 
tions apply as in the case of Question 1—the metric 
equivalents can be inserted with ease, and the 
additional space occupied is well expended; but there 
is no need for any additional space to be occupied, 
unless the lists are intended also to serve the needs 
of the Dominions and the United States—the English 
measures may be omitted altogether. Surely the 
very first consideration in dealing with foreigners, 
in the face of fierce competition, should be to make 
it as easy as possible for the potential buyer to under- 
stand what we offer him, and therefore to put our 
offers in his language, of which the metric system 
is an essential part. As regards the second part of 
the question, we have already referred to the difficulty 
due to variable rates of exchange, a difficulty which 
is aggravated at present, and is likely to persist for 
some time after the conclusion of hostilities. Another 
obstacle is the fact that whilst the metric system is 
the same everywhere, each country has its own 
system of coinage, and although the coins in many 


cases have the same value, or very nearly so, they are 
known by different names—or worse, the same name 
is applied to coins of different denominations, as in 
the case of the dollar, krone, etc. To meet this 
difficulty, pending the adoption of a decimal system 
in this country, we suggest that price lists for circu- 
lation on the Continent (and in many other countries) 
might, with advantage, be priced not only in 
English units but also in terms of francs, 
the equivalent values of which are known all over 
the world. The exchange difficulty is not insuperable; 
it can be met by a proviso, with tables showing how 
the prices would be varied in the event of a change 
in the rate. It is very significant that a considerable 
proportion of our correspondents use foreign coin- 
age in their lists. For instance, Messrs. G. P. Wall 
use metric weights and measures, and give prices 
“ exclusively ’’ in terms of foreign coinage. So do 
the Associated Battery Co., Ltd., of Penge, S.E. 
Messrs. Eckstein, Heap & Co., however, think it 
would be a mistake to make out tenders for abroad 
in foreign coinage ” on account of the variation in 
exchange. Messrs. Donovan & Co., of Birming- 
ham, find it exceedingly difficult to quote in foreign 
coinage at present owing to uncertainty of rate of 
exchange. Messrs. Fredk. Braby & Co., Ltd., Lon- 
don, have the same difficulty. The General Electric 
Co., Ltd., have catalogues in foreign coinage, and 
use the metric system in correspondence and cata- 
logues. The Wardle Engineering Co., Ltd., also 
answer questions I and 2 in the affirmative. Several 
of our correspondents point out that much of 
their foreign business is done by their agents, who 
have special catalogues prepared for local distribu- 
tion; of these, Messrs. C. A. Vandervell & Co. and 
Messrs. Ozonair, Ltd., name eight languages in 
which their catalogues are printed. Messrs. John 
Tullis & Son, Ltd., Glasgow, intend to use metric 
weights and measures, and francs, in a forthcoming 
French catalogue. | 

The British Insulated & Helsby Cables, Ltd., use 
the metric system in some of their catalogues, but 
do not give prices in terms of foreign coinage; on 
this question they write: — 

We appreciate the advantage of describing our manufac- 


tures in terms of metric weights and measures as far as our 
foreign clients are concerned, but we certainly are very doubt- 
ful of the advisability of pricing our manufactures in terms 
of foreign coinage. ere is, perhaps, no great objection to 
this in normal times in dealing with countries where exchange 
is fairly stable, and, in point of fact, we not infrequently do 
this when requested, but in dealing with many countries it 
would be an extremely risky proceeding, and would, we con- 
sider, introduce too much of the speculative element into our 
transactions. 


The Z Electric Lamp Manufacturing Co., Ltd., 
say : — 

We are now actively engaged in completing our arrange- 
ments for increasing our foreign trade, and recognise that the 
first thing necessary to enable us to do this is to have 
catalogues printed so as to be intelligible to the natives af the 
country for whom they are intended. 

The Bastian Electric Heating Syndicate, Ltd., use 
the metric system and foreign coinage in a French 
list, and are having others prepared in other lan- 
guages. Messrs. Griffiths Bros. & Co., London, 
and Messrs. J. H. Tucker & Co., of Birmingham, 
follow the same practice, and so do the Pulsometer 
Engineering Co., Ltd., Reading, except as regards 
coinage. Messrs. W. F. Stanley & Co., Ltd., Lon- 
don, and The Park Royal Engineering Works, Ltd. 
London, are inserting metric equivalents in their 
new catalogues now in preparation. The London 
Label Co., Ltd., ‘‘ always quote in the language and 
coinage and measurements of any foreign country.“ 
Messrs. D. H. Bonnella & Son, Ltd., say they 
propose to make use of the metric system with any farther 
catalogues issued, although we have not done so in our previous 
issues: but in view of the numerous inquiries received from 
abroad it is necessary that we should do so. 

Mr. Robt. W. Paul, London, Messrs. Mawdsley’s, 
Ltd., Dursley, and Messrs. Ward & Goldstone have 
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made similar arrangements in preparation for the 
return of normal conditions. 

The foregoing quotations are fairly representative 
of the whole; some important firms, whilst issuing 


catalogues in foreign languages and not only using 


the metric system, but also stating prices in terms 
of the local coinage, prefer to remain anonymous. 
Our general impression is that there is a strong 
tendency towards the more general introduction of 
metric weights -and measures into catalogues, but 
that the difficulties met with in connection with the 
rates of exchange, and the absence of a universal 
system of coinage, greatly hinder the adoption of 
the local coinage. 

Question No. 3 was intended to ascertain to what 
extent the metric system is already in use in our 
workshops, and the replies make it clear that in very 
many cases it is employed for some classes of work. 
Comments on this question are few. Messrs. 
Premier Electric Heaters, Ltd., Birmingham, and 
Messrs. Connolly Bros., Ltd., Manchester, say: 
“Yes, as far as possible.“ The Westminster 
Engineering Co., Ltd., London, say No,“ but add, 
We sometimes get drawings from customers with 
dimensions in metric system, and find no difficulty 
in the shops with these.“ Messrs. Ward & Gold- 
stone, Manchester, say they adopt with equal 
facility the metric system, or the present standard 
English system, and find the use of metric 
weights and measures in our wire and cable works 
of immense convenience. Messrs. Best & Lloyd, 
Ltd., Birmingham, reply, Ves, but not exclu- 
sively.” Messrs. Isenthal & Co., Neasden, also 
reply as far as possible, though certain standards 
in English measures have to be conformed to for 
convenience; their letter will be reproduced later. 
Messrs. Willans & Robinson, Ltd., Rugby, replying 
in the affirmative, say, We believe that we may 
claim to be one of the first, if not the first, mechanical 
engineering manufacturers in this country to have 
adopted the metric system ’’—a claim which, to the 
best of our knowledge, is justified. Messrs. Wilson 
Hartnell & Co., Ltd., Leeds, say:; Ves, for all 
electrical work, measurements and calculations, for 
all work for Willans & Robinson and a few others; 
for Vickers, inches decimally divided.” Messrs. 
G. P. Wall, Sheffield, say, Quite as much as the 
English system.“ A firm of instrument makers say 
they use either the English or metric system, 
according to which is more convenient for the 
particular work, but prefer to remain unnamed. 
Mr. C. C. Mason, joint managing director of the 
Cambridge Scientific Instrument Co., Ltd., in an 
interesting letter which we will reproduce later, states 
that his company uses the millimetre as a unit of 
length for practically the whole of its manufactures, 
but both systems of units are used on the same draw- 
ings, according to convenience; English and metric 
weights are also used equally in the workshops. 

This question is so closely related to question No. 
4(6) that we cannot say much about it without risk 
of a great deal of repetition when discussing the 
latter; it is difficult also to separate questions 4 (a) 
and 4 (b), as so many of our correspondents deal 
with them in combination. They are really connected 
only by one common factor the use of the decimal 
system alone instead of the quaint mixture of binary, 
ternary, and other systems met with in our English 
standards — but that is a factor of fundamental im- 
portance, the basis of the world's system of numera- 
tion. We regard the replies to question 4 as by far 
the most important; the other questions relate only 
to what manufacturers have done under the existing 
conditions, as a matter of policy or convenience, 
whereas this question elicits their views as to whether 
those conditions should be perpetuated or drastically 
amended. As we have pointed out, four-fifths of our 
correspondents favour the latter course, many of 
them very emphatically. The London Shafting & 
Pulley Co., answering ‘ 
(a) and 4 (b)), add: All our patterns and gauges 


‘yes to both questions (a 


are to English measurements; we should be pleased 
to alter them if the metric system were generally 
adopted.“ We congratulate this firm on its unhesi- 
tating and whole-hearted adhesion to the system, 
whilst we suggest that, with a few exceptions, altera- 
tions to patterns and gauges would not te required. 
The Associated Battery Co., Ltd., of London, reply, 
“Yes, certainly, to both questions, and remark 
that English people are so conservative that it does 
not appear probable that any alteration will be made 
unless it is made compulsory.” The Wardle Engi- 
neering Co., Ltd., Manchester, tersely vote ‘‘ Yes, 
most emphatically!’’ Messrs. Duncan Stewart & 
Co., Ltd., Glasgow, who issue some of their cata- 
logues in Spanish and Dutch, agree with us that 
it would be of great assistance in conducting foreign 
business if the metric system was in general use in 
this country.” Messrs. Venner Time Switches, 
Ltd., London, write Emphatically, yes!“ Messrs. 
H. T. Boothroyd, Ltd., Bootle, would “ like to see 
the metric system universal,’’ but unless it were 
universal they could not see their way to adopt it. 
The British Mica Co., Ltd., London, say, ‘‘ Most 
emphatically,” and add that ‘‘ foreigners are not 
likely to understand our ridiculous antediluvian 
tables.“ The British Thomson-Houston Co., Ltd., 
Rugby, answer Yes, because they are scientifically 


correct, though the changes would be difficult and 


expensive to put into effect.“ Messrs. Connolly 
Bros., Ltd., Manchester, say: ‘‘ From a practical 
personal experience obtained in England, on the 
Continent, and in the United States, we are of 
opinion that an immense saving in otherwise un- 
necessary calculations would be ensured. We know 
of no drawbacks in our business.“ This is particu- 
larly interesting, because a well-known firm of cable 
makers holds the opposite view, as will be seen later. 
The British Insulated & Helsby Cables, Ltd., point 
out that the question . ' 

is largely one of individual opinion, and the subject has 
not been discussed nor: any pronouncement made as to the 
views of the company as such. We think, however, that we 
can safely say that from the engineering point of view the 


adoption of metric weights and measures would be of great 
advantage to all concerned. 


Messrs. Ferranti, Ltd., Hollinwood, say: “ We 
consider that the matter is one of great importance, 


and should be pushed with all the power at your 


command.”’ 
field, say: 

We think the general adoption of a straight decimal system 
would save much time which could be more usefully em- 
ployed than in learning our conglomeration of largely un- 
related weights and measures, would reduce errors (more 
time-saving), and induce a better general sense of proportion, 
with an immense cumulative benefit that it is worth a lot 
of trouble to bring about. 


Messrs. D. H. Bonnella & Son, Ltd., make goods 
to special requirements, 7 


and consider that if there could be uniformity in the 
measurements used, it would be a considerable advantage, 
as some customers employ the ordinary system, some mm., 
and others decimals. We certainly think that your efforte in 
advocating the adoption of the metric system should receive 
the support of all manufacturers. 


Messrs. Etchells, Congdon & Muir, Ltd., Man- 
chester, write: 


We are in receipt of yours of the 15th inst. on the subject 
of decimal coinage and the metric system. We are entirely 
in accord with the movement to promote the above, not only 
for the Continent, but for home use also. 

There are, however, some difficulties in an undertaking like 
ours, in which our trade has been in the past entirely in the 
home market. The large number of specialities which we 
make being planned on the British system, you can appre- 
ne the difficulty of converting their dimensions to metric 
at once. 


In view of the importance of the matter indicated by your 
letter, we are preparing to adopt decimal coinage and the 
metric system when dealing with foreign countries, and we 
may say that we are now opening out in this direction with 
a fair amount of success. 

We are much poligen for your bringing this matter.to our 
notice, and we think that under your able guidance some- 
thing may be done with what is, apparently, a somewhat 


difficult matter. 
(To be continued.) 


Messrs. W. E. Burnand & Co., Shef- 
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THE RESEARCH LABORATORY 
OF THE GENERAL ELECTRIC co., OF 
NEW YORE. 


A recent issue of the General Electric Review contains an 
interesting description, by Mr. L. A. Hawkins, of the research 
laboratory of the General Electric Co., of New York, of which 
the following is an abstract. 

This laboratory, started on a small scale 14 years ago, has 
grown to be one of the largest of its kind, and its work has 
given it a wide reputation. 

Its present staff of 150 employés is now located in a modern 
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Fia. 1.— RESEARCH LABORATORY BUILDING, GENERAL 
ELECTRIC Co., OF NEW YORK. 


seven-story building shown in fig. 1, and occupies the greater 
part of four floors and the basement, a floor space of 66,600 


sq. ft. 
In the basement are the laboratory power plant and 
chemical store-room: Power is supplied from outside at 250 


currents as high as 12,000 amperes, and voltages up to 200,000 
may be obtained. A switchboard comprising 28 transfer sec 
tions makes it possible to connect any machine to any one 
of the 118 delivery panels distributed through the laboratory. 


-> 


5 
* 


r 


FIG. 2.— EXHAUST OVENS FOR COOLIDGE X-Ray TUBES. 


In the power plant there are also a liquid air machine, an 
air compressor, an 


12 in. by 12 in., and the other, three-cylinder, 8 in. by 10 in. 


two vacuum pumps, one two-cylinder, 


Fias. 3 AND 4.—VIEWS IN FURNACE Room. 


rc 


Fias. 5 AND 6,—Rooms FOR INSULATION WORK. 


volts, D.c., three-wire system, and at 40 cycles, 3-phase, 120 
volts. In the laboratory power plant are 16 machines 
which deliver power at different voltages, and at frequencies 
ranging from 25 up to 2.000 cycles. Through transformers, 


All wiring and piping are carried in horizontal ducts 8 ft. 
by 5 ft. running above the corridors through the laboratory. 
There are 35 miles of wire, ranging in size from No. 6 up 
to 2,000 c.m. The building is piped throughout with city 
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water, river water, illuminating gas, compressed air, vacuum, 
high-pressure hydrogen, low-pressure hydrogen, oxygen, high- 
pressure steam, and for vacuum cleaning; distilled water may 
be delivered by gravity to any room, and 250 motors, 80 


transformers, and 60 vacuum pumps are distributed through 


the building. 

In a one-story addition, shown in figs. 3 and 4, are located 
a number of furnaces, including a porcelain kiln, a frit fur- 
nace, two pot furnaces, three calorising furnaces, two brush 


e. Rev 


smaller engine lathes, four bench lathes, a shaper, a radial 
drill, two Arill presses, a sensitive drill, a forge, and band 
saw and sharpener, and 100 linear ft. of bench space- 

The second floor is occupied by research work on insulation, 
by production work on the Coolidge X-ray tube, and by the 
carpenter shop. The equipment for the insulation work 
includes a paint grinder, barre] mixers, compound mixers, 
electric drying ovens, a vacuum impregnating machine, a 


Fia, 7.— ROOM FOR LAMP EXPERIMENTS 


firing furnaces, all gas heated, and two large vacuum fur- 
naces, electrically heated. There is also a furnace for argon 
purification. Disk grinders, crushers, a pulveriser, two large 
sets of rolls, 5 in. by 8 in., and four smaller Sets, eight swag- 
ing machines, 10 punches, and a 60-ton hydraulic press are 
installed. The larger electric furnaces of the laboratory, 
including a two-ton are furnace, are in a separate building. 


Hergen 


Fic, 8.—TVUNdSTEN REDUCTION FURNACES, 


The calorising furnaces, just mentioned, are used for giving 
to metal parts heat-proofing treatment. The argon furnace 
purifies argon gas for use in experimental incandescent lamps: 

On the first floor of the laboratory are offices, the library of 
1,400 volumes, three experimental rooms used for X-ray 
investigation, and the machine wer The equipment of this 
shop includes a milling machine, a lathe, 20 in. by 16 in., two 


hydraulic press with steam attachment, a 60,000-volt set for 
testing dielectric strength, and apparatus for measuring insula- 
tion resistance hot and cold. 

Views of two of the rooms devoted to insulation work are 
shown in figs. 5 and 6. 

Because of the importance of insulation in electrical appa- 
ratus, the laboratory continuously devotes much time to it. 
Many new moulded compounds have 
been produced, improving and reducing 
the cost of countless devices. Improve- 
ments have been made in varnished 
cloth, enamels, and other standard in- 
sulations, and new types of insulation 
have been developed, such as the mineral] 
insulation used in the sheath wire now 
in production for heating devices. 

So much has been published lately on 
the Coolidge X-ray tube that it. needs no 
description here. It is manufactured 


entirely in the laboratory. The equip- 
ment for production and experimental 
work comprises a Waite and Bartlett 


machine, a Snook-Röntgen machine, a 
Scheidel-Western machine, a large static 
machine, a Waite and Bartlett table for 
fluoroscopic work, a stereoscopic display 
frame, a Schiedel X-ray coil, a Kelley- 
Koett tube stand, two Kny-Scheerer 
interrupters, six exhaust ovens, three of 
which are shown in fig. 2 equipped with 
Gaede molecular pumps, two Arsem 
vacuum furnaces, and a tungsten tube 
furnace. l 
In addition to the Coolidge tubes, the 
laboratory manufactures targets for the 
standard type of tube, comprising a tung- 
sten disk embedded in a copper block. ' 
The analytical laboratory is on „the . 
third floor. The work tables are covered 
with glazed roofing tile. There are two 
double hoods, a work table equipped for 
eleetrolytic work, and a draft-proof bal- 
ance room. . 
$ On this same floor is the work on 
transformer steel and other alloys, with 
an equipment comprising a set of smal 
electric furnaces for making alloys, eight small electric 
annealing furnaces, two vacuum furnaces, three melting fur- 
naces, a set of rolls, a potentiometer and Wheatstone bridge, 
a Burrows permeability apparatus, storage batteries, a phato- 
micrography outfit, and chemical balances. Even a slight - 
decrease in transformer core loss is of great importance because 
of the enormous aggregate of transformers in use, most of 
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which have their supply voltage on them 24 hours a day, so 
that their core loss is a continuous waste. For this reason 
continuous research on transformer steel seems justified, even 
though the results seem small. As for the other work on 
alloys, there are always demands for new characteristics, 
mechanical, electrical, or chemical, eo that hundreds of 
special alloys have been made and tested in the laboratory. 
8 metals have been developed, such as Binel 
metal, t is, steel coated with a thin layer of Monel, the 
natural co -nickel alloy which stands high temperatures 
with very little oxidation, and composite wire for special pur- 
poses, such as gold-coated tungsten and molybdenum as a 
substitute for platinum in dental work. 


On the same floor are diamond drilling and jewel polishing ` 


machines, and apparatus for testing motor and generator 
brushes. The quality of the brush has so t an effect on 
the operation of direct current motors and generators that 
the laboratory has given much time to developing new grades 
of brushes better suited to the various machines than any 
graos formerly on the market. In this way they have made 
it possible to clean up a number of complaints on motor 
operation, and in other cases to improve the operation or to 
lower maintenance costs. 

The lamp work is located on the fourth floor. From its 
beginning, the laboratory has devoted a large part of its 
efforts to the improvement of incandescent lamps, and has 
originated the metallised carbon filament lamp, the drawn- 
wire tungsten lamp, and the gas-filled lamp, thereby gradually 
sextupling incandescent lamp efficiency. If one stops to 
compare the status of incandescent lighting fifteen years ago 
with what it is to-day, and considers how much of the 

nomenal advance has been due to those three develop- 
ments, he will need no argument to convince him that the 


ratus for studying residual gases in vacuum lamps, and appa; 
ratus for photographing filaments while burning, are incl 


in the equi ment. ; i 
one o experimental rooms for lamp work is shown in 


g. 7. 

There is a photographic dark room on this floer. , 

Part of this floor is devoted to production work, including 
a room for chemical purification of tungsten oxide, a. battery 
of electrically heated hydrogen furnaces, shown in fig. 8, for 
oxide reduction, with a capacity of 50 lb. of metal a day, and 
a room for the assembly and grinding of tungsten contacts 
for use in spark coils, magnetós, relays, etc. One large 
room, of which a view is shown in fig. 9, is devoted 
to the study of phenomena in very high vacuum. This work 
has thrown much light on the characteristics of the electron 
emission from hot filaments under various conditions, and the 
results have been published in recent papers by Dr. Langmuir. 

e poenom na of pure electron emission, resulting from 
operating a hot tungsten filament in a vacuum so high that 
there is not sufficient residual gas to produce ionisation, have 
been utilised in the Coolidge X-ray tube and in the high 
voltage rectifier known as the kenotron. A number of im- 
provements in wireless transmission also have been made pos- 
sible by this investigation. For this wireless work a smaller 
room has been fitted up as a sending and receiving station, 
and an antenna, over 800 ft. long, composed of two wires 
spaced 16 ft. apart, has been strung between steel towers on 
the roofs of the laboratory and another building. Before this 
large antenna had n erected, wireless telephonic communi- 
cation between the Schenectady and Pittsfield plants had been 
successfully obtained, and wireless messages received from 
Berlin, San Francisco, and Honolulu. 

The laboratory is continually conducting researches ^f a 


FId. 9.—Room For Vacuum TOBE EXPERIMENTS, 


research laboratory in the electrical industry has justified its 
existence. 
The laboratory equipment for lamp work comprises a small 
but complete factory for lamp manufacture with a maximum 
capacity of about 100 lamps per day. There are four large and 
four smaller exhaust ovens of standard type, three special 
ovens for special exhaust, a Thomson welding machine, three 
sete of apparatus for making arced joints, one for pinched 
Joints, two filament winding machines, two different types of 
ap tus for making pure nitrogen, from air and hydrogen, 
and from tank nitrogen and ammonium carbonate, respec- 
tively, apparatus for purifying argon, and a gas density bal- 
ance. For testing lamps there are three Lummer-Brodhun 
prism photometers, two portable photometers, one flicker photo- 
meter, one Lummer-Brodhun precision photometer, and an 
tical pyrometer for filament por pg a calibrated up to 
the melting point of tungsten, 3,450 deg. K. A storage battery, 
30 amperes, 170 volte, is for the photometric work. The 
life test has a capacity of 60 xw. and facilities are provided 
for obtaining voltages from 0 to 250 in one-quarter-volt steps. 
A Tirrell regulator maintains constant voltage on the bus-bars. 
Additional circuits are provided for shop tests of 120 volts 
A.C., and 125 and 250 volte D.C., and also an outdoor series 
circuit of 6.6 amperes equipped with compensators for the 
aigacuirent series lamps. 
colour booth for studying colour values of glasses, appa- 


purely scientific nature and publishing the results, in an 


endeavour to contribute its share to the progress of scientific 
thought, which is rapidly enlarging, modifying, and clarifyi 
our conceptions of the fundamental things underlyi ‘al 
physical sciences. These investigations may be initiated be- 
cause of their scientific interest, without any definite practical 
object in view, -but it has been already said that every marked 
advance in science has resu sooner or later, directly or 
indirectly, in important effects on industry, and these labora- 
tory investigations have certainly nearly always had these 
practical results. The study of electron emission, and the 
various practical utilisations of the principles discovered, is 
a case in point. The gas-filled lamp, now known as the Mazda 
O, had its origin in the results of an academic study of the 
laws governing the loss of heat in small wires, soipled with 
the results of an . of the evaporation of tungsten. 
The metallised filament lamp resulted from experiments with 
a high-temperature vacuum furnace. In none of these cases 
was the practical result foreseen when the research that made 
it possible was started. 

It should not be supposed, however, that all the important 
achievements of the laboratory have been thus brought about. 
Many of them, of which drawn tungsten wire is a notable 
example, were the result of persistent and resourceful effort 
directed from the beginning toward a perfectly definite ; 
Other examples are the sheath wire, with mineral insulation, 
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now in production for heating devices, the magnetic electrode 
for luminous ares, and the commercial development of the 
mercury arc rectifier. , 

Of course, even in those cases where unforeseen practical 
results are made poserte by the new insight into fundamentals, 
gained from purely scientific research, they seldom first appear 
in fully developed form, like Athena sprung from the brain of 
Zeus, but much work, inventive and ex ntal, specifi- 
cally directed to the end in view, is usually necessary before 
that end is reached.. ; 

A third kind of work which constantly requires the atten- 
tion of the laboratory and occasionally demands the full 
application of its resources, is that which arises from the 
specitic problems of factory production, such as the improve- 
ment of processes, the location of hidden troubles, and the 
development of new or better materials. Much of the work 
on insulations and alloys falls within this class, together with 
countless special investigations, each of which may be the 
werk of a few hours or may extend over months or even 
years. . : 

The General Electric Co., of New York, maintains other 
laboratories than the one described. There are laboratories 
at the Lynn and Pittsfield plants, which specialise on the 
‘production problems of those works. There are ae develop- 
ment laboratories at Harrison and Cleveland which develop 
and standardise new processes, materials, and lamp designs, 
for the lamp factories. There is the Physical Laboratory at 
Cleveland, which conducts researches of a highly scientific 
order in the physical and physiological aspects of light and 
illumination. ere is the Illuminating Laboratory at Schenec- 
tady, devoted to illuminating engineering, the selection of the 
best lighting unit and the best method of utilising it for a 

iven lighting system. There is the Consulting Engineering 

epartment Laboratory devoted to general and special engi- 
neering problems and particularly to the investigation of high- 
tension phenomena. ere is the Testing Laboratory, investi- 
gating and testing the physical and chemical properties of 
materials. There is the Standardising Laboratory, in charge 
of the standardisation of all instruments, developing new 
instruments, like the oscillograph, and investigating and 
developing test methods. In addition to the activities of all 
these laboratories, the various engineering departments con- 
duct many special tests which they are specially equipped for 
handling and investigations which sometimes amount to re- 
search work of a higher order. Research in general, however. 
is delegated to the Research Laboratory, which was organised 
and equipped for that purpose. 

In conclusion, we are indebted both to the General Electric 
Co., of New York, and to its allied concern, the British 
Thomson-Houston Co., of Rugby, through whose courtesy we 
are enabled to illustrate this article. | 


NOTES FROM CANADA. 
FROM OUR SPECIAL CORRESPONDENT. } 


THE Quebec Streams Commission proposes to build a dam 
on the St. Francis River in order to increase the water-power 
storage and tide over low-water conditions, it is said that 
6,000 H.P. years will be added in this way. The estimated cost 
is £80,000, and the low-water level of Lake St. Francis will 
be raised some 27 ft. | l 

W d, a small town not far from Niagara Falls, Ontario, 
seems destined for greater things; two large companies, 
utilising electric power on a fairly big scale, commenced 
operations there not very long ago, and a third is now asking 
to be supplied with 4,000 H.. Being close to the source of 
power, electric energy is naturally sold at a low figure there. 
The company last referred to is probably the one recently 
formed to undertake the smelting of zinc. Large quantities 
of this metal are mined in this country, but no smelting has 
been done; for this all the metal was sent into the States. As 
an outcome of the demands of the war, however, it has been 
deemed advisable by the Shell Committee that smelting 
should be carried out in Canada, and several plants are being 
erected in various places for this purpose. Brass also is to 
be made in the Dominion; thus, Canada will soon be making 
every portion of the shells she is turning out, since the 
manufacture of the ingredients of high’ explosives was com- 
menced some time ago. 

The work of the Hydro-Electric Power Commission of 
Ontario goes on apace. Originally, some five or six years 
ago, a contract for 100,000 H.P. as a maximum was entered 
into with the Ontario Power Co. at Niagara Falls. At the 
time, the contract was laughed at by many wiseacres, who 
declared that it would take 15 or 20 years to reach such a 
demand for power. Sir Adam Beck, the chairman of the 

mmission, recently stated publicly that the average 
daily power consumption during the past six months was 
75,281 H.P., and the Commission is already making use of the 
entire 100,000 H. p. originally contracted for. The load has 
increased as follows since October, 1910 :— 


Up to December, 1912, over 38.000 E. p. 

Up to December, 1913, over 48,000 E. p. 
_ Up to December, 1914, over 70,000 R. p. 
Besides, the rate of increase shows no decline. 


Plans for Hydro Radials, as they are called, being elec- 
tric railways to link up practically all the more important 
sections of south-western Ontario, have already been pre- 
pared, 1 area nearly as jarge as England; and 
though it is unlikely that much will be done during the war, 
there is little doubt of this work going ahead rapidly when 
times become more normal. ath 

New towns and villages are being connected up to this 
immense system every month almost, and in the rural dis- 
tricts many farmers are taking power for doing nearly all 
te uea of the farm, greatly assısting both the farmer and. 

is wife. 

The Commission is supplying power to many municipalities 
for waterworks pumping, which can be done, in most cases, 
economically, especi A if there be a high-level reservoir or 
an elevated water tank enabling pumping to be done during 
off-peak hours. a 

here electric power is installed for pumping in this way, 
and is supplied only from one source, the fire underwriters 
insist that there shall be a stand-by plant. These stand-by 
plants are usually steam, 40 lb. or more pressure being kept 
up in the boilers all the year round. Keeping steam up in 
this way runs into a good deal of money per annum, so the 
Commission is now making a trial of the use of centrifugal 
pumps direct-coupled to high-speed gasoline engines, instead 
of steam plant, thus reducing stand-by charges almost to 
zero. For small towns, up to 15,000 or 20,000. inhabitants, 
there is every prospect that this arrangement will prove very 
satisfactory. Such gasoline-driven sets have other advantages 
over steam plant in that they take up very much less space 
and are cheaper in first cost. . 

Canada is known to have plenty of water power, but the 
following seems to show the fact up pretty clearly, especially 
as applied to the vicinity of Vancouver :—The City of Van- 
couver, wishing to own its own electricity supply, recently 
tried to get information regarding suitable sites. No less 
than seven proposals were made to the city offering water 
powers within 180 miles; the power available varied from 
3,000 H. P. to 100,000 H. P. 

It is not often that one hears of a Spanish company securing 
an order for engineering work in any British territory, but 
if is announced that the Niagara Spanish Aero Car Co., 
representing the Estudios y Obras de Ingenieria, of Bilbao, 
are building an aerial railway across the Niagara Whirlpool ; 
the span will be about 1,800 ft. The line will be erected for 
sight-seeing, and it will be operated by a 200-Hl. p. electric 
motor; about 30 people will be taken in the car at one 
journey. Anyone who has seen the whirlpool and its sur- 
roundings can imagine what it would feel like to be hanging 
over the top of it. 


CORRESPONDENCE. 
Letters received by us after 6 P.M. ON TUESDAY cannot appear until 
te following week, should forward their communi- 


cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The Edinburgh Extension. 


The appeal for more munitions, which you make on page 
482 of the current issue, is one which in the North, at any 


rate, is being made to everyone who can help at all; and yet, 


on turning to page 512, we find that Vickers—of all people— 
are allowed to undertake the manufacture of alternators for 
an ordinary municipal extension. Had the plant been for 
Sheffield or Barrow, one could better understand it; but 
Edinburgh; ye 

From various advertisements one gathers that all important 
armament firms are in urgent need of men for actual munition 
work, but by no stretch of imagination can one see that this 
plant could be brought under this heading. If additional 
machinery be wanted for the factory now being built, surely 
temporary plant of some kind could be laid down. 

One hears that the country is now being organised on 
efficient lines in order to win and end the war. Is this a 
sample of it? 

W. H. B. 


— — 


The A. E. G. Meeting. 


Seeing Union Jack's letter in this week's Review - re 
the superiority of British electrical machinery, I should esteem 
it a great pleasure if you could spare me a few lines. The 
writer has n ten years in a large mill in the North—five 
as shift engineer and five as electrician, doing the rewinds, 
repairs, etc., etc. Our firm has about 300 3 phase motors in 
use from 160 H. p. downwards; about one quarter are German 
(Union Co.) and three-quarters British. A few weeks ago 
the writer counted seven Unions in for rewind and one 
British, this allowing for the numbers in use, is 21: 1 against 
the German motor! | , 

In another case we had a 7}-Ħ.P. Bruce Peebles motor on a 
heavy gear drive for five years; taking it away for thorough 
overhaul, we installed in place of it a 93-H.p. Union motor; 
it. was literally all to pieces in three months! e ogh 
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We have had in use four generators of British make for 
from six to ten years; in no case have they needed electrical 
repairs, and the only mechanical repair was a small exciter 
shaft snapping at a flaw; these machines run night and day. 
Lately a foreign generator has been put into use; it burnt out 
on its trial run at one-third full load after running four to five 
hours. Another case: This week we removed a 15-H.P. E. OC. C. 
motor that has been driving a fan for eight years, night and 
day, for overhaul; the bushes did not need renewing. Most 
of our Union motors run their rotors on their stators in less 
than six months! 

When a report of a breakdown comes in our shop, the cry is 
Another Union motor, I suppose? We have no other 
make of German motor in use, so that the writer cannot say 
for other makes. These few facts can be vouched for by at 
least a dozen electrical men. 

British Electrician, 


In spite of the correspondence in your columns, the Electrical 
Co. are still busy striving to unload their wares upon an 
unwilling public. Only this morning we have received a 
trade price list from this firm. We sent it back to them with 
a covering letter, in which we stated that we had no intention 
of doing any business in future with German firms, and, more- 
over, we should refrain from trading with English firms who 
were supplymg their company with goods. We hope other 
electrical contractors will adopt a similar course. 


E. P. Allam & Co. 
London, W.C:, October 12th, 1915. 


NEW ELECTRICAL DEVICES, FITTINGS 


AND PLANT. 


Hoffmann Roller Bearings. 


We illustrate in fig. 2 the application of roller journal bearings 
and a ball thrust to the shaft of an electrical machine, by the 
leading British makers, the HOFFMANN MANUFACTURING Co., 
LTD., of Chelmsford, 

The superiority of the short roller over the ball bearing for 
carrying the journal load (exoept in the case of small motors) is 
now generally recognised, and such short roller bearings are shown 
in our illustration. The shaft is located by means of a double 
thrust bearing ; for normal conditions quite a small thrust bearing 
is sufficient, but where the thrust load from gearing has to be 
dealt with, the size must be increased acccordingly. The bearing 
parts are guaranteed by the makers to very fine limits, and with 
reasonable accuracy in the machining of the shafts and housings 
—euch accuracy as is possible in any well- 
equipped machine shop—success is assured. 

It is claimed that there will be no measur- 
able signs of wear in these bearings after 
years of running, provided they are kept clean. 
To ensure this the best practice is stated to 
be to keep the end covers of the pedestals 
where they approach the shaft as broad as 
possible. These covers should be bored not 
more than ‘004 in. larger than the shaft 
diameter (the absence of wear in the bearings 
makes this perfectly feasible) and a number 
of grooves or recesses—not a thread—turned 
inthem. If grease is forced into the housing 
until it exudes at these covers, it will help 
to keep the bearings free from foreign matter. 
Where the machines are to run in specially 
dusty positions, extra precautions may be 
taken. Particulars as to the proper allow- 
ance for the press fit of the inner race and 
the other parts are readily furnished by the 
Hoffmann Co. 

We understand that a number of well-known 
makers are now using the Hoffinann bearings 
on all their machines, and that practically 
all others are prepared to quote for machines 
so fitted, and show a tendency to use them 
more and more extensively every day. The 
advantages of reduction in friction, particu- 
larly in starting effort; grease lubrication 
instead of the old troubles from oil work- 
ing its way into the windings; perfect relia- 
bility and freedom from breakdown under 
continuous working conditions—an increasing 
number of motors are kept running prac- 
tically 21 hours a day under present con- 
ditions, is causing users to pay more attention 
than previously to the type of bearing fitted. The complete absence 
of wear permits of a smaller air-gap, and the roller bearing machine 
is also much neater in appearance and shorter. Manufacturers 
who are using the bearings as standard practice confirm that a 
roller-bearing machine can be produced more cheaply than one 


fitted with plain bearings; there is a considerable reduction in 

fitting and machining expenses. On a vertical machine the ball 

or roller bearing is almost essential from the point of view of the 

difficulty of retaining lubricant that is always a feature of plain 
8. 


Parsons Paraffin Lighting Set. 


Amongst the firms who have had many years experience on 
turning out an engine fit for continuous full power duty is the 
Parsons Motor Co., LTD., Town Quay Works, Southampton, so 
well known in connection with paraffin machinery for marine pro- 
pulsion. We illustrate a plant by this company, of 33-Kw. output; 
the engine is coupled to a Mather & Platt dynamo, and the normal 
speed is only 900 B. P. 1. The working parts of the engine are the 


Fig. 1.—3}-Kw. Parsons PETROL-ELECTRIC SET. 


same in size as the marine engines, which are built to pass the 
requirements of all authorities. 

This particular plant is one of three for country house lighting, 
but the company has built many very much larger planta, 
up to 90 H.P., for various military camps about the country, in 
some cases there being half-a-dozen large engines in one generating 
station. 

The engine is remarkably clean in running, and closely governed 
by means of the company’s enclosed high-speed governor, which 


Fic. 2.—HOFFMANN ROLLER JOURNAL AND BALL THRUST BEARINGS FOR . 
ELECTRICAL MACHINES, 


= 
is gear-driven as shown ; it is fitted with its own water circula 
pump, and is simple and flexible to handle. 

The coupling between the engine and dynamo is driven through. 
aia pie and collars, which allows the armature spindle to float 
endwise, 
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Advertising Window Signs, 

Fig. 3 shows a window sign designed and made by SIMPLEX 
CONDUITS, LTD., of Garrison Lane, Birmingham, for the new show- 
room of the Glasgow Corporation Electricity Department, which 
was opened last week. During the present trying times for shop- 
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FIG. 3.—SIMPLEX WINDOW SIGN. 


keepers, when the lighting restrictions in large towns are strictly 
enforced, it is useful to remember that windows lighted in this 


way are well illuminated without flooding the street with light or 


half blinding the observer. 


* WAR ITEMS. 


Contraband of War.— The London Gazette for October 15th 
contains a new Proclamation, revising the list of articles to be 
treated as contraband of war, In Schedule I are enumerated the 
articles that will be treated as absolute contraband,” and in 
Schedule II those to be treated as “conditional contraband.” They 
include the following :— 

Schedule I. 

Lathes and other machines, or machine tools capable of being 

employed in the manufacture of munitions of war. 


Emery, corundum, natural and artificial (alundum), and carbor- 
undum in all forms. 


Range-finders and their component parts; searchlights ‘and 


their component parte. 

Submarine sound-signalling apparatus. 

Motor vehicles of all kinds, and their component parts. 

The following metals :—Tungsten, molybdenum, vanadium, 
sodium, nickel, selenium, cobalt, hematite pig-iron, manganese, 
electrolytic iron, and steel containing tungsten or molybdenum. 

Asbestos. 

Aluminium, alumina, and salts of aluminium. 

Antimony, together with the sulphides and oxides of antimony. 

Copper, unwrought and part wrought ; copper wire ; alloys and 
compounds of copper. | 

Lead, pig, sheet or pipe. 

Tin, chloride of tin, and tin ore. 

Ferro alloys, including ferro-tungsten, ferro-molybdenum, ferro- 
manganese, ferro-vanadium, and ferro-chrome. 

The following ores :—Wolframite, scheelite, molybdenite, manga- 
nese ore, nickel ore, chrome ore, hematite iron ore, iron pyrites, 
copper pyrites and other copper ores, zinc ore, lead ore, arsenical 
ore, and bauxite. 

Schedule II. 


Fuel, other than mineral oile, 
Railway materials, both fixed and rolling stock, and materials 
for telegraphs, wireless telegraphs, and telephones, 


Russian Electrical Industry.—At a recent meeting of the 
Weak Current Section of the Central Military Industrial Com- 
mittee, the question of the requirements of the electro-technical 
industry in Russia was considered. The President stated that the 
weak current industry in Russia was satisfactorily established, as 
for many years past both telegraphic apparatus and signalling 
apparatus had been made in Russia, thanks to the Chief Department of 
Posts and Telegraphs and the Marine and Engineer's Departmente, 
which gave their orders exclusively to Russian factories. The 
Ministry of Ways of Communication, on the contrary, very fre- 
quently gave the orders to foreign houses for many items, It was 
explained that the development in the production of various appa- 
ratus was obstructed by the scarcity of raw materials and motors, 
Great need was experienced in respect to ebonite, iron and carbon, 
also silk for insulators, in the cable works. Considering the difi- 
culties in connection with the provision of labour, it was decided 
to agitate fora change in the law respecting the employment of 
female and minor labour. At the meeting at which the foregoing 
was stated, it was shown that, thanks to the changes in the tech- 
nical conditions demanded by the Departments, the productivity of 
the factories had grown by 50 per cent. A desire was expressed 
for the suppression of the fines introduced by the Departments for 
the unpunctual execution of orders, which, as a matter of fact, are 
altogether abortive, for the penalties are really paid by the Treasury 
itself; the manafacturers take good care to calculate a percentage 
in their prices to stand against such fines. A great hindrance to 
the development of the electro-technical industry consists in the 
requirements of the departments for apparatus to be made in types 
known only to certain firme. The section confirmed the suggestion 
which has been frequently raised regarding the necessity for a 
complete change in the qualifications for workmen and specialists 
in the electrical branches of the Army. It was shown that during 
the war a whole series of important productions that had not 
existed before the war had cropped up in Russia. Thus, for 


example, the firm of Siemens & Halske are now making Röntgen 
regenerator installations better in quality than those made abroad. 
The factory of Phedoratzky is making Röntgen tubes, zo. Besides 
this, two ‘dens have come into existence for the manufacture of 
measuring instruments which were not produced in Russia previous 
to the war. The question of the causes why the production of 
small motors of a quarter to half horse-power had not been solved in 
Russia before the war was explained by the absence of an effective 
Customs system in Russia, at all events in respect to these goods. 
The section declared itself in favour of establishing differential 
tariffs for the importation of engines and motors into the country. 

British Exports and the American Exchange.—The 
American Exchange rate difficulty was discussed at a recent meeting 
of the executive council of the Associated Chambers of Commerce 
of the United Kingdom, avd a resolution was passed in which the 
opinion was expressed that among the methods available for the. 
purpose of meeting the difficulty are :— 

(a) The reduction of the importation of articles of luxury by 
means of import duties, at least during the period of the war. | 
(5) The stimulation, on the part of the British Government, of 
the export of goods produced within British territory—such stimu- 

ation to take the form of assisting commercial effort, 

(o) Inasmuch as debts due to Great Britain in the form of 
American Railroad bonds have been purchased in this country for 
export and sale in America as a means of adjusting the trade 
balance against Great Britain, steps should be taken to supple- 
ment or substitute the export of capital in the form of securities 
by the export of merchandise. 

Tramway Supplies in War Time.—In the October number 
of the Tramways and Light Railways Association Journal it is 
stated that in view of the difficulty experienced by members in 
obtaining supplies of steel tires and other materials during war- 
time, the Council has appointed a Special Committee to deal with 
the matter. The Committee consists of Messrs. Harry England, 
Fred Bland, and J. B. Tippetts. Members of the Tramways and 
Light Railways Association are requested to communicate partiou- 
lars of any difficulties that they may be experiencing in the above 
connection to the Secretary of the Association. | 

Australian Metal Refining.—A Reuter dispatch from Mel- 
bourne states that as the result of conferences of the interested 
parties, Mr. Hughes announced last week that arrangements had 
been made whereby the whole copper output of the Commonwealth 
suitable for electrolytic treatment would be treated in Australia. 
He also announced that a British group had secured the Imperial 
Government's approval of their suggestion to distil in Great 
Britain the whole Australian output of zinc concentrates. | 

Prohibition of Steel Exports?—It was stated in Scottish iron 
and steel circles on October 18th that, so pressing is the Govern- 
ment demand for iron and steel, than an embargo is to be placed 
on exports of steel. This probability is being forced upon the 
Government, as deliveries are falling far behind in consequence . 
of all makers having a surfeit of orders. It is already assured | 
that the output for the current year will far eclipse anything in 
the history of British trade.— Financial Times. oer 

From the Front.—Another of our readers with the Bri 
Expeditionary Force in France writes under date October 11th :— 
“It is very refreshing to have your journal again, to read notes 
and news relating to the electrical world. I assure you that the 
weekly copies will be looked forward to here, and. will meet with 
a warm welcome.“ 


LEGAL. 


MEXICAN LIGHT AND POWER Co. | 
In the Chancery Division last week, on a motion on behalf of T. G. 
Scott, a receiver was appointed of any assets of the above company 
in this country. l 


DEALINGS IN MARCONI SHARES, 

In the Court of Appeal, on Friday, October 15th, before Lords 
Justices Swinfen Eady, Phillimore and Pickford, the hearing was 
commenced of the appeal by Mr. Samuel Segar, a shareholder in 
the English Marconi Co., in the action which he unsuccessfully 
brought against Mr. Godfrey Isaacs for alleged breach of an agree- 
ment to take over certain shares, or to pay the difference between 
their purchase price and sale price. 

Mr. Leslie Scott, K. C., Mr. Gordon Hewart, X. C., and Mr. 
Beazley appeared for the appellant, and Mr. Greer, K.C., Mr. 
Schwabe, K. O., and Mr. Arthur Sims for the respondent. 

MR. GORDON HEWART opened the appellant's case. The hearing 
was continued on October 19th and 20th, and it is expected to 
occupy some days further. 


- NEWHOURS AND OTHERS v. NORTHERN LIGHT, POWEB AND 


COAL Co., LTD. 


In the Chancery Division, Mr. Justice Younger heard this action, 
in which the plaintiffs, as holders of first mortgage bonds in the 
defendant company, sought to compel the company to call a 


meeting of bondholders with the object of removing the present 


trustees and appointing new ones, , 

The company, which was Canadian, had its offices, and held ita 
meetings, in London, and it was formed for the purpose of supply- 
ing light and power to Dawson City, with works and plant in the 
Yukon territory. In June of 1909 it issued first mortgage 5 per 
cent, debenture bonds to the amount of $2,500,000, and by a trust 
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deed these bonds were secured on all the property of the company. 
It was provided by the trust deed that the trustees might, at the 
request of the company, or if 75 per cent. of the bondholders 
stepped in to protect the property of the company, convene a 
meeting of bondholders. The plaintiffs claimed a declaration that 
under the provision the company should convene such a meeting, 
or, in the alternative, that the Court should grant an injunction 
restraining the calling of any other meeting to consider the matters 
referred to in the plaintiffs’ requisition. 

The defendants did not deny their refusal to call the meeting 
required by the plaintiffs, and persisted in their refusal to call such 
a meeting. Their case was that the plaintiffs’ requisition was not 
a proper one, and thet the meeting if called would be ineffective, 
as it would have no power to do the acta and things specified as 
the objects of the meeting. It was farther alleged that one of the 
plaintiffs had been notified of the company’s intention to call a 
meeting, and the meeting was in fact called by notice dated March 
17th. The main question was the inability of the meeting to 
carry out its proposed objects, and it was argued for the defence 
that the Court had no power to make a mandatory order on the 
company to call a meeting. 

On Wednesday his LorpsHIP delivered his reserved judgment. He 
held that the plaintiffs were substantially right and the defendants 
substantially wrong throughout the proceedings, and, although he 
did not think that any useful purpose would be served by ordering 
a meeting to be convened now, the plaintiffs were entitled to a 
declaration that the company were bound to convene a meeting of 
bondholders of the company in compliance with the plaintiffs’ 
requisition of June 2lat. The company must pay the costs of the 
action, whioh would include the costa of the preliminary motion 
that had been made. 


BEATTIE v. BABTON WRIGHT. 


BRTORR Mr. Justice Ridley and a special jury in the King's Bench 
Division on Tuesday and Wednesday, Mrs. Ellen Eliza Beattie, of 
181, Maida Vale, N.W., brought an action against Mr. E. Barton 
Wright, of Pembroke House, Oxford Street, W., claiming damages 
for personal injaries alleged to have been sustained while receiving 
electrical treatment for rheumatoid artbritis in the knee. 

Defendant denied that he was proprietor of this electrical 
system for treating disease, and said that any contract entered into 
was on behalf of the Radium Electro-Emanation Co., Ltd., of which 
he wan a salaried servant. He denied liability, and said that if 
Mrs, Beattie was injured the burn was caused solely by her 
negligence, in that she had been verbally warned before treatment 
of certain possible dangers. Mr. G. Thorn Drury, K. C., and Mr. 
R. P. Croom Johnson were counsel for the plaintiff, and Mr. David 
White appeared for the defendant. 

COUNSEL, in opening the case, explained that Mre. Beattie saw 
a circular of what was there called the Bartitsu Institute, con- 


taining a number of testimonials, and she was favourably impressed 


by what she read there. The circular indicated that the Institute 
Was a palatial affair, whose upkeep, Mr. Barton Wright stated, cost 
£7,000 a year. Plaintiff called about October 30th, 1914, and the 
defendant undertook to give her treatment, for six guineas, by 
three different methods—diathermy, by which a high electric 
current was passed through the affected joint; a light bath; and 
rotary massage. Mrs, Beattie was asked to bear as much heat as 
she could while the electric current was being applied; and the 
method was that moistened pads were placed on either side of the 
knee, and the current of electricity was delivered into these pads. 
Mrs. Beattie called out more than once during the operation. Mr. 
Barton Wright was described as a gentleman of magnetic per- 
sonality. Something must have interfered with his magnetism on 
this oocasion—for he was nagging at the nurse during the 
whole time the treatment was going on. At its conclusion 
Mrs. Beattie noticed that her knee was red and inflamed. 
She proceeded from the institute to the Florence Nightingale 
Home, where a daughter of hers was undergoing an operation, 
and there showed her knee to the nurses. They sympathised with 
her, and dressed it for her. Mrs, Beattie persisted in the treatment 
for several days, and felt some sort of temporary relief from it, as 
she was informed would be likely ; but a burn developed, and an 
electrical barn took a long time to heal. She was in bed five 
weeks as a result, and during that time had to be lifted in and out 
of bed. This was in consequence of what Mr. Barton Wright des- 
cribed as a “soothing and exhilarating treatment.” 

Giving evidence, the PLAINTIFF declared that during the treatment 
Mr. Barton Wright was in a partioularly bad temper, and the nurse, 
who applied the electricity, was extremely nervous in consequence, 
Bhe felt very sorry for her. 

Mas, BEATTIE, in oross-examination, admitted that ona previous 
occasion she had received electrical treatment under another 
eystem. when she suffered certain effects of burning. 

His LorpsHiP (to Mr. White): Do you put that forward as any 
reason why )ou should burn her again? : 

Mn. WHITE replied that he was seeking to show that Mrs. 
Beattie knew there was a possible risk of burning by electrical 
treatment, The defendant told her he could have put the matter 
right at once if she had gone to him instead of accepting treat- 
ment for the burn elsewhere.—The hearing was adjourned. 


OskamM Lamp Works, LTD., v. Pope's ELECTRIC LAMP Co., LTD. 


TEIS action was mentioned in the Court of Appeal to the Master 
ot the Rolls and Lord Justices Bankes and Warrington, when by 
arrangement between the parties, their Lordships directed that the 
hearing of the appeal from the recent decision of Mr. Justice J oyce 
should not comraence before November 8th. 


SUNDERLAND v. ECONOMISERS, LTD. 


Tris action was before Mr. Justice Ridley and a special jury in 
the King’s Bench Division, on Tuesday, October 19th. The case 
was the suit of Mr. Wallace Sunderland, of Horringham Terrace, 
Leeds, against Eoonomisers, Ltd., of Queen Victoria Street, London, 
claiming damages for alleged wrongful dismissal from his post: of 
sole selling agent for the company in the area of Yorkshire, 
Derbyshire, Nottingham and the City of Lincoln. Thedefence was 
that his dismissal, on April 4th, 1913, was in accordance with the 
terms of his agreement of April 18th, 1912, and in consequence of 
the fact that he was not carrying out his duties satisfactorily. 

MR. MOC ALL, K.C., for the plaintiff, read letters in which the 
chance of supplying economisers to various electricity works was 
discussed, including the electricity works at Halifax. One letter 
from the defendants to their agent, dated May 3rd, 1912, said :— 
Probably you have seen the advertisement in the ELECTRICAL 
REVIEW inviting tenders for a 360-tube fuel economiser for the 
county borough of Halifax tramways, Mr. W. M. Rogerson, 
M. I. E. E., borough electrical engineer.” These economisers, said 
Mr. McOall, consisted of an arrangement of tubes in series placed 
at the end of the boiler, which raised to a high temperature the 
water which was passed into the boiler, and used the waste 
gases from the furnace for heating the water so passed to the 
boiler. There were various economiserson the market, and they 
effected a great saving in fuel and provided an extremely profitable 
trade for established firms which dealt in them. They were in 
request in connection with electrical plant, and at other important 
works. The plaintiff had been with Messrs, Green & Co., manu- 
facturers, Wakefield. and Economieers, Ltd., were incorporated, 
about the time of Mr. Sunderland's appointment as agent, to get 
as much as they could of the trade in economisers 
which had gone to Messrs. Green and to other makers. 
One of their letters to the plaintiff said. We want to supply 
economisers in the West Riding to show Mesars. Green we can 
compete with them, so to speak, at their own back door.” Mr. 
Sunderland was appointed not at a salary, but for five years on a 
5 per cent. commission on the net cash received by the firm for 
the business he obtained, with a proviso that in respect of all 
economisers sold to boiler-makers and engineers the commission 
should be 24 per cent., and that no commission should be payable 
on orders received for economisers from boiler and steam-engine 
insurance companies in the area, unless the economisers were to 
be installed in the area: 

PLAINTIFF stated that he was handicapped in the beginning by 
the lack of printed matter, and the delay in producing an econo- 
miser which could be pointed to as a sample, and he did not get 
fairly to work until December. , 

In answer to Mr. Olavell Salter, K.C., in cross-examination, he 
admitted that defendants wrote complaining that they oould not get 
answers to their letters or detailed accounts of the firms on whom 
he called. He had promised, he explained, to report when there 
was anything to report. He received in February a letter informing 
him that other agents made weekly reports, and if the defendants 
could not get detailed statements from him, they must ask him to 
give up an agency which was both useless to himself and to them. 
In answer to that, on March 11th he sent a Telephone Directory 
for the West Riding, with the names of various firms marked in 
red ink on whom he had called. 

Mn. Jusrice RIDLEY : In plain English, what was the use of 
sending a book like that —Plaintiff, answering a further question 
by his Lordship, said he was also travelling in superheaters and 
trying to get orders for furnaces, but this business did not clash 
with his canvass for economisers. He made four or five hundred 
calls in the entire district. It took a year or two to build up a 
connection for a new article like this when the district was 
already well supplied with economiserr, and a 4200 economiser 
would last 20 years. 

The Jury stopped the hearing on the conclusion of the plaintiff's 
evidence, and said they were satisfied he had no case. His Lord- 
ship accordingly entered jadgment for the defendanta. 


BROOK v. BURNARD. 


Ar the Lambeth County Court, before Judge Parry, on Monday, 
Meears, E. Brook, Ltd., engineers, of Haddersfield, brought an action 
to recover £27 103. from Messrs. Burnard & Oo., Ltd., described as 
dairy engineers, of Lambeth, S. E., being the price of a 6-H. P. motor, 
with starter fitted with no-voltage release and pulley. Defendants 
did not appear, nor were they represented. Mr. Tetlow, solicitor 
for plaintiffs, said the motor was required for refrigerating pur- 
poses. The defendants had written a letter stating that the motor 
was not ordered by them, but they had not pat in an appearance. 
Edward Hopkinson Smith, on behalf of plaintiffs, formally gave 
evidence of the ordering by, and delivery to, the defendants of the 
motor. 

His HONOUR gave judgment for the plaintiffs for the full amount 
claimed, with costs. 


ADNIL ELEOTRIC Co., LTD. 


In the Companies’ Winding- up Court on Tuesday, the petition 
of the Acme Electrical Manufacturing Co. for a compulsory order 
to wind up the Adnil Electric Co., Ltd., came before Mr. Justice 
Astbury. Counsel stated that petitioners’ debt was £58. The 
respondent company was insolvent avd could not carry on business, 
All the officials were resident in Germany. A provisional liquidator 
had been appointed. 
His LORDSHIP made a compulsory order. 
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THE SALESMAN. 


By E. P. BENNETT. 


Te salesman may be considered the life-sap to any con- 
cern, a8 upon the results of his activities the success of all 
industries depend. The manufacturer can produce 
efficiently and in abundance, but if the manufacturer is not 
supported by the efforts of a carefully-trained salesman for 
the disposal of the materials produced, at profit-bearing 
prices, the manufacturer’s position is one of uncertain 
speculation. Advertising will do much to help, but the 
somewhat indefinable personal touch of the salesman is 
required to make for the certainty of a lasting success. 

How best can the salesman be trained for his particular 
duties? The methods adopted in the U.S.A. are very 
thorough and elaborate, and might appeal to many in this 
country who realise the successes obtained by tbat copntry 
generally in the commercial world. The American manu- 
facturers will probably select from the Universities the 
well-educated, whose appearance and bearing make them 
more than ordinarily attractive, and starting with a course 
in the factory, they will see that the future salesman is made 
fally acquainted with the methods of production, handling, 
packing and dispatch. In fact, the training means actually 
working for a definite period in each of the departments 
mentioned, and going from there to a course through the 
administrative offices, and on to a special preparatory school 
where set methods of approach, attack, and the displaying 
of samples, are learned. The student is finally made to go 
through the performance of obtaining an interview, and 
rehearsing the firm’s special mission to one of his own 
directors, with the intention of selling as to an actual 
client. The defined lines of approsch, the set formula, are 
recited, and arguments advanced, all upon the lines of the 
previous instruction right up to the good-day ” and exit. 
Until the salesman is considered efficient, the training is 
continued. This method must be of immense value, especi- 
ally so with works and office experience, but it can by no 
means ensure success of the learner’s ensuing efforts, 
as character and temperament finally play an important 


part. 

This is perhaps more marked when the markets to be 
opened lie in this country. Here the buying is more often 
done by the various heads of the firm or department, than 
by the specialised buyer, who, trained for his work, is not 
80 readily affected by the salesman’s personality and general 
bearing, as by his clear and concise methods of introducing 
and displaying his goods. 

A salesman in this country is too often selected for reasons 
quite apart from considerations of suitability for the posi- 
tion. When using the word “salesman,” it is intended to 
convey the meaning of travelling representative rather than 
the inside departmental man, for whose training it is 
necessary to proceed on quite different lines. 

The really successful salesman is born and not made. The 
first essential to success must be a real desire to cultivate 
the art—for an art it is—training, as in all art, being 
necessary to bring to perfection the latent capabilities, 
which, if they do exist, will quickly make their appearance, 
and, being noted, opportunities given to acquire the neces- 
sary knowledge to enable the individual to pass into his 
proper sphere. This knowledge could well be imparted on 
the lines adopted by the manufacturers in the States, but 
without the degree of rigidity which renders the future 
working mechanical, with the possibility of resulting in 
incessant repetition of the acquired formulas, regardless of 
the temperament, character, or station of the interviewed. 


The training would probably cover a period of three years, 


towards the end of which the learner should be given inter- 
views of minor importance, being brought into touch first 
with the clients visiting the works, from then to the smaller 
buyers in the locality, and, if possible, under the guidance 


of an experienced salesman, well up to the ways of the road, 


a knowledge of which can only be gained by experience. 
Prior to the commencement in earnest, the now trained 
salesman should be interviewed by his principal, and care- 
fully instructed in his new duties, the principal clearly 
indicating the limit of the salesman’s authority, the scope of 


his abilities, and, not least in importance, the many dangers 
that will be encountered by a young salesman now left to 
his own resources, away from the supervision of his former 
instructors. A word of warning from the principal at this 
important period will often prove the starting of a successful 
career, and is too often omitted by the directors of 
English companies, which is probably due to their reluct- 
ance to seemingly interfere in any way in the private affairs 
of their subordinates. It must be remembered that the 
“representative is the firm,” and as such their conduct 
should not, through ignorance, be allowed in any way to 
reflect to the discredit of the firm. 

A year's working would generally be sufficient to deter- 
mine whether the salesman is specially adapted for pioneer 
work or district travelling, and his subsequent daties will be 
shaped accordingly. The fature now rests with the man 
himself, who must cultivate adaptability, rapid perception 
of character, as in no two interviews will he encounter. the 
same temperaments. The buyers’ moods must be carefully 
noted and interest taken in his sports, or hobbies, and the 
best times to seek an interview recorded. The districts to 
be opened up should be carefully tabulated, and names and 
addresses of firms, departmental buyers, and times for 
interviews, recorded on a card-filing system, an outline of 
the results of each interview being entered on the cards. 
Readiness to impart usefal information regarding your own 
manufactures, and a good knowledge of your competitors’ 
materials and ruling market prices, are all valuable assets 
to good salesmanship, and tend to secure the goodwill of the 
buyer, and will, with polite perseverance, be sure to secure. 
accounts of value, and a repetition of orders. : 

Having procured a good connection the salesman should 
be carefully watched by means of the daily reports issued 
to the head office, and a weekly inspection of the card file, 
against the possibility of “ resting,” or the tendency of the 
salesman to become too set with one particular clique to the 
avoidance of the more difficult and less congenial interviews, 
remembering, while your good friends will look after your 
interests, you have to look after the interests of the others 
to maintain even a possible chance of “getting in” and 
securing orders. Should the tendency to rest become. 
marked, and a friendly warning from the directors go 
unheeded, a change of locality to be worked, or a short 
period put in at the factory or office, will often bring the 
salesman up to his original enthusiasm. When possible, an 
encouraging word from the directors should be given, as 
to-day the work of a salesman is especially hard, and the 
results of a week’s rebuffs are bound to reflect in the 
working of the man. This depression can often be cleared 
away by a few well-chosen words from the chief.” 

Where firms employ more than one salesman, opportuni- 
ties should be given for intercourse between them at least 
every quarter; the idea adopted by some firms of calling a 
meeting with the directors and departmental managers in 
attendance, is a good one. The ideas collected are useful, 
both for the salesmen and for those on the manufacturing 


side. 


Remuneration of the salesman is not being dealt with 
bere. It depends too much upon the class of ooncern to 
which the salesman is attached. The set salary and 
expenses plus a commission on the turnover above a certain 
figure, is probably the best of all arrangements, and 
calculated to meet the interests of both sides. f 

It will be found advisable in the early days of the salesman 
for the firm to name the hotels in the various localities 
visited, where the salesman is to make what is in effect 
the firm’s address during the visit to the town being 
worked. This is not a difficult matter, and is a point of 
probably more importance than some concerns seem to 
believe by their apparent lack of interest in the matter. 

If the salesman does not show up to advantage in the 
first year of his working, a different locality might with 
advantage be given to him. If in the new district no signs 
of success are indicated, it may be taken for granted. that 
the man’s proper vocation bas been missed, and dealt with 
accordingly. aye A a 

Unfortunately, some salesmen soon fall victims to the 
well-worn cry of Price.“ Where there is known to be 
good business obtainable, and provided the quality of the 
firm’s manufactures is right, and their service is good, this 
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cry should be promptly stopped. It does not want a sales- 
man to dispose of the cheapest materials. The price cry is 
really a disease of the salesman, and, like laziness, requires 
effectively dealing with. 

‘With the goods up to market standard, backed with 
prompt dispatch and efficiency in the counting house, with 
attention given to the requests in the daily reports, success 
then Jies with the salesman, who, working quietly and.con- 
scientiously, making the best use of his personality and 
persuasive powers, together with his knowledge acquired 
through his special training, will make for the success of 
his own career, and secure dividends for his firm. 

The influence of such a salesman will be felt years after 
the man has retired. The newcomer will get perhaps a little 
tired of the many kind inquiries after his predecessor, but 
how much these inquiries will reflect to the credit of the 
salesman, and their value and help in maintaining the com- 
pany’s turnover, only the firms who have been fortunate 
enongh to retain the services of such a salesman really know. 


r 


BUSINESS NOTES. 


Consular Notes.—CHINA.—Consul-General Sir E. H. 
Fraser, in his report on the trade of Shanghai for 1914, refers to 
the period as one of depression, showing a decrease of 5.000,000 
taels in imports and one of 30,000,000 taels in exports as compared 
with 1913. The initial causes of the reatriotion of trade were local 
and direct—a prolonged drought impeded transport on the inland 
waterways, the terrorising march of the brigand White Wolf, and 
the seige of Tsingtan and the military operations in Shangtung, 
which affected the railways and coasting lines from the North, for 
which Shanghai isa terminus. The indirect causes were even more 
important than those arising from the local unrest. The European 
war was the principal factor in disturbing the commercial life of 
the port. The Consul refers to the effect of war conditions in their 
bearing on these remote markets of China. 

The heavy fall in exports can be traced to the diffloulty of 
financing cargoes at the moment when the China staples were 
ready for shipment; the complete removal of German shipping 
from the China seas and the reduction of British tonnage—owing 
to the deflection of many vessels to the service of the State— 
resulted in an ultimate inorease of rates by 115 per cent. on seeds 
and 40 per cent. on general cargo as compared with the quota- 
tions in Febrnary, 1914. A drop in exchange followed as a 
natural sequence of war conditions, the rates for telegraphic 
transfer falling from 2s. 7d. per tael in May to 2s. IId. in 
November, thus handicapping the importer of foreign goods, 
whilst exporters were unable to take advantage of the situation 
owing to lack of tonnage and lack of demand. In view of the 
fact that the Shanghai market is so closely linked with the 
markets in Europe it is only surprising, when reviewing the trade 
of the year as a whole, that the situation was not more 
disastrous. One is forced once more to the conclusion that there 
is great resilience in the China market, and that it is able to 
weather heavy storms, 

The Shanghai merchants have encountered many adverse circum- 
stances during the past few years. The revolution of 1911-12, the 
collapse of the rubber boom, the failure of the native banks, the 
second revolution and considerable over-trading in 1913, have all 
tended to shake the stability of the market and, when news was 
received of the outbreak of war, the graveet apprehensions were 
felt as to the effect on the trade of the port. 

These apprehensions were to some extent justified. Merchants 
have suffered, and China has borne some share of the common war 
barden. At the same time the lull has proved beneficial in many 
ways; it has prevented the over-trading to which this market is 
somewhat prone; it has resulted in the melting down of con- 
siderable quantities of superfluous coins, and has thus improved the 
currency situation ; the business of the native banks has been con- 
ducted on sane and cautious lines; and the foreign banks have 
had ample funds at their disposal and have encouraged all legiti- 
mate business. The close of the year indeed showed a sounder 
tone in the market than has been experienced for several years and, 
if only Shanghai is willing to work slowly and steadily through 
the war period, there is every prospect of great commercial develop- 
ment in the near future. 

The conservative methods of British merchants have shown con- 
siderable modification in the last few years under pressure of severe 
oompetition from their commercial rivals, Closer co-operation, a 
fuller knowledge of conditions in the interior and a more thorough 
appreciation of the needs of the Chinese market are already pro- 
ducing good results, and the conditions of the trade conducted 
from this centre demonstrate that the British merchant is inclined 
to do better business when stimulated by the pressure of adveree 
circumstances. 

British firms in the United Kingdom, or in other parts of the 
British Empire, who are desiroua of obtaining information in regard 
to this market, or of finding openings here, are recommended to 
apply either to this Consulate-General direct or to the Director, 
Commercial Intelligence Brauch, Board of Trade, London. Ques- 


tions as to trade conditions and openings in speciflo lines should be 
clearly defined ; it is impossible to deal satisfactorily with requests 
for general information. 

Reference is made to the important part which is being played 
by local industries. During 1914 almost all the mills added con- 
siderably to their spindles, additions were made to existing plant 
and machinery, and new mille were erected. ‘There is no doubt 
that the Chinese are improving their methods of management, and 
the Japanese are taking a very active part in this industry in 
Shanghai.” 

Iron and steel bars, plates, angles, ko. In the early part of 
1914 very low quotations were being made for this class of 
material, mostly by Continental works, and large contracts were 
booked for shipment up to and inoluding January. 1915. Orders 
for Sbanghai storekeepers alone amount to, roughly, 5,000 tons, a 
quantity far in excess of normal demand. 

In referring to iron and steel, it is stated that the latter end of 
1914 found the market decidedly short of supplier, and Shangbai 
prices reached a very high point, bringing handsome profite to 
those who held stocks. New contracts made since August have 
mostly been for American material, the prices quoted by works in 
the United States being far below British quotations. This of 
course.is only natural in view of war oonditions in the United 
Kingdom, and there seeme no prospect of British works being able 
to compete until some time after hostilities are at an end. It 
would be an advantage if some British works would place stocks 
in the hands of reliable representatives—especially in the cane 
of mild steel bars for reinforced concrete work, for which there is 
a constant and growing demand, | 

„The importation of machinery and the installation of electric 
lighting apparatus in Ohina is worthy of the closest study by 
British firms who are interested in the machinery market. Chins 
shows a vigorous and increasing demand for electricity in all ite 
branches. The Shanghai Municipal Electricity Works supplied 
over 40,000,000 units during 1914, as compared with 21,000,000 
units in the previous year; 1,500 radiators have been installed in 
Chinese houses, and small motors are very popular. The installa- 
tion of plant in the interior requires special measures and cannot 
be attempted without efficient local representation. The business 
was largely in the hands of German firms, mainly because they 
were willing to undertake entire contracts and to finance them. 
British firms, however, have realised the possibilities of the market, 
and those who have been sufficiently enterprising to meet the 
local conditions are being amply repaid for their trouble, whilst 
their work has given the greatest possible satisfaction to the 
Chinese companies on whose behalf the contracts have been under- 
taken. British installations have recently been completed for the 
great cities of Soochow, Changchow and Yangchow in the pro- 
province of Kiangsu, and for Ningpo in the province of Chekiang, 
whilst a very large number of smaller plants and dynamos have 
been supplied for lighting small towns, missions and factories.” 

MADEIRA.—H.M. Consul (Captain James Boyle) in his report 
for 1914 says: — Importations direct from Germany were, of 
course, immediately suspended, but as Dutch steamers from 
Rotterdam have always called here regularly, it is likely that 
some German goods arrived by that route. The United States are 
very much alive to the opportunities now offered by the war for 
introducing their goods into Portugal and Madeira. Trade journals 
and catalogues are being freely sent to merchants and shopkeepers 
in Madeira, and are printed in!Portuguese, very well drawn op and 
profusely illustrated, and are certainly well fitted to tempt par- 
chasers to make a trial of American goods to replace those usually 
imported from Germany. The present high rate of exchange 
handicaps the importer considerably, whilst the factories in 
Portugal, started and built up under the protection of the very 
high Customs tariff, are able to produce and sell low class goods 
at a lower rate than it is possible to import them from abroad. 
British groceries and provisions will always be preferred here, 
despite the heavy duties on them.” 

Electric light fittings and appliances, which have been coming 
from Germany mostly for the last few years, would, if offered at 
low prices, command a ready sale. 

If British manufacturers would make a study of the conditions 
of the market a most profitable business would arise, and business 
between Madeira and the United Kingdom would increase 
considerably. 


Motor Lorry Accident.—On Wednesday last week a 
large motor lorry loaded with about four tons of copper met with 
an accident, mounting the pavement and completely i 
of the front of the premises of Messrs. E. P. ALLAM & Co., 107 and 
109, Gray's Inn Road, London, W. O. Besides breaking the plate 
glass, it broke the whole of the pavement lights and damaged the 
basement hoist, 


Dissolutions and Liquidations.—VENNER's ELEC- 
TRICAL COOKING AND HEATING APPLIANCES, LTD.—A meeting 
of creditors is called for Tuesday, October 26th, at 85, London 
Wall, London, E.C., to consider the queation of appointing a joint 
liquidator. 

JONES & HORSFIELD, boiler and pipe ooverers, &c., Broomstair 
Works, Denton.—Messre. E. Jones and D. Hague have dissolved 
partnership. Mr. Jones attends to debts and continues the businece 
under the same style. 


For Sale.—Messrs. JoHN Jackson & Co., of Glasgow, 
have for disposal eight generating sets and condensing plant 
ranging from 800 to 125-Kw., which can be seen in London. 
A number of steam and water valves are to be sold by the Borough 
Elestrical Engineer, Tunbridge Wells. Particulars are given in 
our advertisement pages to-day, 
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Catalogues and Lists.—Lamp makers have not been 
behindhand in assisting us all to shade our lamps in these days of 
lighting restrictions and air raids. The latest shade received is 
one which can sha de one side of the lamp only, and it allows the 
advice ‘Use Zz lamps to stand out neatly in letters of light, 
with a Union Jack and the words British made ina circle of 
light, below it. Copies can be obtained from the Z ELEOTRIO 
Lamp MANUFACTURING Co.. LTD. 

TRE Epison & Swan UNITED ELECTRIO Lieut Co., LTD, 
Ponders End.— Illustrated leafiat, No. L 3,117, giving a few par- 
ticulars and prices of Royal Ediswan radiator lamps; aleo an 
oo card with partioulara of house service and motor panel 

s. 

Messrs. HOLOPHANE, LTD.. 12, Carteret Street, 8.W.—“ Holo- 
phane Scientific Illumination is the title of a handbook recently 
issued by Messrs. Holophane, Ltd., containing a series of repro- 
ductions of vhotographs of actual lighting installations carried 
out on the Holophane system of illumination. A preface points 
out the supreme importance of the proper shading of light sources, 
and the necessity of using sotentifically-designed appliances for 
this purpose. The Holophane glassware, which is made in England, 
fulfils this requirement, and is backed up by the expert knowledge 
of the steff and abundant engineering data, which are at the 
disposal of their clients. The present handbook comes within the 
latter category ; it is divided into sections illustrating effectively 
various typical classes of interiors, such as churohes, municipal 
buildings, commercial offices, clubs, reataurants, libraries, railway 
stations, shope—a remarkable collection indeed, showing that the 
Holophane system of illumination is capable of being adapted to 
any olass of building or style of architecture. The book is one 
which electrical contractors and architects will find very useful for 
reference purposes, as well aa highly instructive. 


Inquiries from Lyons for British Accessories.— 
H. M. Consul at Lyons says that a local agent wishes to represent 
a British manufacturer of electrical apparatus. Als) that a dealer 
in electrical lighting accessories of all kinds, who cannot satisfy 
orders owing to shortage of local supplies, wishes to get into com- 
munication with British firms making such accessories. The 
names, &o., of the inquirers can be ascertained at the B. of T. 
Commercial Intelligence Branch in London. 


Trade Fair: Abandoned.—The Birmingham Trades 
Fair arranged for the spring of 1916 will not be held, the B. of T. 
being of opinion that the metal trade will be too busy with war 
orders for manufacturers to give it attention.— Times. 


Trade Announcements.—The business of Messrs. T. G. 
Poole & Co., of 16, John Dalton Street, Manchester, has been 
purchased as a going concern by MR. D. C. BATS, of 40, Brazennose 
Street, Manchester, and it will be continued as usual under the 
personal supervision of Mr. Poole, whose services have been 
retained. Mr. Bate’s original business in connection with the 
9 A of motors, starters, &c., will not be in any way interfered 


Messrs. FELD BROS. & CO., LTD.. announce that their head 
office and new works are now at 326, Goswell Road, London. E. C. 

From Monday next the offices of the WESTERN UNION TELE- 
G H Co. will be removed from 26, Old Broad Street and Broad 
Street House, E.C., to its new premises at Western Union House, 
22, Great Winchester Street, E.C. 


_ Bankruptcy Proceedings.—A. F. HAwpox, electrical 
engineer, Gosforth.— November 6th is the last dav for the receipt 
of proofs for dividend by the Trustee ; C. Woollett, Official Receiver, 
30, Mosley Street, Newoastle-on-Tyne. 


Book Notice.—‘ The Post Office Electrical Engineers’ 
Journal.” Vol. VIII. Part 3. Ootober, 1915. London: 
H. Alabaster, Gatehouse & Co. Price 18. net. 


Roller Bearings.— The Hyatt roller-bearing depart- 
ment of Messrs. BBOOM & WADE, LTD., has recently completed 
delivery to Messrs. Vickers, Ltd., for 500 3-in. diameter Hyatt 
roller-bearings for the line shafting in a new works which is 
entirely equipped with same. Other recent orders inolude some 50 
24-in. and 3-in. for Sir W. G. Armstrong, Whitworth & Co., of 
Elswick, 40 3-in. and 3}-in. for Messrs. Dunsmuir & Jackson, of 
pr and 75 33-in. for the North British Diesel Engine Works, 
o van. 


LIGHTING AND POWER NOTES. 


Aberystwyth.—STREET Licutinc.— The T. C. has 
accepted an offer from the Ohiswick Electricity Supply Corpora- 


tion, Ltd., to light one pilot lamp only on each post from 30 


minutes after sunset to 30 minutes before sunrise, at £2 58. per 
lamp per annum. 


Ayr. —AxxvAL Report.—Mr, Roland Marshall, the 


burgh electrical engineer, in bis report, states that in spite of a 


reduction of 21˙9 per cent. in the number of units sold for lighting 
purposes there was, during the past financial year, an increase of 
3°6 per cent. in the total number of units sold for all purposes, due 
principally to the large increase of 57 per cent, in the number of 
unite sold for power.. There waa a total reduction of 82,822 in the 
number of units sold for private and public lighting purposes, 
which was due to the restricted lighting. The revenue showed a 


decrease of £448 for the year. There was a net surplus for 
the year of 31.248, which had been placed to the oredit 
of the reserve fund, which now amounts to £5,851. The 
amount expended on coal showed a decrease of £518, a result due 
to the use of very low-grade fuel, made possible by new stoking 
apparatus installed last year. 


Barnsley.— Works Extensions.—The Electricity and 
Lighting Committee, with the consent of the Council, has 
appointed Messrs. Crawshaw & Wilkinson, the architects for the 
5 to the electricity works, at a oommission of 4 per 
oen 


Barnes.—COAL SUPPLY. —Tenders for a six months 
supply of coal having been received, the Lighting Committee con- 
sider that none of the prices quoted are sufficiently attractive to 
warrant its recommending the Council to enter into a contract. 
The engineer has been instructed to purchase supplies in the open 
market, to obtain a supply sufficient for four weeks for storage 
purposes. 


Barrow.—We understand from Mr. H. R. Burnett, 
chief electrical engineer, that our statement last week that his 
Electricity Committee was recommending an increase in the price 
of electricity, is incorrect. Mr. Burnett adds that this question is 
unlikely to be considered at Barrow, as owing to the abnormal 
increase in output the working costa, despite a large increase in tha 
price of coal and labour, have been largely reduced. He adds that 
during the quarter ended June 30th nearly 2,000,000 more unite 
were sold than during the corresponding period of last year, and 
it is probable that a similar, or greater, increase will be recorded 
during the remaining quarter of this financial year. 

YEAR’s WORKING.—The report of Mr. Burnett, the borough 
electrical engineer, on the last financial year’s working of the elec- 
tricity department, shows that, owing to the great demand of 
local industries, the output sold reached 3,597,410 units, as com- 
pared with 2,081,317 units in the previous year, the power units 
representing 56 per cent. of total as against 34 per cent. in 
1913-14. The maximum load reached 2,285 Kw., and the load 
factor remained nearly stationary at about 18 per cent. Owing 
to the favourable load conditions and despite increased charges, 
the works oosts fell from 98d. to ‘69d. per unit, aud the total cost 
from 132d. to 92d. per unit—a reduction of 80 per cent. - Briefly, 
the undertaking yielded a revenue increase from £20.149 in 1914 
to £26,585 in 1915 ; a gross profit increase from £8,689 to £12,717, 
aud a net profit increase from £513 to £3,163—the result being 
£2,650 in excess of the previous year's result, and a record. During 
the year a 2,000. K w. 3,000 B. P. M. B. T. H. turbine set, with switchgear 
by the same firm, was installed, also a 30, 000-Ib. Stirling boiler 
with underfeed stokers, and other work carried ont in connection 
with oooling towers, feed pumps, economisers, &. Mains and 
sub-station extensions have also been undertaken, including the 
installation of three 500-kw. rotary converters. A number of 
street arc lamps have been replaced by 500 and 300-watt half-watt 
lamps. At March last 345 motors of 2,412 H. . were connected to 
the supply, while the electric heating and cooking apparatus on 
hire totals 605, an increase of 193 apparatus in the year. The total 
inoludes 43 ovens and 321 electric irons, Mr. Burnett stated that a 
further phenomenally large increase in output during the current 
year is assured, and that owing to this and the modern plant in 
use, a further reduction in generating costs is anticipated. 


Bidford-on-Avon.—E.L. ScREME.—A parish meeting 
was held last week to consider an E. L. scheme for the parish, pro- 
posed by Mr. Best, of Bradford, under which it is intended to form 
a local company to carry out the project, and to supply current for 
lighting at 6d. per unit, and for cooking or power at 3d. A reso- 
lution was in favour of the scheme, and requesting the 
Aloester R. D.C. to give the promoters reasonable encouragement 
in their endeavours to carry thesame into effect. 


Bo’ness.—PLant ExTEnsion.—The T. C. has approved 
of the proposals of the National Electric Construotion Oo. to install 
temporarily two 100- Kw. Diesel oil engines. It is also proposed to 
make temporary extensions to the power house, and the cost is 
estimated at £7,000. The extensions are necessary by reason of a 
contract which has been entered into by the company with a new 
consumer. 


Bungay.—E.L. Scuxus.—Mr. C. H. Best, of Bradford, 
has approached the U.D.C. with reference to an E.L. echeme for 
the district, and is seeking the attitude of the Council towards the 
project. The Council has decided to obtain further information 
from Mr. Best. 


Chesterfield,—Loan Sancotion.—The T. C. has received 
sanction to a loan of £5,000 for additional plant at the electricity 
works. On account of reduced atreet lighting, the Electrica] Energy 
Committee has allowed a rebate of £150 per annum on the oost. 


Continental Notes.—Russ1a.—The Pereyaslavl T. C., 
in the Government of Poltava, is considering whether to construct ` 
an electrio lighting system, or to buy up the existing private one; - 
a Committee has been appointed to advise on the subject. 

The Smolensk T. C. has decided to buy up the local tramway and 
electrio systema, for which purpose 500,000 roubles have been 
allocated. | 

The Kieff Town Council has decided to give electricity free to 
hospitals and analogous institutions from the plant which it has 
just sequestrated. B | 

It is proposed to extend the electric station of Tiflis. The 
capacity of the present plant is 900 H.P. The recommendation is 
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to install two Diesel motors, each of 600 E. P., at a coat of 200, 000 


roubles. 

At Astrachan, in view of the impossibility of obtaining carbons 
for street lighting, it is proposed that the Town Committee shall 
adopt other lamps. 

Spain.—A feature of the electric power transmission line which 
is. at present being established between Penarroya and La Carolina, 
a distance of about 90 miles, in order to connect the power station 
of the Compania Mengemor with the works of the Sociedad Minera 
y Metalurgica de Penarroya, is that the masts carrying the line are 
being constructed of armoured cement. The masta, which range 
from 36 to 50 ft. in height, are being made in acoordanoe with the 
Aligerad system of the Compania Constructora de Postes de 
Cementos Armado, of Madrid. 


Dover.—Corrtace LIGHTING.—A report on the lighting 
of 12 cottages at the pier, presented to the Corporation Electricity 
Committee, shows that the receipts, after deducting the cost of 
lamps, was 4°66d. per unit, a better result than was anticipated. 
The engineer recommends the further development of the system. 


A request to reduoe the cost of current supplied to the Lord Warden 


Hotel bas been refused. 


Eston.— E. L. Petrrion.—The U. D.C. has received a 


petition from 162 ratepayers asking that steps be taken for pro- 
ouring a supply of electricity from local purveyors. The Council 
has informed the petitioners that it is powerless to deal with 
the matter, and intimated that those requiring electricity for 
lighting and heating should communicate directly with the firms 
supplying it in the district. 


Glasgow.—HosPITAL LiautTinc.—Some time ago the 
Health Committee accepted the offer of the Olyde Valley Electrical 
Power Oo. to supply electricity for the proposed hospital at 
Robroyston at the rate of 1}d. per unit, with a guaranteed annual 
bill of £150 for five years, on condition that the T.C. erected 
a smali transformer house and paid the cost, amounting to £750, of 
erecting the overhead wires. Subsequently the company offered 
in lieu to run an underground cable, subject to a guaranteed 
annual consumption equal to £300, with an adjustment depending 
on coal prices, and the latter offer was accepted. 


Gravesend.—Mains Extension.—The T. C. has de- 
cided to lay an additional cable to supply Messrs. Henley, who need 
practioally double their present amount of current. Messrs, 
Henley will bear the capital cost of the cable and maintain it, and 
the Council will allow an annual rebate of £80, the equivalent of 
the charge required to liquidate the capital outlay over the period 
of the life of the cable. 


Heywood.—BULX SuPPLT.— The T. C. has been in- 
formed that it was anticipated that the work in connection with 
the bulk supply of electricity would be completed in a fortnight's 
time. After then the Council would be in a position to receive the 
whole of ita supply from Bury. 


Holywell.—LAUxDRT L. G. B. bas 


PLANT. — The. 


informed the B. of G. that it cannot approve of the proposal to 


install electrio plant for the workhouse laundry, not being satisfied 
that the economy effected by the installation would cancel the 
cost within a reasonable period. The B. of G. has referred the 
matter back to the House Committee for further consideration, it 
being considered that by the installation, sufficient would be saved 
to cover the outlay in three years. 


Ilkley.— E. L. Loans.—Following a minute of the 
D.C. to the effect that it was in negotiation with the L.G.B. 
for sanction to a loan for extensions of cable services, the 
clerk to the Conncil has made a detailed statement on the financial 
position of the electricity scheme generally. The estimated cost of 
the undertaking, it is stated, was £18,000, and the L.G.B. had 
sanctioned the borrowing of thatsum. The actual payments to 
date amounted to about £14,000, but the engineer estimated that 
£20,500 was required to complete the scheme. This estimate could 
now be regarded as fairly definite, aa the scheme was nearing com- 
pletion. The new minute was to secure the raising of a loan for 
the extra £2,500; aud though the L.G.B. had intimated that 
loans could not be sanctioned, the Council is asking that it may be 
allowed to spend not more than this sum to complete the works, 
and that formal application for borrowing powers be deferred until 
the end of the war; the Board is also asked to favourably consider 
the matter then. The number of consumers is, so far, disappoint- 
ing, though twice the number promised to take a supply of 
electricity. It is calculated that the town must expect a loss of 
£2,000 on the undertaking next year, equivalent to an 8d. rate. 


Kilrea (Co. Derry).—At a meeting of the Derry 
County Council, a deputation of the people of Kilrea requested 
that the poles and electric wires used by Mr. W. B. Bolton in the 
electric lighting of the town be removed, and that permission be 
granted to Mr. Robert Peden to erect the necessary poles aud 
wires and plant for lighting the town. It was alleged that Mr. 
Bolton supplied the current only when he thought fit, and that a 
large number of the consumers had notified that they would not 


take any further supply from him, so unsatisfactory were the 


conditions. On behalf of Mr. Bolton it was stated that he had 
sunk what capital he had in the plant and fittings, which had 
cost him £600. The whole income was £102 per annum, and it 
Was insufficient, the townspeople not supporting him. The Council 
adjourned the matter pending a report by its surveyor. 


Leigh. —ELROrRICALL SHowroom.—The Chairman and 
deputy-chairman of the Electrical Committee hold the view. 
that for the present it is not desirable to open a showroom 
of electrical fittings, but at a meeting of the T. C. last week several 
members expressed disappointment that the matter had been 
shelved, and an amendment was carried that the matter should be 
referred back for further consideration. 


London.—BrRMonDsEY.—Regarding the recent alleged 
smoke nuisance at the generating station, the Electricity Committee 
explains that the work of substituting chain grate stokers for the 
three underfeed ‘stokers is, owing to war conditions, progressing 
very slowly, and that immediately the stokert are installed it will 
be able to reduce the smoke to a minimum. 


Manchester.—A letter of protest against the Barton 
power station scheme has been addressed to the L.G.B. by Mr. P. 
Percival, secretary of the Manchester Ratepayers’ Association, who 
states that, having secured extensive borrowing powers on the 
strength of helping in the production of munitions, the Electricity 
Committee is now letting it be known that it is not intended to 
provide more than an empty shell, instead of a large new station, 
during the oontinuanoe of the war. - og 


Newport (Mon.).— The L.G.B. has sanctioned the 
raising of £8,327 by the T.C. for a refuse destructor, The Com- 
mittee has deferred for the present the request of the Electric 
Vehicle Committee that the Council should contribute an annual 
subscription. The borough electrical engineer has reported that, 
owing to the shortage of staff in the distributing department, he 
proposed to transfer an engineer-in-charge from the works to that 
department, and to fill the vacancy thus created by the appointment 
of another assistant. 


Penang.—GroRGE Town ELECTRICITY DEPARTMENT. 
—The report of Mr. O. V. Thomas, the manager, on the 10th year 
of working (1914) of the municipal electrical undertaking, shows 
that 1,460,413 units were sold, as compared with 1.291,061 unite 
in the previous year. The revenue amounted to $281,595.5, an 
increase of about 9 per cent.; the gross profit was $154,804 (17 per 
cent, on average capital expenditure), and out of this, interest, 
sinking fund, depreciation, renewals and reserve contributions 
amounting to $96,912, or 10 per cent. on the capital, were. made. 
The generating station is now equipped with two Hornsby and 
four Baboock boilers, two 100-Kw. aud two 300-Kw. Allen- 
Westinghouse and two 500-Kw. Browett, Lindley-E.C.C. high-speed 
steam generating sets with ejector condensers, the cooling 
water being pumped from a settling pond supplied by gravity 
from a tidal river. One sub-station is equipped with a 
balancer-booster and Tudor battery, while the other contains 
a balancer set for the lighting circuits, and a motor-generator for 
supplying the tramways from the lighting bus-bars. The dis- 
tributing network is on the three-wire system, at 460 and 230 volta. 
At the end of the year 1,919 consumers were connected, with an 
aggregate demand of 68,467 30-watt lamps, including 1,676 fans. 
The total costs amounted to 8°68 cents per unit sold, and the works 
costs to 7°24 cents. On the mains 21 faults occurred, 15 in paper- 
insulated vulcanised-bitumen sheathed cables, two in rubber-insa- 
lated connections in pillars, and four in paper lead-sheathed cables 
—the latter being due to mechanical damage and subsidence. It is 
interesting to note that the department has felt the effects of the 
war in the matter of rising prices and difficulty in obtaining 
materials. 


Portstewart.—At the meeting of the Derry County 
Council, it was suggested that the petrol lamps at Portstewart 
Harbour shauld be replaced by electric lamps. The surveyor was 
directed to obtain an estimate of the cost. 


Sligo.—AsyLum LicutTinc.—Mr. A. Scott, architect, 
reporting to the District Asylum Committee on the lighting of the 
institution, stated that he had tried to get an electrical firm that 
would undertake the work, but had failed. Several members said 
the gas was unsatisfactory, and it was agreed that Mr. Scott 
should be asked to go further into the matter. 


South Africa.—The applications for subscription to the 
recent loan of 2 75, 000 for the Corporation Town Municipal 
electricity extensions amounted to £205,830. 


Stroud (Glos.).— E. L. SchEMHE. — The U.D.C. has 
approved of a plan of proposed works under the E. L. order, sub- 
mitted by Messrs. Edwards & Armstrong, Ltd., subject to terms 
submitted to the firm. 


Swindon.—OverHEaD LIXES.— The T. C. has applied 
to the B. of T. for consent to use overhead lines to the factory of 
Messrs. Gundry, Newcastle Street, for the transmission of current, 
at a pressure of 440 volte. 


West Bromwich.—The T.C., owing to the demand for 
current for power, has decided to discontinue connecting private 
houses for lighting purposes. The Electricity Committee has been 
authorised to negotiate and enter into a contract for the supply 
of power in bulk, and to put down the necessary converting 
plant. 


Worcester.—Price IN REASE.— In order to meet the 
increased cost of coal, the T.C. has decided to increase the price of 
current to private consumers for lighting, power and heat by 
10 per cent. 
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Windsor.—Srreet LIOHTING.— The T. C. has decided, 
in agreement with the Eleotrical Installation Oo., to zuspend the 
existing public lighting contract from September 17th last on the 
following oonditione:— That the oompany replaces existing 
high c. P. lamps by others of a new type, the aunual charge to be 
reduced from £434 to £314, aud the contract to rua for four 
years on the old oonditions when normal lighting conditions are 
resumed., 


TRAMWAY and RAILWAY NOTES. 


Blackpool, — Contract Tickers. — The Tramways 
Committee has decided to recommend that tramway passengers 
contract tickets be increased from £3 to £4 per annum. Aocord - 
ing to a report prepared by Mr. C. Furness, the tramway manager, 
the number of contracta issued has increased from 922 in 1911 to 
1.466 in 1915, and the revenue from this source from £2,516 in 
1911 to £4,146 in 1915. Twenty per cent. of the passengers were 
contract holders, aud their average fare worked out at a fraction 
above d., as against au average fare of 14d. received from each 
paying passenger. The average working expenses per passenger 
were slightly over id., and the coutract system meant a loss to the 
department of something like £2,000. Mr. Furness suggested sec- 
tional contract tickets at 24 per annum, and combined contract 
tickets covering all routes, at £6 perannum. The Tramways 
Committee considered that sectional contracts would be somewhat 
complicated, and decided to recommend that the whole system 
should be continued, the price of contracts, however, being raised 
from £8 to £4 per annum. If the T. C. approves, the higher charge 
will come into force on November Ist. 

From April lst to October 7th the tramway receipts were £1,040 
more than during the corresponding period of last year, and the 
decrease of £8,800 recorded at the end of July by comparison with 
the corresponding period of 1914 has, of course, been entirely 
wiped out. i 

Continental.—IraLy.—Messrs. Aroedi Grippa e Ca., 
engineers, of Milan, have submitted a scheme to the Italian Ministry 
of Public Works for the electrification of the secondary and 
complementary railways of Sicily. The scheme has been drafted 
by the Engineer Chauffourier. The network proposed to be eleo- 
trified comprises 11 secondary lines, with two branches. serving 
25 cities and towns; and 7 complementary lines, with two branches, 
serving 28 cities and towns. The estimated present coal con- 
sumption on this network is 70,000 tons, of a value of £140,000, on 
which a saving of £40,000 would be effected were this network 
electrically worked. Owing to the extent of the network, the 
scheme advocates the adoption of single-phase working at 11,000 
volts. The distribution is to be made from a transformer and con- 
version station at Nicosta, which will be supplied from the central 
station of the Società Elettrica della Sicilia Orientale. This supply 
will be distributed at 50,000 volts to 14 sub-stations, where it is to 
be stepped down to 11,000 volts. The distribution network will 
he supported on iron standards. The modest working margin 

(£21,000) which the financial side of this large scheme shows 
hardly justifies its realisation, says L Electrotecnica. 


Dewsbury.—TRamway ACcIDENT.—A runaway tram- 
car practically demolished a boot shop and a considerable portion 
of the Scarborough Hotel, in the Market Place, last week. 
Through some cause unknown, control was lost of an Earlsheaton 
car coming into the Market Place down the Wakefield Road, which 
at that place is very steep. On previous occasions when cars have 
overrun the points, they have always been brought to a standstill 
on the setts. On this occasion the car ran down the hillat a great 
speed, crossed the setts and crashed into the building. The shop 
under the hotel was ruined, the wall collapsing and the car being 
embedded to a depth of 2 or 3 ft. The upper part of the building 
collapsed later in the day. Seven persons were injured, but, for- 
tunately, all are reported to be making satisfactory progress 
towards recovery. The lady conductor was injured in jumping off 
the runaway car. ° 


L. & S. W. Electrification.—It is announced that the 
first electric section of the South-Western Railway, between 
Waterloo, Putney, and Wimbledon will be opened for service on 
Monday next. A 20-minutes’ service will be given, the journey 
occupying 24 minutes, as compared with 30 minutes required by 
the steam trains. * 


Leeds. — FEMALE LABOURBR.— The Tramways Committee 
has given authority to the general manager (Mr. J. B. Hamilton) 
to arrange for the employment of women as tramcar conductors. 
The step has been rendered necessary by the increasing shortage of 
male labour and a resultant cartailment of services. Where pos- 
sible, preference will still be given to men who are ineligible for 
military service. The women will be paid 5d. per hour, the same 
amount as is paid to the men on this work, and their week is 

to be one of 60 hours, making their wage 27s. 6d. There 
have been several hundred applications for the work. It is 
expected, also, that women will be employed as car cleaners. 


London. — FEMALE Conpucrors.—The Metropolitan 
Police authorities have now announced their willingness to issue 
licences to suitable women to act as conductors of omnibuses and 
tramway cars, thus enabling the London tramways to fall into 


line with the large provincia! undertakings. 


Manchester.—Hatr-YeaRLy Report.—The working 
of the Corporation tramways undertaking up to September 30th 
resulted in a total revenue of 8480.692, compared with £467,681 
and £470,754 for the corresponding periods of 1914 and 1913 
respectively, The working expenses were £278,106, compared 
with £295,448 and £287,449 in 1914 and 1913 respectively. To 
the working expenses for the half-year, however, there had to be 
added £45,522, in respect of war service allowances to men and 
dependents of men serving at the Front, and, in addition, there 
was £78,585 for interest, sinking fund, &., bringing the total 
expenditure to £402 213, compared with £372.351 and £358,778 
for the same periods of 1914 and 1913, The surplus was £78,479, 
as against £95,330 in September, 1914, and £111,976 in September, 
1913. The number of car-miles run was 9,485,921, compared with 
9,972,567 and 9,769,574 in the corresponding periods of 1914 and 
1918, but the revenue per car-mile was 12°023d , compared with 
11°0764. in 1914. The general revenue was 12˙224d., as against 
11 252d. a year ago, and the expenses per car-mile were 7°073d., as 
against 7 109d. in the ovrresponding period of last year. It was 
stated at the meeting that of £23,500 raised for relief funds on 
the tramway systems of the country, Manchester had contributed 
314.000. \ 


Penang.—Grorczk Town Tramways. — During the 
ninth year of operation, the municipal tramways carried some 
5,600,000 passengers, as against the 4,900,000 in the previous year ; 
504,000 car-miles were run on the system which covers 114 single 
track miles. The total revenue amounted to $153,014 and the 
operating costs to $92 616 or 18 38 cents per car-mile. 


Perth.—Mr. W. G. Snell, Corporation Tramways 
manager, reports that for the past four weeks 162,918 passengers 
were carried on the cars, giving receipts amounting to £799, a 
increase over the same period last year of over £100. pi 


Rochdale.—War Waces.—Following the second refusal 
of the Tramways Committee to make a permanent advance of 
wages to tramway men in lien of a bonus, the workmen's Trade 
Union has asked that the matter should be referred to the B. of T. 
for arbitration. The Tramways Committee has asked repre- 
sentatives of the Union to meet it this week on the matter. 


South Lancs.—CoLLISION.— Two cars on the South 
Lancashire Co.'s tramway system, between Walkden and 
Little Hulton came into collision on Monday morning. The cars 
were travelling on a single line and a dense fog prevailed. Both 
drivers escaped injury, as did also the few passengers who were on 
the oars at the time. 


TELEGRAPH and TELEPHONE NOTES. 


Revision of Tariffs.—In the House of Commons last 
week, the Postmaster-General stated that the inorease in the 
charge for ordinary 12-word telegrams from 6d. to 9d. had been 
accepted by tha country without protest. Short-distance telegrams, 
which were remunerative, bad been largely replaced by telephone 
messages, whilst long-distance telegrams, which did not pay, had 
increased in number. Nevertheless, the cost of telegrams on the 
average was slightly under 8d. each, compared with 8d. in 1886. 
The total loss on the telegraph service was £1,200,000 a year. The 
Press had objected to the proposed increases in the rate for. Press 
telegrams, and these had been revised, and would not come into 
force until the end of next year. The present cost of Press tele- 
grams by day was Is. per 75 words for the first copy and 2d. for 
each additional copy, and as nine-tenths of the telegrams were 
sent at the copy rate, the average receipts for Press telegrams were 
only 3d. per 100 words by day and 4d. by night. Sixty per cent. 
of the Preas telegrams were rent at the day rate, and only 64 per 
cent. of them were published. The additional revenue expected 
from ordinary telegrams was £410,000, and from Press telegrams 
£60,000. The Post Office expected also to effect a saving of 
£70,000 a year owing to the reduoed traffic, and hoped to increase 
the saving to £200000. Eventually, the improvement in revenue 
and reduced expenditure should amount to about £740,000. In 
future the Press rate will be 1s. per 60 words by day and 80 words 
by night, and 3d. per additional copy. 


Cable Repair.—The submarine cable which connects 
Mall, Coll, and Tiree with the mainland, and which was inter- 
rupted on August 23rd, has been repaired, and communication now 
goes on by the usual channels. During the six weeks of inter- 
ruption the wireless stations on the West Coast maintained com- 
munication. 


Australia.—It has been decided by the Federal Govern- 
ment to transfer the wireless branch of the Postmaster -General's 
Department to the control of the Minister of the Navy. 


Wireless Telephony.— We understand that the suc- 
cessful experiments which resulted in telephonic communication 
without wires between Arlington and San Francisco were carried 
out jointly by the American Telephone and Telegraph Co. and the 
Western Electric Co., in co-operation with radio stations under the 

urisdiction of the U. S.A. Navy Department. 5 : 
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“ CONTRACTS OPEN and CLOSED. 


ee ee OPEN. 


Australia. — December 7th. P. M. G. 's Department 
(various States). Non-encrusting zincs, carbon and manganese 
powder, manganese chleride, chloride of ammonia, porous pots 
Ain.) outer j jars for cells, carbon blocks, resistance boxes of 5,000 
ohms, &6. See “ Official Notices" October 15th. 

 BYDNBY.—Deoember 6th. Manicipal Council. 33,000-volt out- 
door transformers and switchgear. Specifications (10s. 6d.) from 
Electric Light Department, Town Hall. 

` December 20th. Metropolitan Board of Water Sopply and 
Sewerage. Oentrifugal pumps and electric motors at the Marrick- 
ville low-level pumping station. 

November 4th.—P. M. G. 4&8 miles lead-covered cable (11 iteme). 

January 12th, 1916. N.S.W. Railway and ‘Tramway Department. 
Two water-tube boilers, &., for the Zara Street power house, 
Newcastle. See issue of Ostober 8th for further particulars. 

January 31st, 1916. Three electrically-operated railway freight- 
car.transferers, for Jones Bay wharfage, Pyrmont. Particulars 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

MELBOURNE.—December 14th. Deputy P. M. G. Eleven sections 
. of a lamp- signalling trunk-line switchboard, and other material 

necessary for. increasing the equipment of Melbourne trunk 
exchange from 108 to 240 lines. Schedule 1.207.“ 

December 14th. P.M.G. For delivery in all Sta tes, 18,670 

oommon-: battery wall pattern telephones, manufactured in Australia. 


Sohed. No. 1. 264. 
Installation of automatio sprinklers and 


January 5th, 1916. 
thermostats at Jolimont car-shed. Chief Storekeeper, Railway 
Offices, Spencer Street, Melbourne. 


- PERTH.—December 8th. 294 acoumulators, and power board 


complete, for P.M G.'s Dept. See " Official Notices” October 8th. 


Bradford, — November 13th. Corporation, Twelve 
months’ supply >f lamp fittings, insulating material and tramway 
stores for the Tramways Committee. Specifications from the 


aaa Offices, 7, Hall Ings. 


Cape Town. — November 5th. Corporation. One 
4,000-K.v.4. (or alternatively smaller or larger, according to 
whichever can be delivered earliest) steam-turbiné-driven alter- 
nator ; also one 1,000-Kw. converting plant. 
from Meesre. Davis & Soper, 54, St. Mary Axe, E C.“ 


Dublin.—October 25th. Corporation. Alterations and 
additions to electrio lighting of publio baths and wash-houses, Tara 
Street. Specifications from the City Electrical Engineer, Fleet St. 

November 4th. Great Northern Railway Co. (Ireland). Twelve 
months’ supply of stores, including a number of electrical items. 
See “ Official Notices" Ostober 15th. 


Glasgow. — The chief electrical engineer has been 
authorised by the T.C. Electricity Committee to order transformers 
and switchgear to put down in munition works, at an estimated 
cost of £1,777, 


Grimsby.—November 4th. Corporation. House ser- 


vice boxes (lead), and fittings ; house fuse boxes and fittings. Bea 
Á OMetal Notices do- day. 


Lanark.— November 1st. The District Committee of 
the Middle Ward of the County of Lanark invites tenders for 
executing the electric lighting works at Hairmyres Colony, East 
Kilbride. Schedules from the consulting engineer, Mr. William 
Arnot, 163, Hope Street, Glasgow. 


London. November 3rd. L. C. C. Installation of 198 
wing pointe, 240 lighte, at Thornfield Road Elementary School, 
Ooverdale Road, Hammersmith. W. See “ Official Netioes to-day. 

HAMMERSMITH.—Ovtober 26th. Borough O uncil. Supply of 
150 tons per week of through and through free- burning Welsh 
steam coal for the hand-fired boilers at the electricity station. Mr. 
G. G. Bell, Borough Electrical Engineer, Electricity Works. 


Manchester.—October 27th. (a) Coal conveying plant, 
new ooal hopper, &o. ; (b) water cooler: (c) two electrically-driven 
oiroulating water pumps; (d) turbine-driven boiler feed pump for 
the Electricity D-partment. Specifications, Xo. (£1 1s.), from 
Mr. F. E. Hughes, Secretary, Electricity Department, Town Hall. 


New Zealand. — Dux RDIN. — November 38rd. City 
Council. Insulated and bare copper wire for a period of two years. 
November 3rd. City Council. One 3, 000-volt regulator.“ 


Spain. — November 15th. The municipal authorities of 
Noblejas (Province of Toledo) are inviting tenders for the conces- 
sion tor the electric lighting of the town during a period of five 
yeare. l 


tork,—October 28th. NE. Railway. Six or twelve 
months’ supply of telegraphic apparatus, wire, and line stores. 
See Official Notices ' October 15th. 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


Specifications, &o., 


* 


OLOSED. 


“ta Town.—For the supply of low-tension feeder cable, 
joint boxes and disconnecting pillars for the Corporation electric 
lighting department, six tendera were received. The three lowest 
are as follows :— 


Siemens, Lté.—Cable, £4,824; straight through boxes, £86; end boxes, 
£89; total £4,399. 

B.A. General Electric C». —Cable, £4,674; straight through boxes, £74; 
end box e, £62; total 24,810. 

Telegraph Manufacturing Co. —Oable, £4,780; straight through boxes, £58 ; 
end boxes, £10; total £4,878. 


Ia order to make Messrs. Si-mens's tender comparable with the 
other tenders received, it was necessary to add a figure to allow for 
the rise in both copper and lead, and also a figure for increased 
freight and insurance. These figures brought the total tender to 
£4,667, which was finally accepted. With regard to two discon- 
necting pillars, the only tender reseived was that of Mesars. 
Siemens, Ltd, for £172, and that also was accepted. 


Colchester.—The T.C. has accepted the tender of 
Messrs. Mellonie & Goulder, Ltd., for 250 tons of Cresawell screened 
nat coal for the electricity works, at £1 4s. 63. per ton. 


Glasgow.—The Tramways Works and Stores Committee 
has recommended acceptance of the following :— 

Special trackwork.—Edgar Allen & Co., Ltd. 

Switchboard for head office.—Mavor & Coulson, Ltd. 

eee heaters for Govan depot.—Archd. Watson & Co.: Crompton and 


Ltd. 
Wood vncking machine irons.—C. D. Monninger, Ltd. 


| Government Contracts. — List of new contracts for 
September, 1915 :— 
. : War Orricez. 


Distribution boards, — Cable Accessories Co., Ltd.; Cranmer & Cheshire ; 
Dorman & Smith; E. M. F. (1914), Led. Forward Electric Co., Lt J.: 
5 Ltd.; General Electric Co., Ltd.; D. Hulett & Co., Ltd.: 
Ingram & Kemp. Ltd. ; Kartret Engineering Co. ; Rainsford & Lynes; 
Bun Electrical Co., Lid.; W. Whitehouse & Co , Lid. 

Electric cables and wire.—B.I. & Penny Ae i Ltd. ; Craigpark Eleotrie 
Cable Co., Lid.; J. Frankenburg & Bons, Lid. ; A. Green, Ltd.: I. R., 
G.-P. & Telegra h Woke COn `Ltd. ; Jobnson & Philli 2 ‘Liver 
pool Eleotrio Cable Co., Ltd.; 8b. Helens Cable & Rubber Co 
Saxonia Electrical Wire Co., ‘Led. ; H. W. Smith & Oo., Ltd ; b Ward 

and Goldstone; Yorkshire Cable Co., Ltd. 

gas Seis and parts. —J.C. Fuller & Sons, Ltd.; Siemens Bros and 


ectric lamps.—Bulpite & Pme, Ltd.: Edison & Swan U. B. L. Co., Ltd.: 
oo Griffith & Sons, Ltd.: A. Lyon & Wrench, Ltd. 
as. and lanterns.—C. Collins, Ltå. ; General Broci Co., Lid.: 
1 & Sons, Ltd.; Jones 4 Foster, Ltd.; Kits on ee Lighting 
Lyon & Wrench, Lid.; G. Polke), Lid.; Pope's E 
ppingill’s Albion Lam Oo., Ltd.; Sherwoods, Ltd, 
Gun Wharf, evonport : W. G. Heath & Co. 
IIA OFFICE. 
Cells. — Chloride Electrical Storage Co. 
Core.—Siemens Bros. & Co., Ltd. 
‘Insulator cups.—Bul'ers, Ltd. 
Switchboard.—Peel-Conner Telephone Works, Ltd. 
Wire.—Shropsbire Iron Co., Ltd. 
Wireless telegraph apparatus.—Marooni's Wireless Telegraph Co. 
H. M. Orrio oy Wonks. 
Incandescent elects lamp k. Kerr © & to Angust 128 1916.—Britieh Thomson - 


miese ehia — 


Houston Co., Ltd.: Diok, Kerr & Fope 8 Electric Lamp Oo., 
Ltd. aad ay Evectric Lamp Mig. Co. Lid.; Foster Engineeriog 
9 89 


Post Orricx. 
Protective apparatus.— Walters Elec rioal Mfg Co., Ltd. 
Telephone apparatus. — British L. M. Ericsson Mfg. ‘Co, Ltd. ; Peel-Conner 
elephone Works, Ltd.; Siemens Bros. & Co., Ltd.; Western Electric 


Co., Lid. 

submarine cable.— Eastern Telegraph Co., Ltd. ; I.-R., G- P. & Telegreph 
Works Oo., Ltd. ; Teleg:aph Construction & Maintenance Co., Lid. ; 
Union Cable Co 

Battery cella.— Siemens Bros. & Co., Ltd. 

Chloride of ammonia.— Brunner, Mond & Co. 

Telephone cords.—London Electric Wire Co. & Smithe, Ltd.; Phænir 
Telephone & Eleotrio Works, Lt}.; Siemens Bros. & Oo., Lid. 

Metallic Pamens. — British Thomson- Houston Co., Ltd.; Edison 4 Swan 
e Co., Ltd.; General Electric Co., Ltd. ; ' Siemens Bros. Dy namo 

orks, L 

Telephone jampe. .—General Electric Oo., Ltd. 

Bronze wire —F. Smith & Co. (ineorporated in the London Tleotrio Wire 
Co. & Smiths, Ltd.). 


Holmfirth.—The District Council has accepted the 


tender of Messrs. Roy & Co. for the supply of a cooling tower and 
a water tank at the new electrivity works 


Londen.— METROPOLITAN WATER Boarp.—The follow. 
ing tenders have been accepted :— 
Edison & Swan United B. L. Co., Ltd.—Fuseboards in cast-iron oases, £83. 
Callender's Cable & Coostruction Co., Ltd.—Coils, 110 yds., Taped and 
braided, V.I.R., 600 megohm grade, "£116. 
Sterling Telephone and Electric Co., Ltd.— Special stethoscope receiver 
cases, 

L.C.C.—The Council has received the following tenders for the 
supply of an electric lighting main in connection with the lizhtiag 
of refuges on the Victoria Embankment :— 

W. T. Henley’s Telegraph Works Co., Ltd. e 2111 
Callender’s Cable & . Oo., Lid. . 118 
BI. & Hélsby Cables, L ax as 9 ae . 17 
W. T. Glover & Co., r . 

The following tenders have been 8881884 by the London 
Education Committee for installing eleotrio light at the Winchester 
Street School, Finsbury :— 


Napier, Kimber, Ltd. a. ee * oe £119 

(alternative) s% . (accepted) 101 
Alpha Manufacturing Co. ne 5 .. bat 
Automobue & Electrical Equipment c Cos “nad: ia x . 162 
A. Hawkins & Sons 2 ae T .. 1865 
Tredegara, Ltd. atta ee ee ee ns 3 172 
Titan Lift Co, Ltd. 8 as we cd ia . . Ist 
G. Weston & Bons, Ltd. oe ee ae s4 239 
T, W. Vaughan & Oo. (1914), Ltd. ae is 24% 


The Education Committee has received Saline on Mesn. 
Defries & Goldman, Ltd., for additional allowanoes on their oon · 
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tracts for installing electric light at four schools, owing to the. 
inorease in the price of materials between the time of the aooept- 


ance of their tenders and the commencement of the work. During 
the Committee's recent recess the chairman, aa a matter of 
urgency, approved conditionally the undermentioned allowances :— 
Woolmore Street, Poplar, 20 per cent. ; 
cent, ; Senior Street. „ 10 per cent. ; The Victoria,“ 
Hammersmith, 10 per oen 

The Oommittee, in e 1914, accepted the tenders of 
Messrs. A. Hawkins & Sons, amounting to 3369, and the Alpha 
Manufacturing Co., amounting to £463, for installing electric light 
in the Ranelagh Road, St. George, Hanover Square, aud Vernon 
Square, Finsbury, schools, respectively. Messrs. Hawkins & Sons 
now submit a olaim for £18 10s. in respect of the increased cost of 
materials consequent on the war. The Committes considera the 
claim reasonable, as, owing to the strike in the building trade, it 
was not possible to give the order to commence until the following 
September. The Alpha Manufacturing Co. have also submitted a 
alaim for delay under similar ciroumstances, and have agreed to 
accept the sum of £12 103. in settlement, 


Malvern.—The U.D.C. has accepted the tender of the 
South Wales and Cannook Ohase Coal and Coke Co., for ths supply 
of boiler Alack to the electricity works for a year. 


Margate—The T. O. has accepted the tender of the 
Rapid Magnetting Machine Co., Ltd., at £135, for a magnetio 
separator for the dust destructor, ‘comprising one eleotro- magnetio 
separator, one 10-amp. dynamo, a 1 H.P, motor and starter, and a 
switchboard, including fixing. 


Muizenberg (Cape Province).—The following tenders 
hich received for electric oe and bells at a new boarding 
ouse :— i 


- Light. Bells. 
de Engineerin Wor 9 - £299 £53 
Glyde Eads 5 o. = z se ieee 51 
e : T . — 8 4 
R. G. Jack & on : ba 8 833 62 


Newport (Mon.)—The Corporation Electricity Com- 
mittee has received the following tenders for the supply of con- 
verting plant :— 


S capacity. 
pea renal Thomson-Houston Co.. Ltd. 7 3 fr 125 
British Nee Transformer Co., Ltd. ; z 880 K. v. A. 297 
General Electric Co., Ltd. oe es 800 1,081 
Alternative P as ia ROO 1,616 
Bruce Peeb'es. Den sa Bge “eae 850 1,890 
British Westinghouse G8: a s i. .. 200 1.800 
Siemens Bros. Dynamo Worke T : ws a ‘ 5 1.255 
Blaokburn Corporation (second-hand plant) . 250 670 


The Electricity Committee has resolved to acoept the alternative 
tender of the British Thomson-Houston Oo., Ltd., together with an 
extra-high-tension 6,000-v. feeder panel, subject to the price being 
satisfactory. 
The Electricity. Committee has approved the action of the 
in obtaining 100 to 120 tons of coal from Messrs. James 
and Emanuel at 13s. 6d. per ton, and has resolved (1) to accept the 
‘spot lot offered by the firm at-13a,, and (2) to contract for the 
following coal for delivery up to August next :— 
James & Emanuel.—5,600 tons of Tirpentwys, 188. 8d. per ton. 
Crumlin Valley Collieries, Ltd.—1,000 tons of Haffodyrynys, 18s. 8d. per ton, 
w Jones & Co., Ltd 2. 500 tons of Mynydd Black Vein, 18s. 6d. 
Bedwas “Navigation Collieries CO., Ltd.—2, 500 tons of Bedwas small, 
15a. 4d. per ton. 
It is also proposed to purchase 150 tons of Meesrs. John Vipond 
and Co. 's washed small coal, at 168. per ton, in order that the 
5 may be in a pokon to report as to the properties of 
su 


Ramsbottom.—The U. D. C. has accepted the tender of 


Messrs. J. Wolstenholme & Son for a motor and pump for lifting 


sludge at the sewage disposal works, for ane 


Stratford-on-Avon.— The Joint Hospitals Committee 
has accepted the tender of Messrs, Booth & Bomford, Ltd., for the 
installation of internal telephones at the hospital. at £18. 


Sunderland.—The T.C. has accepted the following 
tenders on behalf of the Electricity and Lighting Committee : 


Ferranti, Ltd.—1,500-xw. E. H. r. cubicle. 
Dearborn Chemical Co., Chicago. —900 lb. Dearborn Water Treatment, 


Brunner, Mond & Co., Ltd. Alkali. 
Tynemouth.— The Electricity Committee has accepted 
the tender of the Cowpen Coal C»., Ltd., for coal. 


west Bromwich. — The T. C. has accepted the tender 
of Messrs. R. H. Long botham & Co., of Wakefield, for a second-hand 
turbo-alternator and generating plant ; and that of Mesers. Field 
and Bradley for 3,000 tons of slack coal for the electricity works. 


Worcester.—The Electricity Committee of the T.C. has 
acospted the following fuel contracts: 
Underwood & Co., Ltd.-—1400 tons Birch Coppice best screened beans or 
d. a. nuts, 198. lid. per ton. 


South Wales and Cannock Chase Coal Co.—1 tons of Highley second 
bright slack, 14s, 6d. per ton. p i j 


Star Lane, Falham. 10 per 


FORTHCOMING EVENTS. — 


Junior Jpstitation ot Engineers.—Friday, October Bud. At 8 p.m. At 
ictoria Street. aper on Safety Precautions for Transmission 

M. en mern. by kr: W. V. H. Capps. 
Oot. 295b. At 8 p.m. Paper on“ Electric locks,” by Mr. W. B. Prince. 


Physical Society of London.—Friday, October 22nd. At 5 p. m. At 


Imperial Coliege of Science, S. W. Papers. 


Manchester Association of Engineers. —aturday, October rd. At Grand 
Hótel, Aytoun Street. Paper on Notes on Some Recent Researches,” by 


Prof. J. E. Petavel. 
Institution of Electrical Engin (Western Local Section).—Monday, 
ber 35th. At 5.90 p.m, At Merchant San tte. Teohnical College, 
Universtiy of Bristol. Kaavess b by the Chatrm D. Roberts. 
rmingham Local Section).— Wednesday, October Qith. At? 
Hie 0 University, Edmund Street. Chairman’s address, by Col. F. 
ster. 
Fosi Seen Telephone and Telegraph Society.—Monðay, Ootober 25th. 
e I. E. D., Victoria Embankment, W. C. Presidential 
1 ay “the. e followed by an address on Tele- 
pianos: Provincial Organisation and Development,“ by Mr. R. A. 
alze 
Institution of Mechan ical Engineers. —Friday, ‘October th. AtSp.m. 
At Institution of Civil Engineers, Great George Street, 8.W. Thomae 
Hawksley” lecture on The World's Sources of Fuel and Motive Power,“ 
by Dr. D. Olerk, F. B. 8. 


North-East Coast Institution of Engineers and Shipbuilders. —Fridey, 


Octo p.m. At Boibeo Hall, Newoastle.. General 
Mead 
University College (University of don).—Friday, October 2th. 


Lon 

At 5 p.m. First of six leosures on Diectric Heating and ‘Blectrio 
Furnaces,” by Prof. J. A. Fleming, F.R.S. . 

Association of Mining Electrical Engineers Lancs., Chi 
North Staffs. Branch).—Sasurday, We At ) 
, Groavenor ‘Hotel, Deansgate, Manchester. Presiden tial address by 
Mr. G. 8. Corlett. Paper on Colliery 3 Blectrio Lighsiag, ” by Mr. oe 
will be disoussed. 


NOTES. 


Beattie v. Barton-Wright.—Judgment in this case, a 
report of the opening stages of which appears in our Legal 
columns to-day, was given on Wednesday, the plaintiff being 
awarded £48 le. damages. 

Dockyard Overtime, — DISCHARGE or ELECTRICAL 
WORKERS —The discharge of six electrical workers from Ports- 
mouth Dockyard formed the subject of a question which was 
asked in the House of Oommons by Mr. Chas. Duncan, M.P. He 
inquired of the Firat Lord of the Admiralty whether he was aware 
that the only offence brought against the men was their refusal to 
werk overtime until 10 p.m. because sufficient notice hed not been 
given ; and that the men had been working from 7 4.m. until 
9 p.m., and it was not until they were leaving work that they were 
informed that they had to remain until 10 p.m. Mr. Dunoan also 
wished to know whether the First Lord was aware that one man 
named Henderson had not been paid a bonus to which he was 
entitled, the reason given being that Henderson's offence was 
aggravated by other offences, which had not been indicated, and 
of which the man himself had no knowledge ; and whether the 
First Lord would have further inquiry made into the case, and 
reconsider whether the discharge of these men at a time like the 
present was justified by the offence committed. *" My hon. friend 
may rest assured,” replied Dr. Macnamara (Parliamentary Secretary 
to the Admiralty), “that it is our desire that as long notive as 
possible should be given to the men concerned when overtime is 
required, but he will realise that the exigencies of the Service 
make it inevitable that the notice should sometimes be short, In 
the present case, the 200 men concerned, who were already on 


overtime, were warned from 7 pm. onwards that an extension of 


overtime from 9 p.m. to 10 p.m. would be required of them, the 
amount of notice given being all that was possible in the circum- 
stances, No doubt some time elapsed before all the men concerned 
received notice. The six men referred to by my hon. friend were 


the only ones who failed to respond. Their cases have been very 


carefully considered, and I see no grounds for revising oe decision 
arrived at.” 

S.A. Power Station Fire.—A fire which might have had 
very serious results to the Transvaal mining industry, broke out on 
September 9th at the Robinson Compressor Station, near Fordsburg 
The prompt work of the brigade prevented any very great damage 
being done. The firemen were at first requested by the engineer- 
in-charge to stand back. as some of the oil had fired in the tanks, 
and a switch had ignited, rendering the situation dangerous to 
firemen. After consaltation, however, the firemen went inside 
with wheelbarrows loaded with sand. They descended into the 
basement, and shovelled the sand on the burning tanks behind the 
switchboard, in the hope of putting out the fire. As this did not 
succeed, they next set to work with water, and after an hour the 
trouble was over.— Cape Times. 

Metropolitan Association of Electric Tramways 
Managers.—A meeting of the members of this Association was 
held on Friday, 15th inst., at the Municipal. and County Club, 
Whitehall Court, S. W., when the following were present.:—Mesars. 
Ullmann (East Ham), chairman; Schofield (Leyton), vice-chair- 
man; Moffet (West Ham): Mackinnon (London United); Hammond 
(Metropolitan Electric); Mason (South Metropolitan); and 
Goodyer (Croydon), bon. secretary. Letters of inability to attend 
were received from Mesers. Fell (L.C.C.); Brace (L.C.C.); Murray 
(Walthamstow); and Stokes (Baxley). Messrs. Ullmann and 
Schofield were re-elected chairman and vice-chairman respectively, 
and Mr. Goodyer was re-elected hon, secretary.- . yar ily of 
interest were discussed, 
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British Association Committee on Fuel Economy. 
—As an outcome of the recent Manchester meeting, the British 
Association has invited the following gentlemen to serve on a 
Committee to consider and report upon the question of fuel 
economy (utilisation of coal and smoke prevention), from a 
national int of view :—Prof. William A. Bone, F. R. S., of the 

Imperial ollege of Science and Technology, London (chairman) ; 
Mr. E. D. Simon, chairman of the Manchester Air Pollution Com- 
mittee (secretary); Profs. P. P. Bedson (Armstrong College, New- 
castle-on-Tyne); J. W. Cobb and J. B. Cohen, F. R. S. (Leeds 
University); H. B. Dixon, F. R S. (Manchester University); 
Thomas Gray (Royal Technical College, Glargow); H. S. Hele- 
Shaw, F. R. S. (London); L. T. O'Shea and W. P. Wynne, F.B.S. 
(Sheffield University); and Richard Threlfall, F.R S. (Birmingham); 
together with Dr. G. T. Beilby, F. R S. (Glasgow); Mr. Ernest 
Bury; and Dr. J. E. Stead, F. R. S. (Middlesbrough and the Cleve- 
land Distriot). The Committee, which is empowered to add, if 
necessary, to its members, has been selected so as to include repre- 


sentative ch i , and tech š 
oipal inde emists, engineers, and technologists Sron at the prin 


Plant Inauguration at Stepney.—On Thursday last 
week, the extensive additions recently made to the Stepney 
Borough Council's generating station at Limehouse were inaugu- 
rated by the Mayor, Mr. H. T. A. Chidgey. Before calling on the 
Mayor to start up one of the new turbine seta, Ald. Kiley, chair- 
man of the Electricity Supply Committee, commented on the 
extensive progress made by the undertaking during the last few 
years, and the low average prices charged in the borough. 
Councillor Prevost, on behalf of those present, thanked the Mayor 
for the assistance he had rendered, while Councillor Gordon, in 
seconding the vote of thanks, paid a tribute to the work carried 
out by Mr. W. C. P. Tapper, the borough electrical engineer, and 
his staff. The new plant, which we hope to desoribe in detail at a 
later date, consists of two 5,000-Kw. Eecher-Wyss impulse type 
turbines coupled to Brown-Boveri three-phase alternators gene- 
rating at 6,600 volte and 50 periods. The sets are capable of sup- 
plying 25 per cent, overload for two hours, and 50 per cent. for 
half an hour; the speed is 1,500 B. P. M., and the full-load steam 
consumption about 13°38 Ib. per Kw.-hour. The surface con- 
densers, alto by Messre. Escher-Wyss, have ateam-turbine-driven 
auxiliaries, and a Heenan & Froude rotary cooler is installed for 
cooling the circulating air to each alternator. Between the 
alternators a 1,000-Kw., Peebles motor converter is installed. 
The sawitchgeas for the new plant is of the Reyrolle iron- 
clad type, and, in addition, Brown-Boveri automatic field 
regulators and electrical governor control are provided. In the 
boiler house four new Howden 33,000-lb. boilers have been 
installed, fitted with underfeed stokers of the moving grate type, 
worked in conjunction with hot-air economisers, forced draught 
and Prat induced-draught chimneys. The coal-handling plant has 
also been extended by the addition of a new telpher of Mesars. 
Strachan & Henshaw’s make, and an electric jib orane, while other 
extensions include new feeders and sub-station plant. Consider- 
able bnilding extensions were necessary to accommodate the new 
machinery, which, in view of the bulk supplies to be given to the 
Shoreditch and Bethnal Green areas, the rapid growtb of the 
demand in Stepney, and the reciprocal supply arrangement with 
the Poplar Council, will probably only meet expected requiremente. 


The cost of the extension scheme is understood to have been about 
£140,000. 


Charge of Stealing Electricity.— Before the Guis- 
borough Bench on 18th inst., T. W. Barker, carrying on business as 
Hallimond & Co., ironmongers, Saltburn, was fined ten guineas, 
including costs, on a charge of stealing electricity. Mr. P. H. 
Monks prosecuted on behalf of the Clevelaud Trust, Ltd. Accord- 
ing to the report in the North-Eastern Daily Gazette, it was stated 
that for three months prior to July Ist defendant had had a con- 
tract with the company to supply at a fixed charge, plus 1d. per 
anit. For some resson or other the defendant was not eatisfled 
with the contract, and terminated it in favour of one to pay 6d. per 
unit. When the company's collector visited defendant's premises 
it was found that only 30 units had been consumed during the 
last quarter, whereas, in the corresponding quarter of last year, 
195 units had been used. On asking how this had come about the 
collector received the reply that he was very sorry, and offered to 
pay for the electricity. The amount of electricity consumed, and 
not accounted for, was valued at £8 22.6d. The method adopted 
had been to remove a bolt and insert a piece of wire, described as 
a sprag,“ which had the effect of retarding the disk which 
measured the current. Me. Charles Thompson, manager, stated 
he paid a surprise visit, with Sergeant Brough, on October 9th, 
and found the meter covered with cardboard. It was found that it 
had been spragged. Defendant expressed sorrow, and offered to 
pay for the electricity consumed. When the meter was being 
removed Barker offered the manager £100, but the latter replied 
he would not take ten times that amount. Mr. A. E. Forbes, for 
the defendant, stated that his client had been an ing lorious 
fool.’ Defendant had had some differences with the company, and 
foolishly thought to get his own back. 


= The “Ward Special“ Electric Vehiele.— We are 
informed by the Kriéger Electric Carriage Syndicate, Ltd., of 
48a, Gillingham Street, S.W., that a Ward Special” electric 
can now be inspected on their premises. The Ward Special“ 
was illustrated and described, and performance data were given, 


in an article on A Low. priced Electric Vehicle, which appeared 
in our issue of July loth laat, 


„Institution and Lecture Notes.—Rontgen Society. 
his Society is not making any changes in its meeting arrange- 
ments for the coming Session. The gatherings are held on the 
first Tuesday in each month until June next, at the Institution of 
Electrical Engineers. Probably about 20 per cent. of the members 
are with the Forces or doing service in military hospitals, The 
Session will open with a Presidential address, on Tuesday, 
November 2nd. During the recess the Council has been occupied 
in formulating a set of rules or recommendations for the pro- 
tection of X-ray operators from the dangers attending the 
use of X-rays, and these will be issued shortly. They will 
be in the form of a card for hanging upon the wall of the 
laboratory, &c. The October number of the Journal of the Society 
contains a photograph of the retirivug President, Sir A. P. Gould, 
the report for last Session, a list of the officers, and a list of 
membere. Mr. J. H. Gardiner, F. C. S., is President for 1915-16. 
Institution of Electrical Engineers (Western Local 
Section.—This Section holds its first meeting of the Session next 
Monday evening, in the Merchant Venturers Technical College, 
Bristol. The chairman, Mr. D. E. Roberts, will deliver an address. 

(Yorkshire Lecal Section).—The following arrangements 
are included in the programme for the first half of the 
Session :— - i 

November 10th.—Chairman’s address and Smokiog Concert. 

December 2 or on t Difficulties of Design of High-Speed Generators,” 

January 12th, 1916.—Paper on " The Design of High-Pressure Distribution 
Systema,” by Mr. J. R. Beard. 

Mr. J. D. Bailfe is the hon. secretary. | _ 

(Glasgow Local Section.)—The provisional programme for 

this Section is as follows :— 

November 9th, Glaegow.—Chairman’s Inaugural Address. 

December 14th, Ediaburgh.—Paper by Mr. G. Wilkinson on Electric 
Heating ; its Present Position and Future Development.” 

January llth, 1916, Glasgow.—Paper by Prof. Magnus Maclean and Mr. 
D. J. M'Kellar on Distribution and Rise of Temperature in Field 
Coils.“ (Part 11) 23 rae 

February 8th.—Edinbargh. o * 

March läth.— Glasgow. 

April 11th, Glasgow. — Annual general meeting. 


Mr. Joseph Taylor is the hon. local seoretary. 

(Birmingham Local Section).—It has been decided that 
whilst it is impossible to hold the usual number of meetings during 
the coming session, the work of the Section shall be continued, 
and monthly meetings are to be held during the first half of the 
session, as follows :— , 

Wednesday. October 27th.—Chairmau's Address, by Col. J. F. Lister. 

Wednesday, November 24th.— Prof. A. B. Field, on Difficulties of Design of 

High-Speed Generators.” 


Wednesday, December 15th.— Mr. J. D. Morgan (the Hon. Sec.), on Notes 
on the Ignition of Explosive Gas Mixtures by Hleotrio Sparks.“ 


The meetings will commence at 7 o’clock, instead of 7.30 o'clock. 


University College, London.—A series of six advanced 
lectures on ‘Electric Heating and Electric Furnaces” will be 
given by Prof. J. A. Fleming on Fridays, at 5 p. m. commencing 
to-day. The course is open to non-members of the University. 
Applications for tickets ahould be made to the Secretary, University 
College. 


Fatality.—At Brixton, on 13th inst., an inquest was 
held into the death of Thomas Edward Green, aged 24, an electrical 
engineer, lately employed by the South London Electric Supply 
Corporation, Ltd., at Coldharbour Lane, Camberwell. According to 
the report of the matter in the Morning Advertiser, evidence was 
given by Mr. E. H. Ulman, the resident engineer, who said that on 
the previous Thureday morning the deceased, who was a fully com- 
petent man, went into one of the cells to dust the insulators. 
Shortly afterwards witness heard a peculiar noise, and, upon going 
to ascertain the cause, found the deceased leaning over the live 
conductors with his clothes on fire. Witness made everything 
“ dead,” and extricated the unfortunate man, who was at once 
taken to King's College Hospital, where he died the following day. 


Witness was of opinion that the deceased, who was standing on 


some steps, slipped and fell forward whilst looking to eee if any 
dusting was required. He did not think Green had started dusting, 
as his feather duster and rubber gloves, found on the steps, were 
not burned. Before he had started the work the deceased would 
have pulled out the Wolation switch and made the cell dead.“ 
Deceased said, I slipped, and do not know what I’ve done.” If 
Green had pulled out the isolation switch the accident could not 
have happened. He fully understood the work, and was next in 
charge during witnees's absence from the worke. He was a careful 
man, and not at all likely to take any unnecessary risk. The 
isolation switch and the switch cell, where the deceased was found, 
were quite apart, and the deceased should have gone to the isolat- 
ing switch first and pulled it out. That would have rendered the 
switch cell dead.“ and, as he had not done this, witness did not think 
he intended to start dusting, but that he was simply looking into the 
cell, Dr. C. Baines, of King's College Hospital, stated that the 
deceased was severely burned about the face and upper part of the 
body. Death resulted from shock and synoope due to the burne. 
Deceased stated that he got mixed up in some electric wires. The 
jury returned a verdict of Death by misadventure.” 


Lantern Slides for Lectures.— Messrs. Ed. Benuis and 
Co., Ltd, have a large number of iantern slides dealing with the 
development and present practice in connection with automatio 
stokers, coal elevators and oonveyors, &3., whioh they will be 
pleased to loan to any responsible engineer for lecture purposes. 
Application for particulars of or the loan of the elides should be 
made well in advance of the lecture date to the firm at 28, Victoria 
Street, London, S. W. 
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Inquiries, — A portable self-contained electric lamp 
equipment for a kinematograph (2,000 O. P.) is wanted. Rotary 
switches with five points, for series-parallel oonneotion, are 
inquired for. l 


Appointments Vacant.—Switchboard attendant (27s.), 
for Wakefield Corporation Electricity Works; electrical and 
mechanical engineer, for the Imperial Bacteriological Laboratory, 
Muktesar, India (350 to 400 rupees per month), age 25 to 35, by 
Director-General of Stores, India Office ; junior charge engineer 
(£91), for York Electricity Works; auperintendents are required 
for a works in a leading British Dominion, for a number of elec- 
trical manufacturing departments; men who are employed on 
Government work are not required. See our advertisement pages 
to-day. 

Business Announcement.—Mr. S. G. Leach informs 
us that he has acquired from the Official Receiver the business of 
the Adnil Electric Co., Ltd., including premises, goodwill, fixtures, 
furniture, and stock-in-trade. He has formed a new company 
under the title of S. G. Leach & Oo., Ltd., to carry on the business 
at the same address, Artillery Lane, E. C. He informs us that the 
company has no foreign interests, enemy or otherwise direct or 
nao that the shareholders, directors, and staff are entirely 

Volunteer Notes, — ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CORPS.— 

Company Orders,—By Lieut.-Col. O. B. Clay, V. D., Commandant, 
for week commencing October 25th, 1915 :— 

Drills, 6715 to 7.15; 7.15 to 8.15 p.m. 
Monday, October 25th.—Section 1, Technical ; Section 3, 


Squad or Working Party. È 
Tuesday, October 26th.—Section 2, Technical; Section 4, 
Shooting. | 
Thursday, October 28th.—Section 3, Technical; Section 1, 
Shooting. 


Friday, October 29th.—Section 4, Technical; Section 2, Squad 

or Working Party. : 

Sections for Technical Drill will fall in at the Headquarters 
of London Electrical Engineers (T. F.), at 46, Regenoy Street, S.W. 

Sections for Squad, Signalling and Working Parties will fall 
in at the new Headquarters, Chester House, Eccleston Place, S.W. 

All Members who have not yet been measured for Uniforms will 
attend at Headquarters, on Friday, the 29th inst., for this purpose. 

E. G. FLEMING, 
. Company Commander and Acting Adjutant, 
3RD BATT. (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, October 21st, 1915 :— 

Week-end Parades.—Saturday.—The Battalion will parade, as 
strong as possible, for Battalion Manceuvres, at Hanover Gate, Regent's 
Park, at 2.30 p.m. Drees :—Uniform, with rifles and sidearms. 

Sunday.—7 a. m., Reveille. 10a.m., Church Parade. 10.20 a. m., 
Parade under Company Officers, 2.15 p. m., Battalion Parade. 

Map Reading and Sketching Class.—Men detailed for this work 
should report themselves to Mr. Page at the Bridge over the Lake, 
adjoining Hanover Gate, Regent's Park, at 4.15 p.m, on Friday, the 
22nd inst. 

Musketry.—Saturday next, the 23rd inst. There will be shooting 
at both Acton and Bisley Ranges, as usual. Members proceeding to 
Bisley must report themselves to Sergeant Cotter, at the barrier of 
No. 9 Platform, Waterloo Station, at 12.45 p.m. / | 

Tuesday next, the 26th inst. Shooting at Acton, as usual. 


A. d. JOINER, Major and Adjutant, O. B. C. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 

. ELECTRICAL REVIEW posted as to their movements. 

Central Station Officials Mr. E. A. GLEAVEs, who 

is on the staff at Stockport Corporation electricity works, was 

married on October 2nd to Miss Winifred Bourne, daughter 
of Mr. H. Bourne, formerly manager of the Cheadle (Staffs.) 

Railway. 

The Basingstoke T.C. has increased the salary of Mr. G. 
BroaDHerst, electrical engineer, fromm £180 to £200 per annum. 

Mr. A. H. Jones has been appointed charge engineer at the 
Dover Corporation electricity works; and Mr. F. W. Davis 
a pupil at the works. 

_ The Colchester T.C. has granted permission for the follow- 

ing officials to join the Forces:—Switchboard attendants 

CHIGNELL and BTH (Roval Engineers), and Inspector 

WRIGHT, of the tramway staff. 

At the Regent’s Park Generating Station of the St. Pancras 
Borough Council on October 20th, Mr. S. P. Cook was pre- 
sented with a case of pipes and a pouch, subscribed for by his 
colleagues at the King’s Road and Regent’s Park Station and 
many of the men, as a token of goodwill on his departure to 
take up the position of a senior shift engineer at the Nechells 
Power Station, Birmingham. Mr. FARRELL, assistant shift 
engineer at Regent’s Park Station, has been appointed shift 
engineer, and Mr. BROORMAN, senior switchboard attendant 
at King’s Road Station, has been appointed assistant shift 
engineer at Regent’s Park Station. 


The Barnsley T.C. has increased the salaries of the following 
assistants at the electricity works: — MR. T. W. HIBBRRT, MR. 
C. MatrHEws, and MR. C. PICKERING, each from £150 to £160 
per annum. . 


General.— On 7th inst., the Liverpoo! staff of Simplex _ 


Conduits, Ltd., gave a farewell dinner to their manager, Mr. 
E. PELHAM BENNETT, to celebrate his new appointment and 
promotion to the position of manager of the London and 
South of England district of the above company. The opportu- 


nity was taken to express their sincere regret at his departure, 


and in wishing him every success in his new sphere, Mr. 
Smith, of the Liverpool Branch, presented Mr. Bennett with 
a 8 eigarette case, suitably inscribed, on behalf of the 
staff. 

The many friends of Mr. A. V. Girkins, the well-known 
electrical engineer, of 68, Victoria Street, Westminster, and 
Bankipore, India, and late of Elstown Works, Bedford, will, 
We are sure, regret to hear that he was very severely injured 
an Wednesday night last week. He is now in hospital in 
London, and is making slow but satisfactory progress. Need- 
less to sav, he will welcome any letters from old friends. They 
can be addressed to him at the office. 

Mr. H. R. Mills has resigned his position as resident 
electrical engineer with the Cali IIydro-Electric Light 
and Power Co. to take up a new appointment as construc- 
tional engineer to the Popavan Hydro-Electric Light & Power 


Co., Colombia, South America. 


Mr. G. WILSON, assistant to the Swinten and Pendlebury 
„ electrical engineer, has joined the Royal Flying 

rps. 

Mr. RaLra J. JEFFERSON, of Augliton. who has just been 
gazetted a second-lieutenant in the 3rd South Lancashire 
Regiment, has been serving in the electric light department 
of the Lancashire Royal Fortress Engineers since 1913. 

Lieutenant J. A. Baker, formerly an assistant electrical 
engineer in the traction department of the British Westing- 
house Co., till recently in the A.S.C. in France, is now officer 
commanding a heavy armoured battery at the front. 


Roll of Honour.—Second-Lieut. LEONARD ELMSLIE 
ScHULTzZ, 2nd Battalion Wiltshire Regiment, who was killed in 
action on 27th ult. near Hulluch, France, wae secretary of 
Messrs. George Schultz & Co., Ltd., London, E. C. 

Sapper F. D. Row ann, of the Royal Engineers, formerly 


in the telegraph department of the Bury Post Office, has been 


wounded in France, where he was engaged on telegraph work. 

Rifleman CEPHAS Frain, of the 12th Rifle Brigade, formerly 
on the clerical staff of Messrs. Hans Renolds, Manchester, has 
been killed in action in France. 

Captain GEORGE CRELLIN CARTWRIGHT, Royal Warwickshire 
Regiment, who was killed whilst gallantly rallying a company 
which had suffered the loss of nearly all its officers in “the 
great advance, was born in March, 1882, and graduated 
from the Central Technical College of the City and Guilds of 
London Institute. He served in the 2nd Scottish Horse in 
the Boer War, receiving the Queen's Medal with four clasps. 
Captain Cartwright went to New York after the Boer War 
and joined the student course at the Schenectady works of 
the General Electric Co. (U.S.A.). After completing the 
course in the shops, he took a position in the foreign depart- 
ment of the company. He was sent to Japan by the General 
Electric Co., where he remained three years, returning to 
New York in 1910. He then went to Rio de Janeiro to repre- 
sent the General Electric Co. in Brazil for about a vear. 
While in Rio he met the late Dr. F. S. Pearson, of the F. S. 
Pearson Engineering Corporation, and president of the Sao 


Paulo and Rio de Janeiro Electrice Light and Tramwav Com- ` 


panies. Dr. Pearson offered Captain Cartwright a position in 
the F. S. Pearson Engineering Corporation London office in 
charge of engineering and purchasing work. which was 
accepted. He returned to London in 1911, and from that time 
until the outbreak of the war was associated with the F. 8. 
Pearson Engineering Corporation, in particular in con- 
nection with the Barcelona (Spain) Power Transmission, and 
the Ebro Irrigation & Power Co. At the outbreak of the war. 
Captain Cartwright applied for a commission, and was gazetted 
to a second-lieutenancy early in November, 1914. He was 
promoted to lieutenant in April, 1915, and to captain in July 
last. Shortly before his death he was attached to the staff 
of the 22nd Infantry Brigade as a machine-gun officer. On 
the morning of the attack, on Sentember 25th, Captain Cart- 
wright, as Brigade Machine-gun Officer, was in the front line 
trenches with his guns, observing the English advance. A 
certain regiment in fronf had suffered the loss of nearly all 
its officers. and Captain Cartwright, seeing that the men 
needed assistance, immediately left the security of his trenches 
and rallied the men, and started to lead them forward again to 
the attack. He was shot through the right breast and lin— 
gered only two hours. Captain Cartwright was a capable and 
exceedingly well-informed engineer. and his excellent quali— 
ties made him many staunch friends. 

Corporal ALFRED O’Brien. of the 7th Battalion Manchester 
Regiment. who has been killed at the Dardanelles, was for- 
merly in the employ of Messrs. L. E. Wilson & Co., of Man- 
chester. 

Sergeant Henry James SYDENHAM, of the 1/4th Somerset 
Light Infantry. who was on the staff at the Bath Corporation 
electricity works, has died at Peshawur. North India, where 
he was on service with his regiment. He was a son of the 
late Councillor Sydenham, of Bath. So 4 
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‘Private J. W. Jonnson, of the llth Manchester Regiment, 
and Private C. W. Crook, of the lst Lancashire Fusiliers, for- 
merly employés at the British Westinghouse. works, Trafford 
Park, have been killed at the Dardanelles. l | 

Mr. JOHN Carson, Warrant Officer, Royal Naval Reserve, 
a Belfast man, has just had the.gold medal of the Order of 
St. Anne of Russia conferred upon him by the Czar in recog- 
nition of services in Russia last year. Mr. Carson, who before 
the war was emploved as a fitter in the electrical department 
of Messrs. Harland & Wolff, Belfast, served in the South 
African War with the Imperial Yeomanry, and a brother was 
killed in the same campaign. Another brother is serving with 
the fleet in the North Sea. l i 

Private GEOROE Moraan, of the 8th Battalion Lancashire 
Fusiliers, has died from wounds received at the Dardanelles. 
He was 20 years of age, and, prior to his enlistment in Febru- 
ary kist, was employed at the General Electric Works, Salford. 

Private H. G. Ph DDR, of the 7th Lancashire Fusiliers, is 
reported missing after an engagement at the Dardanelles. He 
1 1 employed at the British Westinghouse Co., Traf- 
for Ark. l f 

Private Ernest Tuson, of the 4th Battalion South Wales 
Borderers, was killed at the Dardanelles at the end of Sep- 
tember. He was 31 years of age, and had for some years 
been foreman in the electrical department of the L. & N.-W. 
Rly. Co. By 

Private A. ABEBOTrr, who has been wounded, was employed 
for some years at the works of the St. Helens Cable & Rubber 
Co., Ltd., Warrington. by 

Private GrorGce ROLLAS0ON, of the 7th South Staffordshire 
Regiment, an electrician at Baggeridge Colliery, Penn; prior 
to his enlistment a year ago, has been killed in action at the 
Dardanelles. | 

Corporal WM. Warren Davies, of the Royal Engineers, 
who has been killed in action in France. waa, prior to the war, 
an inspector on the Ashton-under-Lyne Corporation Tram- 
Ways. 

Lance-Sergeant DANIEL, of the Oxon. and Bucks. Light 
Infantry. who has fallen in action in France, was on the 
staff of the British Thomson-Houston Co., Ltd., Rugby. 

Corporal Percy STENT, of the Maxim Gun Section of the 
Rugby Infantry Company, reported killed in action in France, 
was formerly with Messrs. Willans & Robinson, Ltd., Rugby. 
He was some time ago awarded the Distinguished Conduct 
Medal for. bravery in capturing a German trench. 


Sergeant J. GLover, of the Royal West Kent Regiment, who 


has been killed in action in France, was until the outbreak of 
e with: the British Thomson-Houston Co., Ltd., 
ugby. 

Lance-Corporal Geo. LArHAM, of the 9th Devonshire Regi- 
ment, who was employed at Fenton by the Potteries Electric 
Tramways Co., has been wounded in action, and is in hospital 
at Blackburn. l 

Lieutenant Humpnrey SHARP, 11th Royal Fusiliers, who was 
on the staff of Messrs. Fraser & Chalmers, electrical engineers. 
of Erith, has been killed in action in France. i 

Corporal CVRIL Royston Guyton Bassetr, of the New 

Zealand Divisional Signal Company, has won the V.C. 
for most conspicuous bravery and devotion to duty on the 
Chunuk Bair ridge in the Gallipoli Peninsula on August 7th, 
1915. After the New Zealand Infantry Brigade had attacked 
and established itself on the ridge, Corporal Bassett, in full 
daylight and under a continuous and heavy fire, succeeded in 
laving a telephone line from the old position to the new one 
on Chunuk Bair. He has subsequently been brought to notice 
for further excellent and most gallant work connected with 
the repair of telephone lines by day and night under heavy 
fire.“ 
Second-Lieutenant NORMAN B. AN T ROHS, of the 4th Batta- 
lion South Lancashire Regiment, who has been killed. in 
action in Flanders, was a student in electro-metallurgy at the 
Manchester University. 5 

Lance-Corporal JoHN Ditton, of the Ist Battalion King’s 
Own Royal Lancaster Regiment, formerly employed at the 
Broughton Copper Works, Salford, has been wounded. Rifle- 
man WM. JENNINGS, of the 12th Battalion Rifle Brigade, who 
has been killed in action in France, was also an employé at 
the Broughton Copper Works. 

Corporal Tom Barrett, of the Rifle Brigade, whose death in 
France is announced, was likewise an employé at the Brough- 
ton Copper Works. 

Mr. F. H. Goocn, one of the leading members of the whole- 
sale department of Drake & Gorham, Ltd., 1, Felix Street, 
Westminster Bridge Road, London. S. E., has been killed in 
a German trench in France. Mr. Gooch joined the Cameron 
Highlanders at the commencement of the war, and had been 
in France for several months. He came home on five days’ 
leave in July last. 


Obituary.—Col. T. E. Vickers, C. B., who was so 
great a power in the development of the world-famous busi- 
ness of Messrs. Vickers, Ltd., and who was chairinan of the 
company for 36 years, passed away on 19th inst. at the age 
of 82 years. i 


Will.—The ‘“‘Times” states that Second-Lieut. 
Harry Grstav Brno, 2nd Border Regiment, formerly of the 
Artists’ Rifles, of the General Electric Co., Ltd., who was 
killed at Bethune on Mav 18th, aged 25. third son of the late 
Gustav Byng, left estate of the value of £73,716, with net 
personalty £78,617. 
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S. G. Leach and Co., Ltd. (141, 855).— This company was 
registered on October 13th, with a capital of £20,000 in 19,500 cum. pref. 
shares of £1 cach and 10,000 ordinary shares of ls. each, to carry on thr 
business of elvetricians, electrical, consulting, mechanical and sanitary,’ gas. 
und water engineers, ironmongers, makers of and dealers in electric tramcars, 
motor cars, flying machines, aeroplanes, carriages, cycles and other vehicles, 
manufacturers of and dealers In dynamos, motors, telephones, bells, electroliers. 
arc and other lamps, electric light fittings, heating and cooking apparatus, 
metals, india-rubber, asbestos, and other insulating materials, and chemical 
and medical apparatus, cete. The subscribers (with one share each) are: G. 
Rowson, 44, Richmond Road, Barnsbury, N., clerk; H. M. Cordrey, 128, 
Drakefield Road, New Cross, S. E., clerk. Private company. The number of 
directors is not to be less than two or more than seven; the subscribers are to 
appoint the first. Qualification N directors appointed during first year. 
who require none), 100 shares. emuner ation (except directors in receipt of 
salaries), C50 each per annum. Registered office: 15-17, Artillery Lane, E. C. 


Mica Lubricant Co., Ltd. (141,895).—This company was 
registered on October 16th, with a capital of £5,000 in £1 shares, to take 
over the business carried on at Candlish Street, Westoe Lane, and 68, King 
Street, South Shields, as the Mica Lubricant Co. Registered, to carry on the 
business of lubricant and packing manufacturers, manufacturers of and 
dealers in grease, packing and syrup, asbestos, and india-rubber goods, etc. 
The subscribers (with one share each) are: W. W. Wilkin, 57, Vespasian 
Avenue, South Shields, manager; A. P. Purvis, 4, Grange Avenue, Harton, 
South Shields, clerk. Private company. The number of directors is not to be 
less than two or more than five; the Rest are A. Purvis, A. P. Purvis, W. W. 
Wilkin (manager), L. Bird, and N. Sturrock. E 100 shares. 
Pemu iin as fixed by the company. Registered office: 63, King Street, 
sout veids. r 


OFFICIAL RETURNS OF ELECTRIOAL 
COMPANIES. | 


British Arc Welding Co., Ltd. (108,759) .—Capital, 
415,000 in: 10 shares. Return dated July 15th, 1915. 657 shares taken up. 
£10 per share called up on 457; £4,570 paid; £2,000 considered as paid on 


* 


200 shares. Mortgages and charges: Nil 


Christy Bros. and Co,, Ltd. (90,039) .— Capital, £12,000 
in £1 shares (3,000 def.). Return dated July 20th, 1915. 7,926 ord. and 3,000 
def. shares taken up. £1,826 paid; £9,100 considered as paid. Mortgages 
and charges: (C4, 600. l 

Exchange Telegraph Co., Ltd.—Capital, £96,430 in 8,023 
A' shares of £10 cach, and 16,200 B shares of C each. Return dated 
August llth, 1915. All shares taken up. 0 per share called up on 6,000 
“A” and £2 per share on 2,023 A.“; £64,046 paid; £32,384 considered as 
paid, being vat er share on 16, 200 B and £8 per share on 2, “AY 
Mortgages and charges: Nil. 

Electro Flex Steel Co., Ltd.—Issue, on September 28th, 
cet cH 4.900 debentures, part of a series of which particulars have already 

een filed. 

Enfield Electric Cable Manufacturing Co., Ltd.—Deed of 
further charge on certain hercditaments and premises dated September 30th, 
1915 (supplemental to mortgage dated November 5th, 1914), to secure £11,250. 
Holders : Viscount Grimston, The Camp, St. Albans; C. J. Andrews, 40, West 
ree Street, Glasgow; and F. Plutte, Fontainbleau, Dacres Road, Forest 

ill. S. E. 8 l N f 

Electrical Oil Refining Co., Ltd. (43,126).—Capital, 
£5,000 in £1 shares. Return dated September 10th, 1915.. 4.975 shares 
taken up. 4882 paid; £3,493 considered as paid. Mortgages and charges: 


Nil. . 
Blackburn, Starling and Co., Ltd. (61,302).—Capital, 
25.100 in 41 shares. Return dated August Sth, 1915. All shares taken up. 
8,100 paid; £3,900 considcred as paid. Mortgages and charges: Nil. 


— 


CITY NOTES. 
Montevideo Telephone Co., Ltd. 


THE directors, in pi sienting their accounts for the year 
erding July 3lst last, state thut after providing for all charges 
in Montevideo and London, the net profit for that period is 
£25,776, a8 against £28,525 for the previous year. This falling 
off in the profit is due to the diminution in the number of 
subscribers, owing to the depressed business conditions which 
prevailed during the year. The interim dividends paid on 
May lst last absorbed £4,343, leaving a balance of £21,434, 
plus £5,303 brought forward, 17 an available balance of 
£26,737. After applying £8,000 to depreciation of the com- 
any's property and plant, and transferring £9,000 to reserve 
or renewals, the directors recommend the payment of final . 
dividends of 2} per cent. upon the preference shares and 3 
per cent. upon the ordinary shares, making for the year 5 per 
cent. on the preference and 6 per cent. on the ordinary shares, 
leaving £5,394 to be carried forward. 3 

The meeting is called for October 27th. 


Barbados Electric Supply Corporation, Ltd. 


THE directors report that for the year ended June 30th, 1915, 
the trading profit amounted to £2,231, as compared with 
£1,381 for the previous year, in spite of a decrease in the 
profit from installation work and sales of electrical apparatus 
and stores. The war has naturally reduced the number and 
size of new installations, and results have been affected by 
the increase in the cost of materials. £504 has been charged 
against trading for repairs and renewals, as compared with 
£183 in the previous year. This item again represents princi- 
pally the cost of replacing poles, which expense is expected to 
continue for some time. The members of the advisory com- 
mittee in Barbados have agreed to accept, as from the last 
date of payment, viz., December 31st, 1912, half the fees 
previously paid. A moiety of the fees already charged in the 
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. accounts for the 18 months from January lst, 1913, to June 

30th, 1914, has been credited, therefore, to profit and loss 
account as at June 30th, 1914. No fees have been paid to the 
directors, or to the members of the local advisory committee, 
since the issue of the last annual report, although, as pre- 
viously, the fees for the year have been debited in the profit 
and loss account. The growth of the company's service is 


shown by the following figures :— 
Consumers connected 25 C. . equiv. connectéd 
: at June 30th. at June 30th. 
1912 ee des wee 885 247 5.201 
1913 ae 855 . 456 9,430 
1914 8228 ees s was 737 12.715 
1915 ee 997 15,036 


In view of all the circumstances; the directors consider that 
excellent progress has been maintained during the past year. 
Capital expenditure during the year amounted to £1,103. 
being principally the cost of new house connections and small 
necessary additions to the mains. The negotiations for the 
supply of power to the Tramway Co. have been practically 
in suspense as à result of the war, but it is hoped that dis- 
cvssion may be resumed later. 

Annual meeting: October 28th, in London. 


Ferranti, Ltd. 


Tur directors report that for the year to June 30th, 1915, the 
profit on trading for the year was £37,231, and, after creditin 

discounts, interest, and transfer fees, and deducting genera 

establishment charges, . and renewals, legal expenses, 
income tax, bad debts, directors’ and trustees’ fees, there 
remains £16,739. The amount at credit at June 30th, 1914, 
was £2,050, making £18,789. From this there has been 
deducted interest on first mortgage debenture stock £4,438, 
interest on fivé-year notes £2,052, interest on bank loans 
£1,271, depreciation reserve account £10,000, leaving to be 
carried forward £1,028. The results for the year show a 
falling Off as compared with the previous year, but this is 
due in a considerable measure to the dislocation created by 
the war, and the heavy falling off in export business due tor 
the same reason, and also to adverse monetary conditions. 
The company have entered into a contract with the Govern- 
ment for a supply of shells and fuses, and as considerable 
outlay will be necessary in buildings and plant, arrangements 
have been made with the Government, under which certain 
advances are made by them for this purpose, and the consent 
of the debenture-holders and shareholders has been duly 
obtained. The construction work is proceeding gatisfactorily, 
and the directors hope that deliveries will commence shortly. 
The works of the company were declared a controlled estab- 
lishment under the Munitions of War Act, 1915, on September 
6th, 1915. During the year £3,046 first mortgage debentures 
have been redeemed, and the loans against five-year notes 
and second mortgage debentures have been further reduced. 

Annual meeting: October 29th, in London. 


Italian Electrical Companies. 


The Italian General Electricity Co. (Compagnia Generale 
Italiana di Elettricita), of Milan, closed the year 1914-15 with 
a loss of £1,400. The share capital is 460, 000, and a loss is 
reported to have been incurred in every year since the forma-,, 
tion of the company, four years ago. | 

The Mining and Electrical Co. of Valderno (Società Miner- 
aria ed Elettrica), of Florence, which has a share capital of 
£320,000, realised net profits of £21,000 in 1914-15. A dividend 
of 4s. per £4 share has been declared. 

The Brescia Electrical Co. (Società Elettrica Bresciana), of 
Brescia, reports net profits of £61,000 for 1914-15, as compared 
with £54,000 in the previous year. After placing 5 per cent. 
to the reserve fund the balance has permitted of the payment 
ot a dividend of 6 per cent. for the year. , 

The Dinamo Electrical Undertakings Co. (Società 
Imprese Elettriche ‘‘ Dinamo ), of Milan, which is associated 
with the Brown-Boveri group, earned net profits of £9,600 in 
1914-15, as compared with £6,900 in the previous year, op a 
share capital of £200,000. The increase 1s attributed to the 
fact that the company's plant has now passed from the pre- 
paratory period to that of full working. It is intended to 
distribute 4 per cent., as contrasted with 3 per cent. in 1913-14. 

The Italian Westinghouse Oo., which has a paid-up capital 
of £160,000, reports that the year 1914-15 opened under favour- 
able auspices, and had a fairly normal course, despite the inter- 
national political situation. Orders of the value of £400,000 
were brought over from 1913-14, and further contracts for 
£220,000 were booked during 1914-15. The deliveries amounted 
to £382,000, and the year closed with orders on hand for the 
sum of £244,000. The gross profits reached £29,000, of which 
£15,000 has been devoted to the extinction of losses, and the 
balance applied to the purpose of depreciation. 

The Italian Aluminium Co. (Societa per la Fabbrizione dell’ 
Allumino ed Altri Produtti del’ Elettrometallurgia), of Rome, 
reports that the more satisfactory results achieved in 1914 
were due, in addition to the advance in the price of aluminium 
in the second half of the year owing to the war, to the 
improvements effected in manufacturing, which had increased 
the efficiency of the furnaces and the production; the furnaces 
were still in course of completion. The gross profits amounted 
to £16,700, of which £12,000 has been p to the deprecia- 


tion account and £4,000 to the reserve fund, leaving £7,000 
to be carried forward to 1915. aoe, ee — 

The Piedmont Carbide of Calcium Co. (Societa per la Fabbri- 
zione del Carburo di Calcio o. Produtti Affini), of Rome, whose 
works are situated in the valley. of the Aosta, states. that, 
notwithstanding the developments caused by the political 
situation and the floods, the balance sheet which closed on 
December 3lst, 1914, did not 5 material variations from 
that of the preceding year. e output comprised 1,528 tons 
of carbide, 2,041 tons of raw calcium cyanamide, 1,753 tons of 
refined cyanamide, and 110 tons of silicon for aeronautical 
purposes, the last-mentioned Being produced at the request 
of the Ministry for War. After making provision for depre- 
ciation, the net profits are returned at £4,900, rising to £5,000 
with the balance brought forward, and a dividend of 4s. per 
share has been declared on share capital of £80,000. 

The. . Galileo Ferraris. Electrotechnical Construction and 
Installation Co. (Società Elettrotechnica Galileo Ferraris per 
Construzione ed Impianti) is the new title of the A. E. G. 
Thomson-Houston Co., of Milan, which has an ordinary ehare 
capital of £360,000. At an extraordinary. meeting of the com- 
pany held at Milan, an October 12th, when the change in 
the title was sanctioned, the report presented by the directors 
stated that the company had always followed a programme of 
purely national activity, which was proved by the large works 
erected in the country. The company intended henceforth, 
also, to express its purely national character by assuming the 
name of Galileo Ferraris, through whose ingenious discovery 
of the rotary magnetic field the principal part of the industry 
had originated. At the same time, the meeting elected three 
Italians resident in Paris and two in Milan in substitution for 
five foreign directors, and the chairman undertook to convey 
to the family of the distinguished Italian the thanks of the 
shareholders for their consent to the uee of his name in the 
title of the company. ö „ ö 


-Anglo-American Telegraph Co., Lid.—Interim: divi- 
dend for the quarter ended September 30th, 1915, of 158. per 
cent, on the ordinary stock, and £1 10s. per cent. on the pre- 
ferred stock, less income-tax at 3s. 2d. in the £, payable Nov- 
ember Ist. 
Calcutta Tramways Co., Ltd.—Interim dividend of 
3 per cent., less income-tax, on the ordinary shares, 
Brazilian Traction, Light and Power Co., Ltd.—A 
dividend of 4 per cent. on the issued ordinary capital stock 
is announced. , y 
Callender’s Cable and Construction Co., Ltd.—The 
directors announce an interim dividend at the rate of 10 
cent. per annum, less income-tax, on the ordinary shares 175 
the half-year. : 
Reduction of Capital—Hotopnane, ILD. —A peti- 
tion for the confirmation of the reduction of the capital from 
£200,000 to £105,000 is to be heard in the Chancery Court on 
November 2nd. . 1 
Cuban Telephone Co.—A financial daily states that a 
committee has been formed for the protection of the interests 
of the holders of preferred stock in this company. 
Montreal Light, Heat and Power Co., Ltd.—The 
direetors have declared a dividend of 21 per cent. on the paid- 
up capital stock, being at the rate of 10 per cent. per annum, 
for the quarter to October 31st. ` _ „ 


STOCKS AND SHARES. 
TUESDAY EVENING. 


The principal feature in the Stock Exchange markets this 
week is a substantial recovery in all the securities connected 
with Mexico. Notwithstanding the reported failure of the 
Peace: Conference at Washington last week, it is obvious that 
practical negotiations are going forward for the settlement of 
the country, on the basis of Carranza being recognised by the 
United States Government. Would-be sellers of Mexican 
securities have cancelled their orders, and have turned round, 
inquiring eagerly for cheap stock. There is little or none in 
the market: what there was has been swept up. Prices show 
rises ranging from 6 to 6 points on the week, and in all depart- 
ments connected with Mexico the story is the same. 

Maybe the movement is going a little too rapidly in me 
cases. Severe financial sacrifices will be called for from holders 
of stocks in existing companies that will require more money 
to put them once more a a sound footing. It is doubtful 
whether the Treasury will consent to capital being raised on 
this side for the purpose of sending to Mexico; but, of course, 
there is plenty of money in the United States, and the interests 
of America in Mexico have wide ramifications. At the. same 
time, the American drives a hard bargain; and the cost of his 
financial support is likely to be onerous. „ 

Nevertheless, it would be a great pity. to sell Mexican 
securities just now, because the latest developments look more 
like a step in the direction of peace than any negotiations 
have done up to the present. And from all indications it is 
obvious enough that the country ig exhausted and wearied 
with the long-continued internecine warfare. The recovery 
in Mexicans as a whole was started by lively bidding for rail- 
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road shares on behalf of New York, and this, it was contended, 
would not have been indulged in had not there been sound 
grounds for assuming that internal peace lay near to hand. 

So far as the other markets are concerned, the firmness in 
the War Loan stock is a pleasant feature: pleasanter, inas- 
much as politics—domestic and foreign—seem to 
more muddled condition every day. To catalogue the various 
minor difficulties may be a grateful task to that section of 
the Press which gloats over any happening that can be dis- 
torted into a sensation or a weapon for driving wedges: of 
disunion between parties and classes. The Stock Exchange 
keeps on its way with a good deal more coolness and resolu. 
tion than are displayed in certain other quarters. Prices are 
well maintained; and the volume of business, although small, 
is sufficient to pay electric lighting bills in these days of com- 
pulsory darkness. Sometimes there is a little money over 
wherewith to buy bread, but this is not always the case. 

The Home Railway market has got into such a stagnant 
condition that it took with complete philosophy and indiffer- 
ence the news that substantial additions are to be made to the 
war bonus awarded to various grades of the service, Some, 
indeed, profess relief at the finality which the arrangement 
strives to impose; though sceptics are not wanting who wonder 
how long the new arrangements will be permitted to last. 
Prices generally are heavy, in the absence of support; but the 
Undergrounds have maintained their prices with a good deal 
of steadiness. The London & South-Western Railway's elec- 
trified portion is understood to be nearly ready for public use, 
and the first section will be opened on Monday next. The 
“jumpy” Special Constable who sces unusual flashes in the 
south-western sky is quieted by the assurance that these 
lights are caused by the trials being run nightly with the new 
plant and rolling stock. i 


Amongst the home electricity shares, the only changes are 


falls of 4 in Charing Cross ordinary and of 4 in London Elec- 


tric preference, the last-named following a decline of similar 


amount a week ago. There is not much doing in this market. 
as may well be supposed; but a little demand still existe for 
some of the best kind of debenture stocks. 

In the telegraph section, Anglo-American preferred has risen 
to 1014. The company has declared the usual quarterly divi- 
dends. The deferred put on f to 22ł, but is still standing rela- 
tively lower than the preferred stock, although between the 
security of the two issues there is not a great deal of differ. 
ence. The preferred would appear to be fully, if not over, 
valued at 1014, since the dividends are paid less tax and the 
return on the money is scarcely 6 per cent. The déferred has 
stil) pene for improvement, and the price may be expected to 
go to the neighbourhood of 25. But the preferred might be 
sold and the proceeds invested in something with better pros- 
pect of improvement. l 

Eastern Extension shares and Eastern Telegraph ordinary 
stock have both regained their dividends. Great Northerns 
rose 4 to 334. Oriental Telephone preference fell back to 
178. 6d., but the ordinary remains steady at 388. 9d. on the 
declaration of an interim dividend of 4 per cent., tax free. The 
United River Plate ‘Telephone Co. has declared an interim 
dividend of 3 per cent., also free of tax. Both kinds of Globe 
shares are 4 better. New York Telephone bonds further 
improved, and are now demonstrably too high, in view of the 
yield froin the 43 per cent. War Loan—to take only one 
security. In Marconis there is not much doing. Americans 
have been dull at 17s., but have recovered a few pence; and 
Canadians are neglected. 

Telegraph Constructions are 108. higher at 31}, but British 
Insulated ordinary have come on offer again, relapsing to 103. 
Save for these changes, the list of manufacturing shares is 
steady and practically unaltered. There has been a little buy- 
ing from Holland of Henleys, in consequence of the big return 
now offered by the shares. 

Brazilian issues in general are distinctly better. Brazil 
Tractions have regained their little fall, hardening again to 
50; while the preferred are an active market in the neighbour- 
hood of 88. Canadian General Electrics have risen 6 points 
within the last two days, standing now at 116}. Most of the 
securities generally associated with the name of Latin-Canadian 
ure decidedly strong. 

The report of the International Lighting Association con- 
tains a reference to the decreased profits of the Para Gas Co., 
owing chiefly to the severe competition of the Para Electric 
Co. Asa result of negotiations, the Electric Co. entered into 
an agreement to take over the gas undertaking on terms, the 
acceptance of which the Gas Co. directors strongly recom- 
mended to their share and debenture holders; and the trans- 
action was duly completed four months ago. Victoria Falls 
Electric shares are quietly firm, with some inquiry on Cape 
account for the ordinary shares. Consolidated Gas, Electric 
Light & Power, of Baltimore, holds its recent rise. 

The market for rubber shares is fortunate in getting rather 
more than its proportion of business, as compared with other 
sections of the industrial department. Raw rubber has gone 
back a shade, but this has made no difference to the strength 
of the share market. The armament group is quiet and firm. 
Copper issues are on the rise, a fullalress boom in Wall Street 
furcing up the price of copper shares, together with those of 


railroads und industrials, the latter including quite a number . 


of shares in various American electrical undertakings. The 
robust strength of the New York market is due this time not 
60 much to the gyrations of the exchange, but to the pros- 
penty of the Continent at large. 


et into a 


SHARE LIST OF ELECTRICAL COMPANIES. 


Homa Buscraicrzy Oomranme, 
== Price 
Dividend, Oct. 19, Rise or fall Yielé 
1914. 5 


1915, this week. p. o. 
Brompton Ordinary... ee ee 10 7 =» 46 18 4 
do. 7 per cent. Pref, .. .. 7 T — 5 0 0 
Oross e eo ` 6 — 4 7 2 10 
do. do. do. Pref, ee 4 — 6 0 0 
do. Oo. ey Pr a ee ee f é — 6 8 q 
do. F b. ee ee ee ee 4 80 = 6 0 0 
ee 0 ee ee ee 5 44 — 6 19 8 
0 43 d. oe ee ee es 43 87 TR 6 8 6 
Oity of London oes ee ee Q 101 5 1 7 0 
do, do. 6 cent. Pref, .. 6 — Sil 4 
do. do. OD. we ee oe 6 100 = 6 0 0 
os do. do. 43 Deb. eo se 43 85 — 6 6 0 
Oounty of London — o w T ict — 616 7 
do. do. s per cent. Prei. 6 1 —. 517 8 
do. do. ist Deb. oe oe 4 90 — 6 0 0 
do. 0 and De 0 ee ee 85 = 5 6 0 
ee ee ee 9 —_ 7 4 0 
London ect rio ee es ee é 1 — 8 8 4 
do. do, 6 E cent. Pref. oe 6 4 — 2 6 18 4 
M do. u do. é b. ee ee oe 4 F — 4 10 , 
etropo. tan es e — 
do. cent. Pref, ee — 6 0 0 
do, Beb. ee ae oe 90 — 6 0 0 
Deb. ee ee ae 70 — 6 0 0 
St. James“ and Pall 1 0 ee 10 61 =p, 7 8 3 
do. do. do, 1 cent. Pref, 7 — 6 12 0 
do. do. b. ee ee D* 70 — 5˙ 0 0 
South London ee a ee oe ee 6 a3 — 6 19 0 
Bouth Metropolitan Pref. .. .æ. 9 1 == 614 0 
Westminster Ordinary .. .. . 9 — 618 4 
do. . és Pref, eo ee ee & 4 = 5 9 0 
TELEGRNRAPES AMD TELEPHONES. 
Anglo-Am. Tel. Pref. .. ry 9 101 +1 618 6 
do. Def, ee ee ee 12 + | 6 ll 10 
Chile 100 8 7 ee. ee ee oe 8 — 6 8 0 
Guba Sub. rd. ee ee ee ee 6 8 * 6 6 0 
do. Pref. ee ee ee ee 10 15 — 8 18 4 
ee eo ee q Uljxd. + é 56 14 9 
do. $ Deb. ee ee é 80 — 6 0 0 
Bastern Tel. Ord... .. . 7 119xd. 41 6 14 7 
do. Pref, ee ee ee Bà 66 — 6 6 0 
0 4 Deb. e ee ee é 81 +1 4 19 0 
Globe Tel. and T. Ord. .. oe æ. 6 + *6 19 0 
do. 9 ee ee ee 6 + 6 1 6 
Ge. Northern Tel, ee ee ee 99 +> 6 11 4 
0 oe se oe 18 47 _ 6 18 4 
Marconi ee ee ee ee ee 10 1 — 6 8 0 
New Tork Tel. CD.. of & 101 +3 48 6 
Oriental Telephone Ord. oe ee 10 i — 6 31 
T L do. Deb. Pre e ee ee 4 80 -e é $ n 5 
@ b oe ee es ee B 
Sp Piate Tel, os „ ee 8 af = 8 2 6 
do. Pref, ee ee 6 4 = 6 8 7 
T 
eavern Te ee ee se — 
40. é Deb, ee ee 4 80 n: 6 0 0 
Houe Ras, 
coors 1 Ord, Assented... ‘ — — : n : 
do. Dis ot 0 0 ee ee ni n — A 
Blectric ee a 
i e do. 9 ee Nil * Nil 
do. do. Income ee 6 n — 9 1 8 
Foasien Taams, &0, 
Sete ho OS e! 
Anglo- Tram 0 eo — 
8 A rel.... g 8 — 924 
do. é Deb. e ee é T — 6 8 1 
do. Deb. _ .. „ 414 74 +2 617 
0. 6 b, eo ee 6 76 — 6 18 4 
Beazll Tractions .. .. a. . D 60 +3 900 
Bombay Blectric Pref. ee ee oe 6 10} — 6 19 1 
do. : a Deb, ee oe t 87 boas 6 8 0 
Mexico de NN 84 +1 Nil 
do 6 percent. Bonds .. — aa +9 Nv 
Mexican Light Common . Nil 28 +6 Nil 
do. fi care ee Nil 873 +713 Ni 
do. lat Bonds ee ee m 46 +9 = 
- MANUFACTURING ComMPAnins. 
Baboock & Wilcox ee ee ee 16 aa 6 8 6 
British Aluminium Ora „ 6 l — 414 1 
do. Pref. ee ec 6 — 6 9 9 
British Insulated Ord, ae ee ee 16 1 s., 3 q 4 7 
do. Pref. oe ee ee 6 = 6 22 
British Westinghouse Pref. .. .. % — 8 10 8 
0. De oe ee ee 4 72 =R 6 11 1 
do. 6 D. lien ee e ee 6 101 Sre, 6 19 0 
Callenders es oe ee ee ee 15 il E 6 16 4 
do. 6 Pref... ee e ee 6 a — 6 u 8 
do. e ee ee oe 45 02 aa 4 17 9 
Castner-K or oe oe ee 16 61/- = 4 18 6 
& Swan, £8 pd. ee ee ee Nil 10/- - Nil 
do. do. fully paid e ee Ni 1 — Ni 
do. do. 4 Deb. ce ee ee 4 57 — 7 0 4 
do. do. 5% Ded. 6 60 ae EE 
Electric Construction .. .. 686 18/- — 946 
do. do. Pref, ae ec q 19/9 — 7 1 4 
Gen. Eleo. Pref, ee ae ee ee 6 — 6 6 4 
Henley ee ee ee ee 20 19 * 9 20 
do. Pref. ee ee ee oe 4 — 8 0 0 
do. Deb. ee ee ee ee 92 = 4 17 9 
r ee ee ee ee 6 8 Te 6 6 0 
Telegraph Oon, .. ae 20 813 + 712 0 


+ Allowance made for dividends being paid free of income-taz. 
ee 


Correction.—In the advertisement of the Mansfield 
electricity department for a clerk, the printer credited the borough 
with having over 100" consumers. That, of course, was 
5 the statement intended being over 1.000.“ We regret 

e slip. . 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING SEPTEMBER, 1915. 


Tux returns of electrical export and import business for the month 
of September show an all-round improvement on those of the 

previous month. Thus the electrical exports reached a total value 
if £374,418, as compared with £346,318 in August; the electrical 
imports were valued at £211,488, as against £202, 490 in the pre- 
vious month ; and the re-exports of electrical goods advanced from 
£10,676 in value in August to £19,885 in September. Of the 


` various items constituting the exporte, it may be noted that cable 


exports more than doubled in value; machinery exports also 
reached a higher level, and lamp exports slightly improved, but in 


other directions, and notably in a and telephoni® 
exports, the returns show decreased business. Machinery, tele- 
graphic and telephonic, and lamp imports reached higher values 
during the month, only partly counter-balanced by falling off in 
other lines. 

India, Victoria and New South Wales were our best customers, 
while it may be noted that Scandinavian and French purchases 
remain at a high level. Importation from the States fell off 
slightly, and Dutch lamp imports increased, reaching over £10,000 
in value. s 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


8 $s |g Sa ar ; 325 
8 223 A3 o = ih 1 SS S 
| L f 355 83 „% „ 2] of 45 3 222 222 
Destination of exports and country consigning 3 | SEE 385 om 32835 fug] BS 2883 35 8 EFE 3 3 
imports gba | EEEE gh | 8 beij 2 
8 7 £25 382 $ lag | 8 4| 78 | 3 |9 S3] as 
a lee la] IFR” 4 E. sag 
£ + £ £ £ £ £ £ £ £ £ £ £ 
Russia, hacia: Norway and Denmark ... | 4,062 | 9,765 | 840 2,018 | 2,518) 1,050 | 8,419} 214| 12 104 503| 7,435 | 36,740 
German West Africa see eee ll see eee j eee eee 11 see eee 73 95 
Netherlands, Java and Dutch ‘Indies gee 835 | 4,723 778 141 14 65 3311 140 14 16 885 19 | 7,961 
Belgian Congo ... «„ » 8 ws BOD: isa Si exe sò ivi sa ahó oe sae! l “she 21 65 
— „ „ nennen 350 47 5,037 4,6360 400 | 100 | 490 5,281 | 19,487 
Portugal 5 seks pil 54 | 363 357 lit] as © 53 284 120| . 953| 598 2,926 
Spain, Canary Isles and Spanish N. Africa... 203 | 231; 5 17 aa 488 3560 192 12 vi 2560 416 | 2,176 
Switzerland, Italy and Austria-Hungary ... | 866 171 244} 4 ove 168 | 3,593 68} „* ans 127 2,377 | 7,614 
Greece, Roumania, Turkey and Bulgaria . cu ORT xs 305 aa site Til was at „ . 77 176 
Channel Isles, Gibraltar, Malta and Cyprus... 195 10 151 50 oes 238 38 11 11 eee 4| 364 | 1,072 
U.S. A., Philippines and Cuba ose ose 385 ee 726 49 PF ans 906| s. 296 13 44| 961 | 3,380 
Canada and Newfoundland . ove 7 oie 577 348 f 1,137 | 4,196} se 612 29| 179 | 7,085 
British West Indies and British Guiana 8 13 IOT -u 106 i gé 40 ses 311 828 1,028 
Mexico and Central America at eae ee 1 36 sits sw a 113 95 134 398 
Peru and Uruguay 277 5 25 95, 72 69 w. 3| 80 643 
Stat te cae ap. c Cee RE 92 4) 277] „ 394 N * 280 28 1328 
BA — „ „ | | BOK] 3880 3828 364 882) £16 3080 619 176 36 10 878 4,805 
Argentina see | 1,068 | 9,001 302 534 930 1,199] 2,728} 1,187 | 30 | 5,059} 518 | 22,616 
Colombia, Venezuela, Ecuador ‘and Bolivia... 37 SiT | aa 331 Pon ai evs “ns 458 a 555 670 
Egypt, Tunis and Morocco ... A wee 260 | 1,418 189 7% PE 51 6399 471| 261 | 425 101} 433 | 4,325 
British West Africa ... éi 8 jis 7 445 . 42 151 1,7544 . 42 45 17 | 2,689 
Rhodesia, O.R.C. and Transvaal... Sah 453 | 6,291 | 1,101| 3,334 437 586| 111| 376 | 212 182 25 | 13,108 
Cape of Good Hope ... ov a 500 642 | 3,563 853 921 37 | 1,454 35| 209 29 96 52 7,891 
Natal ... 269 | 3.679 | 705 257 110 | 14,766) 32 49 9 311] 172 | 20,359 
Zanzibar, Brit. E. Africa, Mauritius & ibn 58 79 51| 308 26 280) ee Sas 2200 255 1,291 
Azores, Madeira and Portuguese Africa ... 102 sis 191 65 és 40) . sss 72 bas = 423 893 
French African Colonies and Madagascar... 15 ‘i AB) ves ose iS aes aen rea S P 108 
China and Siam ics, %s We 0486642586 38428 215 57| 83 2142| 6160 48 11] 150| 609 4,956 
Japan and Korea ion eae oi saa 6 126 51 14 113 631| . | 2,830 W ose 220 | 4,031 
India oes Ses dis we * | 2,509 |22,002 | 3,824) 3,102 | 51 1,0728, 427 3,442 1625 111 202} 649 | 47,016 
Ceylon * 312] 727 1480 35 42! 59 559 s 65 3 26| 49| 2,025 
a Fel Malay States and | 
Sarawak oss bee 366 909 | 332 452 ii 389 | 1,786) 207; 91 7 56 24 | 4,568 
EAE ae ˙ĩ— . ah Cani „ 580 57 91173 582 1,453 
West Australia me dis? „ 20k ah | 132 428 220 eas | TEA Se 290 43 | 2,267 
South Australia... ase 329 4.326 | 256, 200| — 23 1654 | 16 7 3,395] 657 | 14,363 
Victoria „ o — „ =ãQu a ee 8 5 949 | 382 14,730 100 1,108 | ... | 788} . | 49.754 
New South Wales 510 9,617 1 576 2,708 133] 407 11,469 7,673 1,139 33 4,615 1,322 | 41,202 
‘Queensland... me an T ov 100 „ 76 265 247 403 sas se ee 4.233 
Tasmania 5 413 44 .. 2.170 „„ 87 46 580 . | 2,973 
New Zealand and Fiji Islànds ... . 2404 872 | t 1,875 651 1,330 3.932 43| 180| ... 11,2310 294 | 24,648 
Total, 8 |15 971 \14,785)21,648)18,059 | 3,311/10,004 RY ATO SELON Soa 5420 |38,677/25,511 374,418 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


Russia, Norway, Sweden and Denmark ... 39 | 2,210 35 
Germany 2 0 see eee eee eee eve eee eee 
Holland... ooo - ees eee eee eee oe 1,018 275 
Belgium y eee eee ees eee. eee ees eee eee 
France ose eee eco - eee eee eee 120 2,637 360 
Switzerland eee eee eee ees ete 1,306 . 10 315 
1 s.. 66% eco eee eee ese 2 4 397 6 
5 eee A oes oe bas ve 8 
United States eee eee eee ... | 8,694 | 7,860 2,692 


Total, £ 10, 161 118,132 13,683 


— —ͤ— — — — —— | k ũ — —̃ — —ů — — — — — — 


15,828 18,097 1,690 33,958 169,851115,255 [11,421 18,754 206, 830 


146 674 460 10,390 3,630 1,941 984 9,393 29 902 


10,076 22 eee 282 | K 435 | ... 387 12,495 
see eee eee eee ees eco eee 45 45 
3,349 2,230 603 109 40 4,725 | 3,398 89 17,650 
280 86 419 | 6 859 14 200 | 1,635 1,181 12,305 
eee ese 32 2, 477 eee eee 130 eee 7 044 


1,977 5,085 176 13 841 66,167 7,954 5,274 7,659 27,379 


Additional R lamp parts, £274 ; carbons, 22,167; Victoria, telegraph and telegphone apparatus, £83 ; Canada, wires 
and cables, 21 329 electrical goods, £605 ; machinery, £200. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United . 


Various countries, mainly as above... 1,997 | 3,316] s. 


1,214 | 2,470 | s | 166 | 258 9,935 |1985 


504 | 125 


TOTAL EXPORTS : £374, 418 TOTAL RE-EXPORTS : £19, 885 TOTAL IMPORTS: £211 488 


Nore.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third eolumns contain many amounts relating to goods otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those 3 in en columus. Imports are credited to the country whence consigned, which is not necessarily 


the country of origin. 


~ 
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OUTPUT OF COAL AND THE USE OF 


ELECTRICITY IN MINES. 


From latest reports of H.M. Inspectors of Mines we learn 
the total output of coal for the different districts of. the 
British Isles, during 1913 and 1914, was as follows :— ` 


Year 1914. Tear 1913. 
District. Tons. Tons. 

No. 1 district, Scotland 38,847,362 42,456,516 

No. 2 „ Northern oon ie 52,384,478 58,675,687 

No. 3 „ York and North Midland 66, 807 623 72,95 1.841 
Nö. 4 „ Lancashire... . 2465, 200,447 28,130,815 

No. 5 „ South Wales wes 53,879.728 56,830,072 

No.6 „ Midland and Southern 27,430 992 28 284,387 

Totals 265,550,630 287.329,48 


which shows a decrease of 21, 778, 718 tons. 
The value of the coal worked in 1913 is given as 
£145,210,493, and for the year 1914, £132,536,184; 80 


that the loss in money due to the lessened output was 


£12,674,309 sterling. The loss is, of course, due to the dis- 
location of trade following the outbreak of war, and especially 
of shipping, upon which so many collieries depend. This is 
most noticeable in Nos. 2 and 3 districts, embracing the 


whole of the North of England and Yorkshire. Scotland, 
too, was affected in the same way, and in about the same 


proportion. The loss in value is equivalent to rather more 
than 10 per cent., and, under the circumstances, matters 
might have been much worse. . 

It is interesting to note, however, that in Ireland, which 


is in No. 4 division, the output increased by nearly 10, 000 


tons, viz., from 82,521 tons in 1913, with a value of 
£50,654, to 92,400 tons, the value of which is given as 
£54,993 ; also that 130, 440. fons of coal. with. a value of 
E73, 566 was produced from the Kent coalfield. 


It is also interesting to note, in view of all that has been 


said recently in regard to the price of coal to the consumer, 
that the value at the pit, according to the figures given above, 
works out at about 108. per ton. It must, however, not be 
forgotten that this is the average price, as much of the coal 
would be sold for less than this figure, and the better 
qualities would, of course, command a much higher price, 
and as it is the better class of coal which mostly is used in 
households and around the price of which most of the dis- 
cussion has centred, it is rather misleading to assert, as we 
believe has been done by those who ought to know better, 
that coal costing 258. to 30s. per ton to the customer is 
worth only 10s. at the pit. 
the cost of wagon hire, carriage, wharf, and siding dues, 
which amount in very many cases to nearly as much as the 
coal is worth, and to-day good house coal at the pit costa from 
208. to 25s. per ton. The reason for the advance in the 


machine. 


Then there are to be added 


price of coal is due first to the great increase in the wages 
of miners, and secondly, to the increased cost of timber and 
general stores consumed by the collieries; and it is most 
likely that the price of coal will remain high — possibly 
at a higher level than at present — for a long time to come, the 


chief reason for this being the scarcity of labour and the 


inordinate demand of the miners for higher wages as the 
price of coal increases. 

The remedy for this, of course, is the introduction of coal- 
cutting and labour-saving machinery generally, and as wages 
increase the tendency will undoubtedly be to displace manual 
labour by machinery, as the saving effected is much more 
apparent when wages are high than when low, as they have 
been in this country when compared to wages in the United 
States of America, for instance, where coal-cutting machinery 
is used to a very much greater extent. The advantages of 
coal-cutting machinery in this country are rapidly becoming 


more and more recognised by colliery owners, and it is 


satisfactory to note that 169 more machines were installed 
during the year 1914. The total number of machines at 


` work was 3,111, of which 1,415 were driven by electricity 


and 1,696. by compressed air. The following table shows 
the number and type of machine, together. with the quantity 
of mineral mined by their use. It also gives the number 
of conveyors in use at the coal-face. | 

This table emphasises the superiority in numbers of 
the electrical machines to those driven by compressed 
air, in the case of the long-wall face type of machine, 
viz, the disk, bar and chain types. The proportion 
is nearly two to one, there being 1,407 of the former 
to 734 of the latter, As regards the percussive type of 
machine, this unfortunately cannot —80 far—be driven 
satisfactorily by electrical means, but we have no doubt 
that even many of these machines were.operated by com- 


pressed air generated by an electrically-driven air-com- 


pressors. The output of these machines is small compared 
to the long-wall type of machine. Of the total output 
of coal obtained by machines, viz.,23,976,371 tons, only 
2,168,851 tons, or less than 10 per cent., was obtained by 
percussive machines. The coal cutter of the future is 
undoubtedly the electrically-driven long-wall type of 
The percussive machine is limited in its opera- 
tion, as it must be fixed in one position while at work, but 
the great disadvantage is the extremely high cost in con- 
sumption of air for its limited output. An electrical 
machine—could one be satisfactorily devised—would no 
doubt be operated at one-third the cost for energy. 

There were 408 conveyors at work at the coal-face, and 
this method of dealing with the coal after being mined is 
slowly but surely gaining ground. The reports do not say 
how these were operated, whether electrically or by com- 
pressed air, but as they are in use, on long-wall faces, it may 
may be quite safely assumed, as most of the coal-cutters are 


CoAL-CUTTING .MACHINES AND CONVEYORS. 


Eleotrically-driven machines. 


Statute tons of mineral out. 


Type 
District, 
Disk. Bar | Chain. | Percussive. 3 
1 | 515 | 216 | 12 | 2 2 
2 58 33 63 2 = 
3 157 87 104 — 2 
4 7 19 — eas 
5 3 38 3 = — 
6 35 20 29 — — 
Total 775 413 | 219 4 4 
1 119 7 — 40 — 
2 61 15 8 451 11 
3 175 60 35 99 6 
4 117 34 5 209 — 
5 1 50 7 29 — 
6 14 6 20 91 5 


— ——— ——— — 


Grand total ... 


Total ... eee 487 172 75 922 22 
1,262 585 294 926 


ES | PS —— 


: Conveyors. 
Coal. Ironstone. Fireolay. 
Tons Tons. Tons. 
7,808,984 53,532 2.961 128 
1.256.433 = == 68 
3,556,410 — — 116 
213,747 — — 63 
770,654 161,192 — 6 
13,990,878 . 214,724 2,964 — 
1,313,593 16,572 — — 
2,317,879 — — — 
8 549,722 — 27,007 — 
1,733 922 = = — 
392,079 — — — 
678 298 86,883 — — 
9,985,493 53,465 27,007 — 
— 
23,976,371 268,179 29,971 408 


ae Sa a ͤ?:.xxkœ-—K—8 ya a e a 
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electrically operated, the majority of the conveyors would 
also be worked by electricity. 

What strikes one most from an examination of the fore- 
going table, is the enormous development of machine mining 
in Scotland. More than half of the electrically-driven long- 
wall machines in use in the collieries of Great Britain are in 
Scotland, and these machines obtained practically one-third 
of the whole of the coal ontput obtained by machine mining. 
Surely if coal-cutting pays in one district to such an extent, 
it would seem to be worth very much more consideration in 
the other districts than it is evidently receiving. Of the 38 
million tons of coal produced in Scotland, one-fifth was 
obtained by machine mining. 

In regard to the use of electricity in mines for other 
purposes, the following tables show the aggregate horse- 
power in use for different purposes, both below and above 
ground, in coal mines and metalliferous mines respectively :— 


The next use of importance is haulage, and there is still 

room for a considerable extension in this direction. Electric 

winding does not seem to make much progress, especially in 

the North of England, where the collieries have such excel- 

lent facilities for obtaining power from the supply companies. 

South Wales still leads in this application of electric 
wer. 

In regard to lighting, there is a distinct improvement in 
the numbers of electric miners’ safety lamps now being 
used, though, of course, the proportion is still very small, 
compared to the number of oil lamps in use. Of the latter 


there were a total of 679,572, and of electric lamps 75,507, 


or 8 little over 10 per cent. The only objection now to the 
electric lamp is the cost of installation and maintenance, 
which, no doubt, will be overcome as manufacturers gain 
experience, and the managers and miners begin to recognise 
their great advantages in efficiency and safety. 


ELECTRICITY IN COAL MINES.—SUMMARBY OF AGGREGATE HORSE-POWER. 


Above ground. | Underground. 
JJ 8 

Number i. Coal l Gross 

District, | of mines. l 5 : . ; 

Winding. | fen. | Haulage, | ore | janeons. | Total, | Haulage. | Pumping. maahiner) | ieneous, | Ton. 

è soreening. 

1 340 2,991 | 8.6511 3,4781 | 7,281 | 10,7813 | 30,1834 30,1343 | 60,9324 | 22,1494 3,755 70 06.9721 137,155 y% 
2 279 | 11,118 | 18,6444 | 10,0634 13,485? | 26,6243 | 78,9364 | 40,681 42,6571 | 4,2453 3,2911 90.8751 169,811 
3 240 1,4623 | 10,292 5b 3,0544 21.5378 29,5100 65,8578] 28.699 16.366? | 9,124 3,6003 | 57,7904 |123,64823 

4 137 268 3.2921 1.0311 3.1801 5.3451 13,1171 10 5451 9 8893 832 1.235 22.5024 | 35,620 

5 291 | 16,372 | 17,924 14,6933 | 9,528} | 35.314 | 93,8323 | 42,783 55,0951 7994 | 1,7654 00,4431 194,276 
6 131 2914 | 2,2164 | 1,5344 | 3,3574 | 4,7644 12,1641 | 18,3334 | 19,012 2,428 | 1,832% | 41,105# | 53,2702, 
Total... | 1,418 | 32,503} 58,02 170 33,856 | 58,3714 111,340 294,092 71,176% |193,9534 | 39,5784 | 14,9803 |t19,68933|718,7823 

ELECTRICITY IN METALLIFEROUS MINES.—SUMMABY SHOWING AGGREGATE HORSE-POWER. 
z Above ground. Underground. 

District. Number Gross 

of mines. | Winding. | Ventilation. | Haulage. | jane. ‘Total. | Haulage.| Pumping. machinery, inmeces, | ‘Total. | totel 
1 106 4 | 30 1854 321 20 178} — 514 2501 572 f 

2 71 r2 | = 395 466 159 915 a= 408 1,482 | 1,948 

3 27 — 52 61 143 — 77% — — 774 2201 
4 790 150 385 8011 [ 2126} 781 12431 = 292 2,316} 4.4421 

5 130 — 10 580 720 10 110 — 15 135 855 
6 843 3 28 3,5481 4,4221 10 1,370 sė 33 1,413 5,8354 
Total 1.967 1533 505 8,H119 12 980 3,8947 — 7993 5,674} 13,8734 


5,5744 


It will be noticed from these tables that the greatest 
amount of power is used for pumping nearly one half. of 
the total horse-power installed underground in the coal 
mines, and more than one half in the metalliferous mines 
being applied to this purprse. Taken altogether more than 
one fourth of the total electrical horse-power installed in 
mines is used for pumping, and from this one may obtain 
some idea of the cost of keeping the mines clear of water. 


Birmingham.—TRamway STOPPAGE.— On Tuesday last 
week the operation of the whole of the city tramways was sus- 
pended for half an hour, due, it appears, to the exceedingly heavy 
demands on the electricity department at the time (about dusk), to 
meet which it was decided to suspend the traction supply in order 
to maintain the manufacturing supply. It will be remembered 
that the Corporation has a temporary 10,000-Kw. generating station 
practically completed at Nechells, and it was anticipated that this 
would be available for supply in August, but, owing to delay in 
plant delivery, this station is only now being completed. 


— 


PARTICULARS OF ELECTRIC TRAMWAYS IN THE COMMONWEALTH OF AUSTRALIA. 
THe following Table of Statistics relating to Australian Electric Tramways has been compiled by the Commonwealth Engineer :— 


Percentage 


Mileage Energy | 
(route) generated. Car-miles Gross Working of working No. of No. Ne. of 
State. open for | Capital cost. Kilowatt- run. revenue. expenses. | expenses on passengers i of employés. 
traffic. hours. gross carried, Cars. 
revenue. 

Miles. 2 ae Thousands. | Thousands. 2 ian £ Per cent. | Thousands. 
New South Wales... „„ | 14574 7,060,424 | 93.554 27,008 1,783.620 1.522.489 85 36 200 512 1,399 9,195 
Victoria eee eee 61°95 841,071 | 6,617 4,166 193,306 144,308 74°65 28 268 183 719 
Queensland.. Sè eee 34˙55 — ' 7,014 3.979 300,195 — — 44,691 149 803 
South Australia . eee 51°46 1,396,638 | 12,000 5 326 828,809 202,503 61°59 43,797 170 1,073 
Western Australia... eos 46°83 1,065,312 | 4,902 2,703 186,757 127,049 68°03 17,473 119 449 

ia ès 16°73 180,790 ! 1,562 849 56,605 33,972 60 02 6,526 47 259 

Commonwealth eee oe 357 26 10,544,235 | 32,095 44,031 2,849,292 — == 431,267 2,067 12,498 


In addition to the above services, the following other-motive-power lines are in operation :—Steam (miles): N.S.W., 70; Victoria, I; 


Queensland, 74. Cable (miles): Victoria, 46. 


Horse (miles): Victoria, 124; South Australia, 194 ; Western Australia, 29. 


The controlling authorities of the various tramway services are :—Government (miles): N. S. W., 211; Victoria, 54; S. Australia, 171; 


Western Australia, 52, Municipal (miles): Victoria, 234 ; Queensland, 71; S. Australia, 511; W. Australia, 11 ; Tasmania, 161. 


Private 


(miles): N. S. W., 41; Victoria, 923; Queensland, 344 ; S. Australia, 24; W. Australia, 144. 
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NOTES ON FAULTS IN CABLES. 
Bry E. P. AUSTIN, A. M. I E. R. 


THE construction of paper - insulated lead - covered cables is 
such that under certain apparently simple fault conditions 
localisation tests are often inaccurate. In the following 
lines the writer proposes to investigate some of the causes of 
this inaccuracy. 

Paper lead cables are commonly made up in the following 
classes :—Single core, two and three core, and two or three 
concentric conductors. The triple-concentric conductors 
are usually installed on three-wire networks, and have 
the outer conductor earthed at the generating station and 
of half the sectional area of the other two conductors. 

Insulation breakdowns can usually be attributed to damp, 

ed paper, or overheating of the dielectric, the 
primary causes of these conditions being mechanical 
or electrolytic damage to the lead, ‘faulty box glands, 
creeping of damp along the strands due to careless 
handling, abuse of the cable when laying, or over- 
heating due to excess voltage or overload. 


FId. 1. 


Protection against electrolysis is obtained by frequent 
bonding between adjacent cables, across boxes, and between 
traction return circuits and the lead sheath. 

Faults that occur through mechanical damage subsequent 
to laying operations generally declare themselves at once if 
the cable is alive, but damage from other causes frequently 
results in faults that develop over a period of time depending 
on the environment of the cable at that point. f 

Dealing first with the triple-concentric cable, we will 
consider the indications of a fault, its development, and the 
type of test likely to give most accurate results. 

With this class of cable, faulty lead allows the inflax of 
damp and lowering of the insulation between the outer con- 
ductor and earth. In course of time the damp creeps along 


fsurce of 
Supply 


Fia, 2.—a = l X EE, + Ea). 


the cable until the general insulation between con- 
ductors becomes low enough to form a low-resistance fault or 
dead short. 

It is much better to localise and remove a fault before 
this last stage is reached and while it is possible to locate 
a faulty cable on a network during working. 

A suitable arrangement is shown diagrammatically in fig. 1. 
A second neutral bus-bar is made use of, and its potential to 
earth varied at will by means of a battery, accumulators 
being the most suitable. The two-way switches form con- 
tinuous contact during the change from the neutral working 
bus to the auxiliary bus. The method of procedure is as 
follows. 

Choosing a period of light load, the network is divided 
into sections at the street pillars and boxes on all three 
conductors. The neutral of No. 1 section is switched on to 
the auxiliary bar, the accumulator switched into circui 


and the reading on ammeter a noted. If no current is 
indicated, then each section is taken in turn until the one 
containing the faulty cable is found. 

The precise cable is discovered by transferring portions of 
the faulty network to the sound network until the ammeter 
indicates no leakage. 

The faulty cable will probably be sound between the inner 
conductors, and possibly between each of these and the 
nentral, therefore the localisation test will be simple. The 
Murray loop test is applicable if the fault resistance is low, 
or a fall of potential test may be used, employing a high- 
resistance galvanometer or suitable voltmeter. 


Fia. 3.—5 = a (dy — ds){dy. 


In many instances a cable fails before its condition 
is suspected, and the resistance between all conductors 
becomes low. Ifthe paper has not been too badly damaged 
in the region of the fault, the oil will run in between the 
conductors and cause the conditions to become unstable. 
Localising under these conditions ane considerable 
difficulty and takes up considerable time, as it is 
generally necessary to develop the fault again by 
applying a fairly high potential through a resistance, 
and maintaining a sufficiently heavy current through the 
fault to reduce the paper to stable condition at this point. 

Before applying a test it is essential for success to 


Fia. 4. 


determine accurately the relative condition of the con- 
ductors to each other and earth, and from that to decide 
how far the requirements of a given method or methods are 
met. 

In all methods there are certain essential requirements, 
which may be briefly summarised as follows for a few of the 
common ones. 

Fall of potential, figure 2. One conductor must be 
sound or another sound conductor available, possibly 8 


l E i 
€---Vi---x------- Ve — ——— * 


Fra, 5. 


neighbouring distributor or pilot, otherwise a tempœrac) 
wire must be used, which is often inconvenient. Failis 
these, the method in figure 3 may be used provided 
point c is available. This method and its adaptations d 
not very accurate, as the fault resistance from either at 
may not be equal. When all conductors are shorted, 28 and 
have assumed, one may be used as the wire undet test 

its neighbour as the earth lead. 


—— ee b ——— — — Á ——— —— ee ee 
— 
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Bridge and loop methods are simple and effective. They 
call for one sound conductor, preferably of equal section to 
the faulty one, the shortest possible instrument leads, and 
they are most accurate when the fault resistance is low. 
Fig. 4 illustrates the well-known Murray loop method. 

Assuming that the cable has low resistance faults between 
all conductors and earth, it is probable that the insulation 
between any two conductors will hold up under a test pressure 
of, say, 6 volte, and apparently fulfil the conditions n 
for the method shown in diagrams 2 or 4, but misleading 
results are often obtained for the following reasons :— 

Fig. 5 represents the state of affairs described, and its 
effect on a fall of potential teat. 

v, accurately measures the drop on the length a, but v, 
is the difference of potential between e and d. The loop 


( i r 
te E 


Fig, 6. 


1 e G is shunted by the fault resistance, and therefore Vs 
will measure the drop across the fault less the drop from 
e to G. 

The loop test is also inapplicable in these circumstances, 
as shown in fig. 6, where A representa the cable con- 
nections, and B the equivalent lozenge diagram, in which the 
resistance r representa the fault between cables having au 
uncertain position of the point of contact c. 

The alternative methods to use are those applicable to 
short-circuit, namely, the fall of potential without a return 
wire, as illustrated in diagram 8. 

The other test for short-circuit is the overlap method 
shown in disgram 7. The principle is self-evident from 
the formula given. Since the fault resistance is measured 


FId. 7. ö 
æ = (rı—ra + 312) /a where u = resistance per yard of cable. 


in this case, and not used merely as an instrument or battery 
connection, it is essential for success that the fault should be 
perfectly stable during the tests, and have the same value 
from either end of the cable. 

Induction methods are strictly limited in their scope of 
usefulness on concentric cables, and are quite inoperative on 
armoured cables, for obvious reasone. The screening effects 
on concentric cables are sufficient to damp inductive 
phenomena, in addition to which the impulses impressed on 
the cable flow along the lead to any remote point of contact 


with earth, and there is, therefore, no definite indication 


of the position of the fault. 


IGNITION MAGNETOS. 


(Concluded from page 611.) 


As the ignition magneto always has to work intermittently, one 
must endeavour to produce the maximum effect at the moment 
when it is doing useful work—that is, when the epark is to be 
produced by opening the circuit—and with this in view, it is not 
a matter of indifference when the circuit is closed. At very low 
speed the influence of closing the circuit is next to nothing; the 
maximum corrent is always produced at the moment when d Bſd a 
is a maximum, and it is sufficient if the circuit is closed long 
enough before the rupture: it can even be closed for several cycles 
without affecting the value of i. At high speeds this does not hold 
good, and if one wishes to obtain the greatest possible current 
strength at the moment of break, one must take care to close the 
circuit at the moment of maximum flux. This is well shown in 
fig. 7, where Curves I and III start from zero flux, whilst Curve II 
corresponds to starting from the maximum flux. These curves are 
calculated by the method given on p. 510, for the same coil as fig. 6, 
and for a speed of 20\revs. per second. Between the limits shown 


the strength ef current varies, but it is clear that the best result is 


always attained when closing is effected in the sector 0°—90° for 


the spark to take place in the neighbourhood of 180°, and that it is 
necessary to approach 90° as closely as possible. 

It might appear that, this point having been established, there 
would be no difficulty in fixing onoe for all on the point 90“; in 


reality, however, practical conditions sometimes require complete 


closing during more than one revolution, and then it is found that 

the useful current strength diminishes when the speed increases f 
In other cases, on the contrary, the duration of closed circuit has 

to be reduced, and the consequence is a weakening of the useful 

effect. Finally, it happens with magnetos that have a double: 
winding that the secondary current has sufficient influence to. 
disturb the régime described above, and sparks are sometimes pro- 

duced at times other than the break ; each case, therefore, requires 

special considération, with the help of the foregoing information. 

As the variation of the maximum current with the moment of 
closing occurs only at high speeds, when the current strength is- 
almost always more than sufficient, apparently it might be 
neglected without inconvenience ; as a matter of fact, however, it. 
must not be forgotten that, in spite of the considerable volume of 
the magneto relatively to its useful output, it is a machine of 
which the heating is always to be feared, and although a pre- 
mature closing of the circuit may diminish the maximum current 
atrength at the point of rupture, it has also the grave drawback of 
materially increasing the R.M.S. value of the current, and, 
consequently, the heating effect. 

The coefficient z mentioned on page 511 depends entirely on the 
magnetic circuit, and, as already indicated, it is proportional to the 
limit of the ratio of the current strengths at very low and at very 
high speeds. 

If the flux had a sinusoidal wave-form, the value of z would te 
unity; this is one of the few cases in which it is possible to make 
the calculation. In the case of magnetos, for want of being able to 
determine to a sufficient degree of accuracy the maximum value 
aB/da, we must be content with the approximation obtained. 
by the direct measurement of the variations of flux A B for angles 
Aa, whence 2 = max. AB/Aa ＋ max. B; or the elongations , which 
are proportional to the variations 4 B (page 510) are utilised,. 
replacing A a by 27/p for p measurements per revolution, 


Very numerous measurements made on good magnetos of different: 
makes show that Z varies between 4 5 and 7, although the machines. 
are almost identical in appearance. 

Considerable changes in the form of the curves of flux result 


from very small differences in the shape of the elements of the 


magnetic circuit. Generally speaking, the pole-pieces Pi and Pa. 
and the shoes A A of the H armature subtend equal angles of 90° 
(B in fig. 8), and as the air-gap p — pi is very small, the width 
d of the shoes is practically equal to the opening D between the 
tips of the pole-pieces. It is preferable to allow a small overlap, 
making d > D rather than d < D. When the overlap is small, of 
the order of 1 mm, in ordinary cases, the ratio z remains almost 
constant. 

On the other hand, if d < D, even for a difference of 1 or 2mm , 
the flux curve shows a kind of step corresponding to the passage 
of the shoes between the pole horns, and the curve dB/-a presents 
a double peak (fig. 9), so that with equal maximum flux the oo- 
efficient Z may have a value of 3; the magneto, whilst quite suit- 
able for normal speeds, makes bad startings. The failure of 
several models was due to this cause. 

The air-gap m — ei ought to be made as small as the mechanical 
conditions will permit; it is often less than 0'2 mm. If it is. 
further reduced there is a risk of the shoes touching the pole- 


pieces through wear of the bearings. 


If the air-gap is increased, another defeot is introduced; the 
flux is reduoed, but what is more serious, the maximum variation 
falls more rapidly still, and the value of the coefficient z becomes. 
very low. Fig. 10, which relates to two air-gaps of 0°2 and 
0°45 mm., with a radius i of 28 mm., illustrates this point; to 
facilitate comparison, the curves for the two air-gaps have been 
displaced with regard to one another by an angle of 90°. They 
show that the flux is equal to 63,500 maxwells for an air-gap of 
0'2 mm., and 56,400 for 0'45 mm.; but at the same time 2 falls. 
from 5 to 3'8. This clearly demonstrates the importance of small 
air - ape. 

The power of the magneto being a function of the maximum flux 
S Bmax, and Bmax. being dependent on the quality of the iron used, 
the only independent variable is really 8, the cross-sectional area 
of the core (= N E in fig. 8). It is advisable not to press the 
induction too far, to avoid trouble from hysteresis, and from the 
saturation of the iron. With sheet-iron laminations of good 
quality, the induction may be from 12,000 to 18,000 ; with cast-iron 
it is difficult to exoeed 9,000 or 10,000. 

The shoes A A have a surface s = pi B F (fig. 8); it is not advis- 
able to make F too great, as there would be a tendency to leakage 
of flux outeide the winding, and therefore the ratio /s should not 
exoeed 6, which gives a field of about 2,000 ganes in the air - gap. 
It only remains to determine the dimensions of the magnets. The 
best magnets never exceed, at the neutral section and on magnetic 
short-circuit, an induction of 7,000 gauss, and it is better to 
reckon only on 5,000, which, allowing for the inevitable leakages, 
gives a useful induction of about 3,000; hence the magnets must. 
have a section of almost four times that of the armature core. The 
length of the magnets may vary widely, according to considera- 
tions of construction, available space and weight ; as the magnetio 
circuit is almost closed, there is nothing to gain by making the 
magnets long so as to avoid demagnetization. Generally the length 
is five or six times the diameter of the armatare. 
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Ignition magnetos being intended to generate a current which 
is broken at the most favourable moment—that is, when the axis 
of the armature is perpendicular to the lines of force of the 
magnet—the magnetic field due to the armature current cannot 
at that moment have any effect upon the magnet. But this is not 
always the case in practice, and it happens sometimes that the 
rupture takes place after the position of zero flax is passed, and in 
that event the current tende to demagnetise the magnets, More- 
over, the current does not always stop suddenly at the moment of 
break, but often sets up an arc, which prolongs its duration, and 
this delayed current may have a detrimental effect. As the 
magnetomotive forces of the magneta and armature may be of the 


Fic. 7.—CURVES SHOWING THE EFFECT OF 
CLOSING THE CIRCUIT AT DIFFERENT 
INSTANTS, 


Fig. 9.—OURVES OF FLUX AND dB/da 
WITH ARMATURE SHOES NARROWER 


opinions are divided, but the expressions given above, applied to 
magnetos in good running order, give limiting values of practical 
interest. Asa preliminary step we can include the values utilised 
in practice between the two following examples: For motor-cyoles 
small magnetos are made, which weigh lees than 2 5 kg., and give 
at starting a sufficiently powerful spark when the speed reaches 
about one revolution per second. The energy per spark, obtained 
from the above formula, is then of the order w = 0007 joule. 
On the other hand, the type of magneto most generally used on 
cars with four-cylinder engines, running at the maximum speed, 
gives w = 1'2 joules. The first value would clearly be insufficient 
to ensure the regular running of the engine; there would be 


Fria, 10.—EFFEOT OF WIDTH OF AIR- 
GAP ON Curves deſda. 


THAN GAP BETWEEN POLE TIPS. 


same order of magnitude, this point is worthy of attention ; the 
best course seeme to be to take care that rupture does not ocour 
with too much delay after passing the line of zero flux. 

As the ignition magneto is intended for intermittent operation, 
the energy available at each rupture is the important quantity, 
apart from the true power, which is another function of the 
speed. Neglecting the current, often negligible, which follows the 
spark, at each rupture we have at our disposal the energy 
W Ii. We can determine w for the two limiting cases 
zero and infinite speed—but first it is necessary to reas the 
inductance L and the resistance R of the cirouit in terms of the 
dimensions of the winding. As a first approximation let us assume 
that the inductance is proportional to a constant term B, to 
the section 8, and to the equare of the number of turns, or 
L =_B8n*, For similar armatures we can write R = an’, 


Fic, 8.—SECTION OF H ARMATURE AND POLE-PIEOCES, 


Substituting for dB/da in the equation for i, we have i, = 
2 * m 8 2 Bosx/B, whence W = 2 r? B N z? 5° BI. a“, or, 
replacing the induction by the total useful flux, Omas. = 8 Banax.» 
we get W = 2 rT? Bm? Z? 8 O%max/a%, It might seem advantageous, 
for a given flux, to lower the induction by increasing 8; but the 
factor a is lore gingers of xh era the mean length of a tarn 
increases e ion, and it is erable to 
induction near 12.000. j p ne 

Let us take now the higher limit of current strength; we have 
w = 8/28 x (B, — B.), or at the maximum, when B, = — B,, 
wW = 28/B X Bina. 

The two limiting expressions have this feature in common—that 
the number of turns does net enter into them; the energy is 
derived almost entirely from the magnetic circuit, and it is only 
by increasing 8 that one can increase the available energy, since 
other considerations fix the maximum induction. We speak here 
only of the section 6, but the interesting faotor is really the volume 
of , Which is implicitly given by the value of s, since we know 
that there is a practical relation between s and s, the polar surface, 
- which is itself a function of the diameter of the armature. 


As to the energy necessary for igniting the gaseous mixture, 


.cirouit, and it is quite admissible for 


numerous misfires ; but the second is certainly too high. One can 
safely say that with an expenditure of energy of one joule per 
spark the ignition is always perfectly ensured, and if misfires oocur, 
the cause must be sought outside the magneto. 

The foregoing calculation applies only to the energy available at 
the moment of rupture, and can be regarded as giving the 
maximum energy in maznetos with separate transformers ; but in 
magnetos with direct sparks, as well as in low-pressure magnetos, 


in which the electrodes of the plug or of the ignition lever 


remain iu connection with the magneto, it may happen that after 
the break-spark the current may be maintained by the electro- 
motive force (much weaker, but not negligible) generated sim 

by rotation of the armature, and this would partiy explain the 
fact, often observed, but without actual proofs, that magnetos 


with direot sparks are more effective, for equal power, than those 


with separate transformers. 

The power necessary to drive the magneto includes the useful 
power given by the product of w with the number of sparks per 
second, together with all the electrical and mechanical losses. 
Few tests have been made on this question, but it is probable that 
the useful energy represents only a small fraction of the total 
energy expended, and that the efficiency is small. 


Fic. 11.—OvURVE OF INDUCTANOE OF AN IGNITION MAGNETO, 


Up to now we have assumed that the inductance of the arma 
ture is constent and indepsndent of its position; this is far from 
being the case. The inductance varies with the current in the 
winding and with the position of the latter. The hypothesis of 
constant inductance enables us to obtain a fair approximation in 
the calculation of i becauseof the appreciable resistance in the 

the determination at break, 
for then everything happens in a very short time, during which L 
cannot vary appreciably. As a first approximation we give in 
fig. 11 a curve derived from a magneto for different positions of 
the armature, and taken with alternating current of constant 
strength. It will be seen that the inductance is a maximum wh 
the core of the armature is perpendicular to the axis of the p le. 
pieces, that ie, when the magnetic flax sent through the oor „ by 


— — 2 
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the magnet is sero. As the result of numerous tests, we may say 


that the izductance rises by 100 per cent. as the flax from the 
magnet passes from the maximum to zero, and one may take, for 
actual magnetos, the coefficient B as being equal to 150 x 10 for 
B = 0 and 756 x 10— for B maximum, the value of L being calcu- 
lated in henries. 

When the core of the armature is vertical, with the edges of the 
shoes facing the edges of the pole-piecer, as in fig. 8, a strong 
attraction is set ap, and it is often difficult to pass this point. 

The foroe thus exerted is proportional to the square of the flax 
and in inverse ratio to the section through which it passes, and 
the tangential component of this force, with which only we are 
concerned, is considerable ; if the phenomenon were not in reality 
due to the difference between the opposed forces on the two edges 
of the shoes, it would be practically impossible to drive the mag- 
neto. For actual machines, calculation shows that the tangential 
pull is of the order of 40 kg. on each edge! Nevertheless, if the 
magnsto were perfectly symmetrical, without hysteresis, and if 
the ratio of flux to section of path were constant, the two attrac- 
tions would balance one another, and one would not feel the 
passage of the shoes between the poles. In practice, the effort of 
passage is fairly considerable, and often very annoying, for it 
induces mechanical reactions which are very detrimental to the 
magneto, 

One of the principal causes of this defect is certainly the bad 
shape of the shoes and poles; if the flux carve is like that shown 
in fig. 9, it will be seen that the maximum tangential force occurs 
before the passage through ¢ = 0, that is, at a point where one of 
the edges of each shoe is more engaged with the pole-piece than the 
other; the opposed forces are then very different, and the total 
couple is considerable. These remarks are intended merely to 
indicate the direction for research to take; improvements can only 
be made by successive alterations of the outlines. 

Starting from this point, the magneto acts as an inductance 
traversed by a current in the low - pressure type, and as the primary 
of an induction cvil in that with direct sparke, aud we enter a well- 
known field. 


TRADE CONDITIONS AFTER THE WAR. 


By C. F. MOTTRAM, 


Ir is difficult to estimate the effect of the present war 
on trade during the years immediately following its con- 
clusion. The prevailing opinion seems to be that the huge 
expenditure of the nations involved will leave them, more or 
less, in a state of financial, as well as Fee exhaustion, 
and that there will be a serious shortage of capital. Assuming, 
of course, that the Entente Powers are finally victorious, what 
will be the effect of the war on the industries of this country? 
Will trade become stagnant for a time, or will the period of 
recovery here be more than counter-balanced by the Apure 
of a large portion of the German foreign trade? Here lies a 
great opportunity for the British manufacturer. The crippling 
of our most serious European competitor should open up new 
markets for British goods giving the manufacturing centres 
opportunities for more oversea trade, which should compen- 
sate them for losses sustained during the present crisis. Imme- 
diate preparations must, however, as far as war conditions will 
allow, be made to capture this trade. We must be first in 
the field, and not leave everything until peace is proclaimed, 
when the Germans, aided by their Government, will endeavour 
to dump their goods anywhere abroad. 

the large industries, the electrical can, perhaps, look 
forward with the greatest amount of optimism. In the past 
ìt has suffered much in this country from the keen competi- 
tion of the German manufacturers, whose capacity for organi- 
sation has enabled them to spread their influence throughout 
all parts, greatly to the detriment of the home industry. 
They should not be allowed to resume this position after the 
war. A determined effort should be made by our manufac- 
turers to take advantage of the wave of national feeling to 
obtain possession of and retain the home market, and to 
prevent the German resuming trade in this country on the 
terms he has hitherto enjoyed. There is no reason why every 
kind of electrical apparatus, from the largest generating set 
to the smallest lamp or switch, should not be easily procurable 
of British manufacture. Customers who in the past have 
purchased German plant on account of its so-called cheapness, 
and since the commencement of hostilities have found a diffi- 
culty in getting repairs and replacements, will no doubt 
appreciate the false economy of dealing with Continental firme. 
A strong effort should also be made to increase the present 
export figures of the electrical industry by taking advantage 
of the feeling now existing in many neutral nations against 
the German nation. 

Electricity possesses so many advantages that it should 
rapidly forge ahead in the future. No other form of power 
is 60 readily adaptable to the various processes of manufac- 
ture. It takes up less floor space, which in some premises is 
a very important factor; it reduces transmission losses to a 
minimum, increases output, and also reduces labour, attend- 
ance and maintenance charges. Again, and this is a point 
which will no doubt be emphasised, when the energy is taken 
from the public supply mains, electrical plant is installed with 


less capital expenditure than any other form of power. There 
is a wide field, also, now for the use of electric vehicles which 
British enterprise should not leave our American cousins to ex- 
ploit; we should claim our fair share of the business. If more 
attention is paid to the needs and requirements of the various 
customers, there will also be a more rapid development in the 
use of electrical cooking and heating apparatus; whilst for 
lighting, whether in the factory, shop, or residence, the many 
superiorities of electricity are now too well known to need 
recapitulation here. So far from being considered a luxury, 
it is now realised to be the most economical and scientific 
form of illumination. | 

A great deal of the success of industrial development 
naturally depends upon the organisation of the sales depart- 
ment, and, although economies may be effected here by 
manufacturers, one result of the war will probably be to 
increase the efficiency and importance of this section. Adver- 
tising should also receive greater consideration than in the 
past. Many British manufacturers have suffered much from 
the lack of attention to this very important subject. Litera- 
ture, which only too soon finds its way into the waste-paper 
basket, is worse than useless. Apart from the choice of matter, 
which must meet the needs and suit the requirements of the 
various classes of customers, and also the national charac- 
teristics of different nations, greater attention must be given 
to the choice of colour, illustrations, diagrams, balance, selec- 
tion of type, and general lay-out of all kinds of pamphlets, 
leaflets, etc., if the success which is so desired is to be attained. 

In conclusion, if British manufacturers prepare for a deter- 
mined effort to take advantage of public feeling, not only 
here, but also in neutral countries, to oust the German 
competitor, there is no reason why British trade, and more 
particularly the electrical, should suffer any temporary depres- 
sion. It should even go ahead with a greater impetus, and 
thus help the nation to recover from the present disastrous 
but unavoidable conflict. : 


TRADE STATISTICS OF JAPAN, 1914. 


Tue following statement, showing the imports into and the 
exports from Japan of electrical and similar goods during the 
year 1914, is taken from the recently-issued official trade 
statistics; the figures for 1913 are given for purposes of com- 
parison, and notes of any increases or decreases are added: 


1913. 1914, Inc. or dec. 

Galvanised iron wire.— Yen. Yen. Yen. 

From Great Britain 233,000 262000 + 29,000 
„ Germany . . 2,043,000 1,486,000 — 557,000 
„ Belgium sie 122,000 66,000 — 56,000 
„ Austria sie 955 — 8,000 + 8,000 
„ United States 87 41,000 304,000 + 263,000 
„ Other countries. 8,000 2,000 — 6,000 

Total “ae .. 2, 447,000 2,128,000 — 319,000 

Rails. — 

From Great Britain .. 555,000 72,000 — 483,000 
„ Germany .. 1, 197,000 643,000 — 554, 000 
„ Belgium ge . 211.000 46,000 — 165,000 
„ United States 1,922,000 1,115,000 — 807,000 
„ Other countries 201,000 3,000 — 198,000 

Total aoe . . 4,086,000 1,879,000 — 2,207,000 

Posts and materials for electric lines. 

From Great Britain me 6,000 2,000 — 4,000 
n oo mmy ar A 15,000 24,000 + 9,000 
„ United States ; 284,000 580,000 + 296,000 
„ Other countries 1,000 6,000 + 5,000 

Total 89 ee 306,000 612,000 + 306,000 

Copper (pipes and tubes).— 

From Great Britain . 251,000 105,000 — 146,000 
„ Germany .... eh 22,000 1,000 + 9,000 
„ Otber countries 14,000 16,000 + 2,000 

Total ei wt 287,000 152,000 — 135,000 

Insulated electric wire.— . 

From Great Britain ee 491,000 160,000 — 331,000 
„ France 25 8 2,000 — — 2,000 
„ Germany . . 1,419,000 235,000 — 1,184,000 
„ Dnited States ae 96.000 48,000 — 48,000 
„ Other countries 3,000 1,000 — 2, 000 

Total ai ... 2,011,000 444,000 — 1,567,000 

Steam turbines.— 

From Great Britain T 20,000 22.000 2,000 
$ roe sit sae 27,000 139,000 + 112,000 
„ United States ag 16,000 2,000 — 14,000 

Total A 63,000 163,000 + 100,000 
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1913. 1914, 

Submarine cable.— Yen. Yen. 

From Great Britain 51,000 926, 000 

Cranes. 

From Great Britain 426,000 150, 000 
„ Germany 473,000 000 
„ United States 173,000 35, 000 
„ Sweden 7,000 24, 000 

Total 1,079,000 333, 000 

Pumps.— o> anaes 

Great Britain 612, ; 

3 German ios 164,000 240,000 
„ United States 272,000 182,000 
„ Otber countries 000 34, 000 

Total 1,081,000 665, 000 
Gas engines, petroleum engines and hot air engines.— 
Great Britain 577,000 114, 000 

ee Germany 359,000 118, 000 
„ Belgium PA 7,000 — 
„ Sweden sii 97,000 31.000 
„ United States 80,000 88, 000 

France ; 23,000 2,000 
„ Italy 14,000 2,000 
„ Switzerland 59,000 — 
„ Other countries — 11,000 
Total . . 1,216,000 366, 000 

Steam engines.— 

t Britain 7 219,000 244, 000 

5 3 ac, a 223,000 181,000 
„ United States 1 27,000 17,000 
„ Belgium Sec a 94,000 10,000 
„ Other countries 6, 1, 000 

Total 569,000 453,000 

Steam boilera.— 

eat Britain 660,000 654,000 

Pe ale age 150,000 192,000 
72 United States 77.000 13,000 
99 Belgium 89, 000 2,000 

Total 976,000 861,000 

Dynamos, electric motors, etc.— 

From Great Britain 1,035,000 667,000 
„ Germany P ,460, 808,000 
„ Switzerland. 49,000 56, 000 
„ United States 1,706,000 1, 211, 000 
„ Sweden 18. 91,000 
„ Other countrie 22, 10,000 

Total 4, 290, 000 2,843,000 

Water turbines and Pelton wheels.— 

From Great Britain 37,000 9,000 
„ Germany 613,000 206, 000 
„ France ae 4,000 a 
„ Switzerland — 14,000 
„ Sweden 21.000 81,000 
„ Belgium 14.000 7, 000 
„ Denmark 26,000 aa 
„ Italy oa 13,000 5,000 
„ Other countries 1,000 as! 

Total 729,000 322,000 

Incandescent electrio lamps.— 

From Great Britain es 6.000 4,000 
„ Germany... . 238.000 379,000 
„ United States 2.000 8,000 
„ Other countries 38,000 = 

Total 284,000 391,000 

Wattmeters.— 

From Great Britain 30,000 29.000 
„ Germany 149.000 117,000 
„ United States 80.000 36.000 
„ Other countries 2,000 11,000 

Total 261,000 193,000 

India-rubber and gutta-percha, crude.— 

From British India 179.000 447,000 
» Straits Settlements .. 1,771,000 1,357,000 
» Dutch India. a.. 18.000 3.000 
57 Great Britain 818,000 319.000 
» Germany 21.000 2.000 
„ United States 200,000 16.000 
„ Otber countries 145,000 3,000 


Total 


8,452,000 2,147,000 


— 
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The exports of electric machines and parts thereof from 
Japan in the years 1913 and 1914 were as follows :— 


1913. 1914. Inc. or deo. 
Yen. Yen. Yen. 
To China . . 249,000 268,000 + 19,000 
„ Kwantung Province ... 165,000 180,000 — 25,000 
„ Philippine Islands 2,000 2,000 — 
„ Siam . Deg 1,000 1,000 — 
„ Australia 10,000 15,000 + 5, 
„ Hong-Kon 13,000 13, 000 — 
„ British India 19,000 9,000 — 10,000 
» Straits Settlements 2,000 4,000 + 2,000 
„ Germany S 1,000 6,000 + 5,000 
„ Other countri 18,000 4,000 — 14,000 
Total 470,000 452,000 — 18, 
Yen = Qs. Od 


NEW PATENTS APPLIED FOR, 19165. 
(NOT YET PUBLISHED). 


Sompiled expressly for this journal by Messrs. W. P. 
lectrical Patent Agents, 285, High Holborn, 
Liverpool and Bradford. 


Tnoursot & Co., 
London, W. C., and at 


14.026. Electro-magnetically- operated clutches, particularly applicable to 

reversing-gear for reciprocating machines. LANCASHIRE Dynamo & Moros Co., 

Lrp., and W. HARxGRIA VIS. October áth. 
14,043. Vibratory electric bath blanket.” H. D. Parker. October 4th. 

(Complete.) 

i TREN: ‘* Dynamo-electrie machines.” H. Lucas & C. L. Bregpzn. October 


th, 
P 14,121. Means for connecting electrical conduits.” F. W. Ursn. October 
th. 


14.145. Electric indicating and lighting systems.” A. BLACKMORB. 
October 6th. 
14.160. Dynamoelectric machines.” A. H. NEULAND. October 6th. 
(Complete.) 
14.164. Electrical resistances.” J. COLLINSON. October 6th. 
14.214. Electrical measuring instruments. C. E. Foster. October 7th. 
14.216. Dynamo-electric machines of the commutator type. M. Watxan. 
October 7th. 


14.232. Portable telephone and telegraph instruments. INTERNATIONAL 
Exvectric Co., Lro., & R. G. tg Noir. October 7th. 

14.233. Telephones. INTERNATIONAL ELectric Co., Lro., & R. G. ta Nom. 
October 7th. 

14.273. Process for the electrolysis and treatment of sulphate liquors. 
E. 5 Hunt & W. T. Gippgn. October 8th. (Addition to 11, 684/18.) (Com- 
plete. 

14.302. Electric instrument for deternining and indicati 
of an aeroplane or the like when descending to earth.” A. 
Kincman. October 9th. 

14.310. Process for the production of cuprous oxide electrolytically.” B. 
Hont. October 9th. 

14.311. ‘* System for the generation of electric currents. C. F. Banrrez. 
October 9th. (Addition to 17,811/14.). 

14.328. Electric signalling systems. H. R. Rivars-Moorr. October th. 
(Addition to 1,649 / 10.) 


the altitude 
OnNSON & A. 


PUBLISHED SPECIFICATIONS. 


1914. 


16,935. COMBINED Dynamo AND ACCUMULATOR ExLscrric Sysrems. Soc. Anon 
des Etablissements L. Bleriot. July 16th. (September Mth, 1913.) 

16,936. Control, Sysrems ror ELBCTRIO INSTALLATIONS. Soc. Anon. des 
Etablissements L. Bleriot. July 16th. (September 84th, 1913.) 

20,130. Rurostats. Igranic Electric Co., Ltd. (Cutler-Hammer Manufac- 
turing Co., U. S.A.). September th. 

20,728. EectricaL Herarinc ELzgwuents. G. H. Collins & H. F. Coltins. 
October 8th. 

21,680. TELEGRAPH, SUBMARINE SOUND SIGNALLING, OR SIMILAR SYSTEMS. 
W. H. Shephard & A. E. McKechnie. October 38th. 

21.881. Machixx For WIN DIN ELECTRO-MAGNETIC Cons. C. H. Thordarson. 
Ne vember 2nd. i 

22,647. METHODS OF USING ELECTRIC CONDENSERS POR TRANSFORMATION OF 
Enercy. J. E. Taylor. November 18th. 

23,189. APPARATUS FOR CHARGING ETC AccumutLators. H. F. Joel, sen. 
November 27th. 

23.211. ELECTRIC BELLS or Goncs. 
(Addition to 7,638/13.) 

24,049. Mrans ror tHe ExscrricaL Heatinc oy Sragrinc Waris. R. S. 
Smith. December 14th. 

24.475. ELECTRICAL VIBRATORY Contacr MAKERS AND BREAKERS. J. Gardner. 
December 22nd. 


24,637. ControL, Devices ror Exectric Crocx Sysrens. 
December 24th. 


H. F. Macdonald. November 28th. 


G. C. Hatton. 


2915. g 
367. EvectxicaL Switcurs. A. P. Lundberg, G. C. Lundberg, P. A. Lund- 
berg. & G. Pegg. January 9th. 


1.119. ELECTRICAL ALARM APPARATUS FOR MINES AND LIKE PLACES. 
O'Donnell (G. D. Hodges & D. Smith). January 23rd. 


2.934. Pocker Exectric Fiasnuicnts. W. J. Mellersh- Jackson (S. I. Posen) 
February 23rd. (Addition to 18, 809/14) 


7.270. ELECTRICAL MEASURING INSTRUMENTS OPERATING ON THE FERRARIS OR 
Incuction Principte. E. Fawssett. May 14th. 


336. Devices ror ESTABLISHING ELECTRIC CONNECTION BETWEEN CONDUCTORS. 


9 
H. G. Wood. June 25th. 
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ELECTRICITY AND THE MUNITIONS 
OUTPUT. 


THE war has exercised innumerable influences on the 
electrical industry —some favourable, some injurious, and 
many whose effect has yet to be decided, partly by 
the general trend of events, and partly by the action, 
or inaction, of those whose interests are concerned. One 
fact, however, stands ont clear-cut and unmistakable —our 
electricity works have deserved well of their country. The 
most cursory inspection of central station returns shows, in 
almost every instance, a remarkable development in power 
load connections during the last 12 or 15 months. At first 
sight this may seem to be merely a matter for selfish con- 
gratulation on the part of the central-station engineer—in 
other words, an instance of flourishing upon the national 
calamity. In fact, it is not outside the bounds of possibility 
that parties more zealous than discerning may seek to 
represent the increased power load revenue of such centres 
as Sheffield as war profits liable to taxation! Though 
the truth must be obvious to every electrical engineer, it is 
very doubtful whether the layman—even the layman in 
position of authority — realises that our 500 odd generating 
stations have been an enormous military asset during the 
past year. Our present output of munitions would have been 
unatiainable but for our electricity works, 


Though central-station generating costs were so low and 
the margin of profit on power sales was so small that 
perspicacious factory owners preferred purchasing to 
generating electrical energy, and electrification of new 
works was rapidly becoming the rule before the war, still 
there were a number of established workshops in which 
mechanical driving was retained for one or more of many 
reasons. Lack of capital, conservatism, and incomplete re- 
demption on old plant were among the faciors determining 
the retention of mechanical drive. In some cases the relia- 
bility and elasticity of steam engines were considered apart 
from the losses and defects in other parts of the mechanical 
installation; and in other cases the high thermal efficiency 
of gas engines was given undue importance. 

With the outbreak of war a new era commenced. There 
was a temporary industrial paralysis or period of uncertainty, 
less acute and less enduring than in conscription countries, 
but still marked enough to permit many skilled men to enlist. 
Gradaally the magnitude of munition demands became 
apparent, and with it the total inadequacy of mechanical 
driving and private power generation to meet the crisis. 
No doubt this inadequacy was realised by actual experience 
in many existing works, and it became immediately manifest 
wherever extensions or new works were planned. Every 
skilled man was needed in the workshops, and the depletion 
of private boiler room and engine house staffs by this cause 
and by enlistment became chronic directly night shifts 
doubled the minimam number of men with which operation 
could be continued. At a time when every effort was 
required to secure manufacturing materials and 


machinery the question of coal supplies and delivery 


became acute. Space, time, and labour required to secure and 
store a working margin of fuel could be better employed in 
other directions. Under continuons operation with depleted 
staffs, the satis’actory maintenance of private plant became 
impossible, and great delay was occasioned in obtaining 
replacement parts. To extend existing mechanical driving 
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equipment involved similar delays, and wastage of valuab'e 
space, besides merely maltiplying most of the operating 
difficulties already enumerated. 

These conditions were experienced in many works, and 
would have been experienced in all had electric driving not 
been already in use or promptly adopted. The electric 
motor with its efficiency, flexibility, and simplicity un- 
doubtedly saved the day. The whole problem of power 
production was relegated to undertakings devoting their 
entire energy and resources to the subject. The technical 
efficiency and reliability of our central stations stood us in 
good stead. Increased demands were met instantly which 
could have been supplied by no other means, and 
the coats of production could have been approached 
by few private concerns under the conditions exist- 
ing. Replacements and additions to the driving equip- 
ment were effected with no interruption of work, an 
absolute minimum of useful space was occupied by the 
driviog motors, and, perhaps best of all, the total staff 
engaged in power production was reduced to a minimum, 
and practically no skilled labour was requisitioned in work- 
shops to attend to the driving equipment. All these 
advantages, which have been existent for years past, though 
hitherto imperfectly appreciated, are still operative. They 
will be of military value till the end of the war, and after 
that use will surely continue to be made of them, and 
central stations will reap the full benefit of the national 
service which they are now rendering. 

The exigencies of war have broken down those barriers 
of conservatism and hesitansy to incar capital outlay, 
which have so often in the past kept electric driving from 
what is technically and economically its own. Once broken, 
those barriers can never be rebuilt. In quieter days to 
come, the present experience with electric driving will with- 
stand the most critical analysis, and now that every industry 
has bæn compeiled to adopt electric driving from central- 
station supply, its advantages can never again be overlooked. 
In the meantime the electric motor and the whole of our 


central-station generating and distributing equipment are 


proving themsel ves equal to the most severe conditions ever 
known in industry, and, let us repeat, without them our 
present output of munitions would be literally impossible. 


Rebbe THERE have been a number of fluctua- 

AARRE tions in the prices ruling for plantation 
rubber since last writiog, but, on the whole, the tendency of 
the market has been pretty satisfactory from the point of 
view of ho'ders. Some very good buying has been experi- 
enced, mainly, of course, in connection with the supply of 
tires, and there has been no weight of raw material offering 
upon the market. The quantities coming to hand have 
been pretty good, but, as usual, extraordinary delay occurs in 
discharging, &c., and it is due to this that some difficulty 
was experienced from time to time in satisfying the demands 
coming forward from consumers. Under ordinary circum- 
stances it would have been quite easy to satisfy inquiries, 
bat the times are quite abnormal. As the demand tapered 
off, so the tone slackened, but there is no disposition even 
now to push sales, especially as rubber, in common with all 
other commodities which have to be imported, is suffering 
from the extreme degree of stringency affecting freights. 
There will probably be some interruption in the supplies 
reaching the United States owing to the traffic through the 
Panama Cunal being entirely dislocated, and this may, 
perhaps, cause a diversion of demands from America to this 
side of the Atlantic, though it may be p-ssible, of course, 
for vessels held up in the Canal to discharge their cargo and 
have it forwarded by rail. It is only relatively costly 
material, however, which could stand such an additional 
expense. American consumption is naturally proceeding on a 
very liberal basis, if only because of the huge war orders 
which have been placed there for motor-cars and tires by 
the Governments of the Entente Powers, and it is stated 
that the American automobile makers generally are running 
at record pressure in all parts of the country, and that the 
output of cars will mark a fresh high-water mark for this 
year. Below are given the usual details showing the exports 


of plantation rubber from the Straits Settlements for this 
year, with comparisons :— 171 


1918. 1915. 

Tons. Tone. Tons. 

January 784 1,181 3.576 
February ee 743 1. 703 2,74 1 
March . 898 1.285 2,477 
April ù 762 1,548 1,978 
May 814- 1,309 8,588 
June 812 1,480 2 249 
July 1.120 1,581 2.324 
Aug ust... 1.815 1.325 2 295 
Ssptem vor % 1,057 1.602 4,725 
Total . . 8,305 13,017 24,953 


These figures include transhipments of rubber from 


various places in the neighbourhood of the Straits Settle- 


ments such as Borneo, Java, Sumatra, and the non- 
Federated Malay S:ates, as well as rubber actually exported 


from the Colony, but do not include rubber exports from the 


Federated Malay States. 

The. position in Germany and Austria appears to be 
rapidly verging upon the critical. In Germany raw material 
is very scarce, and superhuman efforts are being made to 
turn out satisfactory grades of artificial rubber, but without 
much practical result, while the Government seems to have 
confiscated practically all the rubber in the country upon 
which it can lay its hands. In Austria the policy of 
confiscation has also been developed on a wholesale scale, 
as regards both raw material and all kinds of finished goods. 
It is generally believed that both Austria and Germany 
have placed large orders for crude rubber in neatral countries 
for importation directly the war is over. 


FoR some years past, in the pages of 
the ELEOTRICAL Review, many writers 
have urged the needs of the Chinese 
electrical and engineering market upon 
the attention of British manufacturers. 

It may be thought that the moment is unpropitious for 
repeating such advice. Those firms who enterprisingly 
placed their manufactures permanently on exhibition before 
the eyes of a continuous stream of Chinese s udents at Hong- 
Kong University will undoubtedly have their reward, if they 
have not actually received some of it already, but it were the 
height of folly to rest content with that. We commend to the 
notice of all our readers, and particularly those interested in 
the development of our foreign trade, the extracts which 
we publish to-day from an extremely valuable address 
delivered before the Birmingham and District Electric 
Club on Saturday last by Mr. W. G. L. Riddle. It 
would almost seem that notwithstanding all t iat han been 
written by expert observers of the situation, the dangers 
presented by the German activity of the last decade have 
been practically ignored by many of our own people, who 
really ought to have been in a position unitedly to put up 
a strong fight. Authority after authority has told practic- 
ally the same tale—surely we can, even in war-time, be pro- 
ceeding to adopt some well-thought-out policy which shall 
safeguard and extend British electrical interests in this vast 
territory in the future. Mr. Riddle is an electrical engineer, 
who looks atthe matter through electrical eyes, and he recently 
returned from China ; his advice and warning should therefore 
be the more readily listened to and acted upon. But what he 
says as an electrical authority is also said by the Government 
Special Commissioner, Mr. T. M. Ainscough, whom the Board 
of Trade sent out to China nearly a couple of years ago. He, 
too, has returned, and is in London at the disposal, within 
limits, of British traders, as already announced in our pages. 
He wants us all to be impressed with the seriousness of 
German competition in China, but while our wonder-working 
Fleet cripples German trade there is open to us such 
an opportunity as cannot recur. Mr. Ainscongh’s advice, 
therefore, is to act upon the opportunity that presents itself 
now. After the war China, like many other foreign and 
Colonial countries, will have immense requirements in 
engineering manufactures—are not development operations 
in arrears or in suspense practically everywhere ?—and 
British factories will want to turn present munition workers 
on to peaceful occupations. Surely the facts of the position 
make their own imperative appeal to us 
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— — 


vol. 77. No. 1,979, Oorogkx 29, 1915 } 


— oy eee 
;;: ——;ꝝ :x —— ——..ñ: .... ——.—.̃——— 


THE. ELECTRICAL REVIEW. 


547 


EVENTS now appear to be moving 


German rapidly in Germany in connection with 
Stocktaking the problem of the supply of copper for 
Machinery, munitions of war. A few weeks ago we 


referred to the protest raised by the lead- 
ing electrical journal in that country against the expropri- 
ation, which then seemed to be ia prospect in the near future, 
of electrical machinery and apparatus used in elec-ricity 
supply works and power stations, it being contended that 
the copper used in the roofs of public buildings, church 
bells, and locomotive tubes should first be appropriated in 
the place of the former. It is quite possible that the work 
of stripping inthe latter direction has already been carried 
out, or is in course of execution. If this were not the case 
it is improbable that we should hear, as was reported from 
Zurich on October 18th, that the military authorities in 
Berlin are proceeding to make an inventory of all electrical 
machinery, transformers and apparatus. All the machinery 


and apparatus of this kind which are to be found in ware-. 


houses or showrooms, and which have not had a dispensation 
from requisitions for the war, can be sequestrated. Affairs, 
therefore, are proceeding quickly, and stocks are to be seiz d 
before attempting to lay offical hands on the plant in 
On the face of it, the report appears 
to suggest that everything possible in the copper line which 
could be utilised, or which it would be advisable to utilise, 
has been removed from Belgium and the N orth of France ; 
among the inadvisable removals would seem to be the 


copper used in connection with the tramways employed for 


military purposes, which, according to roports from Paris, 
are still ranning in some places, and, in fact, they are said 
to have run German officers and soldiers into the Bruges 
canal, whence the bodies of 114 were recovered a week or 
twoago. Already the iron and steel, particularly scrap iron, has 
been to a large extent taken from the occupied districts to 
Germany, where supplies of scrap from thse localities are 
now expected to arrive in less abundance in the future than 
hitherto, for use in connection with the production of open- 
hearth steel. If, then, the iron and steel resources in the 
occapied territories are becoming depleted—we leave out of 
consideration the valuable iron ore mines in the basin of 
Briey, i in the east of France, which are being worked by the 
Germans —how much more probable is it that all the avail- 
able copper.from those districts, which is more urgently 
needed by the army authorities than iron or steel, has been 
transferred to Germ any, excepting in those cases where gene- 
rating stations or tramways, as already mentioned, are being 
worked preferentially for army purposes Under all the 
circumstances, affairs are tending in the direct on of a 
gradual exhaustion of the copper resources of Germany, and 
the lapse of time will merely serve to accentuate this situa- 
tion, and begin adversely to affect certain branches of 


industry. Since the foregoing was written, German news- 


papers have arrived in this country, confirming the Swiss 
report already mentioned. The official announcement shows 
that the obligation has been placed upon all owners of elec» 
trical machinery, transformers, and apparatus, which are now 
in stock, or which can be dispensed with during the war, to 
notify the stocks to the Electrical Machinery Distribution 
Bureau of the Ministry for War in Berlin by means 
of the prescribed notification forms. The information 
had to be furnished by October 25th for machinery and 
apparatus up to 100 in number, whilst five days longer 
are being allowed for notifications where the number exceeds 
100, so that the whole of the details should be in possession 
of the army authorities by to-morrow. 


THE question of taxing electrical energy 


5 in Russia, which is now seriously occupy- 
Electricity. ing the attention of the Government, was 


agitated as long ago as the eighties of last 


) century, says a Petrograd journal. On the last occasion 


the proposal was not brought formally under the notice of 


the legislative bodies, chiefly because industry revived, and 
there was an abundant harvest, which reduced the necessity 


E. 


for seeking new sources of revenue for the Government. 
The present altered state of affairs requiring the expendi- 
ture of immense sums of money finds the Government 
obliged, it is stated, to extend tara ion to electrical energy. 


Ia 1913 the Ministry of Finance collected data throughout 


the Empire on all electrical concerns then existing, includ- 
ing central and private electric stations.’ A com parison, gf 
these data with ‘those of 1905 shows that during the eig ety 
years the electrical industry made excellent progress, and 
our contemporary says that at the present time 
it is quite strong enough to bear taxation. We have our- 
selves Already questioned the wisdom of the proposal, Dut 
must accept our contemporary's statement at present. In 
1913, the: total consumption of electrical energy in, ‘the 
Russian Empire could be stated as 2,000 million Kw.-hours, 

of. which about 20°5 per cent. was ‘used for illamination and 
79:5 per cent. for power and other industrial purposes. The 
total consumption had increased four times. The tax, accord- 

ing to the new project, affects all electrical energy used for 
lighting, heating, power, and other industrial requirements, 

bat excluding current used for the Treasury and Govern- 

ment buildings, constructions, and ‘establishments, current 
obtained from installations the output of which does: not 


exceed 1 kw., current used for illuminating the rolling 
stock of private railways, or communabrail ways, and so on. 
Tae tax on the energy delivered from central stations is 


fixed at, per Kw.-hour, (a) 4 copecks for lighting private 
rooms, isolated houses and farms, the rooms of ador 
employés, commercial. establishments, theatres, &c.; 1650 
2 copecks for lighting factory establishments, and work- 
men’s dwellings connected therewith ; (4) 1 .copeck for 
lighting streets, public places and gardens maintained at the 
cost of towns or other public bodies, rail vay station: plat- 
forms and lines on private railways used for public pur- 
poses, &c.; (d) J copeck for heating, locomotive, and other 
industrial purposes, not included specifically under b and c. 
Electrical energy applied in the household for heating, 
driving, and other industrial purposes obtained from the 
system of lighting wires without being measured by 
special meters is subject to a tax of 4 copecks per 
Kw.-hour. The tax on electrical energy is payable to the 
Treasury by the owners of stations who on delivering the 
current to outsiders —that is, subscribers—may trausfer the 
tax to the latter. 
A special consultation on the subject of the tax with the 


participation of representatives of the industry was to be 


held at the Ministry of Finance a fortnight ago, but we have 
not yet received any information respecting what transpired. 


As we remarked no} long ago, amid the 
clash of arms, Science placidly pürsues 
her way, hampered undoubtedly by the 
world-war, but undeterred in her high aims. It is but a 
few months sinc2 we record d tha successful accomplish- 
ment of trans- Continental telephony over loaded lines; 


Wireless 
Telephony. 


we now have to congratulate our American friends once 


more on what may well be regarded as a still more striking 
achievement—the transmission of speech over a distance of 
4,900 miles, without the aid of a connecting wire. But for 
the war, this country might have shared in the work ; 
certainly we may claim credit for some of the foundation 
stones upon which the superstructare has been raised, in 
the work of Sir Oliver Lodge, Prof. Fleming, and Mr. 
O. W. Richardson. Apparently the factor which has played 
the leading part in rendering possible this new triamph of 

science is the principle of thermionic currents, as exemplified — 
in the pliotron, which we described in our issue of 
May 28th. That was developed by Dr. Langmuir, of the 
General Electric Co., U.S. A.; but before that time Dr. 
Lee de Forest had developed his audion, which resembles tbe 
Fleming vacuum valve that is so widely used as a receiver in 
wireless telegraphy. We do not yet know to whom the 
credit of providing the corner-stone of this great work is 
justly to be ascribed ; but we do heartily congratulate al! 
these gentlemen, and Mr. J. J. Carty, under whom the ` 
experiments have been conducted, upon the splendid, i 


achievement to which their labours have contributed. 4 


—— 
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LONDON AND SOUTH-WESTERN RAILWAY ELECTRIFICATION. 


(Concluded from page 464.) 


‘There are seven frequency changing. sets in all, the 
generator in each case being an open type single-phase 
alternator, with direct-coupled exciter. They were all 
supplied by Messrs. Bruce Peebles & Co., Ltd. Ia three of 
the sets, the single-phase generator is driven by a D.C. 
motor, while in four of the sets the single-phase generator 
is driven by a slip-ring induction motor fitted with the 
makers’ patent short-circuiting and brush-lifting . Two 
of the former class were illustrated on p. 464, these being 
installed at the power house. | 

The four sets which are driven by induction motors will 
be installed respectively at the Raynes Park, Twickenham, 
Clapham Junction, and Waterloo sub-stations. 
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Air-compressor. 


provided with balanced relays at the feeding end and 
balanced reversed power relays at the receiviog end. Two 
lengths of single feeder are fitted with Merz Price protective 
gear, in connection with which three-core pilot cables have 
been provided. 

The 11,000-volt supply is distributed to nine sub- stations, 
where it is transformed down and converted to continuous 
current at 600 volte, at which pressure it is delivered to 
the conductor rails on the track. The sub-stations are 
situated at Waterloo, Clapham Junction, Raynes Park, 
Hampton Court Junction, Kingston, Sanbury, Twickenham, 
Isleworth and Barnes. They contain transformers, rotary 
converters and the necessary high and low-pressure switch- 
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Brako governor. 


FRONT VIEW OF CONTAOTOBS IN DRIVER’S COMPARTMENT, BOME WITH AROING BOXES REMOVED (ON THE BIGHT); 
OIRCUIT-BREAKER IN CENTRE, 


The speed of the D.C. motor sets is 900 R. P. M., while that 
of the ipduction motor driven sets is 722 R. P. M. 

The $,300-volt feeder cables are 0°05 sq. in., twin-core, 
paper-insulated, copper-taped, lead-sheathed, wire armoured, 
and served, and are divided into sections at the transformer 
chambers, where they are connected to oil switches. These oil 
switches are fitted with trip coils operated by relays, having 
operating coils connected to. the copper tapes on the cables. 
In the event of a fault developing on a length of cable, the 
relays at each end of the defective length come into opera- 
tion, and trip the oil switches, thus cutting out the length. 

A large proportion of the 11, 000-volt feeder system is in 
the form of a ring main, and where duplicate cables are 
provided in tbis ring. they are fitted with protective gear 
consisting of balanced relays, which, in the event of a fault, 
isolate the length of defective cable at both ends. 
cate cables which do not form part of the ring main are 


Dupli- 


gear. The rotary converters, which were made by the 
British Thomson- Houston Oo., Ltd., are of two siz s, viz. : 
1.875 and 1,250 KW., and each of them is supplied by three 
single-phase oil- cooled transformers. 

The high-pressure switchgear is completely enclosed in 
moulded stone cells, and. with the exception that the oil 
switches are hand-o,erated, is similar in construction to 
that installed at the power house. Each of the b. C. feeder 
panels controls two circuits, each of which has a maximum 
capacity of 5.000 amperes. The feeder circuit-breakers are 
equipped with indicating lamps which, when the breakers 
are op n, show the position of the breaker throngh which 
the different sections of conductor rail are fed from the next 
sub- station. 

The track work involved in the electrification comprises 
the laying of a third rail and the bonding of the running 
rails of about 150 single-line miles of railway. 
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The conductor rail is laid at one side of the track 16 'n. 
from gauge, and 8 in. above rail level; it is of special l igh- 
conductivity steel, and weighs 100 lb. per lineal yard. The 
resistance is approximately 64 times that of copper of equal 
cross section. The rail is bent down at the ends to form 


~ _ MASIER CONTROLLER, OPEN. 


the ramps, and is bonded at the joints with four copper 
bonds having a total cross-sectional area of 1 4 sq. in. 

The jumper cables connecting adjacent lengths of con- 
ductor rail at crossings and other points where it is neces- 
sary to have a gap in the rail, are of 1 sq. in. sectional area, 
and are made up of 127 0°101-in. diameter copper wires 
insulated wich rubber, bitumen sheathed and braided. 
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AUTOMATIC RELAY. 


joints of which are bonded with two copper bonds of the 
protected type placed under the fish-plates. These bonds 
are made up of copper strips, and have a total cross-sectional 
area of 33 sq. in. 

The rolling stock consists of 252 61-ft. compartment-t ype 
coaches which were antil recently used 
in steam service and have been con- 
verted for electrical working. The 
stock is made up into permanent seta 
of three coaches, and is equipped with 
multiple-unit control, so that. trains 
may be formed of one or two three- 
coach units in accordance with the re- 
quirements of the traffic. l 

Each three-corch anit has a motor 

bogie carrying two motors under each - 
end, weighs 94 tons unloaded and seats 
190 passengers. The motors have been 
specially designed to meet the require- 
ments of the service, and are each rated 
at 275 H.P. on the usual traction motor 
basis. 
The control equipment is of the relay 
automatic type in which the rate of 
acceleration is governed by a relay. The 
relay is controlled partly by the motor 
current, and partly by a dasbpot time 
lag. Marks will be fixed on the line to 
indicate to the motormen when to shut 
off current, and this, in conjunction 
with the automatic control of the 
rate of acceleration, will enable the 
most economical method of running to be adopted. 

The motors run at 590 R. P. M., and are geared 21/59 on 
standard 423 in. driving wheels. All the electric control 
gear is placed io the driving compartments at opposite ends 
of the unit, each pair of motors being controlled by its 
own set of control gear. The arrangement of the control 
gear in the driver’s cab was decided upon by the railway 
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CONTACTORS SHEN FROM THE REAR, SHOWING THE INTERLOCKING SWITCHES, 


All the low- pressure rubber and bitumen feeder cables 


from the sub- station to the track, together with all the 
jumper and cross-bonding cable for track work, were made 
and laid by Messrs. Chas. Macintosh & Co, Ltd., who also 
manufactured and supplied all the lighting and control 
cables used in connection with the rolling stock. 


The return circuit is formed by the running rails, the 


company’s engineers in preference to having it underneath 
the coach, on account of the greater ease of access for 
inspection, cleaniog and adjustment. The positions of the 
individual pieces of apparatus have been carefally arranged 
with this end in view. Access to the control apparatus 
is obtained on the one side from the driver's compartment 
and on the other through large hinged doors in the partition 
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between the driver's and luggage compartments. There is 
-an advantage in placing the control apparatus in the 
driver’s cab, in that the weight of this apparatus comes over 


COUPLING BETWEEN TWO TAREE-COACH TRAIN UNITS. 


the driving bogie, and 80 increases the adhesive weight on 
: the driving wheele. 
We give herewith views of the control apparatus from 


of automatic relay control. 
current is handled by a suitable number of electrically- 


In this system the motor 


operated contactor switches, the operating coils of which are 
connected to control wires running 
throughout the length of the train, and 
actuated by six small motor controllere. 
The contactors are provided with inter- 
locking switches” connected in their 
operating circuite, to ensure the correct 
sequence of changes in the connections. 

The motor equipment on each coach 
is controlled during the accelerating 
periods by its own relay, which is in- 
dependent of the other relays on the 
train; hence the motors on the different 
coaches are notched up in accordance 
with their individual requirements, 
which are, in a measure, dependent 
upon the diameter to which the wheels 

may be worn and the slight interent 
differences in the characteristics of the 
motors. This system, therefore, helps 
to equalise the load on the different 
motor coaches and gives a low energy 
consumption. 

With this system the master con- 
troller becomes a very simple piece of 
apparatus, and this is important, be- 
cause it is the only piece of apparatus 
handled by the drivers, who are generally 
non-technical men. The operation of 
the controller is extremely simple, the 

driver having merely to move the con- 
troller right round to the full “ on position, and the relays 
automatically do the rest. 

Powerful magnetic blow-outs are fitted to all pieces of 


apparatus where there is a possib lity of arcing when break- 


front and rear, of the master controller, and of the 
ing curreut. The arcing tips are of hard-drawn copper, 


automatic accelerator. Another view shows one of the 
motor tracks, tozether with the interior 

of the car depét, which adjoins the 
power house. 

-The motors are of the totally-en- 
closed type, with commutatirg poles ; . 
the field poles are laminated, while the 
interp les are made solid and have a 
special shape of tip. Spring washers - 
are used in both cases to keep the coils 
firm io their places and to prevent 
chafing due to vibration, | 

A fan is provided on the armature 
for air circulation on the axis! system; - - 
air drawn through openings in the com- 
mutator spider and armature core parses 
through the fan and back between the 
field coils, and over the armature and 
commutator. Openings to the atmos- 
phere are not provided, the whele «f 
the cooling being done by radiation 
from the case, but the circulation of 
air ensures even temperature through- 
oat the motor. 

The lubrication of all bearings is 
effected by means of long fibre wool 
waste, which siphons the oil up to the 
bearings and provides a continuous 
and automatic supply. A separate oil 
reservoir permits the fresh oil to be fed 
and filtered up throngh the waste to 
the bearings, and suitable oil wiper 
rings and guards prevent the oil from 
the bearings getting into the motcr | | p 
casing. The oil thrown from the wiper | | TA aa 
rings passes to a waste pocket of ample gi E x! 
capacity in the bearing bc using from | 
_ which it may be drawn off periodically. 
„ The motor casing is carried by a 
‘Suspension bracket, which is supported 
through rubber springs from the truck transom. The 
control of the trains for multiple unit working is 
effected by the Westinghouse Co. s All Electric” system 


MOTOR TRUCK, AND INTERIOR OF CAR-REPAIBING SHED. 


which can be easily and cheaply renewed. A wiping action 
between the contacts is provided, so that any roughness due 
to arcing when opening the circuit does not interfere with 


1 * 
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the contact surface when the switch is in the closed position. 
Each contactor and circuit-breaker is carried by a pressed 
steel plate clamped to mica-insulated steel tubes, which are 
fixed to two channel irons running the fall length of the 
awitch group. This method of construction is light and 
strong, and has the necessary flexibility to withstand vibra- 
tion. It also renders the withdrawal and replacement of a 
contactor switch an extremely easy matter. i 

The interlocking switches mentioned above are fixed at 
the back of the contactor switches, and are operated by a 
lever from the movable core of the contactor solenoid, thus 
ensuring a definite position of the interlocking switcb, corres- 
ponding with a definite position of the contactor. These 
interlocking switches have been most carefully designed with 
a view to ready inspection, renewal and withdrawal when 
necessary. The smallest possible number of different parts 
is used in the construction. - Sea l 

The frame carrying the contactor switches forming the 
motor-car group lies across tbe width of the coach in the 
driving compartment. It also carries the necessary motor- 
starting resistances, and the main fuse above the contactors. 
Tbe motor resistances are of the usual tbree-point suspen- 
sion grid type, mounted on mica-insulated tie-bars fixed to 
pressed steel end frames, giving a strong and rigid 
construction. 

Views of the back and front of the switch group are shown 
herewith, from which may clearly be seen the interlocks at 
the backs of the switches, and the arcing tips and arcing 
boxes. at the front of the group. The circuit-breaker is 
similar in construction to the contactor switches, and may 


be seen in the middle of the group. It is provided with - 


heavy laminated brushes in addition to the contact jaws, 
and adjustable overload and trip coils. 

The reverser is of the drum type. The drum castings 
are clamped to mica-insulated shafts provided with heavy 
copper contact segments. The fingers are made with renew- 
able tips, and provided with swan-néck finger springs and 
heavy copper shunts. The finger bases are clamped to 
mica-insulated bars. The interlocking of the control 
circuits for operating the reverser is effected by an addi- 
tional contact drum attached to the main spindle, so that 
a fixed relationship between the making and breaking of the 
main control circuits is obtained. A powerful magnetic 
blow-out is provided for the interlock fingers, which are 
identical with the swan-neck fingers used in the master 
controller. | 

The master controller is of the drum type, and is pro- 
vided with both main and reversing handles, so interlocked 
that the reversing handle must be in either the forward or 
the reverse position before the driver can operate his con- 
troller. The main handle embodies the dead man” 
feature, the arrangement being such that in the event of 
the driver releasing the handle the supply of control current 
is interrapted, thus opening all the main contactors, and 
the brakes are automatically applied. Should the driver 
allow the handle to move upwards at any time, he must 
bring the operating handle to the “off” position again 
before he can release the brakes. When coasting and when 
making ordir ary service stops the driver moves the main 
handle to the off position and keeps his hand on the 
handle, thereby preventing the interruption of current and 
the automatic application of the brakes. 

The main handle of the master controller has four operat- 
ing positions:—The first position, usually called the 
“ switching ” position, gives series connections to the motors 
with all resistance in circuit; the second position brings the 
automatic relay into operation, and the resistances are cut 
out of circuit step by step until fall series is obtained; the 
third position connects the motors in parallel, the well-known 
bridge connection being used in passing from series to 
parallel; the fourth position brings the automatic; relay into 
operation again, cutting out the resistance step by step until 
full parallel is obtained. It is unnecessary to pause on each 
notch of the controller until the corresponding motor con- 
nections are completed; the handle may be moved directly 
to either tke series or parallel position, when the control 
apparatus automatic:lly notches up step by step until the 

{tion is reached corresponding to the particular notch on 
which the handle is placelt. z 

The starting ourrent, and therefore the rate of accelera- 


tion, may be adjusted by means of the setting of the auto- 
matic relay ; this relay consists of three coils, two of which 
have movable plungers fitted with copper disks for bridging 
contacts in the control circuit, the three coils having a 
common magnetic circuit. The two coils which have 
movable plangers are connected in the control circuit, and 
the third coil is a heavy-current coil connected in the motor 
circuit. The function of the two coils in the control 
circuit is to lift the short-circuiting copper disks and 
thereby open one of the control circnits, the disks being 
held up until the motor current in the series coil has fallen 
to the pre-determined value for which the relay is adjusted. 
The contacts in the relay are never used for breaking circuit, 
and are, therefore, not liable to cause trouble by burning. 
The construction of the control apparatus throughout is 
of noa-inflammable material, and the whole of the insulation 
is of mica. ä 
Practically all the wiring is in the driver's cab, and the 
connecting train wires and through shoe cable are fixed on 
the roof of the coach s> as to be quite out of reach of 
unauthorised persons. 
The lighting of the compartments has been the subject 
of very careful study by the railway company’s engineers, 
and a suitable and tasteful fitting has been adopted. The 
coaches are heated by electric radiators suitably grouped in 
the various compartments. : 
The Westinghouse brake used on the electric trains 
employs cylinders 12 in. and 14 in. in diameter, and the 
triple valves are of the newest design, which passes on the 


` operation of the dricer's brake valve to the rear of the train 


by a quick serial movement, resultirg in the almost simal- 
taneous application of the brakes on a train 600 ft. long, 
which ensures a smooth and efficient brake service. 

The air is supplied to the brake system by small com- 
pressors direct-driven by low-speed motors, one of which is 
placed in each motor-car. The action of all these com- 
pressors on a train is controlled by a master governor and 
switch, which produces uniform compressor labour through- 
out the train, as all compressors start and stop simul- 
taneously. This arrangement is known as the Westinghouse 
Governor Synchronising System. 

The work on the permanent way has consisted for the 
most part of the equipment of the existing tracks for electric 
traction; but a fly-over junction has been constructed at 
Hampton Court Junction to prevent the crossing of the 
new electric trains on the level. The new piece of line, 
which is 15 miles ia length, includes a steel girder bridge 
of 160-ft. span, which carries the track for the electric 
services over the existing line at the junction, and which is 
the longest single span bridge on the London & South- 
Western Railway. The work also includes two brick arch 
viaducts 880 and 100 yards long respectively, as well 
as several road bridges. The whole of this work is now 
completed. l 

The wetk-day train service arranged for between 
Waterloo and Wimbledon, which began on Monday 
last, provides trains every 20 minutes from about 
6 a.m. to midnight. The new schedule, though all 
trains serve every station on the route, involves a con- 
siderable acceleration upon the times hitherto in force, 
the journey from end to end being reduced from 31 to 
24 minutes. 

In view of the fact that steam trains were relatively 
infrequent on this branch, often an hour or more apart, 
residents of the East Putney, Southfields and Wimbledon 
Park districts will benefit considerably. 3 

The schedule time between Waterloo and Teddington will 
probably be reduced from 50 to 33 minutes. 


New Electrical Manufacturing in Sweden.— Accord- 
ing to notices in the Swedish Prees, the L. M. Ealcssox Co., of 
Stockholm, which has hitherto been more closely associated with 
the manufacture of telephonic apparatus, has lately commenced 
the production of electric signalling apparatus for railway block 
systeme. This type of machinery has hitherto been mainly 


imported into Sweden from Germany, and it is expected that the 


new departure will render the country independent of foreign 
manufactures. 
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ELECTRICITY EXTENSIONS AT STEPNEY. 


house section, with overbead coal bunkers, and an ash base- 
ment. The width of the building remains approximately 
the same as before, viz., boiler house 63 ft., engine room 
46 ft. 10 in., and switch gallery 19 ft. 6 in., but the heights 


THE modern generating station of the Stepney Borough 
Council, which is situated on a riverside site at Limehouse, 
was first brought into use in the autumn of 1909. The 
various plant additions made since that date, in order to 


cope with the rapid 
electrical develop- 
ment of the East 
London area, soon 
filled the original 
buildings, and, as 
far back as 1912, 
Mr. W. O. P. Tap- 
per, the borough 
electrical engineer, 
in a report ad vised 
the doubling of the 
station buildings, 
and immediate in- 
stallation of tur- 
bine, boiler and 
auxiliary plant, at 
an estimated cost of 
nearly £188,000. 
This scheme of 
extension has now 
been carried out, 
and, as briefly re- 
corded in our last 


have been some- 
what increased, the 
boiler house by 
some 15 ft. to 19 ft., 
to allow room fora 
double telpher track 
for coaling the bun- 
kerr, and for the 
hot-air economisers, 
draught fans and 
motors, and the 
engine room by 
15 ft., to accom- 
modate larger con- 
densing plant and 
allow for the hand- 
ling of a 50-ton 
electrically - driven 
overhead travelling 
crane. 

„la the boiler 
house the new 
equipment consists 
of four water-tube 


issue, was offic ally : Fic. 1—CoaAL WHARF AND ELECTRICAL TELPHER ; ALSO SCREEN FOR boilers of Messrs. 
inaugurated on a CONDENSING: WATER, Howden’s make, 
recent date. | built for a normal 

The buildings have been extended at their northern end evaporation per boiler of 33,000 Ib. of water at 150° F., 
by the addition of three ferro-concrete bays (two of which to steam at 200-lt pressure, with a heating surface 
are occupied by the new plant), and comprise an engine of 6,700 sq. ft. and 190 sq. ft. of grate area. Each boiler 
room and switch-gallery section, with basements; a boiler is in six elements with upper and lower drums connected 
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Fig. 2.— INTERIOR, LIMEHOUSE GENERATING STATION, SHOWINGITHE NEW TURBINE PLANT IN THE)DISTANCE. 
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together with about 6,700 2-in. vertical tubes, and the 


necessary balancing water and steam pipes between the 
drums; each element is provided with a safety valve, and 
there are two feeds to each boiler, while each boiler is fitted 
with internal superheaters. 

The stokers (two to each boiler) are of the Underfeed 


Fic. 3.—5,000-Kw. ESCHER, Wyss—Brown, BOVERHI TUGBINES, LIMEHOUSE GENERATING STATION. 


Co. s moving-grate type, and are worked in eonj unction with 
their hot air economisers, forced draught and Prat patent 
induced-draught chimneys, with the object of obtaining as 
nearly as possible a balance draught at the stoker grate 
level; the economisers, two to each boiler, are placed in the 
flae immediately above and under the chimney. Each 
boiler is equipped with 7 
an induced -draught 
fan aud forced-draught 
fao, mounted close to 
the base of the Prat 
chimney, and is pro- 
vided with a gauge 
boird with the follow- 
ing ten instruments: 
Steam gauge, two 
superheat ganges, the 
forced -draught motor 
ammeter, shunt regu- 
la or and  dranght 
gauge. the induced- 
draught motor am- 
meter, shunt regulator. 
and draught gauge 
and the balanced 
draught gauge, thus 
enabling the stoker to 
keep the working con- 
ditions of the boiler 
always under observa- 
tion. The stoker drive 
is suspended on the 
under side of the 
boiler-house floor and 
operates patent spring 
clatch gear to give 
motion to the grates. 
The ash-handling 
for the four new 
boilers is carried out on the lines of the original plant by 
means of hoppers under each furnace emptying jnto 
movable runabout skips, these latter being conveyed by 
means of the telpher to the ash hopper upon the wharf edge. 
The coal-handling plant extension consists of a double 
mono-rail telpher track ranning over the tops of the coal 
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bunkers, and one track extends for 20 ft. into the yard at 
the north end of the building; this is coupled up to the 
original single mouo-rail track, and was supplied by Messrs... 
Strachan & Henshaw in order to cope with the increasing 
coal supplies, and to ensure continuous working in the event 
of a breakdown to either of the telpher machines. 

For handling the 
coal stock at the north 
end of the boiler house 
a 3 ton electrically- 
driven jib crane, manu- 
factured by the Chat- 
teris Engineering 
Works Co., has been 
erected, with a maxi- 
mum working radius 
of 45 ft. A coal- 
receiving und discharge 
hopper is provided in 
the yard at the end of 
the telpher track. It 
might be mentioned 
that this crane is 
mounted upon a 
travelling under- 
carriage, 10 ft. high, 
with a view to its 
being used later on 
the river wharf. When 
working in conjanc- 
tion with a Priestman’s. 
grab it is capable of 
dealing with 40 tons 
of coal per hour. 

A Weir steam tur- 
bine-driven feed pump of 10,000 gallons per hour capacity. 
has. been added to the boiler feeding plant, the exhaust 
steam being turned direct into the hotwell overhead through 
a kinetic heater. 

The extension of the engine room consists of two 
5,000-Kw. Escher, Wyss turbines of the Zoelly impulse type, 
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Fig 4.— VIEW IN BASEMENT, SHOWING STEAM TURBINE-DRIVEN POMP SETS FOR CONDENSERS. 


coupled to two Brown, Boveri three-phase alternators, 

generating at 6,600 volts between phases and 50 periods. 

These sets are capable of generating 25 per cent. overload 

for two hours and 50 per cent. overload for half an hour, 

running at a speed of 1,500 R.p.M. They operate on steam 

at 180 lb. at the stop valve, temperature 500° F., and the 
E 
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specified fall load steam consumption at 
unity power factor is 13:31 lb. per 
kw.-hoar, subject to a tolerance margin 
of 24 per cent. 

Cooling air is supplied to each machine 
through sheet-iron ducts by a Heenan 
and Fronde air filter, of 25,000 cb. ft. 
per minute capacity. These filters are 
placed in the basement, and the neces- 
sary water supply for them is led from 
the condensing plant. 

The surface condensers, placed imme- 
diately below the turbines, each have 
10,760 sq. ft. of cooling surface, with a 
wrought-iron cylindrical shell, and each 
is provided with a steam-driven pumping 
set, consisting of a steam turbine 
driving a circulating water centrifagal 
pump, rotary air pump, condenser extrac- 


tion pump and hot well force punip, in 


tandem, at a speed at 2,000 R. P. u. 
The exhaust steam from these 
auxiliary turbines can be turned either 
into a stage of the main turbine or into 
the hot well by means of a Holden and 
Brooke kinetic heater, thus, in the latter 
case, regaining the latent heat units of 
the steam. Either 
condensing plant 
can be used with 
either turbine, or, 
in case of emer- 
gency, both tur- 
bines could be run 
on reduced loads 
upon one or other 
of the condensing 
plants; an alter- 
native atmospheric 
exhaust is also pro- 
vided. 

A 50-ton S‘othert 
and Pitt electric- 
ally-driven over- 
head crane has been 
provided for the 
engine-room exten- 
sion. This is equip- 
ped with three 


4 
motors, each run- 1 
ning at 700 R. P. I., [eo 


for lifting, travel- 


Ser. 


Fic. 5.—AlR FILTERS AND TRUNKS TO TURBO-ALTXRNATOBS. 


Between the two 
5,000- Kw. alterna- 
tors, a Bruce 
Peebles 1,000-Kw. 
motor converter has 
been intalled, which 
is similar to those 
which have been 
in operation for 
some years in the 
generating station 
and sob-stations. 

The whole of the 
necessary pipework, 
together with all 
valves, cocks, sepa- 
rators, trape, lag- 
ging, and fixings 
have been provided 
by Messrs. Babcock 
and Wilcox, Ltd. ; 
practically the 
whole of the steam, 
exhaust and drain 
pipes are confined 


ling, and hoisting FIG. 6.—GENERAL VIEW ALONG SWITCH GALLERY, LIMEHOUSE GENERATING STATION. to the boiler-house 


respectively. 


Fic. 7,—REYROLLE E.H.T. IRONCLAD SWITCHGEAR EXTENSION, 


section, and the 
river water pipes, cold water pipes, air 
pump discharge pipes are in the engine- 
room basement; the steam traps are 
of Messrs. Alley & MacLellan’s make. 

In order to secure greater safety in the 
running of the motor-driven auxiliary 
plant, alternator field excitation and 
pilot lighting of the station, a D. P. 
battery of 260 cells has been installed. 
with a combined battery-booster and 
feeder-booster of Messrs. Siemena’s 
make, together with the necessary 
switchgear, for charging purposer. 
Under normal conditions the battery will 
be floating across the main D.c. bus-bare, 
but should the main bus-bar supply 
from any cause fail, or the pressure drop 
abnormally, the rush of current from 
the battery brings out a pair of three- 
way overload breakers, one in the positive 
side and one in the negative side of the 
system, instantaneously cutting the 
battery off the bus-bars and leaving it 
on the auxiliary power circuit. In 
addition, should the motor of the booster 
set be cut off from the supply, and allow 
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the boosters to. race upon a weak field, change-over switches 
are operated by a pair of relays coupled across the brushes 
of the motor, thereby cutting out the booster s. 

An additional works power board by the G.E. Co. has 
been erected in the new engine room to control the addi- 
tional motor circuits. | 


The switchboard gallery has been extended, and six panels 


of Messrs. Reyrolle’s new extra-high-tension ironclad gear 
have been installed there, together with the rheostat regu- 
lating géar for the alternator fields. 


flerkev 


Fia. 8.— FORCED AND INDUCED DRAUGHT FANS, BOILER 
HOUSE, LIMEHOUSE GENERATING STATION. 


ineludes two machine switches, two balk supply panels and 
two coupling switches. Following upon the original lines 
there are duplicate three-phase bus-bars, the section ‘of each 
bar being 1 eq. in. The switches are contained in boiler 
plate tanks, with cast steel tops. 

The whole of the circuits to and from the switchgear are 
protected with Merz-Price protection. In addition, the 
generator panels are provided with rotary type field switches 
with an electrical interlock between them and the main 
switch, which prevents the field switch from being opened 


before the main switch, and provides for the automatic . 


tripping of the field switch when the main switch operates, 
and ensures that the field switch is closed before the main 
switch. The fields of the exciter are separately excited at 
240 volts from the L.T. direct-current supply. 
are also provided with all the necessary synchronising 
sockets, signal lamps for switch on” and switch off,” 
power factor indicators and open-dial type ammeters and 
wattmeters for each phase. a 7. * 

A Brown, Boveri automatic field regulator has been 
furnished for each alternator, and an electrically controlled 
governor switch for each turbine to regulate the speed direct 
from the gallery. The coupling switches are fot the control 
of the cables running between the bus-bars of the new 
board and the bus-bars of the old board. Upon the old 
board are also inserted two coupling switches, one in each 
bus-bar. In order to provide space for these latter switches 
in the old board, various panels and circuits had to be re- 
arranged, including the two Poplar bulk supply feeders. 
These latter have now been transferred to the new board 
and provided with the new type extra-high-tension switches, 
thus securing a switch of larger capacity. All the above 


The above gear 


The panels 


necessary alterations have been ‘carried’ out by Mesar. 
Reyrolle, who have also supplied the additional D. 0. panels. 
In order to cope with the increase of load and the bulk 
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supply demands from Shoreditch and Bethnal. Green, the 
following additional feeders, converter and switohgear have 


been provided: — Two 1,500-Kw. E. H. T. feeders from the 
Limehouse generating station to the Whitechapel sub- 


station; two 1,500-KW. E.H.T. feeders from the Whitechapel 
sub-station to Shoreditch; and two 1,500-KW. E. H. 7. 


feeders from the Whitechapel sub-station to Bethnal Green. 


All these feeders have been provided with pilot cables for ` 


Merz-Price protection gear, and £.H.T. Reyrolle switchgear 


has been added to the respective sub-station switchboards 


to control these feeders. 


At the Wapping sub-station an additional 1,000-KW. ` 


Bruce Peebles motor converter has been installed; the 


three-phase E.H.T. machine and the two D.c. machine panels 


complete were erected under Messrs. Reyrolle’s contract. 


In ‘addition to recently installed plant, the Limebouse 


station also contains fonr smaller turbine sets, one being a 


Parsons tandem direct-current machine, while the others 


25 


comprise three Peebles three-phase turbo-alternators coupled 


to Parsons and Willans turbines, the total capacity of this 


plant being some 6,500 kw. Including the new motor- 
converter set, to which reference has been made, there are 


now three 1,000-Kw. Peebles machines, and one smaller set 


of this type in the station. 
Practically the whole of the main switchgear is of the 

Reyrolle ironclad type, as shown in one. of our views, in 

which the new E. H. T. gear is shown in the distance. The 


boiler house, in addition to the new boilers, contains seyen 


marine type boilers by Babcock & Wilcox, and Danks. 
In recent years the supply of electricity in the borough 
has developed very rapidly, particularly the power demand, 


in which connection statistics show that at September 30th, 


1911, there was 9,987 H.P. of motors connected to the 


mains, while at September 30th last, this figure had grown 


to 21,623 U..; moreover, the output generated has more 


than doubled in five years, and during the last official year’s 


working amounted to 21,064,468 units, of which 18,757,000 


units were sold. 8 
In addition to supplying the area of the borough, the 
Council is giving a bulk supply to the Shoreditch Borongh 


Council, and will, in the near future, be similarly supplying 


the Bethnal Green Borough Council; at the same time, the 


reciprocal supply arrangements between the Stepnéy and 


Poplar Councils is in operation, and thus a large section of 
East London will be supplied with electricity from the 
Limehouse generating station. ae 3 
In conclusion, we are indebted to Mr. W. C. P. Tapper, 
the engineer and manager, for assistance in the preparation 
of this article. ao es 


The Russian (1886) Co.—On October 3rd, says u 


message from Moscow, the Governor of the town, M. V. Chelnokoff, 


returned from a visit to Petrograd, where he had been to see the 


President of the Council of Ministers, the Ministers of Trade and 


Industry, and Finance, and others, on the subject of the. liquida- - 
tion of the Electric (1886) Lighting Co. He submitted an applica- 


tion of the Moscow Town Council to the President of the Council 


of Ministers, who replied that this question would be carefully — 
considered at one of the early sittings of the Council ; but that it 
was difficult to foresee what the result would be, for in this ques- 


tion financial circles of neutral countries were interested. Most of 
the shares of the company were in the hands of Swiss banks, The 
Minister of Trade and Industry appeared chiefly interested in the 
question of the recent prohibition of the Moscow Counoil, pre- 


venting the company using the current from Bogorod for the 


requirements of the town. 


town system, the Minister at the same ttme considers that the 


town should take into account the circumstances of the moment, 9 
English coal is not being 
received at present. The Dombroff coal fields have been seized by | 


and the general shortage of fuel. 


the enemy, and the transport of coal from other fields is difflonlt. 
The company serving the town system has to use six wagon loads 


of petroleum per day; but the transport of the petroleum is 
Meantime the Bogorod 


difficult, and the price is very high. 3 
station has 1 1. 000, O00 poods of turf ready which should be used, 


because during the winter time it will become moistened and will 
deteriorate, Thereupon M. Chelnokoff stated that the question of 


prohibiting the admission of the current was already finally. 
decided by the Town Council, and he was powerless himself 1 
the decision, The Minister of Trade agreed with this view of the 
Governor, and said he would address the Moscow Town Council in 


a special communication asking it to vary the decree, 


ing the town's undoubted. 
right to prohibit the delivery of Bogorod current into the 
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THE ELECTRICAL TRADE POSITION 
IN CHINA. 


Mr. W. G. L. RIDDLE began his address to the Birmingham 
and District Electric Club on October 23rd by thanking mem- 
bers for their cable, received at Shanghai on New Year's Eve, 
informing him of his election to the presidential chair. He 
took as the theme of his address his visit to the Far East. 
The majority of his time in China was spent in Shanghai, 
which was the foremost commercial, industrial, and shipping 
centre of Asia. Shanghai had every cause to be proud of its 
progress as shown by the marked improvement in, and the 
gigantic dimensions of, so many of its constructional works, 
by the completion of its electric tramways system, its elec- 
tricity supply system, and the various railroads which con- 
nected practically all China with Europe. In addition to 
these, there were the dockyards, shipbuilding, and engineering 
firms, all of which indicated progress in the right direction. 
There were 24 different nationalities represen in the one 
small municipality—the International Settlement. Mr. Riddle 
went on to refer in particular to the ee electrical 
undertaking, its peculiar position, and the electrical trade 
generally in China: 

He said that Germans were the greatest competitors in the 
electrical engineering trade in China. As a matter of fact, 
they had practically ruined the Far Eastern business by the 
severe cutting of prices. Subsidised by their Government, 
and helped by their bankers, they had been in a position to 
secure many contracts which, in the natural order of things, 
might have n executed in Britain. Since the outbreak of 
hostilities, neither Britain nor Germany had been able to take 
contracts, and, in his opinion, after the war was over Ger- 
many would be in the field again with renewed vigour. 
- Before he left China in April last, America and Japan were 
securing the bulk of the trade, for there was a rapidly grow- 
ing and almost limitless market, and an equally rapidly grow- 
ing competition, which would doubtless be augmented by 
the serious efforts of thé Japanese in the very near future. 
This Eastern nation was already producing very creditable 
copies of the best European and American practice, and, 
although their present production was insufficient to allow 
them to compete with advantage, it was certain that time 
would amend this, and they would have the advantage of low 
freights and insurance, and also of quick deliveries. The 
British merchants in China did not receive the help from the 
British manufacturers that was desirable to secure their share 
of the trade. Very few large manufacturers had their own 
representatives on the spot. The majority of them employed— 
without any salary—some firm of merchants, and if any 
help was required by the merchants, the British manufac- 
turer would not give the desired help; hence, the success of 
the Germans. 

Mr. Riddle said that he visited a Chinese city some 1,000 
miles from Shanghai (600 miles by steamer and 400 by rail). 
In that city one was in China proper. There was not such 
a thing as a European building, and even if one stood in the 
street for a few seconds a crowd collected. He secured the 
best room in the best Chinese hotel—save the mark! In this 
country it would have been termed a shed. Let them picture 
to themselves a room with a European bedstead. a very small 
table and washstand, and with a charcoal fire in tbe centre. 
This was his abode for a fortnight, but there was a ray of 
light in this miserable shanty; it was lighted by a metal 
filament lamp! Current was supplied from sunset to sunrise 
by the Electric Light Co., who had some of the best machin- 
ery that English makers could supply. Such English makers 
had been paid every penny for their machines, but the mer- 
chants who had secured the business had not, hence his visit. 
In the same city a flour mill had been running for, say, twelve 
months. This, again, had been supplied by a good British 
firm; and, although they had been paid for their machinery, 
the merchants who secured the business had not. In this 
case the Chinese could not secure the requisite amount of 
flour which the makers guaranteed, but the merchants received 
no help from the British manufacturers. They might ask him, 
what about the future in China for British goods? The 
answer was beyond him. If ever the time did arrive when 
British manufacturers were in urgent need of orders—and they 
might live to see the day—their tactics would have to be 
changed if they wanted to fight against Continental competi- 
tion. The British Government might have to help them, but 
certainly something would have to be done. For meanness 
in the furtherance of British trade in the Far East, commend 
me to the British manufacturers!“ 

Mr. Riddle proceeded to make some suggestions to British 
manufacturers who proposed in the future to secure some of 
the Chinese business. Vast opportunities had been, and were 
still being, lost owing to the reluctance displayed by manu- 
facturers in appointing engineer representatives in the more 
important centres of China. Salesmen only were not required. 
Take a good firm of electrical manufacturers who desired to 
open out in China: they should send out a smart voung man 
who had been through their shops. and knew their machines, 
so that when orders were secured and the goods delivered this 
representative could see that the machines were erected pro- 
perly, or could advise the Chinese on anv technical point 
neceseary. Salesmen who were not engineers only helped to 
retard British business in the Far East. As an ‘instance of 
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this, he cited the case of one of our largest and most powerful 
manufacturers of electrical machinery whose representation 
in the most important industrial and commercial city of Cen- 
tral China was, until recently, entrusted to a firm of general 
importers who were nothing if not non-technical. Indeed, the 
city in question was until recently entirely without technical 
representation of British, electrical manufacturers. As against 
this, it should be noted that the leading German electrical houses 
supported no less than five responsible advising engineers, and 
maintained heavy stocks of electrical gear and supplies in that 
city. He was ready to admit that, having in mind the amount 
of business done, these firms could have shown little, if any, 
profit after payment of the heavy overhead charges thus in- 
curred, and it was also reasonable to sup that the Govern- 
nent subsidies had assisted Continental firms to survive these 
heavy initial expenditures. In this connection, it would appear 
that, granted that any Government considered that a venture 
was worthy of subsidies, it was reasonable to suppose that 
the said Government was not actuated by philanthropic 
motives, but rather by a desire to eventually participate in 
the resultant success of that venture, such participation in 
this case taking the form of increased export duties and the 
many other obvious advantages of increased trade. Neverthe- 
less, the fact remained that they had thus introduced a serious 
element of competition which reacted to the disadvantage of 
the British manufacturers, and which would, in a great 
measure, be met by the more liberal introduction of technical 
representations. 

It might be presumptious, or even precocious, on his part 
ta comment upon the apparent policy of British firms seeking 
Eastern markets, as he had known them. A friend of his 
in Shanghai (an Englishman) had upon innumerable occa- 
sions had to recommend the purchase of electrical gear from 
Continental houses because of the advantage of their quota- 
tions as compared with those of British firms. It might be 
argued that sacrifice to cost was made at the expense of 
quality. In reply to this, he would point out that, as his 
friend was responsible for the subsequent efficient operation 
of: the gear in question, he would obviously err upon the side 
of recommending quality even at slightly enhanced prices. 
His friend cited instances almost without limit where British 
firms had placed goods upon the Eastern market at prices 
150 per cent. in advance of their own home quotations, and 
had expressed sentiments of outraged patriotism when their 
less ambitious Continental contemporaries secured the con- 
tracts. Prospective buyers’ positions in China were the same 
as elsewhere. It was their obvious duty to obtain the 
best goods at the best price, irrespective of sentiments. Hence 
the amount of Continental apparatus which was being im- 
ported, and hence the wails which emanated from the British 
importers. 

He had recently been told by a British representative that 
his firm were securing a fair profit, that their home works 
were fully occupied, and, because of this, they did not feel 
called upon to cut prices and seriously compete with the 
Continental houses. is representative spoke in the present 
tenee. This appealed to the speaker as being a very typical 
attitude of Bntish complacency in the face of an impending 
struggle for very existence. 

He took this opportunity of informing the manufacturers 
that the greater proportion of apparatus exported to the Far 
Eastern market would be operated by a class of native to 
whom common-sense, as generally accepted, was an unknown 
quality; to whom brute force and ignorance were thoroughly 
understood ; and to whom brass or copper in any form was an 
accepted currency. With this in view, gear should be robust, 
fool-proof, and without any unsecured brasswork which per- 
formed an essential function. He recalled the case of a con- 
signment of excellent one-phase and three-phase .motors which 
were bought for hiring purposes, and were constantly identi- 
fied with bearing troubles owing to the fact that unsecured 
brass caps were provided for the oil wells and that brass oil- 
level indicators were provided. These were at once con- 
verted into currency, and the oil became a thing of memory 
only. Hence the constant annoyance of bearing failures, 
which were dealt with by the scrapping of the brass and the 


substitution of iron fittings. Circuit-breakers and other 


- switchgear should also be devoid of brass fittings which did 


not carry current (and thus their own protection) for similar 
reasons to those given above. Considerable trouble was 
experienced owing to the repented thefts of heavy brass dash- 
pori from the trip gear of a well-known make of circuit- 
reaker. In this case the dash-pots could as easily have been 
incorporated into the casting of the switch and thus have 
heen invisible, and also free from experimental re-setting of 
the tripping values as carried out by the most inquisitive and 
information-seeking natives known to man. These, at first 
sight, might appear to be petty matters, but it would readily 
be believed that they had an important bearing upon the 
reputation of the apparatus concerned. Another excellent 
single-phase motor was supplied with an oil-immersed multi- 
contact switch controlling the starting operations of cutting 
out the starting windings and also, by steps, the rotor resist- 
ance. Not being provided with a positive “on” and “of” 
mechanism, it was possible to leave the controller in inter- 
med inte positions and thus obtain variable speeds at the 
expense of efficiency and the ultimate burning out of the rotor 
resistance, which was not sufficiently liberal in section to 
carry the rotor current for more than a few minutes. Not- 
withstanding incessant warnings to consumers, heavy loss and 
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expenditure were involved in effecting the repairs thus rendered 
necessary, and that particular maker's reputation suffered in 
consequence, merely owing to lack of attention to essential 
practical detail. : 
Further, it must be borne in mind that in Central and 
Southern China the atmospheric conditions were extremely 
severe during four months of each year, when shade tem- 
peratures of 106 deg. F. were the rule and humidity was at 


saturation point. In consequence, the general experience was 


that a motor able to sustain a 20 per cent. overload during 


the cool months would quickly attain a dangerous temperature 


on full load only during the hot season. In view of this, it 
was advisable to provide efficient draught-inducing devices 
and liberal core-ventilating arrangements. ca 
Owing to native characteristics, the speaker considered that 
wound-rotor motors used in conjunction with liquid starters 
were to be preferred to squirrel-cage machines, notwithstanding 
the slightly lower cost and higher frequency of the latter type. 
Given a geared-down slow motion liquid starter one had a 
bust and fool-proof combination possessing a g starting 
torque and not requiring skilled manipulation or heavy start- 
ing currents. If auto- transformers were utilised in conjunc- 
tion with squirrel-cage motors, it was essential that they 
should be fitted with mechanism which did not allow the 


switch to be left in the starting position, so avoiding the 


poe previously mentioned in connection with single-phase 
motors. ; 
With a view to reducing freight charges, slide rails could 
be cheaply cast by native firms in China to standard patterns. 
common practice of supplying motors with pulleys already 
fitted was to be deprecated, inasmuch that driven shaft speeds 
were a variable quantity, and, the motor pulley being gener- 
ally smaller than the shaft pullev. it was better economy to 
effect the necessary changes to this rather than to the larger 
and more expensive shaft pulley. Finally, he urged upon manv- 
facturers the desirability of duplicating name-plates and all 
plates giving information relative to capacity, voltage, etc., 
in Chinese characters, both for the purpose of ensuring proper 
use of the 5 and also with a view to the advertise- 
ment gained by familiarising their names to users of their 
gear. A trade mark, or chop as it was known, carried a 
great deal of weight in China. 


DIESEL ENGINE USERS’ ASSOCIATION. 


1 


LUBRICATION OF DIESEL ENGINES. 


THE October TEE of the Association was held recently at 
the Institution of Electrical age evi several engineers 
5 1 control of Diesel engine pene in Great Britain and 
abroad were elected members of the Association, and the 
membership now includes engineers connected with Diesel 
panis in such distant parts at Oudtshoorn (South Africa), 

ormanby. (New Zealand), Delhi, and Colombo. 
After reporting the progress made with the scheme for 
insurance at Lloyds against breakdown of Diesel engines, and 
in connection with the Association's efforts to obtain better 
terms from the Inland Revenue authorities for a reduction in 
regard to depreciation on the assessment of Diesel engine 
plant for mcome-tax, the discussion on the question of lubri- 
cation of Diesel engines was resumed. 

Mr. C. O. Mitton (Maidenhead) observed that much benefit 


had already accrued to several of the Diesel engine installa- 


tions as a result of the circulation of data and particulars 
furnished by members of the Association. A careful considera- 
tion of the results obtained on various plants seemed to show 
that the consumption of lubricating oil on any particular 
engine was practically sarin css of the load at which it 
worked. He admitted that the consumption of lubricating oil 
must necessarily be somewhat higher when the engine was 
working on a heavier load, and, consequently, at a higher 
temperature; but his point was that the lubrication arrange- 
ments had to be generally set slightly on the liberal side, so 
as to suffice for such times as the engine might be called upon 
-to do a heavy load, and that the increase in consumption of 
oil at the heavier load was comparatively negligible. He, 
therefore, arrived at the conclusion that a reasonable basis 
for comparison in the consumption of lubricating oil on various 
Diesel engine plants might be obtained by working this out 
in figures of gallons per B.H.P., per hour, taking for this pur- 
pose the maximum B.H.P. of which an engine was capable. 
Tests on the consumption of lubricating oil, to be of anv 
value, must necessarily be taken over a long period of actual 
working, and in this connection he referred to the great 
importance of adopting the best means of filtering or treating 
the oil recovered for re-use. 

Mr. P. H. Smiru, who had been invited to attend the meet- 
ing, also laid stress on the great importance of dealing with 
the used oil by the best method, and considered that the low 
lubricating costs which had been arrived at on certain Diesel 
engine installations were to be attributed chiefly to the adop- 
tion of good methods of treating the oil. 

Mr. R. W. Lytg (Hoffmann Manufacturing Co.) was of 
opinion that the filtered oil should be allowed to stand for 
aome considerable time before being taken for re-use, and that 
as æ rule about 10 per cent. of new oil should be added to 


vivify it. The necessity of keeping a good body in the oil 
was of importance to prevent undue wear and tear on the 
bearings. He discussed the varying practice on different 
installations in connection with the removal of the carbon 
deposit from the top of the piston and from the rings, as affect- 
ing the question of efficient lubrication of the cylinder. 

Ir. G. Porter (Worthing) gave some figures of compara- 
tive tests which he had had carried out on new oil and on 07” 
after use in his Diesel engines, and filtered or treated, which. 
showed that the deterioration in ite quality after a consider- 
able amount of use was not very appreciable. 

In the further discussion which followed it was generally 
agreed that the feeding of the lubricating oil to a Diesel 
engine could not in pracne be regulated in accordance with 
the variations in load. | 

Mr. C. Gountp (Letchworth) stated that he found that the 
consumption or destruction of oil increased considerably after 
the engine had been running for a long continuous period. 

Mr. Dixox's experience (Leatherhead) showed that the worn 
condition of liners resulted in a very definite increase in the 
F of lubricating oil, as well as in that of the fuel 
oil. | 
The next meeting of the ‘Association will be held on Nov- 
ember 24th, when the subject of Cracked Pistons is to be 
further discussed. Information and particulars concerning 
the Association can be obtained from the Acting Hon. Secre- 
tary, Mr. Percy Still, 19, Cadogan Gardens, London, S. W. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. Mo letter can be published 
unless we have the writer's name and address in our possession, 
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British Manufacturers Criticised. 


I feel in penning the following that I am echoing the opinion 
of many other traders in the Colonies, 

During these times one is frequently reminded of his duty to his 
King and country by the many resolutions passed by Chambers of 
Commerce, Trade Associations, Societies and others, hence the 
feeling of patriotism goes without saying; nevertheless, upon 
afterthought and experience one is reminded of the sacrifice 
incurred by so doing. 

To mention our own experience, which is the rule rather than 
the exception, will give English manufacturers, the British Govern- 
ment, and others an idea of how we have to strain occasionally to 
make ends meet. 

One of our principals has for some time been asking us to push 


ö for business in his line, and after strenuous efforts we succeeded in 


pulling off some orders, which were, in due course, forwarded, but 
EET nine months have elapeed the goods have not yet been 

ip 1 i . 

Another of our principale, for whom we have worked hard and 
succeeded in securing some thousands of pounds' worth of trade, 
up to a week or two ago was requesting orders, and now 
informs us that not one of them has been dispatched, although 
some are six months in hand! 

Over 16 months ago we placed a 12 months’ contract with 
another manufacturer, who is still seeking trade, but who has, so 
far. only shipped one small consignment. | 

Yet another took our order for plant in October last year fo 
delivery f. o.b. London within 12 weeks, and the plant has not left 
the works to date—and I might give many other instances. 

Now munitions and other pressing work which must take first 
place probably interferes with factories, but why should we be 
asked for orders when there is apparently not the slightest chance 
of their being executed? We have two hundred and sixty-four 
(264) orders which have been over six months in British manufac: 
turers’ hands and are not yet dispatched, which is beyond a joke. 

One firm who have had several orders from us for an important 
part of the installations of six different plants, which will be unable- 
to give light and power to their many clienta, have just informed us, 
although the orders have been in many cases many months in 
hand, and they are still quoting for business, that the materials 
for our orders have been acquired for munitions and cannot be 
dispatched, and as we cannot purchase elsewhere, and have 
deposited some hundreds of pounds as security for due fulfilment of 
contracts, and many other sub-contractors have probably done the 
same, one can imegine how far-reaching will be the effeots. 2 

Penalties are likely to be enforoed— in fact, in almost all cases 
are threatened—euch as forfeiture of deposit, or buying in against 
us 7085 charging us with the difference in price, which is invariably 
higher. i 

If substitutes cannot be got for our material, the other sub- 
contractors for the balance of the plant cannot get their test and 
maintenance certificates and progress payments, and almost every- 
body concerned is much inconvenienced and out of pooket—possibly 
except the British manufacturer. 

The loss of prestige, interest, profit and trade by the Colonial house 
is no small item, and as a result of this, in order to exist the concern 
has to find another market, henoe the gain of mah gonntries as 
Amerioa and Japan, &., as is evidenced by the enormous infins of 
U.S.A. motor-cars into England, Australia and elsewhere, beomase 
of the inability of the British manufacturer to supply, 


mm o 


558 


THE ELECTRICAL REVIEW. (vol. 77. No. 1,979, Octonna 29, 1918. 


We have the consolation, however, that we have done our duty 
to the Mother hae! and hope that the goods we have lost have 
‘accounted for more of the enemy. 
We are afraid that when the war is over it will be a tough pro- 
position to dislodge the foreign trade, which, unfortunately, in 
many lines is fast getting a hold in British lands. 
We think that if British manufacturers were to look at it from 
our point of view a little more, and not seek and accept business 
that they cannot hope to carry out, and were to release us for the 
time being from agreements, they would earn the appreciation of 
‘thelr representatives, who have to earn a living as best they can 
just now, and do not wish to make their lot any more difficult by 
any means. | 
_I am, however, sure that it is the wish of all importers to 
‘support British industries, and that they will to the best of 
their ability keep trade within the Empire, but, at the same 
time, they desire reciprocity. 


quo animo. 
Australia, September 8th, 1915 


The A. E. G. Meeting. 


I. have. read with much interest the reoent correspondence in 
regard to the Electrical Co., Ltd., of Charing Cross Road, which is, 
of course, nothing more or less than a branch house of the A. E. G., 

of Berlin. I am amazed at the apathy with which the matter is 
‘generally regarded, alike by the electrical trade in general and the 
otherwise excellent technical Press which represents it. I allude, 
of course, to the whole question of German trading houses, but the 
care of the Electrical Co., Ltd., will serve as a good exemple. 

The apparent apathy of the trade can no doubt be better under- 
stood when it ie remembered that nearly all the larger or important 
manufacturing ooncerns are tainted in a greater or less degree 
by German influenoe in some shape or form, ro that although 
many of them would wish to enter the lists and voice their 
British and patriotic views, the subtle influence warns them 
to go slow," and they must perforce remain silent. 

The technical Press cannot be said to be tainted” in the same 
matner as the trading part of the profession, but, nevertheless, 
the subtle influence’ is there all the same, and it warns the 
editor to be careful not to take too ottspoken a view of the 
matter, but content himself with exercising a benevolent neutrality. 
He, therefore, confines himself to allowing those patriotic readers 
who choose to have full run of his “ Correspondence’ columns. 

The correspondence, whioh started in a moet promising form, 
has practically fizzled ont, whereas a sympathetic leading article 
or two from your pen would have encouraged the opening-up of 
the whole subject, with the result that the electrioal trade and 
pon would have been able to gauge the danger. That there 

a real danger ahead I am convinced, and this quite apart from 
‘the patriotic or sentimental side of the question. | 

It is not. too late to tackle the problem in earnest. Let us 
consider what is going to happen in the most favourable circum- 
stances. 

At the successful conclusion of the war, Germany will, from a 
manufacturing point of view, be very much in the position she 
was, say, 26 years ago, the only difference being that from the 
point of view of machinery and labour she will be very much up- 
to-date. Labour will be at a very minimum of cost, and in order 
to make up leeway the manufacturer will be prepared to make 
great sacrifices. Damping will commence in earnest, and with 
our. labour market as it is, and undoubtedly will be, every circum- 
‘stance will be favourable. 2 

Such concerns as the Electrical Co. will act as admirable dis- 
tributing centres, and having been kept warm will be able to 
commence operations without any preliminary troubles. It will 
be too much to expect the purchasing section of the industry to 
resist the oheap prices. With a few notable exceptions, electrical 
‘contractors are without backbone, and they have so little inde- 
pendence that they will readily succumb. As to Municipal Elec- 
trical Committees, the case with them is already such a scandal 
‘that it does not need any labouring on my part. 

The matter is one which should, at the outset, have been tackled 
by the technical Press as a whole in connection with the various 
‘Institutions, trade associations, &c. I am surprised that a matter 
so vitally affecting the B. E. A. M. A. and the E. C. A. should have 
been regarded by them with so much apathy. I am, however, 
informed that it is as much as either's existence is worth to inter- 
fere with or tackle the subject. If my informant is correot, the 
inference is obvious. At what a pass has the industry arrived 
To expect the assistance or co-operation of the Institution in such 
a purely trade matter would be obviously childish. 

As to the staffs who are running these concerns, it is difficult to 
believe they are British. Let them read of Edith Oavell, and 
‘ thank Heaven they are serving such masters. If they think that 
they are saving up a good job for themselves, let them not be 
deceived. Theis German masters, on their return, knowing that 
these pariahs will never get a decent job in any respectable firm, 
will take advantage, and their treatment of them will be a satis- 
factory punishment. For the present they should be regarded as 
outcasts, and should be expelled from any society they may be 
members of, and generally ostracised. 

I would slso warn the purchasing section of your readers against 
the neutral game which is now being played so generally. Only a 

fraction of the goods reputed to be of the particular neutral 
country could possibly have been made in that country. This is 
‘gomimon knowledge in the particular neutral countries from which 
‘the goods come. These remarks apply to every neutral country 
that - i sending us goods. There is a simple method by which the buyer 
‘ean satisfy himself as to the genuineness of the country of origin. 


| diameter. 


He should insist in every case that a desoriptive invoice be for- 
nished with the goods, stating explicitly that the manufacturer and 
the seller both guarantee that every portion of the article, whether 
in a finished or raw state, emanates from bis country or some 
other neutral or friendly country, and that he guarantees that no 
part, finished or raw, emanates from an enemy country. If there 
be any hesitation on the part of the manufacturer or seller to give 
this guarantee, then the buyer may be fairly certain that the goods 
are of questionable origin. 

I may very properly conclude this letter by remarking that I, 
personally, have no axe to grind. I am not interested from a 
personal point of view whether the enemy sends electrical goods 
to this country or not, now or hereafter. I neither buy German 
goods, nor is there any necessity for my selling to them, and from 
the commercial point of view I am quite unaffected. 


Anti-Humbug. 


| So far as our correspondent’s reference to the technical Press is 
concerned, we think that we can leave it to those of our readers 
who have consistently read our war articles to judge as to their 
‘outspoken character. With régard to the subtle influence" 
which Anti- Humbug ” wrongly imagines to be constantly hanging 
over the heads of editors, those who have made a study of our 
advertisement pages will have observed that since the outbreak of 
war a large number of advertisers have been eliminated from our 
pages. We think that we have made it pretty clear that it is our 
policy to admit advertisements only from those with whom the 
Government Regulations denlare trading to be legal—and not 
always from there. — Eps. E. R.) ' A 


An Improvised Lifting Magnet. 


I think the enclosed phot graph will interest you, We required a 
tup for breaking ecrap iron, and decided on an electromagnet for 
lifting it, the tup to be of about 14 tons weight, and 2 ft. 6 in. in 


The magnet consists of a piece cut from a scrap crank- 
shaft, the pole faces being turned hollow spherical to embrace the 
ball. The pole section is about 32 aq. in.; the magnet is supplied 
with 6} amperes, D.C., at 110 volts. 
P. H. Browne. 
H. H. The Nizam's Mint, a 
Hyderabad, September 30th, 1915. 


The Institution and Alien Enemy Members. 


I regret that I have to ask your indulgence to insert a further 
letter in connection with the exclusion of all alien enemies 
(naturalised or not) from the Institution of Electrical Engineers, 
but having heard that there isa likelihood of members not wish- 
ing to notify the Secretary that they are in accord with such 
exclusion, having regard to the fact that it might be prejudicial 
to their business, I now solicit the help of your paper to get 


assistance from all Associations numbering amongst their members 


those of the Institution to pass resolutions to this effect, which I 
understand has been done already by one or two such bodies. I 
also ask that the hon. secretaries of the Local Sections (both at 
home and abroad), will formally pass resolutions to this effeot. 

I think the time has arieen when the Institution should not fail 


‘to take the lead given it by the Iron and Steel Institute, a body 
quite worthy of being followed in this respect. — 


I trust those members who have not yet sent in their names to 


- the Sécretary will do so, or, failing that, show their approval by 
refraining to attend any meetings of the Institution, either in 
London or at the Local Sections, until this policy has been adopted. 


October 25th, 1915. Station Engineer. 
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I notice in your issue of Ootober 15th a letter from Station 
Engineer ” respecting the exclusion of all members of the Insti- 
1 Electrical Engineers of enemy orig in (whether naturalised 
or not). . 


If we are believers in keeping to our obligations, and in not 


treating these in the manner the Germans do, we should certainly 
honour soraps of paper in the form of naturalisation papers, 
especially when these have been preceded by the denationalisation 
of the individual in his native country. 

Moreover, apart from the question of honour, surely those 
naturalised British subjects, whose social and business interests 
are bound up in this country, are entitled to be treated as our- 
selves, as, from a materialistic point of view, they must surely 
work with us in the interests of this country, and must, therefore, 
be for us.” In any event, it savoura too much of German methods 
to suggest expelling all members of enemy origin, irrespective of 
their pre-war history. 

I Have in mind a man with whom I have been associated for 
years—of enemy birth—who was known for years before the war 
for his anti-Garman views, whose ideals are, and have been, British 
for 25 or 30 years, whose every penny is in this country, whose 
children hardly speak a word of German, whose honour I can vouch 
for; and yet such a man, because of the accident of his birth, 
must be hounded out of our institutions, &0. 

If, however, the majority of the members of the Institution 
should decide for some action, at least let them arrange that each 
case shall be treated on its merite. 

October 26th, 1916. A. M. I. E. E. 


Electric Heating. 


Now that electric heating is becoming more and more universal 
throughout the country, one is surprised to find a supply authority 
going out of its way to retard the progress of the above, which 
to us electrical engineers can be proved to be a remunerative load. 
The effects of thia policy must be felt by the local contractors, and 
by the wholesale suppliers and manufacturers, with the result that 
it is almost impossible to canvass and educate the consumers to 
the uses and superiority of electricity as a domestic asset. 

The writer himself is convinced, now that coal is at such a high 
price, and the gas authorities intend to raise their prices still 
more per 1,000 cubic feet to the consumers, that electricity even at 
2d. per unit, can make it worth while for the ordinary consumer 
to install an electric fire. In Chiswick the consumer is not encour- 
aged to lay out any money, on what some people call necessities, 
in fact aseete to supply authorities. We are supposed to be poor 
men, afraid to spend half a crown, yet the writer has willingly 
spent a few half crowns, knowing that he will save a certain 

amount, that will repay his outlay. 

Perhaps others readers will help to take this matter up, and 
ensure a sufficient co-operation between consumer and supplier; 
so that other consumers will be able to save their half crowns, and 
indirectly promote the business interests between manufacturer 
and contractor, as well as between the contractor and the ocon- 


I give the above information for what it is worth, and have 
much pleasure in enclosing my card. í 
Wholesale Supplier. 


October 26th, 1915. 


LEGAL. 


DEALINGS IN MARCONI SHARES. 


TRE hearing of the plaintiff's appeal in Segar v. Isaacs was con- 
tinued, and on Friday last Mr. Leslie Soott, K. C., brought to a close 
his arguments, which had lasted nearly four days. He contended 
‘that the agreement set up by the plaintiff was a perfectly proper 
compromise. 

Mr. Greer, K. O., opening the case for Mr, Isaacs, submitted 
‘that the care put forward for the plaintiff was a perfectly impos- 
sible one. The more possible view was that there was no agree- 
ment at all, but, if any agreement was entered into, it was more 
from threats in the nature of blackmail. In either case, judgment 
was properly entered for the defendant, but he asked the Court to 
find that the blackmailing was unsuccessful, and that the contract 
was never made. 

At the conclusion of the argumente, which had extended over 
seven days, their Lordships on October 26th reserved judgment. 


\ HARRISON r. OTTLEY AND OTHERS. 


A SETTLEMENT was announced in Mr. Justice Darling's Court, in 
the King's Bench Division, on Monday, in this special jury case, 
relating to an agreement for the purchase of a secret process for 
the manufacture of metallic filaments for electric lamps. 

When an application in the case was made recently, it was stated 
that Mr. Harrison was suing Sir John Ottley and the other defend- 
ante for alleged breach of agreement, and that their principal 
defence was an allegation that the plaintiff had not properly 
disclosed the process for the purpose of a test. 

COUNSEL now announced that the case had been settled on terms 
that would be endorsed on their briefs, with a Judge's order, if 
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BUSINESS NOTES. 


Catalogues and Lists.—Messrs. L. ANDREW & Co., 
Mauohester.—Prioe leafl-t ot Wrendal metallic - filament lamps 
and Capella carbon. filament lamps. 

EDISON & SWAN UNITED ELEOTEIC LIGHT Co., LTD., Ponder's 
End.—Ten-page illustrated list, giving partioulars and prices of a 
variety of accessories for electric light fittings, inoluding ball 
fittings, cord grips, caps, ceiling plates, carriers, glass holders, cord 
shorteners, window brackets, &c. 

Messrs, BAXENDALE & Co., Lro., Miller Street, Manchester.— 
List No. 51,016 contains illustrated desoriptive matter and prices of 
electric grillers and toasters, electric cookers, various electric ovens, 
kettles, food-warmers, electric fires, and other cooking and heating 
apparatus. 

THE JACKSON ELRC TRIO STOVE Co., LTD , 38, Blandford Street, 
London, W.—Sixteen-page pocket pamphlet, giving very full par- 
ticulars of the Jackson electric fires. The cl pages contain 
illustrations of a few types and a note of prices, A separate folder 
tells the reader How to Solve a Domestic Problem,“ and why the 
electric is superior to the gas or coal fire. 

THE TITAN Packing Co., Dunstable —Prioed ciroular respect- 
ing their compressed jointing, ‘' Titanite.” 


Osram Painting Books,—Originality in advertising is 


a rare quality, and it is exceptionally difficult to attain in con- 


nection with an article so long and so variously advertised as the 
electric lamp. But the GENERAL ELEcCTRIO Co., LTD., of 67, Queen 
Victoria Street, London, E.C., has tapped a really novel source 
of interest in a series of children’s painting books. Each of three 
books has, on the left-hand pages, a coloured drawing, and on 
the corresponding right-hand pages the same drawing in outline. 
The pictures illustrate rhymes which, in simple fashion, sing the 
virtues of Osram lamps. The drawings have a quaintness which 
will appeal to the children who are set to enjoy the pleasant task 
of colouring them, while both they and their parents will receive 
a happy impression of the Osram lamp. These painting books are 
being distributed among electric light consumers, and have already 
proved very popular, 


Book Notices.—Analyst and Client—By C. H. and 
N. D. Ridedale, Middlesbrough: Ridsdale & Co. Price 68.—This 
is a collection of notes on chemical and physical testing for the 
use of works mansgers, engineers, &c., and is, we should think, 
unique in form and substance. Its aim is to assist analysts and 
their clients to understand each other better, and to help the latter 
to utilise the information obtainable from the former. It is 
divided into three sections, dealing respectively with questions 
affecting all public analyste, questions affecting analyste who are 
technical specialists, and the testing of electrical conductor rails. 
Numerous tables are provided, with forms for recording analyses, 
sample analyres of known brands of materials, Ko., as well 
as much information for the guidance of the client. We are 
mainly concerned with the third section, in which for the first 
time, we believe, a quantity of data has been acoumulated relating 
to the quality, &o., of steel conductor rails, a matter which has 
become of considerable importance and will increase in importanoe. 
This section comprises 10 tables, giving the resistances of rails 
expressed as times copper,” and in terms of ohms, also resistance 
conver. ion tables for weight and volume measurements, tem 
ture effecta, reciprocale, areas, variations of density, &o, The 
amount of information that has been brought together in con- 
nection with what at first sight appears to be a subject of limited 
possibilities is quite surprising, and we should think that the book 
will prove very useful to engineers and others interested in the 
electrification of railways. 

“Rabber Machinery.” By H. C. Pearson, editor of the India- 
Rubber World. New York: IJndia-Rubber World, Price (in 
U.S. A.) $6, post free, 

“The Practical Design of Steel-Framed Sheds.” By Albert 8. 
Spencer. London: Constable & Co. Price 108. 6d. net. 

Proceedings of the American Institute of Electrical Engineers. 
Vol. XXXIV, Part 10. Ootober, 1915. New York: The Institute. 
Price $1.00. e 


Bankruptcy Proceedings. — J. TAYLOR PEDDIE, 
mechanical engineer, London.—The public examination of this 
bankrupt took place on October 22nd. According to the Times 
report, debtor stated, in reply to the Assistant Official Receiver, 
that he was born in Canada, was an expert rifle shot, patented a 
wind-gauge rifle sight, formed in 1903 the Peddie Small Arms Oor- 
poration, Ltd., was departmental manager to the B. S. A. Co., Ltd., 
and in recent years had turned his attention to obtaining a con- 
trolling interest in the Consolidated Diesel Eagine Manufacturers, 
Ltd., against which a compulsory winding-up order was made in 
1914. debtor losing £2,700. He was a writer on economic subjects, 


‘a Fellow of the Statistical Society, and was now interested, with 


others, in the formation of the Institute of Industry of Great 
Britain and Ireland, Ltd. He asoribed his failure to speculations 
on the Stock Exchange and to loss in the Diesel Oo. The examina- 
tion was concluded, the debtor estimating his liabilities at £8,775, 
against assets, nil. 

HERBERT PAGE (Smeeton & Page), electrical engineer, London, 
E. O. November 6th is the last day for the receipt of proofs for 
intended dividend by the trustee, Mr. E. S. Grey, Bankruptcy 
Buildings, Carey Street, W. O. 

ARTHUR FaRapay Hawpon, electrical engineer, of Gosforth, 
Northumberland. At Newcastle-on-Tyne Bankruptcy Court on 
October 21st this examination was closed, 3 
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Trade Announcement, — Messrs. Cave & HIGGIN, 
LTD., agents in Lancashire and Cheshire for Pirelli's cables and 
for the Midlard Electric Manufacturing Co., Ltd., state that Mr. 
O. A. Cave, formerly director and searetary of their company, is 
not now connected with them, all his interest in the concern 
baving been acquired by the remaining directors. The company 
will shortly be removing into larger premises; meanwhile all 
communications should be addressed to 23, Hardman Street, 
Deansgate, Manchester. 


Liquidation. — MeLprum Beros., Lrp., Timperley.— 
Liquidator (Mr. T. Gregory), released August 25th, 1915. 


Aerial Wire Ropeways.—Messkgs. R. WHITE & Sons, 
of Widnes, have just executed a smart piece of work for the War 
Office. They received an order for two of their aerial wire rope- 
ways for the use of the troops, and, as the matter was urgent, they 
succeeded in getting the whole of the two ropeways dispatched 
within three weeks of the receipt of the order, complete with all 
. the driving gear, engines, carriers, &o. 


South African Electrical Imports.—The imports of 
electrical material into South Africa during last year only attained 
a value of £874,627, as contrasted with £983,624 in 1913. 


LIGHTING AND POWER NOTES. 


Accrington.—Sewace PUurixd.— An application from 
the Accrington and Church Joint Outfall Sewerage Board for a 
supply of electricity for power purposes has been granted on the 
understanding that the Board pays the cost of laying the service 
cable from the main. 

Certain employés in the electricity department have made appli- 
cation for increased wages, and it has been decided to give them 
an extra 4d. per hour, with time and a half for Saturday overtime, 
and double time for Sunday overtime, 


Argentina.—An electric power station is shortly to be 


installed in the town of Deheza (Province of Cordoba), 
The Supreme Court of the Nation has given judgment in the 


action brought by the Compania Alemana Transatlantica de Elec- - 


tricidad against the municipality of Moron. The municipality 
declared null and void a contract made with the company in‘1906 
for the supply of publio lighting for aterm of 20 years. The 
company then brought an action before the Supreme Court of the 
Provinoe, which decided in its favour, declaring the concession 
valid. The municipality appealed to the Supreme Court of the 
Nation, which has confirmed the judgment of the Provincial 
Supreme Court. 

The Provincial Government of Buenos Ayres has the intention 
to establish an electrical power house at La Plata, the principal 
object of which will be to supply light to Government offices, 


which, under present conditions, pay about $96,000 per annum for 


this service.—Reriew of the River Plate. 


Banbridge.—E.L. Proposat.—The D.C. has requested 
Mesers. R. J. Hale & Co. to submit plans and particulars of their pro- 
posals for supplying electric light to residents in the district from 
their electric lighting plant, to the town surveyor for his approval. 
If the surveyor reports favourably the matter will be submitted 
to the Law Committee for consideration.—Jrish Builder. 


Barnsley.—Prov. OrpER.—The R. D. C. has agreed to 
support the application of the Electrical Distribution of Yo: kshire 
for a prov. order. 


Bawnboy (Co, Cavan).—Street Licutinc.—The 
D.C. has acoepted the tender of the Ballyconnell Electric Light Co. 
to light the town by electricity. 


Berhill.— PRICE IN cREASE. — The Corporation bas 


decided to increase the charges for electricity by 10 per cent. owing 
to the increased cost of coal. 


Black pool.—Free electric current is to be supplied by 


the Corporation for the Y.M.0.A. hut at the Lancashire Hospital, 
Clifton Park. 


Brad ſord.—Couurrrrz's REPORT.—A recent report by 
the Electricity Committee on the work of the department during 
the year, shows that the war has temporarily reduced the rate of 
progress of the past few years, the increase of output being only 
some 739,628 units over the previous year. The total output sold 
was 28,743,718 unite, which included 7,549.223 units, bulk 
supply for power, &0., 6,612.245 units private power and heating, 
and 11,400,000 unite for traction purposes, There were 2.378 
motors, of 11,086 HP. on general supply, and 537 motors of 
6,924 H.P. on bulk supply. The success of the rateable value 
tariff for supply to domestic consumers is referred to :—807, or 
60˙5 per cent. (as against 56°5 per cent. in i914) of domestic con- 
sumers were charged on this tariff, and took 797,303 units, or 988 
per consumer (as against 613,807 units, or 970 per onnsumer, in 
1914). The generating plant capacity was 15,890 Kw.. and the 
maximum load 11,745 Kw. The year's income was £147 584, an 
increase of £3,672 on 1914, and the net profit, £18956, was 
the largest yet recorded, due in part to the adoption of the 
principle of accumulating sinking funds in connection with various 
Corporation undertakings, which resulted in reducing the per- 


centage to capital of this contribution. Of the year's profita, 
£5,000 went to relief of rates, 26.910 was expended on capital 
works, £114 applied to meter depreciation, and £9,437 transferred 
to depreviation and renewals. 

Owing to restriction of borrowing, the anticipated extensions to 
plant, &:, have been much curtailed, At Valley Road works, an 
induced draught plant has been brought into use with satisfactory 
results. The two cooling towers in the extension scheme are both 
in use, also a new storage battery. The new 5,000-Kw. turbo- 
generator has undergone preliminary trials, and two 1,600-Kw. 
rotary converters are practically completed. 

As a result of improvements, it has been found possible to run 
the Sunbridge Road, Odsal and Thornbury sub-stations in parallel 
with the. Valley Road generating works, on the direct-current as 
well as the alternating-current side, with resulting greater 
economy and improvement in the traction supply; 35 EHT. 
transformer chambers are now in commission, with two others 
nearing completion, and 52 6,000/100-volt three-phase trans- 
formers of 7,859 k. v. A. capacity are in use in them. Bulk supply 
agreements were concluded for 2,900 Kw. during the year, and 
the total number of coneumers at March 31st last was 4 510. 

While the Committee looks forward with oonfidence to the 
future, it recognises that working costs and financial charges and 
rates will be higher during the present year, and the financial 
result is not expected to equal that of last year. 


| Canada.—Several private, concerns have offered to supply 
electricity in bulk to the municipality of Edmonton, and an offer 
from the Edmonton Hydro-Electric Power Co. has been favourably 
received by the City Council. The company proposes to erect 
generating plant on the River Saskatchewan, and to construct an 
electric railway along the route of the power transmission line. 
The capital outlay contemplated ie £1,200,000. The promoters 
include Sir John Jackson & Co., of London, 


Cheadle and Gatley.— Proposep E.L.—The U. D. C. 
has decided to ask the Corporations of Manchester and Stockport 
for their terms. for providing a supply of electricity to the 
district. . A 


Chesterfield.—Price Increase.—The local Chamber 
of Trade bas asked the T. C. to re-consider the decision to advance 
the price of current to small consumers for ligkting by 121 per 
cent. 


Clones.— PRICE INCREASE.— The Electric Light and 
Power Cc. has increased the price of current from 6d. to 6d. 
per unit. 


Coventry.—ProprosED EXTENSION.—The Daimler Co. 
has informed the T. C. that in the near future it will probably 
require a further supply of current for power beyond that for 
which it has already applied. In order to avcede to the applica- 
tion, further extensions will be necessary at an estimated cost of 
about £30,000. The Council has decided to ascertain from the 
Government whether, in the event of further extensions being 
carried out, it will make a similar financial arrangement to that 
made in respect of the extensions now in progress. 


Darcy Lever.— SrRRET Licutrnc.—The Council has 
adopted electricity for lighting Long Lane to Darcy Lever. The 
installation is automatically controlled by means of an electric 
time switch. 


Darlington.—Proposep Loan.—The Corporation Elec- 
tricity Committee, on O ‘tober 22nd, decided to apply to the L. G. B. 
for a loan to cover the cost of a 8,000-KW. set. 


Eccles.—Correspondence has taken place between the 
town clerk and the Minister of Manitions respecting war service 
badges aud the prohibition of the employment of men employed 
at the electricity worke, by others, without the consent of the Cor- 
poration, and these matters, together with the question of the 
expediency of applying for the electricity works to be deemed a 
j ones establishment,” have been referred to a Suab-Com- 
mittee. 


Fakenham.—E. L. Scoeme.—The Walsingham R. D. C. 
has received a communication from Mr. Best, of Bradford, relative 
to the formation of a company to provide an E.L. scheme for 
Fakenham, and desiring to be informed as to the probable attitude 
of the Council towards the project. It was decided to refer Mr. 
Best to the Fakenham Parish Council. 


Glossop.— STREET LIOHTNWNO.— The T. C. has accepted 
the offer of the Urban Electric Supply Oo. for public lighting, at 
21 188. per lamp per annum, on condition that the lamps were not 
lighted for more than 600 hours in 12 months, and a charge of le, 
plus 10 per cent., for each additional hour over and above the 600 
hours per annum during which the whole 45 lamps were lighted. 
The contract is for a period of two years. 


Hornsey.—The T.C. has accepted a recommendation of 
the Electricity Committee that in certain cases of current to be 
used for manufacturing purposes, a special two-rate system should 
be adovted on the basis of Id. per unit, for use during daylight, 
and 22d. per unit after daylight, subject in every oase to the 
borough electrical engineer being able to make suitable arrange- 
ments as to load, payment for special meter, Xo, 


Hull.— PRICE INcRTASE.— The Electricity Committee 
haa decided, owing to the increased cost of materials, to raise the 
price of current in proportion to the said increase, 
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Grespnock.—YEAR'’s WORKINd.— The annual report 
of Mr. F. H. Whyaall, the borough ele trical engineer, for the year 
ended ‘Jane 39th, shows that the total income wan £62,705, as 
against £51,358 in 1913.14; the gross profit £32,117 eq nalled 
10˙2 per cent. on the average capital, and after deducting interest 
£9,298, sinking fund £9,980, and depreciation £2,442, the net surplus 
was £10397, as against £3,463 in the previous year. The total 
unite sold were 14,207,575 as compared with 11,451,483 in 1913-14, 
or 24 per cent. increase, being 14 per cent. from Greenock and 
10 per cent. from Port Glasgow, for the first eight months’ supply. 
Of the total, 10,339,151 units were sold for power purposes in 
Greenock, and 1,148,896 units for power in Port Glasgow. The 
total connected load amounted to 16,093 Kw., exclusive of tram- 
Ways, and the maximum load to 6,042 Kw. ; the generating plant 
capacity was 11,900 KW., and the load factor 26˙8 per cent., as 
against 34°6 per cent. in the previous year. The new 5,000-Kw. 
turbine set has been almost continuously used during the year, 
and work on the second 5,000-Kw. set is well advanced; an 
additional chimney has been brought into use, and a new 
economiser is being completed. The generating comt averaged 
372d. per unit; and with distribution amounted to ‘411d., while 
total costs were 520d. per unit., as compared with ‘613d. in the 
previous year, On the output sold the saving of 072d. per unit 
in generating costs represents £4,262. The converting plant at 
Messrs. Scott's works will shortly amount to 3150 Kw., while 
another factory will have 1,000 Kw. of transformers; the four 
rotary sut-stations at Port Glasgow have a total capacity of 4,000 
Kw. The installation department supplied 297 kw. of apparatus, 
mainly radiators, cookers, irons, Ko., during the year. A total of 
894 motors, of 11,773 H P. is now connected to the maine. 


Irish Water-Power Scheme,—The Limerick Fishery 
Board has considered the probable effect of the proposed Shannon 
water-power scheme on the fisheries of the river. It was stated 
that the syndicate proposes to construct a tunnel from Lough 
Derg with the power house at Clontara, near Limerick City ; for 
five or six months of the year the company would require the full 
flow of the Shannon, and more than the full flow if 10,000 H. P. 
was generated, and if the project was carried through, it would 
seriously affect that portion of the Shannon between Limerick and 
Killaloe. It was decided to communicate with the Irish Board of 
Works and the Department of Agriculture on the subject.—Jrish 
Times. 


Latchford. — CHURCH Licutinc. — At the Chester 
Consistory Court last week a faculty was granted for the removal 
of the gas standards at St. James Church. Latch ford, and for the 
introduction of an electric lighting installation. It was stated 
that the church had not a lofty roof, and that the use of gas 
rendered the atmosphere very oppressive. The Chancellor said the 
substitution would be a great improvement, 


Liverpool.—At the final meeting of the Tramways 
Power and Lighting Committee, the progress of the electricity under- 
taking was reviewed by the chairman, who stated that the capital 
expenditure up to the end of 1914 amounted to close upon 2} millions, 
and the revenue for the year 1914 was more than £300,000, while the 
in revenue for the six months ending June was about £8 000 
over that of the corresponding period of last year. The profits of 
the undertaking since its purchase in 1896 by the Corporation have 
permitted £862,128 to be set aside for repayment of capital, a 
further sum of £390,000 had been placed to reserve, depreciation, 
and other contingencies, and £285 000 allotted to the relief of the 
rates. The contribution under this head for the current year was 
£25,000 ; there were about 11,500 consumers connected as compared 
with 10,800 in 1914. During the year 1914 over 48,000,000 units 
of electricity were supplied for lighting and power purposes, and 
during the first eight months of this year an increased output of 
over 8,000,000 units had been supplied, i. ., an increase of about 
11 per cent. Daring the year close on 6 000 E. P. of motors had 
been connected, and to assist amall power users motors were 
supplied on the hire-purohase system, while to encourage the use of 
electrical energy for domestic and other purposes suitable apparatus 
for heating and cooking was supplied on the same system. The 
demand for electric ovens, radiators and other heating apparatus 
had considerably developed during the past 12 months. 


London.— L. C. C.— The Finance Committee recommends 
the sanction of the borrowing by the Poplar B.O. of £3,688 for 
electricity mains. 

HAMMERSMITH.—Owing to the extraordinary demand for 
energy by factories in the Hythe Road area, a comprehensive 
scheme for supply in that direction has been submitted, and it is 

to accept a tender of Mesars. Callender for 1 350 yards of 
cable required. 

St. PANORAS.—The wages of the stokers at the B.C.’s electricity 
wore are to be increased from 5s, 3d. to 6s. per full shift of eight 

ure. 


Lymington, — STREET LiautTingc. — The T. C. has 


the offer of the Electricity Co. for lighting river lamps at 
4d. per unit, with market prices for renewal of lamps. 


Maidstone.—AnnuaL Report.—The report of Mr. 
E. E. Hoadley, borough electrical engineer, on the past year’s 
working of the electricity undertaking, mentions that the net 
surplus, £1,553, was the largest yet earned. With the out- 
break of war, much difficulty and expense arose in regard to coal 
supply, but, on the other hand, three small sets were sold for tele- 


graphio purposes. and it was possible to arrange for the installation 


of a 1,250-xw. Liungstrom turbine set, with rotary converter and 
switchgear, whioh, it is hoped, may be running by Ohristmase, 
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with resulting economy in working. The output generated during 


the year was 3.596,58 1 units. and the output sold, 2,887,857 units; 
the maximum load was 1,221 Kw. lighting, 100 Kw. traction, and 
76 Kw. public lighting. Power units form more than half the 


total output, and have increased 31 per cent. on last year's figures. 


The average total cost per unit sold was 836d., and, including 
capital charges, 1 36d. 


New Zealand.—The Napier B.C. proposes to expend 
£18,000 in extensions of electric lighting and power plant at the 


power house.— B. of T. Journal. 


Oldham.—At the request of the Electricity Committee, 
whose cables are’ overloaded in the district, the Tramways Com- 
mittee has acceded to an application from Messrs, J. Spencer & Co., 


‘Hallins Road, fer a supply of electricity, the supply to be given 


from the tramway cables. . 


Pembroke (Co. Dublin).—New Puant.—The Council 
has had under consideration the question of the electricity supply 
for the lighting of the township. It was stated that the Diesel 
engine had not been in working order for some time, and that 
whilst the claim was being pressed against the contractors, there 
was a possibility of a failure in the electric light supply. It was 
eventually decided that, subject to advice of senior counsel, a new 
engine be purchased, at a cost not exceeding £2,000.— Irish 
Builder. 


Rawtenstall.—It has been reported to the T. C. that, 
owing to the inoreased demand for electrioity for power purposes, 
it would be necessary to inorea -e the output of the generating 
station in the near future. The past half-year had been a very 
successful period. : uo ta 


Salford.—Loan APpPLicaTion.—Application is to be 
made to the L.G.B. for sanction to the borrowing of 2734, 
to cover capital expenditure in connection with the electricity 
undertaking from September 12th to November )2th, 1915, 
in respect of loans sanctioned by the Board prior to March 13th, 
1915. Application is also to be made to the L.G.B. for sanction to 
borrow £900. to cover the cost of affording a supply of energy to 
the works of Isaac Bary, Ltd. 


Sutton.— ASSESSMENT RatE.—In order to encourage 
the use of electrical heating, the South Metropolitan Electric Tram- 
ways and Lighting Oo. has introduced an assessment rate, a reason- 
able number of units being allowed (and presumably used for 
lighting) at 54d. per unit, while all exoess units will be charged 
at 14d. per unit, for any purpose. This arrangement obviates the 
necessity for special wiring and meters for heating supply, and 
undoubtedly simplifies the electrical heating problem. 

- Warrington, — ELECTRICALLY-OPERATED BRIDGE.— 
The new bridge at Sankey, which crosses the canal, was officially 


tested and opened last week. The bridge, which is for vehicular 
and passenger traffic, is raised and lowered by electricity. 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—P.A.Y.E. SySTEM.— The T. C. has received 
a letter from the International P. A. T. E. Tramcar Co., Ltd., asking 
the Council to reconsider the question of the resumption of the 
„ pay-as-you-enter” system, more especially as women were now 
employed as conductores. After discussion, it was decided to forward 
the letter, with a proposal to alter and restore to their original 
position and condition the stairs and platforms on the cars for 
some time in use on the system known as P.A.Y.E. oars,” to the 
Tramways Committee for consideration and report. 


Ayr.—ANNnuaL Report.—In his annual report on the 
working of the Corporation tramways, the general manager (Mr. 
Wm. Grant) states that the revenue for the year amounted to 
£17,984, being a decrease of £1,392 as compared with the previous 
year. Receipts per car-mile worked out at 9°17d., as against 9 86d. 
for the previous year. The number of miles run by the cars were 
448,725, an increase of 3.923 miles. The electrical energy consumed 
during the year was 442,969 units, or 98 of a unit per car-mile, as 
compared with 94 of a unit per car-mile in the previous year. Work- 
ing expenses, exclusive of power charges, amounted to £8,476. 


Australia.— The Electrical Supply Co., of Victoria, 
has contracted to give a supply of electrical energy for the 
Ballarat and Bendigo workshops of the Victorian railways for a 
periods of five years. 


Birmingham.—The Corporation Tramways Committee 
is anpealing to professional business men who are ineligible for 
the Army to volunteer to train as tramway drivers. The tam way 
services will have to be reduced unless men are found to replace 
the large number who have enlisted. | 


Blackpool.— Contract TICKETS. — The proposal to 
increase the price of tramway contract tickets from 23 to £4 per 
annum was dircuseed at a meeting of contract holders last week, 
and a resolution was adopted protesting against the proposed 
increase, and also requesting the issue of sectional contracts at 
80e. It was stated at the meeting that 163 persons who held 
oontraots— there are nearly 1,500 contract holders in the town 
bad declared that they would not pay the increase, 
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Burnley.— Wan Bonvus.—The Association of Tramway 
Workers has applied to the Corporation for a war bonus of 3s. per 
week on behalf of the conductors and drivers, but the General 
Parposes Committee cannot see its way to accede to the request. 


Croydon.—Trarric Rxcrrprs.—The net increase in 
the traffic returns of the Corporation tramways over the corres- 
ponding period of last year was £2 600, or £4,878 gross. In the 
same period 250,000 more passengers had been carried on a reduced 
mileage run of 3,500, and a decrease of 100 units in energy 

consumption. 


Darwen.—WaB Boxvus.—The Tramways Committee 
has received a request from the Association of Tramway Workers 
for a war bonus of 38. on behalf of the drivers and conductors. 
It has been decided to receive a deputation, to include 10 of the 
employés. . . 


Glasgow.—FRMuALE Moror DrivEers.—Owing to the 
lack of motormen, it is now proposed to ask the women conductors 
if they are prepared to undertake the driving of the cars, should 
the necessity arise, 


Halifax.— SIX Monts’ WORBRKINd.— For the six months 
ended September 30th the income from the tramways amounted to 
262.08 1, as compared with £61,303 for the corresponding period 
of the previous year. The expenditure was £49,537, compared 
with £48,676. The profit was £12,544, as against £12 620. 

The Tramways Committee has authorised the borough engineer 
to reconstruct the tramway at North Bridge, at an estimated cost 
of £1,840. ‘ 


Leicester. — Women Conpucrors. — The 
decided to employ women condnotors on the tramcars. 


London.—L.C.C.—The Highways Committee reports 
that a licence has been entered into with the P. L. A. in respect of the 
additional condensing water facilities at the Greenwich generating 
station, under which the Council is to pay the P. L.A. £200 a year 
from March Ist, 1915, to February 29th, 1916; £400 a year from 
February 29th, 1916. provided that the output of the station does 
not exceed 43,000 Kw.; £600 a year when the output exceeds 
43,000 but does not exceed 47,600 kw.; £800 a year when the 
output exceeds 47.500 but does not exceed 52,000 kw. In the 
event of the output of the station exceeding 52,000 Ew., or the 
existing suction plant assessed at £600 a year being removed, the 
amount payable by the Council is to be reassessed. - 

The Committee reports that the B. of T. has naw agreed to the 
running of trailer-cars on authorised routes at all times of 
tha day. 

L. O. C.— FEMALE Cox pUCTroRBS.— It is suggested that women 
should be employed on the Oouncil’s trailer and single-deck cars 
only, to the number, approximately, of 120. Questions have been 
raised by the Trade Unions regarding tbe conditions of labour, 
and are now under discussion. In engaging men for tramway 
service preference is being given to wounded soldiers who have 
left the service. 


Manchester.— NEw DEPOT OPEN ED.— The car-shed 
extension and new stores at Hyde Road were formally opened on 
Tuesday by the Lord Mayor, who was presented with a gold key 
by Ald. Bowee, chairman of the Tramways Committee. Ald. 
Bowes himself was presented with a piece of plate in recognition 
of his 25 years’ municipal service. The Hyde Road sheds and 
roofed buildings now cover over 10 acres, and there is aocommoda- 
tion there for 355 cars, the new extension (which has cost £46,000) 
having increased the capacity to the extent of 90 cars. ; 

Ald. Bowes stated on Tuesday that 2,060 men from the tram- 
way department had j ined the Colours, and the allowanoes to the 
dependents and the war bonuses to those workers now employed 
meant something like £90,000 per annum, £70,000 being paid to 
dependents and the rest being war bonuses. 


Newcastle.— Owing to the shortage of men and in order 
to meet the demand for additional cars for the service of workmen 
employed on Government work, the Tramways Committee has 
adopted the recommendations of Mr. Hatton, the manager, and 
will run 200 cara in the workmen's services, both morning and 
evening, the whole of which will be available to workmen with 
coupons ; to provide this service most of the cars would start at 
5 p.m. and finish at 9.30 p.m. At present 135 workmen's cars are 
run in the morning and 43 in the evening; the traffic staff consists 
of 487 men and boys, 158 women conductors, and 76 volunteer 
motormen and conductors. 


New Zealand.—The Napier B.C. has decided to raise a 
loan of £37,500 for the construction of tramway track, overhead 
works, extension of car-sheds, purchase of five cara, and installa- 
tion of one eng ine with equipment at the power house.— F. of T. 
Journal, 


Oldham.—The application of tramwaymen for a war 
bonus of 38. per week has been referred to a Special Committee of 
the Corporation, which is considering the whole question of war 
bonuses as it affects the various muni: ipa) depart ments. 

References at a recent meeting of the Tramways Committee to 
the satisfactory way in which the new women car-condoctors are 
doing their work have apparently given offence to some of the 
male workers. At a meeting of the Committee last week, it was 


pointed out that the remarks were not intended as a criticiam of 
the men. 


T.C. has 


Hawaii, 4,900 miles away. 
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Rochdale, — Women Conpvuctors.—The Tramways 
Committee has authorised the tramway manager to en gage the 
services of women as car-conductors should the necessity a rise. 

With reference to the request of tramwaymen that a permanent 
advance of wages should be granted in lieu of the war bonus, a 
deputation from the workers union waited on the Tramways 
Oommittee last week, and as a result the Committee has decided 
not to renew the war bonus arrangement -when it expires on 
November 18th. A Special Sub-Oommittee was appointed to con- 
sider the question of an advance of wages. 


- 


TELEGRAPH and TELEPHONE NOTES. 


Wireless Telephony.—lIt is reported that on October 
20th officials at the naval wireless station, Washington, U.S. A., 
called up the Eiffel Tower in Paris by means of a wireless tele- 
phone, and afterwards learned that they had been heard. The 
Eiffel Tower is not provided with wire! esa telephone equipment 
capable of replying, bat the officers stationed there cabled their 
acknowledgment of the American measage, together with their 
congratulations on the achievement. 

Dr. Lee de Forest is reported to have said to a representative 
of the Electrical World that the Western Electric Co.'s engineers 
uséd in the Arlington installation some 300 audion oscillion 
bulbs in multiple, from each of which they obtained about 0°5 
ampere of high-frequency current, and to have claimed that the 
use of the audion principle had made trans-Oontinental telephony 
possible. Prof. Papin said that the greatest problem of all 
wireless work, partioularly wireless telephony, was the elimination 
of static disturbances; he had solved this problem, but because 
of pending patents, he was not at liberty to state what the 
solution was. 

Mr. E. J. Nally, general manager of the Marconi Wireless 
Telegraph Co. of Amerios, said that the work of Dr. Lodge and of 
Mr. Marconi in tuning the circuits was indispensable, and that 
undoubtedly Prof. Fleming's invention of the vacuum valve was 
‘the keystone of the arch on which this successful demonstration 
is supported.” It seems clear that the thermionic principle is the 
basis of the present achievement, as it was aleo of the trans- 
Continental wire telephony that was accomplished in January last. 

Further particulars have now been received regarding the ira- 
portant progress that has been made in the United States. It is 
reported that speech transmitted from the wireless station at 
Arlington to San Francisco was also heard at Pearl Harbour in 
While the details of the apparatus 
employed have not yet been disclosed, it is understood that the 
system depends upon thermionic apparatus used as pele as 
generators of high-frequency currents, and as amplifiers, the 
Electrical World it is stated that the American Telephone and 
Telegraph Oo. erected an experimental station early this year and 
commenced transmission from this point to existing stations up to 
200 miles away; later, a receiving station was ereoted about 1,000 
miles from the sending station, and the results of the experiments 


conducted between these led to the trans-Continental achievement 


recorded in our pages on October 8th. 

The above-named oompany and the Western Electrio Oo. 
obtained the use of the Navy Department station at Arlington, 
and succeeded in transmitting speech from there to Darien, on the 
Iethmus of Panama, 2,100 miles away, on August 27th, and to San 
Francisco, 2,500 miles, on September 29th. An important feature 
of the latter tests was the successful relay ing of speech transmitted 
by wire from New York to Arlington, and by wireless from that 
point to San Francisco. The wave length used was about 6,000 
metres, and the sending antenna current was about 100 amperes. 
The standard office instruments were used for sending and receiving. 
Conversation between the United States and Japan and Europe is 
now within the bounds of possibility. Atmospherio disturbances 
constitute the principal obstacle. Mr. J. J. Carty, chief engineer 
of the American Telegraph and Telephone Co., anticipates that the 
function of wireless telegraphy will be primarily to reach inacoessible 
places where wires cannot be strung, and to act asa feeder and 
extension to the wire system. Owing to atmospheric interference, 
it can never replace the wire, and the fact that any listener pro- 
vided with a suitable receiver can hear the message is a fatal bar 
to ite commercial use. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Bradford,— November 13th. Corporation. Twelve 
months’ supply of lamp fittings, insulating material and tramway 
stores for the Tramways Oommittee. Specifications from the 
Tramway Offices, 7, Hall Ings. 


Cape Town.— November 5th. Oorporation. One 
4,000-K.v.4. (or alternatively smaller or larger, according to 
whichever can be delivered earliest) steam-turbine-driven alter- 
nator ; also one 1,000-Kw. converting plant. Specifications, &., 
from Messrs. Davis & Soper, 54, St. Mary Axe, E. C.“ ` 
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Australia. — December 7th. P. M. G. s Department 


(various States). Non - enorusting zincs, carbon and manganese 
powder, manganese chloride, chloride of ammonia, porous pots 
(2 in.). outer jars for cella, carbon blocks, resistance boxes of 5,000 
ohms, &o. .. See " Official Notioes October 15th. - 
SyDNREY.—December 6th. Municipal Council. 33,000-volt out- 
door transformers and switchgear. Specifications (10s, 6d.) from 
Electrio Light Department, Town Hall. i 
December 20th. Metropolitan Board of Water Supply and 
Sewersge. Centrifugal pumps and electric motors at the Marrick- 
ville low-level pumping station. rr 
January 13th, 1916. N.S.W. Railway and Tramway Department. 
Two water-tube boilers, &o., for the Zara. Street power house, 
Newcastle. See issue of Ootober 8th for further particulare: 


January Slat, 1916. Three electrically-operated railway freight- 
Particulars - 


car transferers, for Jones Bay wharfage, Pyrmont. 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

MELBOURNE.— December 14th, Deputy P.M.G. Eleven sections 
of a lamp-signalling trunk-line switchboard, and other material 
necessary for inoreasing the equipment of Melbourne trunk 
exchange from 108 to 240 lines. Schedule 1.207.“ 

December 14th. P.M.G. For delivery in all States, 18,670 
common-battery wall pattern telephones, manufactured in Australia. 
Sched. No. 1,264, Tenders will also be considered for instruments 
manufactured in countries other than Australia. | , 

January 5th, 1916. Installation of automatio sprinklers and 
thermostats at Jolimont car-shed. Chief Storekeeper, Railway 
Offices, Spencer Street, Melbourne, 


PkRTH.— Deoember 8th. 294 accumulators, and power board | 


complete, for P.M.G.'a Dept. See “ Official Notices ” October 8th. 


Dublin.—November 4th. Great Northern Railway Co. 
(Ireland). Twelve months’ supply of stores, including a number 
of electrical items. See “ Official Notices Ovtober TS tn. 

Novémber 15th. Twelve months’ supply of stores for Dub 
United Tramways Co. See ‘‘ Official Notices ” to-day. l 


Grimsby.—November 4th. Corporation. House ser- 
vics boxes (lead), and fittings ; house fuse boxes and fittings, See 
Official Notices” October 222d. 


Lanark.—November ist. The District Committee of 
the Middle Ward of the County of Lanark invites tenders for 
executing the electric lighting works at Hairmyres Oolony. East 
Kilbride, Schedules from the consulting engineer, Mr. William 
Arnot, 163, Hope Street, Glasgow. 


London,—November 3rd. L. C. C. Installation of 193 
wiring points, 240 lights, at Thornfield Road Elementary School, 
Coverdale Road, Hammersmith, W. See “ Official Netices” to-day. 


Manchester.—November 16th. Tramways Committee. 
(a) steel girder tramway rails; (5) permanent way special track 
work; (e) permanent-way points, tongues and crossings. | Specifi- 
cations, &c. (one guinea each, returnable), from Mr. J. M. McElroy, 
General Manager. 


New Zealand. — DUNEDIN. — November 3rd. City 
Council. Insulated and bare copper wire for a period of two years.“ 
November 3rd. City Counoi]. One 3,000-volt regulator.“ 


Rochdale.—Contract a 107. Ash-handling system, with 
hoist and bunker, with discharge ahutes, for Dane Street electric 
power station. C. C. Atchison, M.I.E.E, Engineer and Manager, 
Dane Street. 


Spain.—N ovember 11th. The municipal authorities of 
San Ildefonso (Province of Segovia) are inviting tenders for the 
concession for the electric lighting of the town. 


St. Helens.—November 17th. Erection of engine house 
and other works at Cropper’s Hill power station. Particulars 
from Mr. E. M. Hollingsworth, Borough Electrical Engineer (2 1 18. 
returnable). , 


Specifications for the items marked * can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 


Australia.—The Electricity Committee of the Sydney 
Municipal Council recommends that the following material be 
ordered under existing contracts :— — 


20,000 type O straight-stem insulators, £790.—W. G. Watson & Co., Ltd. 

12, 000 10,000-volt straight-pin insulators; 6,000 10. 000- volt strain insulators ; 
A volt straight-pin insulators, £4,350.—F'. B. Lee. 

6,000 88,000-volt strain insulators, £2,250.—Australian General Electric Co. 


= The City of Melbourne Municipal Council has accepted the 
following tenders :— 


Meters and maximum demand indicators. 
Group A: £580.—Edison & Swan United Electric Light Co. 
99 B: 2E192.— Ferranti, Lid. 
51 : D. —Reaton Manufacturing Co., Ltd. 
. „ D: £910.—Geaeral Hleot rio Co., Ltd. . > 


e BE: £69.—Britiah Westinghouse Co. —Tenders, 


large, 


The following contracts have been placed :— | 
POSTMASTER-ŒENEBAL'È DEPARTMENT, VICTORIA, 
8 tons hard-drawn copper-wire, 600 Ib. per mile, £908.—British Insulated 
and Helsby Cables, Ltd. l 
- COMMONWEALTH Home AFFAIRS DsPARTMENT. l 
Two 100-xw. suction-gas power plant’, one delivered, Kalgoorlie, £8,871 ; 
one delivered, Port Augusta, £3,203, Gibson, Battle & Co. 
2 Pranran & Matvann Tramway Tavs. 
1,050 tons of rails, £18,355.—R. W. Cameron & Co. - 


| POSTMASTER-GENERAL'S DEPARTMENT, MELBOURNE, 


50 miles two-twiated rubber-insulated copper wire, £387.—Siemens Bros 
Dynamo Works. i i l 

100 miles swisted pair V. I. R. onpper wire, £1,625; 4 tons tinned copper 

. wire, £700.—Callender’s Cable and Constraction 


ry) N ; s 
Aust. Statesman and Mining Standard. 


Chorley.—The B. of G. has accepted the tender of the 
Turner-Diotograph Telephone Co. (£140 10a.) for an installation of 
telephonic intercommunication throughout the workhouse. 


Dublin.—The following tenders were received by the 
Pembroke U. O. for the erection of a cooling tower at the South 
Lott’s electricity works :— 


Wm. Beckett & Son, Ltd. .. A 


. (accepted). £874 
J, bembe ton & don ee 925 598 


Premier Cool ng and Engineering Go. „ . 4857 
F neering C( Oo. ie a T 5 


. H. Roy & Co. A T s 
. Trish Builder. 


London. — L. C. C.— The Stores and Contracts Committee 
reports that the current contracts for the supply of general stores 
will, with a few exceptions, expire on December 3 Ist, 1915. This 
group of contracts is the largest of the several groups dealt with 
each year, and generally includes all such goods as metals. and 
metal goods, electric cables, lamps, fittings and materials, chemical 
and scientific goods, &o. Owing to the special circumstances 
which have arisen in consequence of the war, it is proposed to con- 


. tinue the present practice of purchasing some classes of goods at 


the current market rates or under special quotations, until trade 


‘conditions again become normal or until it is considered that the 


time is favourable for new contracts to be entered into. In all 
other cases new forms of tender and schedules are being iesued, 
The tenders will be received o November lat and November 8th, 
1915, and, as the number of tenders will probably be comparatively 
the Committee recommends that the Stores and Contracts 
Committee be authorised to open the tenders to be received for the 
supply of the goods included in the general stores schedules, 1916. 
The Highways Committee has received the undermentioned 
tenders for the supply of boiler fittings for the Stirling boilers at 
the Greenwich generating station :— 


Price of etch nose piece. 
. Item Item Item 
` B. O 

s. d. 8. d. 3. d 

T, Summerson & Sons, Lid. * ee ee ee 2 8 2 7 nee 2 
R. Hyde & Son, Ltd. . (accepted) 2 8 2 8 28 
The Brighiside found 1 Co.,Ltd. 8 0 8 0 8 0 
A. T. Green & Sons, Ltd. 98 Se = 8 2 8a 3 0 
Bricknell, Munro. & Rogers, Ltd. 1 A 8 p 92 5 4 


J. Crowley & Co. Lt. is 


The lowesb tenderer was unable to offer satisfactory delivery. 
In view of the exceptional circumstances prevailing, the Oom- 
mittée hes authorised the purchase of coal for use at the Green- 
wich generating station. as and when it can be obtained ; about 
4,768 tons of coal bave been purchased under contract, at a cost of 
£4,380, and about 26,490 tons out of contract, at an approximate 
cost of £34,464. 

The Committee has also purchased from Mesers. Wm. Cory & Son 
10,000 tons of coal, at 30s. per ton, to be stored by the firm, and to 
be delivered at the generating station as and when required within 
12 months from August Ist, 1915. : l 

The undermentioned tenders have been received by the Highways 
Committee for the supply of machine tools for the third section of 
the central car repair depôt :— =. 

Name of firm. 


A. A. Jones & Shipman, Ltd. .. 
H. W, Ward & Co 


Universal grinding Measuring 
machine. machine, 


(accepted) £115 0 — 
me zi 145 0 


C. W. Burton, Griffiths & Oo. qe 92 ai 184 0 228 6 
Pollock & Macnab, Led. ps 3 P ‘ee 187 10 — ‘ 
The Belson Engineering Co., Ltd. 192 10 = 
Chas. Churchill & Co., Ltd... pho ti 928 0 8 
Buck & Hickman, Ltd. 231 0 £141 15 (accepted) 
plus 24 per oent. 


The Committee accepted the following tenders for the purohase 
and removal of old materials from deréts for the ten months 


ending July 31st, 1916 :— 


Thos. W. Ward, Ltd.—Steel rails, small, Tee section, from the central 
stores, and steel track shoes from the central car repair dep). 

Samuel Isaacs & Sons.—Steel track shoes and cast-iron (various) from the 
central stores. . 

Moss Isaacs, Ltd.—Cast-iron brake blocks from the central stores, and 
cast-iron, fisbplates, cuttiags from rails and short pieces of rail from 
Balvedere Road depot. l - 

George Cohen, Sons & Co.—Points and crossings ftom Belvedere Road 
depot, and steel oar tires and iroa aad steel (heavy) from the central 
, car repair depot. . 
Donald Mocall & Co.—Turnings ani boriags and iron and steel (light) 
from the central car repair depdi. 
C. A. Robisson & Co.—Cas l. iron from the central car repair depd;. 
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The Highways Committe has reoeived the under mentioned tenders 
for the supply of a new motor required in connection with the 


testing of electricity meters :— 


General Electric Co., Led. (not to specification) Ke . £101 
ye ve 50 (alternative) .. 5 A 23 189 

Electromotors, Ltd. .. F = .. (accepted) 105 

Veritys, td. 5 eo ie = Ta m A bs 144 

The estimate of the chief engineer was £105. 

The Committee has also agreed, in exceptional circumetances, to 
increased prices being paid to three contractors for the supply of 
tramway fittings, &c., under the annual contracts for 1915-16. 

BATTERSEA. — The Electricity Committee recommends the 
acceptance of the offer of Mesars. R. Dempster & Sons, Ltd., for the 
provision of a run-way in the rotary room at the generating 
station for £135. 

HAMMERSMITH.—The Electricity Committee reports that for the 
supply of seven additional transformers of 50, 100 and 200 KW, 
five tenders were received, including a proposal from the British 
Electric Transformer Co., Ltd., to supply the transformers, as 
required, over a period of three months, at the same prices as those 
accepted on July 8th, 1914, plus 71 per cent. in the case of the 
200-K w. transformers. The Committee, after comparison with the 
other tenders, finds that the company’s terms are the most favour- 
able, and having regard that the plant previously supplied by the 
company has given every satisfaction, recommends the Council to 
enter into a contract with the British Electric Transformer Co. on 
the terms submitted. N 

For the supply of 1,350 yards of feeder cable in the Hythe Road 
district, the following tenders have been received :— 


Western Blectric Co., Ltd. si 85 ša sa . £1,285 
Johnson & Phillips, Ltd. „ ee ae 1,810 
W. T. Henley’s Telegraph Works Co., Ltd. .. A 700 1,312 
British Insulated and Hlel-by Cables, L. 912 


td... sa ie 1, 
Callender’s Cable and Construction Co., Ltd. (accepted) — l 812 


W. T. Glover & Go., Lid. . 842 
Siemens Bros. & Co., Ltd. .. sä es he ae si 1,851 
Macintosh Cable Co., Ltd... 8 225 nae 1,400 


The C mmittee reports that, in considering the above tenders, it 
was impressed by the veneers at the present time, of arranging 
that, where possible, contracts of this nature should be placed 
with houses which are entirely British, subject to such houses 
being able to supply in accordance with the Council's specification. 
In these circumstances, and in view of the fact that the Council 
has formerly been supplied with cable, which has proved moet 
satisfactory, from Mesers. Callender's Cable and Construction Oo, 
Ltd., the Committee is of opinion that that company’s offer should 
now be accepted. 


Manchester.—The Education Committee has accepted 
the tender of Messrs. Seddon & Sons, Manchester. for an electric 
lighting installation in the extension of the Harpurhey Girls 
High School. 


New Zealand.—The Public Service Stores and Tender 
Board, Wellington, has received the following tenders :— 
1,500 red and 2.000 white three-conductor cords : 
Lawrence & Hanson Electrical Co. .. (accepted) £489 
3,000 B.B. wall telephones, 1,000 ohms: 


B. L. Doune oo oe (accepted) 28. 260 
G. Winter oe oe oe . ce oe eo eo 7,900 
Richardson. McCabe & Co., Ltd. es si ine 8,043 
Ind!a-Rubber, G.-P. and Teleg. Works Co., Ltd. ee 9,887 
R. W. Cameron & Oo., ee ee io e s. oe ee 960 
Alternative e ee ee ee oe ee ee 9,627 
Alternative .. 4. «2 cf +e ee ee 10,697 
Alternative .. 10,286 


25 miles twisted pair V. I. R. insulated cable: oa 
H & Cossar a oe és . (accepted) £287 
Richardson, VicCabe & Co. „% os „% oe 256 
Lawrence & Hanson Electrical Co. oe ae ee 801 
A. & T. Burt, Lid. be oe ve 88 “a aie 815 

New Zealand Shipping and Commerce, 

Plymouth.—The Corporation Tramways Committee has 
accepted the tender of the Brush Electrical Engineering Co., for 
bodies for six new tramcars ; and that of the British Westinghouse 

Electric and Manufacturing Oo., Ltd., for electrical equipments for 

the same. 


Rawtenstall,—The Electricity Committee has placed a 


contract with Mesrre. J. Morrie & Co., for 2,000 tons of Astley and 


Tyldesley slack, for the electricity works during the ensuing six 
months. It has also accepted the tender of Mesers. Davideon for 
a fan in connection with the induced-draught plant at the: elec- 


. tricity worke, and that of the British Thomson-Houston Co., Ltd., 


for the motor for driving the fan. 


Sal ford.—The Health Committee has accepted the tender 
of Mr. E. Beal. of E, oles, to supply during the next 12 months 
500 Mezda electric lamps, at £8 68. 8d. per 100, to Ladywell 
Sanatorium. 

The Tramways Committee has accepted the tender of Messrs. 
Frances Motors, Ltd., of Gaythorne, Manchester, for the supply of 
two Ford motor-vans. 


The Electricity Committee has accepted the following tenders :— 


W. Geipel & Co., London. — 20, 000 pairs of flame arc lamp carbons, £181. 
Earl of tliesmere.—2,000 tons No. 1 washed slack coal, 168. per ton. 


Andrew Knowles & Sons, Ltd., Pendlebury.— 2,500 tons war hed slack coal, 


17s. per ton. 


Taunton.— The T. C., in order to have a reserve stock 


of coal for the electricity works, has decided to extend the con- 
tract with Mesere. Cory Bros, to cover 2,600 tons at £1 68. 6d. per 
ton delivered, this being the estimated consumption for a year after 
the expiration of the current contract, 


FORTHCOMING EVENTS. 


Institution of Mechanical Engineers. —Friday, October Oth. AtSp.m, 
At In, itution of Civil Engineers, Great George Street, 8. W. “ Thomas 
Hawksley” lecture on The World's Sources of Fuel and Motive Power,” 
by Dr. D. Clerk, F R. . 

North-East Coast Institution of Engineers and Shipbullders.—Friday, 
Oocober eh. Av 730 pm At buibeo Flall, «~woa-tle. General 
Meeting. Inaugural address by the president, Mr. H. B. Rowell. 

University College (University of London).—Friday, October Weh. 
As & p.m, First of six lectures on “. wiectrio Heating and Electric 
Farnace:,” by Prof. J. A Fleming, F. R. B 

Greenock Electrical Society. Friday. October tb. At 7.45 Ree At 
aonb Institute, 19, West StewartStreet. Paperon % Cable Jointing,” 
by Mr. J. L. Hogg. 

Association of Mining Electrical Engineers (Lancs., Cheshire sand 
North Staffs. Branch. Saturday, Oesober 80th. At 6.00 p.m. At 
Grosvenor Hotel, Deansgate, Manchester. Presidential address by 
Mr. G. S. Corlett. Paper on Colliery Biectric Lighting,“ by Mr. Coriets, 


will be discussed. atts a 
trical Engin rs otis. a Derbyshire 
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Association of Mining El 
Branch).—sata:day, Oc 30 pm. At University Lotlege 


Nottingham. Paper on The Use and Abuse of Oils on Mining Plant.“ 
by Mr T. C. Thompson. 

Association of Supervising Electricians.—Toesdsy, November aud. At 
8p.m. At t. Briae’s Institute, Bride Lane, B.U. Paper on Accuma- 
la tors,“ by Mr. R. Renkin. 

institution of Civil Engineers. —Tuesãay, November And. At 8 p.m. At 
Greas Ge rge street, B. W. Presidential Address by Mr. A. Ross. 

Rontgen Society.—Tuesday, November 2nd. At 815 pm. At Institution 
of Wlect-ical Engineers, Victoria Bmbackment, W. O. Presidential 
Address, by Mr. J. H. Gardiner. Exhibition of New Apparatus. 


Institute of Marine Engineers. Tuesday, November nd. At 7 p.m. At 
Tower Hill, E. Paper on Development in Mechanical Ventilation 
Hygi-nically, Aboveground, Uuderground, and Underdeck,“ by Mr. J. 


Keith. 

Chemical Society.—Thuredsy, November 4th. At 8.30 p.m. At Burlington 
House, W. O:dinary Meeting. 

University College, London. Vriday November 5th. At 6 p.m. Second 
W . 5 Heating and Biectrio Furnaces,” by Prof. J. A. 

rg, F. R S. 

Salford Technical and Engineering Association. — Saturday, Novem: 

par ai: Av7p.m. At Royal Technical Institute, Pee] Park. Members 
ort Papers. 


f l a 
NOTES. 


The Russian Language.—The Council of the North- 
East Coast Iustitution of Engineers and Shipbuilders has, in a 
recent circular to its members, drawn sttention to classes in 
Russian that have been arranged under the auspices of Armstrong 
College. They ate being held at the College of Medicine, 
Northumberland Road. Newcastle-on-Tyne. 


Electricity in Wool.—The question of electricity in 
wool manufacture is receiving serious consideration just now by 
textile experts in the West Ridiog of Yorkshire, and research work 
is proceeding. A member of the Council of the Textile Institute 
states that not only are woollen spinners subject to troubles 
caused by the presence of static electricity in their staple, but the 
same effect is found to a lesser degree when cotton and silk are 
under treatment. Several methods for the eradication of the 
trouble have been tried, notably electric neutralisers and radio- 
active salts, the latter ionising the air between the fibres and an 
earth-plate, and thus enabling the electricity to escape to earth. 


Institution and Lecture Notes,—National Ilu- 
mination Committee of Great Britain.—A meeting of this 
Committee was held at the Institution of Electrical Engineers on 
October 20th, when it was reported that Mr. Jaoqu:s Abady, of 
London, had been nominated by the Institution of Gas Engineers 
as a member of the Committee, to fill the vacanoy caused by the 
death of Mr. Edward Allen, of Liverpool. The Committee elected 
Mr. W. Duddell, of London, to be ite chairman, in succession to the 
late Mr. Edward Allen, and Mr. John Bond, of Southport, to 
succeed Mr. Duddell as one of the vice-chairmen. Reports 
on observations carried out, at the instance of the Committee. ata 
number of technical laboratories, on the height to which the flame 
of the Hefner amyl-acetate lamp should be raised to afford a 
light of one International or English standard candle, were dis- 
cuseed, and a report prepared by Dr. E. Ott, of Zurich, on researches 
which had been carried out in Switzerland on the ‘ Effect of 
Atmosoheric Pressure, Humidity, and Vitiation on the Light 
afforded by the Hefner Standard Lamp,” was considered. 

Institution of Electrical Engineers (Newcastle Local 
Section) —The chairman, Mr. P. V. Hunter, will deliver his 
inaugural address on Monday, November 8th. The only other 
arrangement yet made for the session is for January 10th, 1916, 
when Mr. J. B. Beard will probably give his paper on “The 
Dasign of High-Pressure Transmission Systems.” Mr. J. R 
Andrews is the hon. sec. of the S. ction. 


Electrolytic Copper in Germany.—The share capital 
of the Huttenwerk Niederechonweide is being increased from 
£77,500 to £150,000, for the purpose of erecting plant on an 
existing available site for the production of electrolytic copper. 
It is stated that the plant will be brought into useat the beginning 
of next year. a 

Appointments Vacant.— Assistant engineer, junior 
shift engineers, station fitter, engine drivers, stokers, stoker 
trimmer, wireman and mate, for a Military Camp in North York- 
shire ; awitchboard attendant (27s. 6d.), for Borough of Lancaster; 
plumber-jointer (£2 38) for Newport Corporation: tempo 
ahift engineer (388.), for Pembroke U. D. C. Particulars are given 
in our advertisement pages. 


Inquiry.—Makers of the Rapid vacuum cleaner a 
asked for. 
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Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 


TEEB TRAINING CORPS.— . 
Company Orders.—By Lieut.-Col. O. B. Clay, V.D., Commandant, 
for week commencing November Ist, 1915 :— 
Drills, 6,15 to 7.15; 7.15 to 8.15 p.m. 
Monday, November let.—Seotion 1, Technical; Seotion 4, 
Squad or Working Party. 
Tuesday, November 2nd.—Section 2, Technical; Section 3, 
Shooting Working Party. 
Thursday, November 4th.—Section 3, Technical; Seotion 2, 
Shooting Working Party. 
Friday, N »vember 5th.—Section 4, Technical; Section 1, Squad 
or Working Party. l 
Saturday, November 6th.—Company Parade 2.30 p.m. 
Seotions for Technical Drill will fall in at the Headquarters 
of London Electrical Engineers (T. F.), at 46, Regency Street, H. W. 
Sections for Squad, Signalling, Shooting and Working Parties 
will fall in at the new Headquarters, Chester House, Eccleston 
Place, S.W. All Members who have not yet been measured for 
Uniforms will attend at Headquarters, on Friday, the 5th inst., for 
this purpose. All men who draw haversacks and water bottles for 
week-end Working Parties are requested to return them to 
Headquarters on the following Monday. Members desiring to have 
their own haversacks and water bottles can purchase them at 
Gamages’. The following Corporals have been appointed :— 
C. McArthur Batler, Section 2; H. J. Golding, Section 3; B. C. 
Garman, Seotion 4; R T. Morris, Section 4; T. Spiers, Section 3; 
H. Jantzen, Section 2; E. A. Ullmann, Section 1; J. M. Smith, 


Temporary Corporal. 
E. G. FLEMING, 


Company Commander and Acting Adjutant. 


3RD Barr. (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- 
TEEES).—Battalion Orders by Colonel S. G. Grant (Offloer Com- 
manding), Thursday, October 28th, 1915 :— 

Week-end Parades.—Saturday.—The Battalion will e, as 
strong as possible, at Baker Street Station at 2.30 p. m., and proceed 
by train to Wembley Park, for Field Operations. Orders have been 
issued to those concerned. 

Sundsy.—The Battalion will parade at Liverpool Street Station 
(Low Level entrance, G. E. R.) at 9.30 a.m., and proceed by train for 
Entrenching duties, returning at 4.59 p.m. 

s 5 Quartermaster will make the necessary arrangements for 
u 


Special Employment. Names of men are required at once who 


will volunteer and are suitable for special employment, the nature 
of which they can ascertain by applying to their Company Com- 
manders. As the Authorities require this return by November 
Ist, members are requested to give their names in as soon as 
possible, and Company Commanders must hand them in to the 
Adjutant on Parade next Sanday, the 31st inst. 

Musketry.—Saturday next, the 30th inst. There will be shooting 
at both Acton and Bisley Ranges, as usual. Members proceeding to 
Acton must parade there at 2 p.m. punctually. Those shooting at 
Bisley must report themselves to Sergeant Cotter, at the barrier of 
No. 9 Platform, Waterloo Station, at 12:45 p.m, 

Tuesday, November 2nd. Shooting at Acton, as usual, at 2 p.m. 

A. G. JOINER, Major and Adjutant, O. B. O. 


Zino from Quebec.—The first Canadian zinc reduction 
plant to be starte i in Canada will be in operation before November 
lat. The newly-inoorporated Canadian Zinc Co., which is owned 
by the Weedon Mining Co., has acquired a large industrial plant, 
and has entered into a contract for electricity, the present arrange- 
ment being for an initial allotment of 1,000 H.P. Initially United 
States ores will be used, but it is expected that in a few months 
the mills will be supplied from the mines owned by the company 
at Nottingham (Q 1ebe:).— Financier, 

Qaoting from a U.S. Consular report, the Chemical Trade 
Journal says it is officially announced by the President of the 
Consolidated Mining and Smelting Co., Toronto, that the Dominion 
Government has contracted with that company for the entire 
outpat of the new zinc reduotion plant now being installed at 
Trail, British Columbia. After long experimentation the metal- 
lurgiste‘of this company have discovered a satisfactory process of 
reducing the ores by electrochemical treatment, the experimental 
plant being now capable of producing 500 to 1,000 lb. a day. It 
is said that the Trail smelter will be one of the best in America, 
and that it will be producing 25 tons of spelter a day before the 
end of the year. The new zinc plant will be installed with a 
Capao iy to use 10,000 hydro-electric H.P. from the West Kootenay 

ower Co, J i 


The Navy's Need for Skilled Engineers.—Manition 
work, as we understand it to-day, that is to say, work in the shop 
and the factory, forms by no means the only opportunity for skilled 
engineers to serve their country at the present time. The Navy 
is always glad of theirservices. Transference from munition work 
to the, Navy is not encouraged, but amongst those skilled mechanics 
who are not at the present moment engaged on manition work 
there must be many who would be glad to find an outlet for their 
technical abilities, bv becoming members of the Naval Service. 
It is felt that if the opportunities and the requirements which 
exist in this respect were more fally known. there would be no 
difficulty in keening up the supply of electrical artificers and 
engine-room art ficers who are needed by the Navy. This branch 
of Nawal Service has many attractions, not the least of which is 
the comparatively high pay received, which amounts, on entry, 
to nearly £2 per week, and which may very consider- 
ably improved by good service. Thus, with much better pay 


Municipal electricity department, has resigned 


and prospects than those of the ordinary seamen, they have 
the same opportunity for seeing the world, and for leading 
a fine, healthy open-air life, at the same time as driving 
their own trade, which usually keeps them so closely 
confined to the workshop. As they enter the Navy with the 
rating of chief petty officers they mess in the chief petty officers’ 
mess and have the same opportunities for leave when they are 
in port. If they are sufficiently skilled they are drafted at once 
on to a battleship and come immediately to grips with their work. 
Their opportunities for advancement to commissioned rank are 
excellent. During the period of the war, men are accepted 
between the ages of 21 and 45. For rating as engine-room artificers, 
men who have experience and are competent workmen in the 
trades of engine fitters and turners, oopperemiths, boiler makers, 
and engine smiths are required. An examination is usually held 
on entry, but in the case of a candidate who holds a Board of 
Trade certificate as a first claes or a second class engineer, and 
can produce certificates of character and ability from the works 
in which he has learnt his trade, exemption is granted. Engine- 
room artificers are entered as chief petty officers, a position which 
carries with it many privileges. A free kit is provided on 
entry, and this, of course, is not the ordinary blue-jacket’s 
slacks and jumper, but what is known in the Navy as 
„ fore-and-att rig,” that is to say, a peak cap and reefer jacket. 
Fitters, turners and instrument makers are required by the Navy 
as electrical artifioers. Candidates for this rating are accepted for 
the period of the war between the ages of 21 and 45. The pay is 
the same as that of engine-room artificers, and an examination in 
fitting and turning or instrament making is imposed. Eleotrical 
artificers may be recommended for a practical course of training 
which is carried out on board the Vernon, which is moored at 
Portsmouth, or on board the Defiance at Devonport. During this 
period they may be accommodated either on board ship, or in the 
magnificent Naval barracks which are situated in these two 
towns. This avenue to naval life is certainly one not to be 
neglected by the skilled engineer. There is no quicker way of 
entering for actual service, and none whicb secures immediately 
better pay, prospects and position. Entering the Navy as a chief 


- petty officer he immediately steps into a rank which takes the man 


who enters as ordinary seaman many years to achieve. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials.— The Electricity Committee 
of the St. Pancras B.C. has recommended that the wages of 
the boiler foreman at the King’s Road electricity station be 
increased from £2 158. to £3 per week. 

Mr. J. A. H. CLUIfroRD has been appointed engineer-in-charge 
of the Belfast Corporation electricity station, and Mr. GIRVAN, 
e attendant, has been promoted junior engineer: in- 
charge. : 


General.—Mr. J. F. Aviva has been appointed works 
manager at the Birmingham works of Simplex Conduits, Ltd. 
Important business operations have necessitated certain 
changes, and these having to be made hurriedly, Mr. Avila 


Was unable to take leave of all his London district friends. 


For the last nine years he has acted as London manager to 
this company, and has been in touch with many electrical 
men in the London district. , l 

The North-East Coast Institution of Engineers and Ship- 
builders at its meeting to-night will present Institution gold 
medals as follows for papers read last session :—Mr. J. W. 
Hosson, for a paper on Industrial Locomotives” ; Mr. E. W. 
Fraser SMITH, for a paper on The Future of British Engi- 
neering and Shipbuilding.“ , 

Mr. W. Dunpas Fox, power representative to the Bradford 
i his position, 
and has joined the staff of the British Westinghouse Electric 
and Manufacturing. Co., Ltd., at Trafford Park. 

The wedding took place at Christ Church, Eccleston, a few 
days ago, of Mr. RoBERT C. Shaw, of Prescot, and Miss 
Gwendoline D. Wheeler, of Eccleston Park, Prescot. Among 
the presents received were a marble clock and afternoon_tea- 
cups from fhe staff at the British Insulated & Helsby Cable 
Works. 

The following announcement appears in the London Gazette : 
—Royal Marines Submarine Miners, Temp.-Lieut. to be Temp.- 
Capt., Horace M. TAYLOR. 

At St. Mary’s Parish Church, Whitby, on October. 20th, 
the marriage took place of Mr. Wm. HaroLD Cow ina, elec- 
trician, Saltburn-by-the-Sea, and Miss Margaret Jane Barry, 
of Whitby. 

The marriage has taken place at Tarrant Monkton Church, 
Dorset, of Mr. LesLie HAMPDEN Pratt, of Streatham, and Miss 
Victoria Agnes Hall, second daughter of Mr. Edward H. Hall, 
Rugby. Mr. Pratt is serving in the Royal Naval Division. 

New Justices of the Peace appointed for the County of Kent 
include Mr. THOS. Octavius CALLENDER, of West Heath House, 
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Abbey Wood, managing director of Callender's Cable aaa. 


Construction Co., Ltd., of Erith. 

Lieutenant-Colonel R. E. P. Pioorr, C. I. E., late of the 
Bombay, Baroda and Central India Railway Rifles, has been 
appointed to the command of a service battalion. He com- 
manded the lst Battalion of the Rifles for the usual period, 
and is the chief electrical engineer of the Bombay, Baroda 
and Central India Railway. 

On the occasion of bis marriage, Mr. W. Woop, electrical 
and telegraph superintendent, North-British Railway, was 
presented by inenibers of the staff with a silver tea service. 

The Ministry of Munitions and the Local Government Board 
have invited Mr. J. M. McEbroy, general manager of the 
Manchester Corporation Tramways Department, to come to 
London for the purpose of advising on the best ineans of 
dealing with transit difficulties in a. portion of the Metro- 
politan district, where munitions workers are employed in 
large numbers. 

lhe London Gazette announces that the undermentioned 
have been appointed second-lieutenauts in the London Elec- 
ma Engineers :—Sapper W. J. RAwWLINx OS, Sapper J. D. 

088. os | 

Roll of Homour.— Mr. Tom A. FRASER, who was with 
the Electrical Co., Ltd., for 13 years, latterly as‘ manager of 
the cable and metals departments, was killed in action in 
Flanders on October 16th. He joined the H.A.C. soon after 
the outbreak of war. 


Sergeant-Major Eric Eaton, of the 11th Manchesters, an 


electrician, of Broadstairs, has been missing at the Dardanelles 
since August 22nd. 

Private Harry SEED, of the Sth Battalion King's Own Sot- 
tish Borderers, who is reported to have been killed in France, 
was formerly engaged in electrical work at Stockton Heath, 
Warrington. 

Lieutenant Fercus R. Forses, of the Royal Engineers, for- 
merly engaged at the Hayle (Cornwall) electricity works, has 
been killed in action in France. i 

Gunner Percy EDGar RUsseLL, of the Royal Field Artillery, 
who was, prior to enlistment, with Messrs. Willans & Robin- 
son, Ltd., of Rugby, has been killed in France. 

Bugler WILFRED LINTERN, 12th Battalion Rifle Brigade, who 
has fallen in action in France, was prior to the war engaged 
at the Rugby works of the British Thomson-Houston Co., Ltd. 

Private REGINALD STALLARD, of the 10th Battalion Worcester- 
shire Regiment, who left the staff of Messrs, Heenan & Froude, 
refuse destructor makers, of Worcester, to join the Forces, 
has been killed in action. 

Lance-Corporal W. Bripeett, of the 1/5th North Staffs. 
Regiment, engaged until the outbreak of war with Messrs. 
Siemens at Stafford, has been wounded in the ankle in France, 
and is now in haspital in England. 

Private CuirrokD BENTLEY, 12th Yorkshire Regiment, who 
has died from wounds received in action in France, was 
engaged at the electricity works of the Heckmondwike U. D. C. 

Sapper A. Sxow. 95th Field Company, Royal .Engineers, 
who Was on the electricity staff of Hanley Corporation, bas 
been wounded in action in Franee. He is in the Whitchurch 
Military Hospital at Cardiff. 

Private FranK WHITTAKER, who was, prior to the war, 
engaged with the Yorkshire Electric Power Co.; 18 reported 
missing at the Dardanelles, where he was drafted on July 3rd. 

Private H. A. Garratt, of the 1/4th Leicestershire’ Regi- 
ment, who was engaged with a firm of electrical engineers at 


Leicester, has been wounded in action, and is in hospital at 


Aberdeen. His wounds are in the right shoulder and hand. 

Private Ernest ‘Tuson, 4th Battalion South Wales Borderers, 
who has been killed in action at the Dardanelles, was an elec- 
trician engaged in the railway telegraph department at Aber- 
gavenny. Previously he was a foreman in the electrical 
departinent of the L. & N.-W. R. Co, at Warrington. . * 

Private J. A. ELLIS, of the Coldstreamn Guards, who was on 
the staff of Messrs. Siemens Bros., at Stafford, has been killed 
in action. 

Sergeant-Major Ernest G. THomas, of the 1/5th North Staffs. 
Regiment, formerly on the electricity staff at the Burslem 
municipal works, has been killed in action. 


Obituary.— We regret to learn that Prof. Vivian B. 
Lewes, Prefessor of Chemistry at the Royal Naval College. 
Greenwich, chief superintending gas examiner to the City of 
London, and a lecturer and expert whose statements respect- 
ing the hysienie value of gas lighting and heating have fre- 
quently interested electrical men, passed away on Saturday 
night last. He was taken ill with double pneumonia while 
on a lecturing visit to Mold, Flintshire. kle was 63 years 
of age. 

The nation has lost one of its greatest ordnance experts 
and the head of the renowned Armstrong-Whitworth organi- 
sition, at Elswick. by the death of Sir ANDREW NOBLE, who 
died last week at the ave of 83 vears. 

We regret to record that Mr. Kenxest Hartien (of Messrs. 
II Hlartjen & Co.) passed away on October Sth, after an opera- 
tion for appendicitis. Ihe business will be continued as usual 
under the personal supervision of Mr. F. W. Lang. 

Mr. W. A. Lusttry, whe had been münager of the Wolver- 
hampton Corporation Traumwavs since 19%. died on Monday 
after a long illness, the result of an accident. Prior to his 
appomtinent. deceased, who was a Wolverbampton man, was 
associated with the Birmingham tramways before they were 
municipalised, 


CITY NOTES. 


Dick, Kerr & Co., Ltd. 


Mr. CAD T. Cayley (chairman) presided at the annual meet- 
ing, held on October 2ist, at the Cannon Street Hotel. In 
moving the adoption of the report, the CHAIRMAN said 
that just over a year ago, when they last met, he fancied tbe 
large majority fully anticipated that before they met again 
the war would be over, and they would be in a position of 
censidering their cwn affairs from a normal point of view. 
As it was, the position remained much as it was. They were 
iu a state of suspense, living from hand to mouth, as it were; 
all their normal development stopped and their energies trans- 
ferred to the special requirements of the time. He told tbem 
last year that, in the opinion of the directors, the company 
would experience some lean years after the war before they 
could hope for the re-establishment of their standard business. 
especially in heavy manufacturing, and he had no reason t» 
alter this opinion. Tho profit on this year’s trading was prin- 
cipally derived from orders and contracts taken before the 
war, and which were gradually falling in to a finish. These. 
as could be readily understood, were not being replaced by 


others of similar nature, so that, although they were bus) 
now on abnormal work, there was bound to be a transition 


period occupied in re-establishing normal conditions; and it 
was because of this that the directors could not see their wav 
to recommend a dividend on the ordinary shares. They felt 
that some reserve must be made to bridge over that period. 
He had mentioned that they were busy now, but not on 
normal work; and although the directors were primarily 

leased because they believed they, as a company, were assict- 
ing the Government to a material extent, they were also 
hopeful that some reasonable profit proportionate to the efforts 
being made would: be permitted—sufficient, at all events. to 
make it unnecessary next year to put such a large percentage 
of profit to reserve for contingencies. Clear ‘indications, how- 
ever, had been given, first in the Munitions Act, and secondly 
in the Budget, of the Government's intention to absorb exces: 
profits, especially if derived from work due directly to the 
war. No person could object to this principle, but at the 
same time no one, at all events outside of the Government. 
could predict to what extent it would be applied, and it, there- 
fore, 5 them to be ultra- conservative in dealing with 
their accounts at the present time. There was no abnormal 
change to draw attention to in the accounts. Contracts wer: 
larger than they had been for some years. One cause was 
found in the Metropolitan Water Board contract, where : 
very large amount of plant was required, and the work w: 
going on, although suffering to some extent for want of labour. 
Another cause was in connection with certain changes aml 
developments on the mannfacturing side of the business, res 
pecting which, however, he could not go into details. His 
speech was a short one, but fairly to the point. Owing to the 
company beirg engaged in work for the Government it wa» 
necessary for him to make it short. The balance-sheet was 
made up to June 3th, 1915, during which period they were 
not as heavily engaged in the manufacture of war material a 
nt the present time, and as they expected to be in the future. 
The figure for contracts was £460,365, and although he had 
referred to contracts being large, still there had been previcus 
vears when they were larger still. It would be noticed tbat 
they had transferred £25,000 to a special reserve fund for 
contingencies. 

Mr. R. H. Prestwicu seconded the motion, and it was car- 
ried without discussion. 

The retiring directors were re-elected, and Mr. Jous 
SAMPSON, in reply, said he thought the shareholders had reasen 
to be fairly well satisfied with the position of affairs, consider- 
e. all the circumstances. 

r. BarBER GLENN proposed a hearty vote of thanks to the 
board and staff, and this was seconded by Mr. Dixox, whe 
observed that all the members of the board were practical 
business men, and if they could not make a success of the 
company, nobody could. l 

The vote was acknowledged by the CHAIRMAN. who paid a 
warm tribute to the work of Mr. Walter Rutherford, the 
managing director, and the staff. 


t 


Cape Electric Tramways, Ltd. 


THE directors report that for the year ending June Arth. 1915. 
the profit and loss account shows a profit of £90,615, and alter 
providing for debenture interest, redemption of debentures. 
and taking into account the balance brought forward trom 
last year, a net credit balance of £44,286 remains. From tus 
amount the reserve fund has been credited with £12.00. 
leaving a balance of £32,286. The directors therefore teens 
mend the payment of a dividend in respect of the past vent 
of 5 per cent. on the ordinary share capital of the compam 
This will absorb £24,561, leaving a balance of £7,725 to b 
carried forward. During the year the tramways carre: 
21,650,070 passengers, earning £206,128, as against N. S. le 
passengers, earning £200,409 in 1913-14. While the trate 
shows some expansion, the state of war in South Africa dufine 
the year under review has added considerably to the working 
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costs of the tramways by reason of the additional cost of 
labour and the allowance granted to those employés who 
have gone on active service, over and above which, there is 
also an increase in the cost of all supplies. The profit on the 
year's working must, therefore, be regarded as satisfactory, 
especially as it has had to be earned in a period covering the 
Rebellion and the German: South-West African Expedition. 
The conditions prevailing call for the exercise of economy and 
retrenchinent wherever possible, and the management in 
South Africa is fully alive to the necessity of most careful 
supervision in every department of the company’s business. 
The directors again refer to the valuable services rendered by 
the local boards in Cape Town and Port Elizabeth, also by 
the general managers in Cape Town and Port Elizabeth, and 
the staffs under them. Mr, Jameson, who was secretary of 
the company since its formation, died suddenly in March last. 
Mr. F: Haines, who wae acting-secretary, has been appointed 
his successor. 
Annual meeting: November 10th. 
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Yates and Thom, Ltd.— The net profit for the year 
ended August 7th, after providing for depreciation of plant 


and machinery, interest on mortgage debenture stock, and 


writing down investments to market value, is £36,553, plus 
£8,428 brought forward. The directors propose to pay one 
year’s dividend on the ordinary shares at 10 per cent., leas 
tax, transfer to reserve fund £20,000, and carry forward £8,346. 
—Financial Times. 


West India and Panama Telegraph Co., Ltd.—The 
directors recommend the following dividends :—6s. per share 
on the Ist and 2nd pref, shares, for the six months ended 
June 30th, and 9d. per share on the ordinary shares, free of 
income-tax. 


Huelva Gas and Electricity Co., Ltd.—A fivancial 


contemporary says that the directors announce that it will be 
impossible to provide the interest due on November llth next 
on the debenture stock. 


New St. Helens and District Tramways Co., Ltd.— 
A dividend of 21 per cent. (28. 6d. per share), on the prefer- 
ence shares is announced. £5,000 has been placed to reserve 
and £6,557 carried forward. 

Kaministiquia Power Co.—The directors have de- 
clared a dividend of 11 per cent., or at the rate of 6 per cent. 
per annum on the common stock for the quarter to October 
dist. 

Brisbane Electric Tramways Investment Co., Ltd.— 
A dividend of 48. per share, free of income-tax, on the ordinary 
shares is announced. 


Lisbon Electric Tramways, Ltd.—The directors have 
declared an interim dividend of 24 per cent., free of income- 
tax, on account of earnings of current year. 


Parsons Marine Steam Turbine Co., Ltd.—The 
directors recommend a dividend of 13 per cent. (actual), 
making 25 per cent. for the year. 


Westinghouse Brake Co., Ltd.—Interim dividend of 


5 per cent., less income-tax. 


Anderston Foundry Co., Ltd.—Interim dividend of 
48. 6d. per share, less income-tax. 


Delabole Electric Light Co., Ltd.—A dividend of 5 


per cent. for the year is announced. 
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STOCKS AND SHARES. 


TUESDAY EVENING. 


The Stock Exchange cannot complain that it bas any lack 
of features in the way of market movements. Within the past 
week or so such rises have occurred in Brazilian, Mexican, 
and Canadian securities of all kinds as fairly to merit the 
designation of breathless. A good deal of it, of course, has 
been somewhat artificial. Where there is little stock on offer 
and a good deal of demand, prices go up with a swing; and 
this is what has happened in the cases of the utility companies 
of the three countries mentioned, At home, too, securities are 
improving in value in many departments > in fact, the Home 
Railway market is about the only section where there is no 
appearance of firmness or business. rere 

The heavy rises of last week in Mexican utility issues have 
been further improved upon during the past few days. At 
the beginning of the week there came a slight set-back in the 
general buoyancy, and some of the ordinary issues gave way 
under quiet pressure to sell. The sudden revulsion of feeling 
as regards Mexico brought about a lively gamble in New 

York, and the excitement spread to Montreal, thence to Lon- 
don. A very little inquiry for the utility companies bonds 
sent up prices by leaps and bounds, and some holders consider 
that the rise has been carried quite far enough for the present. 
It is only necessary to refer to several of the recent reports 
from Mexican companies to understand how thoroughly ex- 


hausted the country is. Food in Mexico City, we read in one 


of these reports, is at prohibitive prices because scarcely any 
crops Were sown, on account of brigandage and the confis- 
cation of draight animals. 

The exchange was said at the end of June last to be a 
nominal few pence. The Mexico Tramways, it was recently 
stated, had lost the controllers off its cars. The Mexican Light 
and Power Co..was unable to collect its debts, although at 
the same time it was expected to maintain its upkeep, the 
purchase of machinery having to be made, of course, in gold, 
while what takings the company secured were in the fright- 
fully debased currency of the country. Carranza has indeed 
a colossal task in front of him. Money, no doubt, will pour 
into Mexico from the United States; but it stands to reason 
that the Americans will insist upon stiff terms for their financ- 
ing of the companies. The words Prior Lien and First Mort- 
gage stand an unhappy chance of losing much of their sacro- 


sanctity in the light of what is probably going to happen in. 


Mexico during the next year or two. 

Canadians have been booming in consequence of the fresh 
reports reaching this country as to several of the well-known 
companies being overwhelmed with war orders. The parti- 
cular star is Canadian General Electric, the common stock of 
which rose 10 points in one day, and 7 or 8 more in less than 
a week; the price has soared to 100, whereas at the outbreak 
of war it stood a little below par, and in the early part of the 
present month the price was about 108. The preferred stock 
is almost neglected, its dividend being fixed and carrying no 
participating rights. Shawinigan Water common stock fur- 
ther rose to 145. The shares of the various electric lighting 
and power companies of the United States, as well as Canada, 
have been eagerly sought after; and, judging from the way in 
which American rails have been pushed up to almost ridiculous 
values, there js some Justification at least for the buying that 
is going on in the industrial departments. 

Brazil is considered to have definitely turned the corner, 
and a remarkable feature of the weck is the way in which 
Brazilian Traction common sbares have gone ahead. Unlike 
the improvements in some of the other stocks and shares just 
mentioned, the nse in Brazil Tractions has been accompanied 
by a satisfactory amount of business. Montreal as well as 
London is supporting the shares on this side, and the price 
is now within easy distance of that current at the time that 
war broke out—namely, 66. The company's preferred shares 
have risen at the same time, standing now about 894. Rio de 
Janeiro Tramway bonds improved materially, in sympathy 
with the substantial recovery in all things Brazilian; and the 
whole of this Latin-American utility list, so dry and stagnant 
hitherto, is once more a centre of lively animation and keen 
buying which would have rejoiced the heart of poor Dr. 
Pearson, the head of the group, who, it will be remembered, 
was murdered by the Germans in the sinking of the Lusitania. 

The home markets are generally steady, with the exception 
of that for Home Rails. The latter is as depressed and neg- 
lected as ever: every week, in fact, brings further declines; 
and what claims the market has to the consideration of in- 
vestors are entirely overlooked. Central London assented 
ordinary is easier. There are falls in Metropolitans, Under- 
ground Electric ordinary shares and income bonds. Under- 
ground income stock, however, is firm at 1034. 

Electricity supply shares are maintaining their prices in 
most cases; where shares come in, they usually have an effect 
upon the quotation. County of London, for instance, are 
casier at 10; and the 4 per cent. debenture stock of the Metro- 
politan Co. is marked down 5 points to 85. l . 

Debenture stock holders of the South Metropolitan Electric 
Light & Power Co. are being asked, in a circular signed by 
the chairman of the undertaking, to support the board’s pro- 
posals for an alteration of the trust deed. The trustees for 
the debenture stockholders differ from the board of directors 
on a point touching the company’s obligation to carry a por- 
tion of. the profits to the credit of the depreciation account. 
I: is unusual for the directors and the trustees for the deben- 
ture holders of a company to hold divergent views; but where 
the security of debenture stockholders is in any way in ques- 
tion the matter is manifestly one that calls for very careful 
consideration indeed. 

The telegraph market is better. the only decline being one 
of } in Eastern Extension shares, which have lost the fraction 
gained last week. Anglo-American Telegraph preferred has 
again risen, and New York Telephone bonds are a point 
higher. Up to the present, the results of the Anglo-French 
Loan in New York have been disappointing and unexpected. 
for the rate of exchange between the London and New York is 
no whit more settled than it was before the negotiations 


began: in fact, the exchange presents serious difficulties to 
finance at the present time. West India and Panama shares 
are up 3. 


Marconis continue listless. The extraordinary achievement 
of wireless telephony between New York and Paris brought 
forth the supposition in the London-American market that, 
upon the resumption of peace conditions, arbitrage business 
would be conducted through the medium of speech instead of 
that of cable. American Marconis are ahnost as quiet as 
their parents, but the New York speculation in electric indus-. 
trials goes on with fierce determination. , | 

Telegraph Constructions are up another £1 at %24}. The 
rubber market also is good, notwithstanding comparative 
dullness in the price of the raw material, There is nothing 
much going on in the armament list; and amongst copper 
shares the prevailing tendency is still heavy. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Hous Ex.xcraicrzy Companrs, — 
Price. 
Oct. 96, Rise or fall Yield 


Dividend, 
1914. 19156, this week. p. o. 
Brompton Ordinary... ee ee 10 71 — 46 18 
do. 7 per cent. Prof, . .. 7 7 == 6 0 
Obaring Cross ee 6 -= 4 7 2 
do. do 7 0 — 6 0 
do. do. City Pre 0 ee eo = 6 8 
0 e ee ee e ee 4 80 =e 6 0 
ee ee ee ee ee 6 4} — 6 17 
0 43 Deb. ee ee ee ee 44 87 =m 5 8 
City of London ee 0 ee 9 103 =" q 7 
do. do. 6 cent. Pref. .. 6 1 — 5 11 
åo. do. 5 b. ee ee e 100 . 5 0 
do, do. 44 a e ee 45 85 = 5 6 
da. do. ist Deb. ee ee 4 90 — 6 0 
do. wor 2nd Deb. ee ee 9 88 = 4 f 
Kensington r inary ee ee ee me 
London Blectrio oe ee ee oes 4 1 —= 8 8 
do, do. 6 pe cent. Pref. .. 6 4 — $ 6 18 
M. do. 1 4 b. ee ee ee 4 60 -~ ar 
etropo e ee — 
do, 8 Pref, ee si é -e 6 0 
do. b. ee ee oe 85 6 6 6 
do. b. oe 0 0 0 70 — 6 0 
8t. James and Pall Mall oo „„ 10 6 == 7 8 
do. do. do. fl od Pref, 17 = 5 12 
do. do. e 83 b. ee ee 83 70 — 6 0 
Sou on ee ee ee ee 6 3 — 6 19 
South Metropolitan Pref, oe ee 7 1 — 6 14 
Westminster ee ee ee 9 ° — 6 18 
40. 43 Pref, ee ee ee 44 4 = 6 9 
. Tarwenarns AnD Taxxr noms. 
Anglo-Am, Tel. Pref, .. .. 68 102 +$ 618 0 
do. Def, ee oe ee 13 165 — 6 11 10 
Calle Tel one ee ee ee ee 8. s 6 8 0 
Cuba Zub. eo ee ee ee 6 8 = 6 5 0 
do. Pref. oe ee ee ee 10 15 — * 6 18 4 
ee ee ee 7 uz — 3 8 16 2 
do. 4 Deb, ee ee 4 80 cme 5 0 0 
Hastern Tol. Ord... ee ee ee 7 120 41 *6 14 0 
83 Pref, oe ee ee By 66 — 5 6 0 
do. 4 ° ee ee ee 4 82 +1 4 18 0 
Globe Tel. and T. Tg.. 8 10 +4 867 0 
å Pref, 0 ee ee 6 10 + è 6 0 0 
aa co ee eS (ie 
jaropean ee eo ee ee = 
Marconi ee ee ee eo ee 10 14 — 6 8 0 
New Tork Tel. 4. & 1 +1 479 
Oriental Telephone Ora, ee ee 10 i — 5 8 1 
0. Pref, ee ee 6 2 $ 6 17 3 
Tel. Deb. oe ee ee ee 43 80 = 6 0 0 
Uni Plate Tol. ee ee ee 8 = 8 2 6 
i do. ee ee 6 me 6 3 9 
8 ee ee ee : 121 zi aut 9 
estern Telegraag g + ll 4 
do. 4 Deb, oe ee 4 * 80. mre 6 0 0 
Homs Ram. 
— London, Ord. Assented ee A -A — 4 n 0 
da — os ee ee ni 11 — an 
Ordinary ee -m Ni 
do eae ee ee Nil 5 — Nil 
do, do. Income ee 6 70) S 3 9 12 6 
Forsien Trams, 40. 
Aielaide Sup. 6 cent, Pref, acs 6 6 — 6 0 0 
An do s Deb. pr 1. ee 6 33 — A = 6 
No- arg. Trams, First ei ee — 17 9 
do. and Pre 2 ee ee 9 8 R 9 8 4 
do. 4 Deb. 0 ee 4 74 e 6 8 1 
do, Deb. ee ee 4 74 — 8 1 7 
do. e ee ee 6 75 * 6 18 4 
Beasil Traotlon ss 8 57 +% 6 1 9 
Bombay Blectrio Pref... ... 6 103 — 517 1 
do. 43 Deb. ee ee t 87 — 6 8 0 
Mexico Trams e ee ee ee N Bi — Nil 
do. 6 cent, Bonds ee a 44 — Nil 
Mexican ˖ on . NI 80 +2 Nil 
do. Pref... .. . Nil 40 423 Nil 
do. lst Bonds ee ee 3 40 +4 == 
Mawvuracrunme Oompanrms 
Baboook & Wiloox ee oe ee 14 mee 8 8 6 
British Alumipium Ord. ee ee 5 1 — 4 14 1 
da. Pref. ee ee 6 1 = 6 Y Y 
Britisb Insulated Ord. ee oe eo 15 105 -e 2 7 4 7 
do. A * 0 ee 6 840 e 6 2 2 
Brisieh W ouse Pref, ee ee * s =. 8 10 8 
do. 4 De > e 0 0 ee 4 72 — 6 11 1 
do. 6 p. lien ee e ee 6 101 = 6 19 0 
Oallend r8 .. ee e ae ee 15 11 2 6 16 4 
do. 5 Pref.. eo oe ee 6 43 — 6 11 8 
do. Deb ee ee e a 92 — 417 9 
Ca T- r eo ee eo 16 61/- = 418 6 
Edison & Swan, £8 pd. eo ee ee Nil 10/- — Nil 
do. do. fally paid ee e Nil 1 = Nil 
do. do. 4 Deb... ° ee 4 57 — 1 0 4 
do. do. 5 Deb. ee ee 6 60 — 8 6 8 
Electric Construction oe ee ee 6 18/- e 9 4 8 
do. do. Pref, qe ee 7 19/9 = q 1 4 
Gen. Eleo. Pref, ee ae ee ee 6 — 6 6 4 
Henley ee eo ee oe ee 20 12 -o +9 2 0 
do. Pref. ee ee ee ee 4 = 6 0 0 
do. Deb. ee ee eo ee 92 — 4 17 9 
India-Rub eo ee ee ee 6 8 — 6 6 0 
Telegraph Om. és „ 10 823 +1 712 0 


* Allowance made for dividends being paid free of income-tax. 
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Empire District Electric Co., Ltd.—The directors 
have declared a dividend of 3 per cent. The policy of the 
board is to continue payment of a similar dividend on the pre- 
ferred stock monthly until all accumulated dividends are paid, 
and to then disburse the regular dividend of one-half of 1 
per cent. each month thereafter.—Financier. 


— 
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MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, October 27th. 


CHEMICALS, de. oem (Arima ld 
8 N 
a Acid, Hydrochloric ee ee per owt, ee eo 
a 10 Nitrio ee ee ee ee 0 ; ee ee 
E n zalio ee ee eo w. 17 oe 
Sin rp ype ee ee ve ows, ee oe 
a ee ee ee -M 2 0 ee 
a Ammonia, Muriate (large orystal) per ton £50 we 
a Bleao ‘powder oe oe ee n £9 ee 
a Bisul of Carbon ee ee n £28 ° 
a Borax ae ee ee ee 0 0 228 
a Sulphate ee ee ee a £28 oe 
a N oe ge oe 55 ee es 
a L 8 ee ee pè eae ee 
a se ee ee 0 ee ee 
„ Methylated Spiris.. .. .. pergal, a a 
a Potassium, romate, in casks Par fp. ae ea 
a Potash, Caustic (86/90 3) ee per ton ee ee 
a 70 Chlora ee oo ee per lb, 1/43 ee 
a n Pero * es ee n 1/6 ee 
a 9 5 ofan sè ü Nom, sa 
or parposes on 
A 5 ger omt, 66/- ss 
a 0. e per oe ee 
a Sulpbar, Sublimed Flowers .. “a 811 10 zi 
a 11 Reoove ee ee 68 oe ee 
2 sods, Caustic. hite TOTI W) . „ ed 
a » Caustic (w Se 0 ss 8 
a 0 fone 20 ee ee er ae oe 
a oe oe ee per D 2 ee 
a e casks 86 por ib. 63d. 
METALS, &o, 
„D Aluminium te, in ton lots .. per ton oe oe 
b ži W in ton 80 
(1 to 14 8. W. G.) * n * 
l 85 Sheet, in ton lots ee 80 ee ee 
p Babbitt’s metal ingots .. .. „ H a 
c Brass (rolled metal F to I basis) per lb, 1/02 to 1/1 i 
C „ Tubes (solid drawn) oe m 1/1} to 1/1 se 
c L Wire, besis ee ee & 1/1 to 1/1 ee 
c Copper Tubes (solid drawn) .. 1711 to 1/1 34. ine 
„ Bars (best sel ee per ton 108 £8 ino 
a m eet oe oe oe n £108 £3 ino 
d 0 Rod ee ee ee ee 0 £108 £8 ine 
d 0 (Blectrolytic) Bars ee w 288 10 oo 
d on 2 Bheets .. 10 2106 10 be 
d 10 — oe £95 10 s5 
d 0 10 H. O. Wire per lb, 114d. a2 
» Dbonite Rod ee ee oe n 7 ee 
f n Sheet ee se es r 2/6 es 
e Silver Wire es ee n 1,10 oe 
h Gatte-percha, fine.. ee ee B 6/10 Sa 
b India-rubber, Para fine .. à 1 77 . 
i Iron (Cleveland warrants) .. per ton 67/7 3/1 mo. 
i, W No. 8, P. O. qual, “a £2 Per 
g Lead, Pig.. ee ee n £% 15 16/- ine. 
g Mercury oe ee „ per bot, #15 15 ats 
e Mica (in original cases) small .. per Ib. 6d. to 8/- 5 
6 „ „ „ medium s to 6/- = 
0 K 1 ‘se a 7/6 to 140% & up. si 
o Mickel, sheet, wire, ko. n Nom, A 
p Phosphor plain va ee ws 
pe Soika Tap bahaes a 5 8 
EO 8 8 pa e er 
2 Platinum re e- ee ee per oa, $ 198/- 8/- ino. 
d@Siliciam Bronse Wire .. per lb, 1 me 
r Steel, Magnet, in bares ee per ton £85 e TS 
a W Nos. 1 to 1 ee oe r ee 
White Anti-friction Metals ;. Ber ton 7 
Zino, Gh’s(Viallle Montagne bud. á Nom. 82 


Quota tons supplied by 


h Kaward TI & Go, 

i Bolliog & Lowe. 

k Morris Ashby, Ltd. 

Richard Johnson & Nephew, Lid. 
a P. Ormiston & Sons. 

o Johnson. Matthey & Oo., Led. 


E w. F. Dennis & Oo. 


a G. Boor & Oo. 

b The British Aluminium Co., Ltd, 

c Thos. Bolton & oa a 

d Frederick smith & Co. 

@ F. WI ins & dons. 

f India-Rubber, Gutta- Percha and 
Telegraph Works Oo., Ltd. 

g James & Shakspeare. 


South Metropolitan Electric Light and Power Co.. 
Ltu. According io a financial daily, a meeting of the deben- 
ture holders was called for Wednesday to consider a proposal 
to vary the trust deeds as regards the amount agreed to be 
set aside to reserves or depreciation. The existing arrange- 
ment allows for 2} per cent. on the share and loan capital to 
be so set aside annually until 1923, and the proposal now made 
is to reduce this to 1} per cent. on the total capital, leas free- 
hold lands and investments, the period to be extended to 193). 
Such an alteration should bring nearer the payment of ordi- 
nary dividends. The trustees have issued a circular opposing 
the proposed modification of existing righte. 


Trafford Park Estates, Ltd.—The pront for the year 
ended June, 1915, was £20,792, plus £4,405 brought forward. 
and the net available profit due to the redemption of chief 
rent £44,763, makes the available profit £69,960. A dividend 
of 4 per cent. is to be paid, carrying forward £45,070. The 
capital expenditure of the year, mainly on new buildings, was 
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THE IDEAL TRANSMITTER. 


Sommzopy defined the piscatorial art as A rod with a fool 
st one end and a worm at the other.” The telephone may 
often have a swearing man at one end of the line. It has 
now, however, reached a high state of perfection ; exchanges 
are wired on the most approved principles, Cross talk,“ 
in both senses of the word has been reduced to a minimum, 
while the double-pole Bell receiver (which is very nearly 
perfect) is a marvellously sensitive piece of apparatus. 

The chief object of this article is to indicate what is 
required of a perfect transmitter, rather than to show how 
it may be constructed. - 

The advent of the Hunnings ” granular transmitter has 
done for telephony what the incandescent mantle has 


accomplished in the gas world. 
The chief requirements of an ideal transmitter would 


b3 :— 

1. Very little or no current used when not being spoken 
inte, though the circuit be closed. 

2. Absolute freedom from “frying” and “boiling” 
‘gouffde and foreign noises of all kinds. 

3. No tendency to pack.” 

4. It should be loud speaking, that is, its resistance 
should show great variation with but slight vibration of ite 
diaphragm. 

5. Lastly, it should be clear speaking. 

The other desirable characteristics, such as cheapness, 
strength, &c., are more easily attainable. 

To deal with things in their proper order, I will begin 
with No. 1. 

The only transmitter, so far as I am aware, which passes 
no current (whether speaking or not) is one which is con- 
structed on the principle of the condenser, and which varies 
its capacity in unison with the sound vibrations, and being 
connected across the line in such a manner that the value 
of the current flowing through the receiver is varied, it 
thus transmits speech. 

The non- success of this form, though it speaks very 
clearly, and is absolutely free from foreign noises, is due to 
its very feeble results, which in turn are due to the difficulty 
of making a sensitive condenser which shall have great 
variations of capacity. 

Coming now to condition No. 2, this is perfectly fulfilled 
by the above-mentioned transmitter and also by one or two 
other forms, some of which I believe have not got much 
beyond the laboratory stage. 

If a small mirror be affixed to a vibrating diaphragm in 
such a manoer that a beam of light may be made to impinge 
upon a selenium cell with greater or less intensity, the said 
cell being in circuit with a battery and receiver, speech may 
be thus transmitted. - 

The objections to this type are, amongst others, the 
neceasity of an illuminant and the unstable and delicate 
nature of the selenium cell. 

As to No. 3, this is one of the great drawbacks of the 
‘‘Hannings” granular type, and is due to the gradual 
settling down of the granules; this may be temporarily 
overcome by giving the transmitter a half turn occasionaliy, 
thus shaking up the particles. 

A form was introduced in which the tendency to pack 
was partly prevented by littlé silk tufts on the back electrode, 
but was not very satisfactory. 

One of the advantages of the Hunnings type is the 
fact that its resistance varies considerably with a com- 
paratively slight movement of the diaphragm ; in other 
words, it is sensitive and loud-speaking. This is due to the 
great number of points of contact, and, therefore, available 
paths for the current. 

Thos it will be seen that condition 4 is fairly well 
fulfilled by the Hunnings ; it is also fairly clear, but if 
we try to increase its loudness by increasing the voltage, we 
also increase the “ boiling and foreign noises, &c. 

No. 5 is a very important condition, and this combined 
with loud speaking and freedom from foreign noises would 
be an ideal combination. 


The great point to bear in mind is that a transmitter is 
required that shall vary greatly in resistance with the com- 
paratively small vibration of its diaphragm, but that it shall 
not do so in steps; as an instance of my meaning, I may 
take an adjustable resistance in which the studs are 
marked 10, 20, 80, &c., ohms, and a water resistance in 
which a plate of metal is gradually immersed as in a 
motor starter. 

The transition from the minimum current to the 
maximum current may be as sudden as you please, but it 
must be continuous, and not rise by jumps like a man going 
upstairs. — 

The “ boiling ” and “frying” in the granular type is 
caused by actual arcing between the granules and by the 
making and breaking of a great number of separate and 
tiny contacts, and is increased by an increase of voltage. 
The Bell receiver has been used as a transmitter and is very 
perfect, but the speech, though very clear and absolutely 
free from “ boiling,” &c., is too feeble for practical use; it 
is of course used without a battery, as it generates its own 
current, which is in this case alternating, besides fluctuating 
in strengi h. 

Another form utilises the principle of the inducti ve 
spiral, that is, a spiral of fine wire is caused to close up and 
open out by the movement of the diaphragm, thereby 
varying its self-induction or impedance. This form is quite 
free from boiling,” &c., but is too feeble. 

The difficulties in the way of the production of a perfect 
transmitter are far greater than those which occur in the design 
of a receiver; several forms of receiver have been made 
which are free from hysteresis, impedance, and capacity, 
which all containing iron and coils of wire, must possess. 

The performance of a transmitter is, of course, dependent 
on a lot of conditions outside itself, such as whether an 
induction coil is used, the resistance and capacity of the 
line, receivers, &c., whether the supply is from batteries or 
power, if from power the type of the line coils, &c., but this 
article only concerns the transmitter itself.— C. M. 


INCREASING THE COST TO THE 
CONSUMER. 


[BY OUR LEGAL CONTRIBUTOR. | 


CERTAIN companies and other bodies supplying electricity 
have recently been compelled to raise their prices. Iuto 
the reasons which have compelled them to take this 
course it is not proposed to inquire at any length. 
Increased cost of getting and transporting coal and shortage 
of labour have tended to enhance the cost of running 
nearly every generating station in the country. 

Whatever the cause, retrenchment has become necessary. 
In the case of a local authority working under provisional 
order, the increased cost must be borne either by the rate- 
payer or the consumer. With the fear of the L cal 
Government Board before their eyes, members of Electric 
Lighting Committees will not unnaturally seek to make the 
consumer pay the loss. The fact that profit,” so-called, 
was written off against the rates during the piping times of 
peace, is not likely to persuade the Local Government, 
Inspector to make the ratepayer pay the loss accruing 
owing to the war. Consequertly the tendency will be to 
make the consumer bear the brant. In the case of a com- 
pany, the decision must be in favour of the consumer or the 
shareholder ; and the directors will not unnaturally seek to 
protect those for whom they are trustees so far as they can 
do so within the four corners of the Act of Parliament which 
has sanctioned their undertaking. 

It is proposed to examine the legality of some of the 


methods which have been, or are being, adopted to prevent. 


electrical undertakings being run at a loss. 
It appears that, in some instances, after notice has been 
given, an addition of 10 per cent., or thereabouts, has been 
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added to the consumers’ account. Can the addition be 
lawfally demanded > If not, what other courses are open 
to the supply authority? 

It is manifest, of course, that an arbitrary levy of 10 
per cent. on each consumer's bill cannot be supported. 
If the undertakers have agreed to supply electric light at 
ad. per unit, they have no right to demand zy + <y/10, 
where y equals the number of units registered by a con- 
sumer. 

On the contrary, if notice has been given to each con- 
sumer that at the end of his current contract he will be 
charged at the added rate, the operation is perfectly legal 
provided all consumers are treated alike. 

From the strictly legal point of view, therefore, no lawyer 
acting for an electric lighting company or local authority, 
could advise his client to adopt a sudden 10 per cent. 
increase as a legitimate way of reducing losses. 

It may be that in many cases the added cost of production 
is so serious that it will be necessary for the entire ecale of 
charges to be revised. Current contracts being observed to 
the letter, it will be competent for those supplying electricity 
to increase the charge per unit, provided the statutory limits 
are not exceeded, and provided (further) that no preference 
is shown to any consumer or class of consumers. Thus the 
lighting rate must be raised uniformly io the district, and 
the power consumers, as a class, must also be uniformly 
treated. The method to be adopted for increasing rates is 
clearly laid down in the Electric Lighting Acts, which, of 
course, do not make any provision for expediting matters 
owing to the exigencies of a European war. 

It is worth while to glance at them. The moximum 
prices usually allowed to be charged by provisional order 
are: (1) Where the undertakers charge any consumer by 
the actual amount of energy supplied to him at the follow- 
ing rates per quarter: For any amount up to 20 unite, 
138. 4d., and for each unit over 20 units, 8d.“ (Electric 
Lighting Clauses Act, 1899, Schedule, Clause 31). Lower 
prices than these are sometimes inserted, but so long as the 
statutory limit is not exceeded, electric supply undertakers, 
whether local authority or company, may charge what they 
like by agreement. Thus by Clause 38 of the Schedule 
above referred to: Subject to the provisions of the 
special order and of the principal Act, and to the right 
of the consumer to require that he shall be charged 
according to some one or other of the methods above 
mentioned (i e., the methods by actual amount or electrical 
quantity), the undertakers may make any agreement with 
& consumer as tothe price to be charged for energy and 
the mode in which those charges ate to be ascertained, 
and may charge accordingly.” 

It is to be borne in mind that the powers of the Board 
of Trade to interfere with the amount of charges only 
extends (a) to variation of the maximum charge at certain 
periods; (b) to companies supplying electric light. The 
Board has no power to alter the charges made by local 
authorities. 

The conclusion of the whole matter is that but little 
can be done to impose the burden on the consumer until 


such time as his agreement with the undertakers runs 
out. 


DECIMAL COINAGE AND THE METRIC 
SYSTEM. 


(Continued from page 517.) 


The Standard Electrical Co., of Keighley, ‘‘ quite 
agree that Continental business relations would be 
greatly facilitated by the universal use of the metric 
system in its entirety,” and Messrs. Dorman & 
Smith, Salford, say: Although we recognise the 
difficulty of introduction, we should very much wel- 
come the general use of the decimal system in every- 
day commerce.” The Sterling Telephone & Electric 
Co., Ltd., say: Experience in the actual country 
where decimal coinage is used will only convince 
British manufacturers of its real importance.“ 


— 


Mr. L. M. Waterhouse, managing director of 
Messrs. Simplex Conduits, Ltd., writes: 


I have all along been very much in favour of the introduc- 
tion of the decimal coinage and the metric system, which, I 
feel confident, if generally adopted would tend to the simpli- 
fication of business, the extension of Continental trade, and 
probably result in greater all-round accuracy and uniformity. 

In addition to the above, the general adoption of the metrie 
system would most certainly simplify calculations, the pre- 
paring of price-lists, and obviate continual reference to tables 
and the mistakes, annoyances and delays which frequently 
occur in business relations with Continental and foreign 
customers. 

As my replies to your questions show, I have not as yet 
taken any steps to introduce the decimal and metric system 
in connection with this business, as I feel strongly that 
individual effort in this direction would only tend to further 
complication, and I am of the opinion that nothing but a 
general adoption of the decimal coinage and metric system 
throughout the country will do any lasting good and put us 
in a position to compete on an equal basis with other nations 


Messrs. Best & Lloyd, Ltd., Birmingham, say: 


We have advocated this for many years. We believe that 
had we not adopted the system years ago in connection with 
our foreign trade, the latter would have gradually ceased— 
instead of growing, as it did until the war broke out. 

Messrs. Higgs Bros., Birmingham, are in favour 
of the adoption of both decimal coinage and the 
metric system, but remark that“ all English sees 
and diameters are fixed in inches at present, and the 
use of the metric system necessitates using both 
measures on the same drawings, which is very con- 
fusing.” We may point out, however, that in prac- 
tice the use of both systems on one drawing, if re- 


quired, is not necessarily found confusing (see letter 


from the Cambridge Scientific Instrument Co., Ltd., 
below). 


Messrs. H. W. Smith & Co., Ltd., of Lydbrook. 


say they have recently felt the necessity of the 


adoption of the metric system entirely, and hope the 
time of its adoption will not be long delayed.“ 
Similarly the Walsall Electrical Co., Ltd., say that. 
in their opinion, it is imperative if we intend to 
capture the Continental and American business. 
A firm in the North, replying in the affirmative, says 
it cannot be denied that the use of the British 
system of weights and measures is a considerable 
obstacle to British foreign trade.“ 
Messrs. G. P. Wall say: 


We are ardent advocates of the all-round adoption of the 
metric system, as it is much simpler than our own cumbrous 
system. For this reason, our opinion is that the metric 
system would tend to greater efficiency. ; 


Messrs. S. Bowley & Son, London, say: — 


We are certainly in favour of the general adoption in this 
country of both decimal coinage and metric weights and 
measures, provided the obstacles are not too great. One has 
to bear in mind that there are in the country thousands of 
pounds’ worth of packages in actual use made on English 
weights and measures. Then again, all weighing and fillin 
systems in use would have to be discarded or re-adjusted, an 
this would entail considerable expenditure, which might not 
be regarded as worth while or necessary. With regard to 
coinage, it would take a long while to introduce new values, 
and there are various other points to be considered. 


Messrs. Isenthal & Co., London, welcoming our 
attempt to crystallise the opinion of English manu- 
facturers on the subject of uniformity in weights and 
measures, write: — l 

We have for a long time past felt the urgent need of bring- 
ing English catalogues into line with those of Continenta! 
manufacturers by weights and measures in units which are 


intelligible and of direct comparative value to the Continental 
buyer. There is, however, one difficulty which we have met 


with in practice, and that is, that though we endeavour as 


far as possible to dimension our workshop drawinge on the 
decimal system, we have often to depart from this system 
because the material is not abesinable at present without 
much difficulty and extra expense in decimal dimensions—for 
instance, taking brass or steel rods which are to be worked 
up in the turret lathe, and which we desire to have 12 mm. 
in diameter, we have to take J in. material as it is available. 
and as it adds too much to the expense to turn it down to 
12 mm., the finished article is left at 4 in. A similar thing 
applies to the thickness of sheets, which at present can only 
be obtained in Ss. W. O. or some other gauge, and not in milli- 
metres. 

Again, we still bave to adhere, especially for Government 
work, to the B.A. system of threads and to the Whitworth 
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system for ordinary engineering practice, so it seems to us 
difficult at the present, time to carry through a thorough 


reform. 
It is different with regard to coinage and weights, and the 


advantages of the decimal system are so obvious that we 
cannot understand how anyone could hesitate to undergo the 
slight initial hardships of mastering this systein. 

As a matter of fact, the British Association system 
of screw-threads is entirely metric. We shall deal 
with the question of screw-threads later. 

Messrs. Ozonair, Ltd., London, write that they 
are entirely at one with us in our aims: — 

Generally speaking, we are in favour of both decimal coinage 
and metric weights and measures, provided both are adopted 
and used for engineering and technical work generally. We 
would point out to you, however, that even in those countries 
where the decimal system is standardised, a large bulk of 
general or ordinary transactions are conducted in the special 
weights and measures appertaining to the particular country. 

That is of little consequence—we are mainly con- 
cerned with the development of our export trade at 
the moment. 


The whole of the foregoing firms support the 
adoption of decimal coinage as well as of the metric 
system. There are those, however, who approve of 
one without the other, as we have already remarked. 
For instance, the Westminster Tool & Electric Co., 
London, oppose decimal coinage, and while they 
approve of the metric system, they think, desirable 
as its adoption is, it should come into use gradually, 
and not as a result of forced legislation. A Northern 
firm, on the other hand, is in favour of decimal coin- 
age, but not metric measures, as the latter would 
mean such a large expenditure in new jigs, gauges, 
and drawings, or alterations to those already exist- 
ing.“ Again we question the accuracy of this 
supposition. Messrs. Wilson Hartnell & Co., Ltd., 
Leeds, also have no objection to decimal coinage, 
but prefer a binary system of weights and measures. 
They would like our present system amended to 
remove the factors 7 and 11:— 

The decimal system facilitates calculation, and is most con- 
venient in dealing with small quantities and ratios of quan- 
tities, as in photography and theoretical chemistry, but is not 
convenient for dealing in ordinary commercial goods. The 
only excuse for introducing the metric system is that our 
measures of area and bulk are so varied and require stan- 
dardising on a simple basis. 

A very important firm, which desires to remain 
anonymous, favours decimal coinage, but does not 
wish for the adoption of metric weights and 
measures, ‘‘in view of the amount of work involved 
in changing workshop standards, drawings, etc., a 
view which we do not share. Messrs. T. Harding 
Churton & Co., Ltd., Leeds, think that the advan- 
tage to be gained by a change in coinage and weights 
and measures may be easily exaggerated, and it is 
open to question as to whether the advantage would 
justify the trouble which making a change would 
involve; they think it best to leave changes of this 
kind to come about gradually, as a natural develop- 
ment rather than by a general upheaval. Messrs. 
W. T. Henley’s Telegraph Works Co., Ltd., Lon- 
don, say the question is a very big one; from the 
point of view of their own business, they at present 
consider that the disadvantages would outweigh the 

advantages. Messrs. Hick, Hargreaves & Co., Ltd., 
Bolton, have used the metric system in certain cases. 
and are quite of opinion that there is a great deal 
to be said for its adoption,“ but hardly think that the 
time is ripe at the moment, in view of the upset in 
the engineering world caused by the war. A London 
firm answers the questions in the negative, but adds, 
Our reply under No. 4 would be modified if there 
was a consentient opinion amongst manufacturers in 
the country in favour of adopting a decimal coinage 
and the metric system.“ A similar attitude is 
adopted by Messrs. Rhodes Motors, Ltd., Doncaster, 
who state that they are members of the B.E.A.M.A., 
and would only be too pleased to come in line if the 
plan had to be adopted by other members. The 
Endolithic Manufacturing Co., Ltd., London, say 


that they constantly use the metric system and 
decimal coinage, but prefer not to adopt a definite 
policy off-hand. The Wilson-Wolf Engineering Co., 
Ltd., Bradford, think it might be convenient to 
use decimal weights, if not decimal measures, in 
which case it would be logical to use decimal coin- 
age; but the soveregn should be the unit, divided into 
florins, each florin containing 10 cents and 100 mils.“ 
Another firm is not prepared to discuss the question, 
as the Engineering Standards Committee has so 
recently set up definite figures, which have’ been 
almost universally adopted. We shall refer to this 
question in due course. Messrs. Marshall, Sons & 
Co., Ltd., Gainsborough, are opposed to the changes 
under consideration, their objection to the adoption 
of the metric system being that, with so many estab- 
lished sizes of various parts of their machinery, they 


would either have to convert the existing sizes into 
‘decimals, which would in many cases run to three 


or four decimal points (which you will readily under- 
stand would be confusing to our workmen), or we 
should have to alter our sizes to bring them to even 
figures in the metric system, which would be out of 
the question.“ This point also will receive our at- 
tention later. We conclude this section of the sub- 
ject with extracts from two very interesting letters, 
and a table giving the names and businesses of the 
firms that have replied to our inquiries, except where 
they have asked for anonymity, together with the 


sense in which they have voted’ on the questions 
4 (a) and 4 (b). 

Messrs. W. Sisson & Co., Ltd., Gloucester, write 
as follows: — 

We are not in favour of adoption in this country of decimal 
coinage. l 

As to the exclusive adoption of metric, weights and measures, 
we certainly admit the enormous advantage of the simplicity 
of correlated weights and measures under some system or 
another, and if such a system is to be adopted, there is now, 
we consider, no question but that the system universally 
known as the metric system must be adopted. We are, how- 
ever, seriously impressed (1) by the fact that an enormous 
preponderance of mechanical construction of all kinds has 
been carried out under the British measurements, and has 
found its way to countries all over the world, whether they 
are countries which have adopted the metric system or not. 
(2) Even where British or American firms have worked on the 
metric system we have noticed that they have, in many cases, 
still retained the Whitworth standard screw dimensions. (3) 
The exclusive adoption of the metric system in works unfortu- 
nately involves the practical destruction of nearly every gauge, 
and also a modification of every tool, and even if the Whit- 
worth screw system is retained, the question of destruction, 
disuse, or modification of standard apparatus of all kinds is a 
very serious matter. It appears to us, therefore, that com- 
pulsory adoption of the metric system would be too serious 
an interference with the mechanical constructive practice in 
this country. . . . It is quite clear that any radical change 
in the direction of a decimal system or correlated weights and 
measures must be the adoption of the French metric system, 
since this has, of course, been for many years firmly estab- 
lished in the usage of physicists and chemists, and its use for 
practical mechanical construction of all kinds has very largely 
increased. 

Mr. C. C. Mason, joint managing director of the 


Cambridge Scientific Instrument Co., Ltd., writes: 


We employ the metre as a unit of length—or, more cor- 
rectly, the millimetre—in our shops for practically the whole 
of our manufactures. Occasionally on large work, where no 
great accuracy is required, inch measurements are used, but 
we do not hesitate to use both systems of units in the same 
drawings, according to convenience. Similarly, with regard 
to weights, both the gramme and the ordinary English 
measures are equally used in our shops. Not even abroad 
does the metric system seem to be applied to the measure- 
ment of time; consequently, we only have the English system 
for use in this case. On the other hand, when dealing with 
electrical unite only the metric ones exist; consequently, here 
we only use One systein. To reply, therefore, to vour ques- 
tions in detail, we employ both the metric and other systems 
in our correspondence with both English and foreign clients. 
We might add that low temperatures seem to be measured on 
the English scale almost universally in this country, but that 
high temperatures are measured on the metric scale by the 
great majority. 

2. (a) Our English catalogues are generally produced with 
terms in both metric and English measures, but the class 
of customer for whom the catalogue is intended is always 
borne in view, so that possibly only one system is required, 
or is given the chief prominence. 
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. (b) When publishing foreign lists, when prices are included, 
they are generally put in the coinage of the chief country 
using that particular language. It is necessary to remember 
that a German list may be used in Austria, a country which 
does not use German coinage. 

3. We have already answered. 

4. (a) The writer personally is not particularly in favour of 
the decimal coinage. In practice it is not so convenient. 
e are great merits in our particular sub-divisions of the 
pound. i 

(b) The writer is certainly not in favour of the English 
measure being entirely abolished, and the metric system being 
made compulsory. The present arrangements of both systems 
5 seem satisfactory, and it certainly would 
not be practical to entirely abolish the English units. It is 
quite easy to apply the metric system to English units, only 
one unit being used at a time. For instance, weights should 
be given in tons or . decimals being used as required. 
Weights should not given in tons, cwt., quarters, and lb. 
simultaneously. This reform should be brought about by a 
gradual education of the business world. In this no doubt 
the technical Press can help. 

5. These remarks represent the writer's personal opinion. 
He cannot speak for other members of the company. With 
this F you can make any use of the above that 
you like. 


ADOPTION OF DECIMAL COINAGE AND THE 
METRIC SYSTEM. 


THOSE IN FAVOUR. 


SrrlI or Firm. Maxuracrunto PRODUCTS. 
Anderson Boyes & Co. Ltd... ... . .. Electrical machinery. 
A. P. Lundberg & Sons .. ...... Electric light switches, etc. 
Associated Battery Co., Ltd. .......... ... Primary batteries. 
*Aster En 5 Co. (1913), Ltd. ... Internal combustion engines. 
Bastian Electric Heating Synd., Lid... Heating apparatus. 


+Bat Meter Co., Ltlq—ᷣ— E Electricity meters. 

Best & Lloyd, Lt — . Electroliers. 

British Mica Co., Ltd . Mica. 

British Thomson-Houston Co., Ltd. ... Electrical machinery and apparatus. 
British Xylonite Co., Lt Celluloid. 

C. A. Vandervell & Co.. . Car-lighting equipments. 
Connolly Bros., Ltd. ..........cccccescnenceees Insulated wires and cables. 

D. H. nncila & Son, Ltd. ............ Electrical accessories. 

Donovan & Co e Electrical apparatus and switchgear. 
Dorman & Smith, Ltd. ............ e Switchgear, fuse-boards, etc. 

D. P. Battery Co., L te e Accumulators. 
*Duncan Stewart & Co., Ltd. ..... e Steam engines. 

E. Brook, !!. ti aeeaiouees Electric motors. 

Eckstein Heap & Co., Ltd. ............... Electrical apparatus. 

Edgar Allen & Co., Ltd. ....... e . Steel. 

Electric Control, Ltu e Electrical apparatus. 

1 Erith's 88 Co., Ltd. e Steam plant. 

Etchells, Congdon & Muir, Ltd. Electric lifts. 

Falk, Stadelmann & Co., Lt Electrical apparatus. 

Ferranti, Limited .. q . Electrical apparatus. 

Foster Engineering Co., Lt . Transformers and lamps. 
Fredk. Braby & Co., Ltd. e.. Iron tanks and cisterns. 

G. Rrady & Co. iii as wabceiceareccaeys Electric lifts. 

General Electric Co., Ltd. siseses Electrical machinery and apparatus. 
G- Po Wall ˙-à ³ E EE A High-grade steel and steel wire. 
Griffiths Bros. & Oo ([I . Paints and varnishes. 

G. St. John Day (Patents), Ltd. ......... Electrical accessories. 

Harry W. Cox & Co., Ltd X-ray apparatus. 
III/! 8 Dynamos and motors. 

H. W. Smith & Co., Ltd. — eeeees Insulated wires and cables. 
International Electric Co., Lt. Telephones, bells, ete. 

Isenthal & -o d] U . . Heating and cooking apparatus. 
J. F. & G. Harris. Ltd ᷣ—äm . q Wood casings and fittings. 

John Tullis & Son., Ltd Leather belting. 

Joseph Sankey & Sons, Ltd Iron stampings. 

Lea Recorder Co., Ltd —ꝛ Water consumption recorders. 
L. M. Waterhouse (Simplex Conduits, 

(Cö§ͥ ͤ»ͤ¶ ]¾⁰dn⸗ E Conduits, fittings, cte. 

London Electric Firm Electrical apparatus. 

London Label Co., Ltd . Labels. 

London Shafting & Pulley Co... . „ Shafting and pulleys, 

Major & Co., Ltd. wo... ã Insulating materials. 

Marryat & Pee Electrical apparatus. 
Mawdsleys, Ltd. dhl Dynamos and motors. 

M—L Magneto Syndicate, Ltd Ignition magnetos. 

Morley Electrical Engineering Co., Ltd. Mining plant. 

Mosses & Mitchel — 2 Vulcanised fibre. 

Muirhead & Co] Telegraphic apparatus, 

Newton Brothers (Derby). Ltd. Dynamos and motors, 

Park Royal Engineering Works., Lid. Electrical apparatus. 

Pitman, Cesar & LO ]——U . . Water-power plant. 

Premier Electric Heaters, Ltd. . Heating and cooking apparatus. 
Premier Gas Engine Co., Ltd. . Gas engines, 

Pulsometer Enpincering Co., Ltd. Vacuum pumps. 

Rhodes Motors, LdG— æ . . Motors. 

‘Robt. We Paul 8 Electrical instruments. 

St. Helens Cable & Rubber Co., Ltd. .. Insulated wires and cables. 
Sandycroft, , ov ceuswseeseaeeess oxvsks Electrical machinery. 

S. Bowley & Som q q . Oils and varnishes, 

Standard Electrical CO Motors and fans. 

Sterling Telephone & Electric Co., Ltd, Telephones, ete, 

Stirling Boiler Co., It. 4 Steam boilers. 

Synchronome b de Electric clocks. 

Venner Time Switches, Ltd. .,.......... Time switches and signs. 
Walsall Electrical Co., Ltd. . . Electrical apparatus. 

Ward & GOoI4 Stan w Electrical apparatus, wires and cables. 
Wardle Engincering Co., Ltd Lanterns and fittings. 

W. E. Burnand & TOO UI(l„ ee Electrical apparatus. 


Westminster Engineering Co., Ltd. .. Electrical apparatus. 


Westminster Tool & Electric Co. ...... Electric drills, blowers, etc. 
W. F. Stanley & Co., LId . .. .. Mathematical instruments, 
Whipp & Bourne, It . Switchgear, cheostats, ete. 
Wilson Apparatus Co t Induction coils, transformers, ete. 
W. R. Sykes Interlocking Signal Co., 

Dt cartes erect bern eau us emcee Railway signalling apparatus. 
% Z Electric Lamp Mfg. Co., Ltd. ... Tungsten lamps. 
jn an teseue Dynamos, 
jj! vesie sascha one Insulated wires and cables. 
ö —ò—:⅛ft;ʒ!: 8 Electrical accessories. 
IJ K Arc lamps. 
B; ͤ ⁰⁰y ans AEN IE 2 


ON THE CONTRARY. 


Attwater & Sons N d e MICH. 

*Hawkins Bros. & Co., Ltd. ............... Insulated wires and cables. 
J. H. Heathman & co . Ladders, tower wagons, etc, 
Joshua Buckton & Co., Ltd. .............. Machine tools. 

Marshall, Sons & Co., Ltd. ............ l.. Steam engines and boilers. 
Reid Gear Company . . . 0 . Gearwheels. 
W. Canning & Co e . Electroplating apparatus. 

z Wilson Hartnell & Co., Ltd Electrical machinery. 

W. T. Henley's Telegraph Works Co., 
Ei ee e e...” Insulated wires and cables. 
e . 1 e Slate and marble. 
8B CCC Electrical apparatus. 

8 e e Mechanical engineers. 
8 FC . ... Electrical machinery. 

EBC . FFC Machine tools. 
„) ay patata E deen anova E Steam engines. 

V e e Dynamos. 

II... ͤ Uwi Mouse Electrical apparatus. 
/k •⸗ẽ5» Steam packing. 
JJ “ Electrical instruments. 

NEUTRAL OR Not DECIDED. 
H. T. Boothroyd, Ltd Electrical machinery. 


British Insulated & Helsby Cables, Ltd. Insulated wires and cables. 
Endolithic Manufacturing Co., Ltd. .. Labels and tablets. 


Hick, Hargreaves & Co., Lt. Steam engines and boilers. 
Kendall & Gent, Lt . . Tools. 

Ozonair, Ltd. e 448 e Ozone generators. 
Partridges, Lid. 6 6 f dees sed Screws and rivets. 

Sperryn & Co., Lt . Accessories and fittings. 
T. Harding Churton & Co., Ltd. . Motors. 

Willans & Robinson, Ltd. .... .... Steam engines and turbine 
Wilson Wolf Engineering Co., Ltd. ... Electrical apparatus. 

K % Y Electrical machinery. 
FBF E Arc lamps. l 

FF ͥ N E Wire-work. 

o E E 8 e Die sinkers. 
ö;sÜVG erias ineeie e Accumulators. 

A E E ba A e stores. 


No decision on decimal coinage. 
tOpposed to decimal coinage. ` 
ꝛ Not opposed to decimal coinage. 


(To be continued.) 


i TRADE STATISTICS OF SIAM. 


TRE following figures, showing the imports of electrical and 
similar goods into the port of Bangkok during the year ended 
March, 1915, are taken from the recently-issued official trade 
statistics; the figures for the year ended March, 1914, are 
included for purposes of comparison, and notes of any increases 
or decreases are given. Importe stated to be from Singapore 
and Hong-Kong are for the most part the products of other 
countries shipped via these two ports. 


1913-14. 1914-15. Inc. or dec. 
Ticals. Ticals. Ticals 

Parts of lamps.— i 5 ' 

From Singapore. a 17,000 9,000 — 8.000 
„ Hong-Kong be 6,000 000 + 1,000 
„ United Kingdom 22,000 11,000 — 11,000 
„ Germany, 21,000 5.000 — 16,000 
„ United States ie 5,000 7,000 + 2,000 
„ Other countries 14,000 7,000 — 7,000 

Total ae ae 85,000 46,000 39,00 

Lamps.— 

From Singapore sat 58,000 49,000 — 9.00 
„ Hong-Kong . se 33,000 104,000 + 71,000 
„ United Kingdom 66,000 53,000 — 13,000 
„ Germany . is 50, 000 16,000 — $5 000 
„ United States bes 3,000 10,000 + 7,000 
» Japan ue sae 93,000 70,000 — 23,000 
„ Other countries 7,000 9,000 + 2,00 

Total oe 310,000 310, 000 — 

Electrical goods and apparatus.— 

From United Kingdom 297,000 112,000 — 135,00 
„ Germany ... 575,000 167,000 — 108.00 
„ United States 155,000 64,000 — 91.0 
„ Singapore 24,000 12.000 — 12,000 
„ Sweden 2,000 8.000 + 6,000 
„ Italy 1 5 12,000 9,000 — 3,000 
„ Austria p aN 5,000 11,000 + 6,000 
„ Holland a is 1,000 7.000 + 6,00) 
» France Pa se 25,000 6,000 — 19,000 
„ Japan 8 sir 1,000 70,000 + 69,0W) 
„ Other countries... 27,000 7,000 — 90,00 

Total. 1, 124,000 473,000 — 651.00 

Manufactures of brass. — 

From Hong-Kong ... ... 469,000 483,000 + 14,000 
„ United Kingdom ... 58,000 48,000 — 10,000 
„ China.. 102,000 76000 — E. 000 
„ Germany ... 76.000 5,000 — 71.000 
„ Japan i es 12,000 8.000 — 4,00) 
» Other countries 51.000 41,000 — 10,000 


Total ve . 
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1913-14. 1914-15. Ine. or dec. 

Manufactures of copper.— Ticals. Ticals. Ticals 

From Hong-Kong 2,000 1,000 — 1,000 
„ United Kingdom 22,000 36,000 + 14,000 
„ Other countries 34,000 7,000“ — 27,000 

Total ... 88, 000 44,000 — 14,000 
Singapore £4,000. 

Scientific instruments and apparatus. 

From United Kingdom 36,000 43,000 + 7,000 
„ Germany 92,000 24,000 — 68,000 
"Austria 1100 — — 11,000 
„ Otber countries 39,000 55,000“ + 16,000 

Total l 178,000 122,000 — 56,000 
France £26,000. 

Ruil locomotives.— 

From Singapore = 4000 + 4,000 
„ United Kingdom 9,000 1,000 — 8,000 
„ Germany 5 89,000 61,000 — 28,000 

Total 85 ip 98,000 66,000 — 32,000 

Prime movers other than road locos, marine, 

milling and agricultural machinery.— 

From United Kingdom 00 27,000 — 86,000 
„ IInited States 23.000 1,000 — 22.000 
„ Germany _.. 6,000 2.000 — 4,000 
„ Other countries 5,000 3,000“ — 2,000 

Total 147,000 33,000 — 114,000 
Sweden £2,000. 
Machinery unenumerated, including detached parts, 
and not including textile or sewing machines.— 

From United Kingdom 881,000 - 480,000 — 401,000 
„ Germany .... 124.000 63,000 — 61,000 
„ United States 56,000 388,000 + 332,000 
„ Other countries 33,000 33,000 — 

Total . 1,094,000 964,000 — 130,000 


*Italy £7,000. 
Machine belting.— 


From United Kingdom 59,000 62,000 + 3,000 
„ Germany 33.000 13,000 — 20, 000 
„. Other countries 3,000 7,000 + 4,000 

Total 95,000 82,000 — 13,000 

Iron and steel wire man ufuctures.— 

From United Kingdom 49,000 48,000 — 1,000 
„ Germany 23,000 12,000 — 11,000 
„ Belgium . 17.000 10,000 — 7,000 
„ Other countries 12,000 8,000 — 4,000 

Total 101,000 78,000 — 23,000 

Railway material.— 

From United Kingdom 336,000 529,000 + 193,000 
„ Germany 302,000 230,000 — 72,000 
„ Belgium : 76,000 234,000 + 158,000 
„ United States 617.000 288,000 — ,000 
„ Other countries 44,000 3,000 — 41,000 

Total... . 1,375,000 1,284,000 — 91,000 

Cars or trucks for railways or tramways.— 

From German . * 165,000 4,000 — 161,000 
„ United Kingdom 44,000 233,000 + 189,000 
„ United States 8,000 5,000 — 3,000 
„ Other countries 3,000 40,000 + 37,000 

Total ait . 220,000 282000 + 62,000 

Caoutchouc manufactures, other than tires.— 

From Singapore 46,000 55,000 + 9,000 
„ United Kingdom 41,000 28.000 — 13,000 
„ Germany 14.000 11,000 — 3,000 
„ Other countries 6,000 7,000 + 1,000 

Total 107,000 101,000 — 6,000 


Note: £1 = about 18 ticals. 


Board of Trade Inquiries,—The Commercial Intelli- 
gence Branch of the B. of T. has lately received further inq1iries 
respecting names of British makers of electric lamps, metal- 
filament ; packing materials, corrugated, for electric lamps ; porce- 
lain goods, for electrical purposes; and z nc sheet, for dry batteries. 

A Canadien agent (Montreal) desires to get into touch with 
British makers of hardware and electrical supplies. Particulars 
ean be obtained at the Board of Trade Commercial Intelligencs 
Branch in London. 


require 


APPRENTICESHIP IN TRR ELECTRICAL 
CONTRACTING INDUSTRY. 


Ar a recent meeting of the ASSOCIATION OF SUPERVISING 
ELECTRICIANS, the presidential address was delivered by Mr. 
A. H. DYKES, and dealt with the subject of apprenticeship in 
ite relation to the new conditions that would obtain after the 
war. 

Not only this country, but the greater e of Europe, would 
be poorer both in men and in wealth ; whole world would 
have to set to work to build up again all the good things which 
the war had destroyed. 

Hands, brains, and capital were working together to defeat 
the ruthless ess tyranny against which we were fighting, and the 
same unselfish co-operation would be even more needed in the 
economic struggle that would begin directly military opera- 
tions had come to an end. 

The happiness of our citizens, the future of our industries, 
and the prosperity of our nation would depend very largely 
on the extent to which we could succeed in inducing men to 
take an increased pride in their work. 

Probably, all would agree that the Royal Navy was the 
most efficient organisation which Great Britain had produced, 
and one had only to come in contact with the men to see 
that that efficiency was combined with a very high level of 
happiness and contentment amongst the workers. If one 
could succeed in obtaining the same high standard in our 
industrial army, we should have no more fear of the result 
of the coming industrial and economic fight than we had of 
ibe result when—if ever—the Grand Fleet met the Kiel Canal 

eet. 

A boy joined the Navy directly he left school, and imme- 
diately came under a strict, but wholesome, discipline. Whilst 
learning all the pona ‘duties of his profession, he was 

to attend during a certain number of hours a da 
classes forming what was practically a continuation school, 
these classes being continued for about two years. 

What we had to do was to start in a similar way with the 
young boys just beginning their industrial life, to see that 
their education was continued after they left the elementary 
school, to subject them, both at home and in the schools, to 
firm but kind discipline, to teach them as much as possible 
of the history and principles underlying their trade, and to 
try and induce in them a pride and interest in the work of 
the firm of which they formed a unit, so that they would 
scorn to camp their work, and would take a pride in helping 
to make the products of their firm second to none. 

In the old days, a boy wishing to learn a trade was bound 
apprentice to a master craftsman, who undertook, generally, 
to feed and clothe him, and teach him his trade. e period 
of apprenticeship was, normally, seven years, it being con- 
sidered that this term was none too long for a boy properly 
to learn his trade, and to reimburse his master by service for 
the training he had received. The boy was bound to serve 
his master, to keep his secrets, not to waste his goods, and to 
obey all his lawful commands, and fairly drastic powers of 
correction were given to the master in the event of the appren- 
tice proving idle or disobedient. On completion of his appren- 
ticeship, the boy became a journeyman, and was eligible to 
join the guild, and, in time, to take apprentices of bis own. 

With the substitution of trading companies for the indivi- 
dual master, and the general change in the whole industrial 
world brought about by the introduction of power-driven 
machinery, the system became greatly weakened. To the 


older, longer-est: ablished trades, it still remained the generally 


accepted channel of entrance; but in many trades the greater 
proportion of the men now engaged had drifted into the work 
without any proper training at all. 

The need for something to take the place of the old appren- 
ticeship had led to the institution of technical schools, which 
had necessarily been restricted to evening classes, and, splen- 
did as had been the work which they had done and were doing, 


it must be confessed that they did not meet all requirements, 


more particularly for the rank and file of the industrial army. 

The average boy of this class left school at the age of about 
14, an age when he was only just beginning to be in a posi- 
tion to take advantage of educational facilities, and, only too 
frequently, he was put to that employment which offered the 
greatest immediate salary, without any consideration being 
given to his future prospects. The result was that after a 
few years, when be wanted a man's job and a man’s wage, 
he could get neither, and joined the army of unemployed. 

The standard of discipline, both at home and at school, had 
fallen very greatly of late years, and, in the absence of any 
compulsion, it was only the exceptional boy who steadily 
7 the evening school, and profited by what it had to 
offer. 

Quite apart from this, however, the average course in, say, 
electrical work, tries to cover so much ground, and to meet 
the needs of lads in so many different branches of electrical 
work, that the boy often gets out of his depth, becomes dis- 
couraged with the difficulty and remoteness from his trade 
life to the class work, and gives up before the end of the 
session. The net result was that only a very small percentage 
of those entering the electrical contracting trade ever received 
any systematised training in it. 

His own belief was that they would in time have to make 
attendance for about eight hours a week at a trade continua- 


574 


THE ELECTRICAL REVIEW. vol. 77. No. 1,979, OCTOBER 29, 1915. 


tion school compulsory up to the age of at least 18, this 
attendance being made in working hours. ao 

In the town of Munich (population 600,000), every boy 
between the ages of 14 and 18 must attend in the day time 
the special trade school instituted for members of his trade 
alone. There were schools for every trade capable of pro- 
viding more than 20 pupils. These schools were entirely free, 
and were each managed by a committee representing the 
trade, the municipality, and the school, the expense eing 
shared equally by the municipality and the trades concerned. 

The boys attended for an average of eight hours weekly, 


between 7 am. and 7 p.m., either one whole day or two. 


halves, to suit the convenience of the employers, who were. 
obliged in every case to allow the time, and see that their 
young employés or apprentices attended. Every boy, what- 
ever bis trade, devoted one hour weekly to trade arithmetic 
and book-keeping, one hour to composition, business letters 
and reading, and one to citizenship, good behaviour, and 
hygiene, the remaining time being directed to drawing, and 
information about his pan trade, goods, and tools. During 
the first two years he did no practical work, as he was sup- 
posed to be learning that in his master’s shop, but in the last 
two years he got practical work of a higher grade than he was 
likely to get in the shop. 

The results of these schools had been most excellent, over 
90 per cent. of the boys who left the elementary school at the 
age of fourteen going straight to definite taught trades. 

There were signs that the principles underlying the Munich 
system had found acceptance also amongst many of our lead- 
ing educationists and business men. 

he Gas Light and Coke Co., realising the need for a better 
system of training boys wishing to become gas fitters, 
appre ee the London County Council, and a joint scheme 
of practical training and general educational classwork had 
been evolved. 

Boys were indentured for a term of four years, commencing 
between the age of 14 and 16. For the first six months they 
were engaged in a special workshop, which the company had 
erected for the purpose, where they learnt the use of tools, and 
received brief, simple lectures, from the company’s foreman, 
dealing with the practical part of their work. The next six 
months they went out in the district with the fitters. In the 
second year, the same routine was followed, the first six 
monthe in the shops, at more advanced work, and the next out 
with the fitters. During the whole of these two years they 
epon 9 to 10 hours per week, during working hours (generally 
three afternoons), at the Westminster Technical Institute, 
where the L.C.C. had arranged a special continuation school 
for them in mechanical drawing, workshop arithmetic, spell- 
ing, punctuation, English composition, and letter writing. 
After the end of the second year, the education classes were 
held in the evening, every boy being required to attend two 
evenings a week (44 hours) at classes in gas supply and Eng- 
lish, and, after the apprenticeship was over, they were still 
5 to attend at least two evenings a week. 

y a system of 5 monthly, and terminal reports, the 
company was kept in close touch with the educational work, 
and could ensure punctual and regular attendance. 

The results had been most satisfactory. In summing up the 
results, the manager of the company, in a paper he read on 
the scheme some little time back, said:— | 

Compare the boy trained as I have described—one who 
has pride in his work, and a real knowledge of his craft— 
with one who has been allowed to pick up information any- 
how. The one can go all over the world and earn a good wage; 
the other is, as a rule, amongst those who are only tolerated 
3y . and who are discharged first when work is 
slack. l 

Mr, Paul had worked out a somewhat similar echeme at his 
works for training instrument makers. Perhaps enough had 
been said to show the lines on which experience had shown 
that they could best proceed. He would urge the employers 
in the London district to make a commencement by agreeing 
on a uniform system of apprenticeship. There should be no 
premium asked, or, at any rate, only a nominal one. The 
term should be for at least four years, terminable by the 
master at any time, in the event of laziness, disobedience, or 
improper behaviour on the part of the apprentice. 

t should be one of the conditions of the indenture that the 
master allowed the necessary time, and that the boy attended 
the trade school of his particular trade for at least eight hours 
per week, during the whole term of his apprenticeship, the 
classes being, at any rate for the first two years, held dúring 
working hours. 
_ He had reason to believe that there would be no difficulty 
in arranging with the County Council and Board of Educa- 
tion a scheme of combined practical and theoretical educa- 
tion, the masters undertaking the practical work, including 
instruction by foremen and practical men, and the County 
Council providing special continuation classes at, say, two 
convenient centres. These classes could be held in some exist- 
ing institutes, which were principally used for evening classes 
and were frequently, not fully occupied during the day. 

Both employers and employés would be represented on the 
board of management. and a healthy rivalry might be created 
between tho lads of different firms, with the result that they 
would take a pleasure in working to make their shop superior 
to all rivale. In this way, they would acquire the habit of 
taking a pride in their work, to their own contentment and 
happiness. and to the great profit of the nation. 


to broaden the boy's mind. 


Employers must remember that the goodwill of a firm con- 
sisted not in its past history, or in ite list of customers, but 
in the possession amongst its staff and workmen of that love 
of good work. and pride in themselves and their shop, which 
would not allow them to let a piece of bad work pass them. 


DISCUSSION. 


In opening the discussion, Mr. RASHLEIGH PHIPPS agreed 
that some such scheme as that outlined by the President was 
badly needed, and would yield important results. Not the 
least difficulty was that of the starting wage. A boy fresh 
from school, with no particular education or training, could 
earn anything up to a pound a week in blind-alley trades, and, 
even if he were kept out of the latter, there was always the 
difficulty of keeping him from leaving his job for the sake of 
an extra shilling or two a week somewhere else. 

Mr. J. M. Crowpy considered that nothing useful could be 
done in this direction without compulsion. Thin gs had been 
allowed to drift haphazard ; definite, concerted measures should 
be adopted. Some agreement would be very fruitful, for 
instance, between their Association and the Electrical Masters’ 
Association in reference to boys now employed in the elec- 
trical trade. ; 

Mr. C. J. BANISTER spoke from experience concerning the 
difficulty of maintaining good attendance and doing useful 
work at evening classes. With the best of intentions, boys 
were physically unable to take on night classes after a full 
working day. Afternoon classes were essential, though it 
would often be difficult to spare boys from their practical 
work to attend them. By giving adequate wages a good deal 
could be done to induce apprentices to make earnest, steady 
endeavour. The Liverpool Branch of the Electrical Contrac- 
tors’ Association had adopted a form of indenture including a 
scale of wages rising from 2s. 6d. a week during the first to 
128. 6d. a week during the fifth year of apprenticeship. That 


‘was certainly not adequate remuneration for boys in the 


London area. 

Mr. R. Ranging spoke of the difficulty of getting workers 
either to work whole-heartedly or ‘to co-operate in schemes 
for their betterment. The old pride of the craftsman in his 
knowledge and skill seemed a thing of the past. Their best 
hope was to get at boys and instill loftier ideals at the very 
commencement of their career. 

Mr. C. R. Bates thought it would be all right for the masters 
to form an active apprenticeship committee, but any activity 
of that sort could only be regarded as providing definite proof 
of the necessity and justification for a national programme. 
He believed lack of practical instruction in board schools was 
at the root of the trouble, but nothing less than a national 
treatment of the whole problem would be really effective. 

Mr. H. Marryat described the main features of his own 
apprenticeship scheme. It was a condition of the indenture 
that his firm should pay for evening classes and that the boy 
should attend. Unfortunately, attendance fell off terribly. 
due, he believed, to the nature of the instruction given. 

Other speakers discussed schemes for splitting apprentices 
into groupe so that afternoon classes might be worked without 
inconvenience, and emphasised the importance of co-operation 
between night schools and masters of apprentices. Tuition 
should be adapted to the real needs of the trade, and bonuses 
might be offered to apprentices making best progress. 

Mr. O. R. Bates asked whether something definite could not 
be done to get a model scheme in operation. The question 
really lay with the electrical masters; the cost of comprehen- 
sive action would doubtless be an obstacle, but something 
definite ought to be done right away. 

Mr. RASHLEIGH Puipps thereupon suggested that the Asso- 
ciation form a committee to discuss the matter with the Elec- 
trical Contractors’ Association. In the meantime, he under- 
took to present to the E.C.A. the views expressed that evening. 

In reply, the PRESIDENT emphasised the distinction between 
the proposed continuation classes and ordinary technical 
classes. A good deal of general education would be included 

i Co-operation was essential to 
secure efficiency, and it might be possible to teach the same 
matter for a whole week to permit apprentices to attend at 
the most convenient time. If electrical masters were willing 
t undertake their share, the Board of Education and the 
ae would give assistance in respect of tuition and accom- 
modation. z 


THE TEXTILE INSTITUTE. 


Sır WILLIAM MATHFR, of Messrs. Mather & Platt, the president 
of the Textile Institute. speaking at the Autumnal Congress 
of the Institute, at Huddersfield, on October 2let-22nd, referred 
to the importance of mechanical power to the great textile 
industry. Generally speaking, he said, the inventions and 
improvements of machinery on which the textile industries 
depended for their continued development and progress. must 
come from those whose lives were spent on the manufacture 
of such machinery. The highest efficiency and economy in 
motive power, so essential to the success in the textile manu- 
facturing industry, could only be secured by the aid of those 
branches of engineering occupied with the construction of 
prime movers worked by steam, gas, hydraulic, and electrical 


— ꝛñ—ñ:: ee 
vel. 77. No. 1,979, Ooronrn 29, 1915.) THE ELECTRICAL REVIEW. 


575 


wer. It was astonishing that such à vast industry as the 
textile industry should have grown to more than ten times 
what it stood at a hundred years ago without creating for 
itself a great national—even Imperial—institution to record 
its progress and achievements at home and abroad, and to 
promote its ‘tontinueus development. It was owing largely to 
the existence of the Institutions of Civil Engineers, Minin 
Engineers, the Iron and Steel Institute, and the Mechanica 
Engineers that Great Britain had held the leading, and for a 
time supreme, position in the metal industries throughout the 
world almost unchallenged, and, even with the competition 
of America and Germany, we in this country could rely on 
these institutes to keep Great Britain at any rate in the front 
rank. The Textile Institute, which was formed five or six 


years ago, now intended to assume a national importance, and 


to pursue a e Folter, as the other institutions to which 
he had refe had done i 

Referring to the war, Sir William advised his hearers “ when 
at war to prepare for peace,” and declared that our arrange- 
ments for conducting trade and commerce, for educating the 
people, for improving our sociological institutions, and 80 
orth ought to occupy our minds now, so that when peace was 
declared we could commence a new life with new principles, 
and with new aspirations and inspiration to make our country 
what it might have been fifty years ago if these things had 
been in the minds of our forefathers. The feeling that trade 
and commerce was to be followed for the advancement of 
certain individuals was a great mistake. It led them far away 
from the true patriotism upon which this country would have 
to depend in the future for its existence. They were, unfortu- 
nately, encompassed now in every trade by the new device 
of limited liability companies, and capital was poured into 
every kind of industry largely by people who did not even 
understand what the name of the industry meant, but who 
ony understood the price of stocks and shares and the pa ing 
of dividends. They had behind them a great army of 98 5 
people who were concerned that the profits that were being 
m 
did not care for the workmen or for anything connected with 
the industry so long as they got a dividend twice a year. The 
constitution of our industries on that line was radically wrong, 
and out of it could never come industrial peace. i 

The pursuit of wealth was so magnified in the estimation of 
many ponie that he thought it had vitiated our English life 
most terribly. He did not know whether there had ever been 
a millionaire in the cotton industry. He knew that in engi- 
neering the thing was impossible, especially so if a firm were 
engaged on munitions of war. There would be some revela- 
tions about that by-and-by. He thought the engineers would 
want outdoor relief. His point, however, was that the gain 
of wealth ought to be dropped as a purpose in life. 

In the course of a discussion, later, on The Economic 
Effects of the War, Mr. J. F. CRowLeY (of Messrs. Siemens 
Bros., London) expressed the belief that the period imme- 
diately following the war would be a very busy period, and 
that the period of depression would come later. He strongly 
urged that everything possible should be done to encourage 
our export trade during the war. In his judgment there was 
nothing more vital, apart from the intensive concentration on 
the actual immediate object of producing war munitions. 
than concentration on our export trade; and he was not at 
all sure that it would not be a desirable thin , even now, to 
have a special effort made in Government circles to encourage 
the export trade of this country. After all, it was on our 
export trade that we depended to pay for the war, and unless 
our export trade was encouraged, we should not get through 
the financial part of the war ae well as we otherwise might. 

Mr. R. S. Dower, M. A. (Lecturer in the Department of 
Economics, University of Leeds), who had introduced the 


subject, said that, in his opinion, the disorganisation caused 


by the stoppage of war work and the difficulty of getting back 
to normal life would be such that there would be a period of 
from ix to twelve months of comparative stagnation and fall- 
ing prices immediately following the war. He did not agree 
with Mr. Crowley on that point, but be did agree with him 
respecting the importance of keeping up our export trade. 


— — — 


WAR ITEMS. 


Royal Engineer Commissions. The University of London 
cers Training Corps, under the command of Lieut-Col. 
Capper, commences its eighth year of training this month. 
The contingent consists of Artillery, Engineer, Infantry and 
Medical Units. The training is mainly of a continuous 
character, carried out in or near London. The number of 
commissions obtained up to August, 1915, is just short of 
„O00. Engineer Unit of the above contingent 
should | appeal strongly to engineers who are desirous 
of obtaining commissions in the Royal Engineers. Arrange- 
ments are made whereby training can be carried on con- 
tinuously, or for part time only for those men who cannot 
leave their civil posts until actually gazetted. Candidates 
for enrolment in the Engineer Unit should apply personally 
to the O. C. Engineer Unit at the University of London, 
South Kensington. on Tuesday or Thursday evenings be- 
tween 5.30 and 7.90 p.m. 


e were going into the pockets of people far and wide wo 


American Electrical Exports in July.— The U.S. electrical 
export trade was over 60 per cent. greater in July, 1915, than 
in July, 1914. The figures compiled by the Bureau of Foreign 
and Domestic Commerce show the total increase to have been . 
over 700,000 dol. For the first seven months of 1914 and 
1915 there is a difference in favour of the present year of 
more than 500,000 dol. The principal gains in July were in 
Wire, motors, and telephones. The trade in generators 

ELECTRICAL EXPORTS FOR JULY AND FOR SEVEN-MontH PxRIOD. 
‘Seven months ended 
July, July, July, July, 


1915. 1914. 1915. 1914 
Electrical machinery, appliances 
and instruments: 
Batteries S $91,344 $59,714 $749,485 $386,231 
Dy names or generators ... ... 156,191 195,983 1,232,617 1,632,085 
Fans ee ae eee ee ee 28,438 23,629 268 248,116 
Insulated wire and cables .. 817,379 127,697 1,513,217 863,136 
Interior wiring supplies, etc., 
including fixtures . a 80,933 45,077 555,964 357,893 
Lamps ; 
C/ 453 1,672 15,212 28,249 
Incandescent — - 
Carbon-filament 9... a 9,715 3,143 80,202 59,732 
Metal-flament  .... ... e 55,929 13,581 346,473 109,037 
Meters and = othe. measuring 3 
instruments E 55,463 31,585 338,993 31,585 
Mctors o 381,695 161,798 1,765,446 2.028, 645 
Telegraph instruments (including 
wireless apparatus) 0... 8,538 5,340 58,653 71,749 
Telephones S 101,277 59,347 632,018 692,515 
Transformers 7 Sens 73.292 72,443 346,145 655,125 
FFF 916,682 614.351 5, 321,455 5. 466,451 


Total electrical machinery, etc. $2,147,307 $1,415,360 819, 171,148 $12,630,559 


showed a slight falling off; in fact, the total for the year 
up through July is considerably less than for last year. 
While the motor trade showed a large gain in Jey: the total 
for the seven months ended July still showed a large decrease 
in comparison with the first seven months of 1914. The 
same is true to a less extent of telephones. The largest total 
increase during the seven months was in insulated wire and 
cables, in which trade the value of the 1915 exports was 
650,000 dol. greater than that of the 1914 exports. Interior 
wiring supplies, batteries and meters and other measuring 
apparatus also registered large increases.—New York 
“ Electrical World.” . 

The Zurich Bank for Electrical Undertakings.—It has 
been customary to attach importance to the annual reports 
of the Bank fur Elektrische Unternehmungen, of Zurich, 
not only because they have generally covered a wide scope, - 
but also because they are issued by an investment and under- 
Writing institution having connections in most parts of the 
world, and now representing a combined share and loan 
capital which amounts to about £8,000,000. At the same 
time, it has to be remembered that the bank owes its origin 
to the Berlin A.E.G., and there is no reason for assuming 
that any interruption has taken place in the friendly rela- 
tions existing between the two companies in the course of 
years. Bearing this fact in mind, we append the following 
remarkable extracts from the Bank’s report for the year 
ended with June 30th, 1915. 

The report states that the year was under the influence 
of the world war, which is not only a contest of weapons, 
but also an economic dispute of an extension and bitterness 
not thought of hitherto. Gtvernment vetoes on payments 
and exports, naval warfare and blockades, have rendered 
difficult or hindered the interchange of goods and payments, 
and the SR up of a large portion of the working popula- 
tion to the Colours has deprived trade and industry of man 
mental and manual workers. Heavy troubles burden all 
countries, which stifle the incentive to new undertakings in 
so far as they are not intended to satisfy the requirements 
of war. Conditions hitherto unknown in the economic life 
of nations have been developed, so that it may be said to be 
almost a wonder how the nations could accommodate them- 
selves relatively satisfactorily to these new and unexpected 
conditions. The nations cut off from foreign trade have 
carried out the transition from world economy to an inten- 
sive domestic economy without great upheavals, supported 
by the resolute intervention of the Governments and the 
enormous orders which devolved upon industry and trade 
for the satisfaction of army requirements. he money 
market, which otherwise stood at the disposal of local 
authorities, trade and industry, is now dedicated to national 
purposes, since the savings are invested in war loans. By 
this means, and through the lack of any ne of enterprise 
for industrial works, the powers are dried up from which 
otherwise considerable amounts flowed to industry. An in- 
dication of what an indispensable requirement electricity has 
become is afforded by the circumstance that the electricity 
supply works, in so far as they are not directly situated in 
the fighting area, had, until a short time ago, suffered 
comparatively little under the war, in any case less than 
what might have been apprehended. After a heavy decline 
in the receipts from the outbreak of the war a revival soon 
set in, and in the case of many undertakings the receipts 
almost reached the level of those of the previous year, and 
in certain instances they exceeded them. The hampered 
shipping and the high rates of freight brought about almost 
everywhere, but particularly in the countries having no 
national coal mines, a very considerable increase in the cost 
of fuel, so that notwithstanding comparatively satisfactory 
receipts, the net profits were frequently less than in the pre- 
ceding year. In certain countries the scarcity of petroleum 
has led to a strong demand for current for lighting purposes, 
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which, however, could not be always met owing to the lack 
of skilled workmen to carry out the requisite new installa- 
tions. The works of the undertakings closely associated 
with the Bank which have suffered the least from these con- 
ditions are those which are situated in Germany and Spain, 
as well as those which utilise water power in Italy. On the 
whole, the electricity works were able to record a satisfac- 
tory course of business. In the case of the tramways, the 
diminution which took place on the advent of the war has 
mot been counterbalanced in every instance, mostly on 
account of the lack of a suitable staff. 

The report proceeds to remark that, notwithstanding the 
disturbed times, electrical engineering, in consequence 
scientific progress in the branch of the production of certain 
products electro-chemical methods, has recorded further 
important achievements. Thus there are several works in 
course of construction which serve, among other purposes, 
for the production of nitrogenous products out of atmos- 
jpheric nitrogen, according to thoroughly tried processes. 
Altogether the electrical industry has therefore exhibited 
great and unexpected elasticity under the different con- 
ditions of the period covered by the report. So far great 
damages through the war, or unrest in the works connected 
with the Bank, have hitherto fortunately not taken place, 
and the attempt made in one country at war to bring about 
a premature dislocation of the concessions of two of the 
Bank’s comnanies has in the main, been averted by the 
directors in association with other friendly companies. In 
other localities concessions had to be made to the national- 
istic currents in the sense of occasioning the retirement of 
deserving administrators and officials from their positions. 
From the experience of the past few months of the present 
year the before-mentioned recovery and upward movement 
in the case of many works, however, has no longer con- 
tinued at the same rate. The constant calling up of further 
circles of men engaged in the economic life has not remained 
without economic effects. The families left behind are com- 
pelled to exercise economy and limit their consumption of 
light; small motors are more frequently at a standstill owing 
to the absence of many manufacturers and their assistants; 
and in many cases in the heavy industries the scarcity of 
Skilled and unskilled workers, as well as of certain raw 
materials, has resulted in a decrease in the consumption of 
energy. If in these instances some equalisation is in pro- 
gress through the employment of female labour, changes in 
occupations, and alterations in the raw materials used in 
the products of industry, it would be well in any event nat 
to accept as completely assured the continuation of the 
comparatively favourable situation of the electricity works 
during the further course of the war. The report, which 
‘sets forth in detail the company’s investments, is accom- 
panied by the accounts, of which an abstract is given below 
for the two years:— 


1913-14. 1914-15. 
Share capital ... 2... 0.0... £3,750,000 £3,750,000 
Loan capital ... ...0 0... aaa 3,746,000 4,202,000 
Gross receipts i 641,000 604,000 
Interest on loans ... 1 152,000 171,000 
General expenses, taxes, etc. 43,000 45,500 
Reserve for war taxation. — 12,500 
Net profits and balance forwar 412,000 332,000 
Dividend ... ...  ... we 375,000 300.000 
a per cent. dvi 10 8 
Carried forward ... 19,000 19,000 


Are Central Station Employés Munition Workers ?—An 
interesting question is engaging the attention of Sir George 
Askwith, of the Industrial Commission, in consequence of a 
request made on behalf of employés of the Oldham Corpora- 
tion, who are members of the Gas Workers’ and General 
Labourers’ Union, that a ruling should be given as to 
whether men engaged at gas works and electricity generating 
stations are considered as munitions workers. The point 
urged is that these men, being employed on work necessary 
to the continuance of work at local factories engaged on 
munition making, should be classed as munition workers. 
Last week Sir George Askwith invited a deputation from 
the Town Council to meet him in London with a view to 
ascertaining their views. The whole question has arisen in 
consequence of an application presented to the Oldham 
‘Corporation for an advance of wages, and on this question 
Sir George Askwith intimated during the week-end that he 
Roped to hold a conference between the parties at the 

lidland Hotel, Manchester, on the 27th inst. Failing a 
settlement of the question the men intend to cease work. 

Installation Materials in Germany.—As a conscquence of 

the increasing difficulties experienced in the provision of 
raw materials, particularly metals, and the resulting addi- 
tional expenditure, together with further rises in wages, the 
leading makers of installation materials in Germany have 
raised the prices of most articles by 10 per cent., thus mak- 
ing a total advance of 30 per cent. since the outbreak of the 
war. The higher prices apply to switches, fuses, lamp- 
holders, etc., and have been brought into immediate opera- 
tion. 
Enemy Interests in English Companies.—The ‘ Financial 
limes ” states that in the House of Lords the Earl of 
Halsburvy on an early day will present a Bill to amend the 
Companies Clauses Consolidation Act in respect of a com- 
pany of whom the individual corporators are wholly or in 
the great majority alien enemies. f 


° 


The Petrograd Lighting Co.—Apparently the Russian 
Government officials have not yet reached the end of their 
inquiries into the actual situation and V 
of the Petrograd Electric a a Co. of 1886, as it is 
reported from that city that t police authorities have just 
made an exhaustive domiciliary examination of the com- 

any’s offices. Various safes are stated to have been 
forelbly opened and a number of documents seized. Accord- 
ing to German accounts, the examination proves how active 
is the famous company for liberation from German yoke,” 
of which the new Minister for Home Affairs is the president. 


NEW PATENTS APPLIED 
(NOT YET PUBLISHED). 
Compiled expressly for this journal by Mussrs. W. P. Tuomrson & Co.. 
Electrical 


Patent Agents, 285, High Holborn, London, W. C., aad at 
Liverpool and Bradford. 


FOR, 1915. 


14.965. Fluid-pressure valves. Bririsu THomson-Houstom Co., Lr. 
(General Electric Co., U. S.A.). October Ilth. 


14.977. Dynamo electric machines. A. H. NWwil no. October 2th. 


(Complete.) 

14.382. Contact-breakers ol. induction coils.” M. A. Copp. October llth. 
(Complete.) 

14,996. „Method of laying telephone or telegraph wire.“ J. KL. Nmn. 
October 12th. 

14,405. ‘‘ Electric heating device for cooking utensils, particularly those 
made of earthenware, glass, china, and metal china.“ L. HIS. October 
12th. (Convention date, July 16th, 1914, Germany.) (Complete.) 


14.416. Automatic electric lock for the doors of railway carriages." J. E. 
Evans-Jackson (H. R. Sandford, India). October 12th. 


14,423. “ Frequency multipliers. Marconi’s Wiretess TriacrsPm Co., Le, 
and I, SHOENBERG. October 12th. 
14.4866. Automatic coupling for coupling mechanically and electricals 


wires, metal cords, and the like.“ O. Bayma-Riva. October 12th. (Complete. 

14.438. Device for use principally in recording telephone ealls.” W. F. 
Kong. October 18th. 

14.454. Electric inspection lamps for use in connection with motor 
vehicles and the like.“ C. BRA DpWEII. October 13th. 

14.468. Electric arc soldering and deposition of metals.“ 
October 13th. 

14.482. Protective devices for electric distribution aystems.. Baris! 
Tucmson-Hovsron Co., Lro. (General Electric Co., U.S. A.). October 13th. 

14.484. Sparking plugs. J. A. Kenngepy-McGrecor. October 13th. 

14,498. Filling with insulating compound of electric cable junction borcs.” 
W. T. Henzisy’s TerecraPh Works Co., Lro., & F. Harris. October 13th. 

14,499. Guards for the cords or wires of telephone sets. O. Vans, Ses . 
H. Gawauinc, & L. F. Parker. October 13th. (Complete.) 

14.500. Radio-telegraphy. J. Brrurnop & E. Gina Dau. 
(Convention date, October 15th, 1914, France.) (Complete.) 

14,503. ‘* Mercury breaks or interrupters on inductive circuits.” 
and Co., Lro., * P. T. Bruccenxats. October 13th 

14,516. Dynamos electric machine for transforming alternating current into 
continuous current or vice-versa.” J. L. ta Cour. October lith. (Coaven- 
tion date, October 14th, 1914, Germany.) (Complete.) 


K. H. Jones. 


October 13th 
H. W. Cou 


14.533. Mounting of electrical apparatus in frames or cases. H. I. 
PRENTICE. October 14th. 

14,539. “ Electric arc lamps.“ H. T. Harrison. October 14th. 

14.548. Electro- mechanical driving arrangements for vehicles and othr: 
purposes. H. REIX & O&STRRREICHISCHE DalwLer-Motorkn Axe. Gea. Octobe: 
14th. (Convention date, September 2nd, 1913, Austria.) (Complete.) 


14.594. Membranous or diaphragm transmitters for submarine sour.’ 
signals.“ Stcnat GES. M.B.H. October 15th. (Convention date, October 15: 
1914, Germany.) (Complete.) 

14.630. Means for holding and adjusting in any required position th: 


carbons of electric arc lamps.“ 
M. Wynpnam. October 16th. 
14,633. “ Dynamo-electric machines.“ 
U. S.A.). October 1€th. (Complete.) 
14.649. Dynamo. electric machines.“ 
U. S. A.). October 16th. (Complete.) 
14.660. Alternating current electric motors. 
and H. G. SHarp. October 16th. 


W. MrcnzLL, B. Mirren, A. Widnau, and 
F. A. Hms (Neuland Patents, Ltd.. 
F. A. Heys (Neuland Patests, Lra 

J. G. Snaw, C. R. Sms. 


PUBLISHED SPECIFICATIONS. 


1914. 
16,080. Conrro.t Systems AnD Devices ror Execrric Currant. See. Amea. 
des Etablissements L. Bleriot. July 6th. (July 7th, 1913.) 


20,176. METHOD or AND APPARATUS FOR ELECTRIC WELDING, ARD amici PEO 
DUCED THEREBY. O. C. Knipe & R. H. Read. September 26th. 
(Aprè 


20,238. ELECTRIC Current ReLAYS. J. Schiessler. September Sth. 
16th, 1914. Patent of addition not granted.) 

20,254. ATTACHMENT OF ELECTRICAL Conpurt Tunzs fo Junonos Pouce 
T. A. Smith & W. H. Owen. September 38th. 

20.295. ELECTRIC SWITCHES FOR SIMULTANEOUSLY OPrRATINO Exscerro Licne. 


AND CAMERA SHUTTERS. C. H. T. Schmidt. September 29th. 


20,458. Prepayment ELecTRICITY Mgrexs. Landis & Gyr, Ltd., S.A. October 
nd. (October lst, 1913. Addition to 18,464/14.) 


20.595. RoNN-EN-RAV APPARATUS rox Locazisinc BULLETS AND roa Inn ra 
Poses. T. Clark. October 6th, 


20.920. Juxction Boxes, CEN Roses, AND THB LIKB. W. Willise», E 
Warbrick, & Anchor Cable Co., Ltd.. October 13th. 


21.822. Enectuc Arc Sol DRIN. E. H. Jones. October Sist. 


21.824. ELECTRO-MAGNETICALLY-OPERATED Vatves. A. H. Curtis & Igrat: 
Electric Co., Ltd. October Zlst. 

22,937. REPEATERS FOR USE IN TxLePuoxe Lines. A. H. Olsson & H. B. i 
Pueiyen. November 23rd. (December 2nd, 1913.) 


23,368. AUTOMATIC REGULATING APPARATUS FOR DYNAMO-ELBCTRIC 
V. A. Trier. December Ist. 
j 1918. 


771. ARRANUEMENT OF TRANSMISSION DYNAMO-METER FoR Dix sr Omv 
K. Suyehiro. January 18th. (Addition to 9,068/13.) 


Minin 


3.676. SYNCHRONISERS. G. T. Van Swaay & H. J. Keus. March © 
(March 128th, 1914.) 

4.987. Hor-wizx ALTERNATING-CURKENT Limiters. P. Wessel. March 21. 

8.941. FLPCTRIC COUPLING TRANSFORNERS. J. Schiessler. June 17th (. 


16th, 1714. Divided application on 20,238/14. September 96th.) 
a 
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THE WAR AND BRITISH INDUSTRY, 


A FAIRLY extensive library could be made of all the 
literature that has been produced on the war and 
its present and future effects upon British trade, 
since Prince Lichnowsky and the staff of the German 
Embassy left Harwich in August, 1914, on their 
return to Berlin. 

Much that has been written and said has dealt 
with particular points that possessed à special 
interest at the time of its expression. At the time 
it served its purpose, and, perhaps, was soon for- 
gotten; yet we may venture to hope that it has 
all contributed its share to the formation of public 
opinion. It is an old controversy whether the Press 
leads public opinion or is led by it, and latterly we 
have been advised by those who ought to know that 
Governments—or, at any rate, the Governments of 
these days—act in certain vital matters only after 
the weight of public opinion has been brought to 
bear upon them. We believe that the Press 
and the Government both lead and follow, but 
perhaps it would be a little outside our imme- 
diate province to indulge in a statement of the 
arguments in favour of .that view. What we are 
more concerned about now is to know how far the 
leading which has been given by the public as repre- 
sented both by industrial authorities, and by the 
Press, which is the vehicle for the conveyance of 
their views, is going to be followed by the Govern- 
ment in respect of our national industries. If the 
wait and see what the public think“ policy is' to 
be followed by this Government, then there is no 
need to wait any longer, for there is already plenty 
to see. But we cannot imagine that in such a 
serious matter the Government has no mind of its 
own, for it has had so much information brought 
home to it in practical experience during these fifteen 
months of war that it ought to need no other leader- 
ship in regard to its handling of trade policy to 
ensure, as far as possible, that the German advantage 
in competitive trade shall be absolutely broken be- 
yond repair. We consistently and determinedly 
hold, our statesmen say, to the resolution that there 
can be no other issue of the conflict save the crushing 
of Prussian militarism. We are all, we trust, work- 
ing hard to that end, but are we to believe that 
the crushing of Prussian militarism by the victory of 
the Allies, however long deferred, is going per se to 
mean the crushing also of German international 
trading machination and domination? That is a ques- 
tion in regard to which we have many unhappy doubts, 
and we may reasonably be required to look both 
within ourselves and to the Government for guidance. 
It concerns both parties, for the Government will 
not help those who do not help themselves any more 
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than Heaven will do so. Manufacturers have been to be in blood and lust, in outrage and barbarity. 


doing their part up to a point, but now they are But we must do more than that, and.the Government, 
eed ‘ed maki | t A edly. 22° well as the public, know that such is the’ case. 
argely occupied making war requirements, and Only what will the Government do? What will the public 


in part can they devote attention to the questions do? 
concerning future trade connections, They are We are not imagining that we can have from the 


engaged in the national service, helping to win the Covernment in such anxious days as these a full 
statement of policy in regard to trade. Such ts, ot 


war, It will be for the Government to render them course, impossible. The Prime Minister and others 
a definite measure of assistance in days to come, not in the Cabinet have truly stated that the time is not 
only to enable them to regain any ground which Vet ripe for that. If manufacturers are too busy 


th ow compelled b son needa making munitions to energetically develop their ex- 
ee ERIA IE EOS i VO SADIE port trade just now, so also is the Government of 


what neglect, but to strengthen them in those great necessity busy with a thousand important matters. 
efforts which must inevitably follow the war if they Furthermore, the Peace terms may greatly affect 


; : trade policy. But we must keep the trade 
are to combat the onslaught of Teutonic industria! Ii ik chalnoe ocean: 


forces. : proper place among the deliberations of the Govem- 
What will the Government do? What should the ment and of the country. Something has got to be 
manufacturers do? done whether this Government is in power when the 
It is around these two questions that much has right time comes or whether another set of men hold 
been, and much more will yet be, written. Month the reins of office. These suspicions of trading 
5 , through neutral countries are well founded, and the 

by mone ene ee being revealed to us te manufacture in Germany of labels bearing the words 
garding the deeply-laid schemes that the industrial * British made, and the branding of packing cases 
and financial leaders of Germany are employing even with a Union Jack, betray both an intention for the 
now to retain or regain their foreign connections. future as well as a fairly accurate estimation of the 
Trading operations, which ought not to be possible, regard in which German-made goods will be held 


are undoubtedly in progress at the present time, and after the war. 


Parr g It will require some of the best industrial minds in 
%%% ⁰w E O sop a the Kingdom, and not merely the minds of lawyers. 


picions just as there were in the early months of the to devise very thorough-going measures for safe- 
war, though, perhaps, with more foundation or guarding all our interests in the future days. These 
justification than then appeared to be the case., If interests are taking a good deal of safeguarding to- 
underhand and unfair artifices are being resorted to, day, and efforts, even under existing favourable con. 
and neutral countries are being availed of in such ditions, are not always as successful as might be 
connections, they must be exposed and, as far as wished. A good deal has been written with reference 
possible, prevented. There is a Government Depart- to a Trade Entente between ourselves and our Allies 
ment looking after such matters, and it may be after the war, and undoubtedly much may be looked 
trusted to take suitable action when facts, and not for in that direction, but one of the most direct ways 
mere opinions, suspicions, or personal bias, are in which British manufacturers may be advantaged 
produced. It is against the wish of every true- will be the adoption of a national policy of spending 
hearted Englishman in the electrical industry British public money on British manufactures wher- 
that the way shall be kept open for German ever this is at all possible. During the war, though, as 
electrical activities to be renewed in these Islands we have suggested, not all neutral countries are above 


and our Colonies immediately after the cessa- suspicion, it may be in our public interests to keep 
tion of actual fighting. Our resolution in this con- our electric supply and other like undertakings up to 
nection becomes keener, stronger, after every new load requirements by ordering from abroad, but | 
diabolical piece of outrage that the Huns commit. whatever we do in the case of neutrals after the war 
Really the blindness of our Enemy to its own inter- there should be no hesitation whatever in excluding 


ests is remarkable—it is a peculiarity of the Teutonic enemy-made manufactures from Government and 
attitude. We belaud to the skies German powers of other public undertakings. For such a principle to 
organisation and German unity or solidarity, yet what be generally adopted requires, no doubt, a strong 
do we see ?—a strange want of uniformity between Government decision on the point, and nobody 
the policy of the military and the industrial authori- knows what shade of government we may have when 
ties. German military and industrial policy has been that matter calls for settlement. Even this Coalition 
supposed to be consistently co-ordinated so that the Government would, we believe, by a fair majority, 
entire nation moves as one vast machine. Yet favour the idea if it considered the time ripe for 
while the manufacturers and the bankers, the indus- making a pronouncement; but while the Govern- 
trial magnates and the financiers, devise their schemes ment does not see fit to act it rests with the authori- 
for international trade revival and make plans for ties that have the ordering of plant and other requre- 
conquering in that way whether thev lose in the other ments to exercise their local discretion as purchasers. 
or not, the Military and Naval authorities do more Several of them have already struck a very clear note 
to shock the civilized world and to strengthen its on the matter—Birmingham, Brighton, and Man- 
anti-German trading sentiment than all the normal chester occur to us. and there may be others as well. 
and recognized practices of warfare might have done.. The Manchester Corporation only last week unani- 
Every German in future will bear the mark of Cain, mously resolved to add the following clauses to one 
will have the murderer’s brand upon his forehead, of its Standing Orders. May the A.E.G., at Berlin. 
printed there by the cruel hand of his own German as it listens for the humming of its own machinery 
militarism. The industrial and financial magnates installed years ago in one of the Manchester stations. 
of Germany, the export houses of Berlin and the note the terms: — 
shippers of Hamburg—these are welcome to what- % No contract shall be entered into with any person 
ever encouragement they are able to derive from of German or Austrian nationality. No contract 
the horrifying outrages of those with whom they shall be entered into with any firm or company whose 
have been endeavouring to obtain world dominion. subscribed capital (whether by way of shares or 
But the shocked susceptibilities of the people otherwise) is held or controlled to the extent of ont- 
will not alone suffice to prevent the return of the third or upwards by persons of German or Austria 
German trader. We mav all hate ourselves for even nationality.” j . 
thinking of the possibility of our ever stooping to It may be noted that there is no time-limit to this 
buy German articles again, steeped as they will seem policy. and we venture to believe that the personne. 
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or the feelings of the Manchester City Council will 
have to undergo very material alteration before it 
will be persuaded so to alter its standing orders as 
to revert to the former policy. It does not mention 
the case of nominees of enemy shareholders, but 
probably the clauses are intended for application in 
duch cases, when they can be discovered. Alderman 
Walker, who proposed the above resolution, said 
that it might be thought that the regulation 
was unnecessary because of the Trading with 
the Enemy Acts, but that was not the case, for 
Austrians and Germans trading in this country were 
protected by law. He referred to the activities of 
the British Engineers’ Association in trying to 
secure that British public contracts should be placed 
with British firms, and we are convinced that, for 
obvious reasons, all efforts in that direction may be 
expected. to receive more general support in muni- 
cipal council chambers in the future than was the 
case before the war. Engineers who advise com- 
mittees have a good deal of power in this connection, 
though their recommendations are not always 
adopted when there are party divisions in the 
chamber. 

Of course, there are still difficulties in defining what 
is or what is not a British firm. In the Manchester 
discussion reference was made to a company, seven- 
eighths of whose capital is in German hands, but 
which is permitted by the Government to trade, and 
we believe it was on this point that it was stated in 
reply that the material was essential and could not 
be obtained from other firms, and that the whole of 
the labour employed was British; further, that the 
Government was itself ordering from the firm in 
question, and that the Local Government Board had 
given its authority. But even those who justified 
a particular contract were in favour of the 
terms of the new standing order. We are 
sure that nobody will quarrel with the Govern- 
ment for availing itself of any special facilities 
that are within these islands for successful con- 
duct of the war, whatever the nationality of the 
firm or the holding of the capital. It is conceivable 
that some of the goods that have found their way 
into the country, more or less surreptitiously, have 
been useful to us in the course of our operations. 
just as it has happened in at least one of our own 
lands abroad. It is seeing that the money does not 
get to the enemy shareholders during the war that 
is the main point just now when our manu- 
facturers are so busy. We see that one of the 
Manchester aldermen connected certain incendiary 
bomb outrages in London with methods of welding 
tram-rails; this was owing to the nature of one 
of the constituent parts of these bombs. Here we 
have a direct instance of the effect that outraged feel- 
ings may be expected to have upon the course of 
contracts. Yet wealso see that even in that direction 
contracts are placed because the goods cannot be ob- 


tained anywhere else. Necessity will be the ultimate 


deciding factor in many such matters, and we must. 
as manufacturers, and as students of the problems of 
the day, bear that fact in mind. It is for those 
engaged in manufacturing to lav themselves out to 


the full limit of their power to meet the want; it is 


for those who reauire those necessities, when they 
are unmistakeably assured that they are enemy goods, 
to try and find substitutes. 

In the House of Commons last week the Govern- 
ment was asked whether it was willing to adopt M. 
Sazonoff’s suggestion for the complete removal of 


all the fiscal barriers that existed between the Powers 


now co-operating against Prussian militarism. In 
reply, Lord Robert Cecil said that there had not yet 


been time to consider .schemes to take effect after - 


a peace which was not vet in sight. A member sug- 


gested the unwisdom of being unprepared with some 


scheme of Customs Union, and asked Lord Cecil to 
consider the matter beforehand. His lordship suc- 
ceeded in drawing ironical cheers and laughter by 


saying: ‘‘ The Government always think out every 
question beforehand, but that response, seriously 
considered, can bring only cold comfort to those 
who, viewing the future trade outlook with appre- 
hension, think that some steps should be taken at 
once. | 
lt seems to us that the time has arrived for the 
representatives of all the great industries, scientific 
advisers, and buying authorities, to come together on 
such matters as we have alluded to above. It is a year 
since we made a detailed appeal along these liries for 
a Government policy. We repeat the appeal now. 
after long months of watching the effects of the 
shutting out of German manufactures. The new 
Advisory Committee may be very busily engaged— 
we hope it is—but the position and outlook call for, 
something more than that. 


Copper. market has again shown a renewal of 


vigour induced, as usual, by the buoyant reports coming to 
hand from the United States, and the renewed advance in 


the prices quoted by producers in America. The supplies 


of copper in this country have lately been drawn upon very 


considerably, and the total now stands at a dangerously low 


level, which has induced those with speculative commit- 
ments open on the bear side of the market, to cover. 
The fact that farther quantities of rough copper have been 


AFTER a period of hesitancy the copper 


shipped from this side to America for conversion is being 


sharply criticised by the English refiners, who seem to have 


good grounds for their belief that the Americans are now 


seeking to manipulate the market upwards by their process 
of fictitiously diminishing the European visible supply. It 


was all very well, and a perfectly legitimate transaction, to 


withdraw rough copper from here for conversion into refined 


in America, so long as American supplies of rough copper 
were deficient, but whatever may have been the case six. 
months ago this is certainly not the position to-day, for. 


America is accumulating rough copper at a considerabie rate, 


and must now hcld comparatively fair reserves of this class 


of material. 
forthcoming should this fictitious drain upon our supplies 


be persisted in, and the attention of the authorities might | 


It is likely that strong opposition will be 


very well be called to transactions of this kind. There is, 
of course, a big consumption of copper going on, but it is 


practically centred now upon the provision of war supplies, 
while the execution of commercial orders becomes a more 


and more difficult matter owing to the contradictory attitude 


of the Government departments, one section of which will 


issue permits, which another department cancels or refuses. 


The history of the doings of our authorities in connection 
with the issuing of permits would read like a page from a 


fairy tale, but the business man is now getting hardened 


to such methods, while fully conscious of the deplorable 
results accruing therefrom in this and every other sphere of 
action. : | 

The Australians are quite determined to retain the whole 
of their metal industries in their own hands, but the 
functions of the Australian Metal Exchange which has 
recently been formed appear to have been rather misunder- 
stood on this side. This institution will have nothing to do 
with buying and selling as such, but will be merely a 
channel through which all transactions in Australian metal 
products must be registered for approval before deliveries or 
shipments can be made. 


into must be registered with the Attorney-General of the 


— 


The regulations which have been 
drawn up and approved, require that every contract entered 


Australian Commonwealth, and that a copy of such con- 
tract, whether in the form of a letter, cable or formal 


agreement, together with a statutory. declaration of accuracy, 
must be registered within 48 hours. The only exceptions 
made are with regard to business within the Common- 
wealth, for which registration is not obligatory when the 
transaction involves an individual payment of less than 
£500. Meantime, all metal and ore exports from Australia 
are forbidden, unless with the consent in writing of the 
Minister for Customs. 
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DECIMAL COINAGE AND THE METRIC 
SYSTEM. | 


(Continued from page 572.) 


Let us now consider the metric system on its merits. 
This part of the subject is far more important than 
the question of adopting decimal coinage; the latter 
is in no way closely connected with the goods that 
we export, whereas the system of measurement in 
terms of which they were produced is inherently 
associated with them for ever. We are concerned 
chiefly with measures of length; to a less extent 
with measures of weight, and in the engineer- 
ing industries, with measures of area and volume, 
except in connection with calculations and designing 
work. It is, however, of importance that these 
measures should all have a simple and rational rela- 
tionship with one another, a feature which is almost 


wholly absent from our English weights and mea- 


sures. The one instance of which we can boast in 
which such a relationship exists is the gallon of 
water, which weighs ten pounds (avoirdupois, not 
troy) at 62 deg. F., and therefore 70,000 grains, the 
pound having the convenient value of 7,000 grains! 
But the cubic foot of water, which is constantly in 
use, weighs 62.288 pounds or 996.6 ounces, and a 
cubic yard and inch of water have equally awkward 
weights—strictly we should say masses, but the point 
is here immaterial. If the gallon could be conveni- 
ently expressed in terms of cubic inches or feet, the 
difficulty would be diminished, but it cannot. Our 
English units, it cannot be denied, are utterly hetero- 
geneous and unsystematic; there is no attempt at 
order or cohesion in either their magnitudes or 
their arrangement, and the multiples seem to have 
been chosen rather with a view to securing the 
utmost variety than to facilitating their use. 


to argue that the multipliers used lend themselves 
readily to the processes of mental arithmetic; this 
may be the case—we are not concerned to dispute it, 
for in the system which we advocate arithmetical 
processes are reduced to the absolute minimum. 
Before dealing in detail with some of the argu- 
ments for and against the compulsory adoption of 
the system in this country, it will be advisable to 
outline, as briefly as possible, the leading features 
of the system.* | 
The unit upon which the whole structure is founded 
is the metre, which is equal to 1.0936 yd. From 
this are derived multiples of which only the kilometre 
(1,000 m.) is of importance as a rule, though the 
other units are employed in certain arts and sciences 
(the dekametre by surveyors, for instance, equals 


about two rods, and the hectometre by artillerists, 


equals 1/16 mile or $ furlong). The kilometre equals 
nearly § mile. Smaller units than the metre are 
decimal sub-multiples—the decimetre (=1/10 m.). 
centimetre (=1/100 m.), and millimetre (=1/1,000 
m.)—of which the decimetre is not much used. The 
centimetre is 0.3937 in., or about two-fifths; the milli- 
metre is about 1/25 in., or 4/100; and a half milli- 
metre is about the smallest measure that can be 
conveniently used by eye, though under suitable 
conditions tenths of a millimetre can be estimated, 
as in using the slide-rule. The millimetre is the most 
convenient unit for use in engineering drawings in 
connection with manufactures. 

The unit of surface is the square metre, equal to 
1.196 or about 11/5 sa. yds. The square centimetre, 
1/10,000 sq. metre, is the most used sub- multiple, and 
the square kilometre, 1,000,000 sq. metres, or 0.3861 
sq. mile, the most important multiple; the are is 100 
sq. metres, and the hectare (=100 ares=about 23 
acres, actually 2.471) is also a useful unit. 


“We are indebted in what follows largely to a paper read 
hefore the SOCIETY OF ENGINEERS some years ago by Mr. A. H. 
ALLEN, 


It is 
customary and easy for the upholders of this chaos 


The unit of volume is the cubic metre, equal 
to 1.308 cubic yards, and the cubic centimetre, 
1/1,000,000th of a cubic metre, is the sub- multiple in 
common use (=0.06113 cubic inch). For fluid mea- 
sure, the cubic decimetre or litre is employed (= 1,000 
cubic cm. =1.761 pints, or about 14). 

The unit of mass is the gramme, the mass of | 
cubic cm. of water at maximum density, with its 
multiple the kilogram, the mass of 1 litre of water 
(=1,000 gm., or 2.2046 lb.). Other multiples in 
common use are the tonne (=1,000 kg.), almost 
exactly equal to 1 British ton (0.984), and the quin- 
tal, or 100 kg. (= nearly 2 cwt.). Sub-multiples are 
the decigram (0.1 gm.), the centigram (0.01 gm.), 
and the milligram (0.001 gm.), used mainly in labora- 
tory work. ! 

The litre is commonly divided into halves and 
quarters, corresponding roughly to our pint and 
half-pint, and the kilogram is also divided into the 


. half-kilogram, about 1 lb., and the quarter-kilogram, 


or 4 lb. The term kilo is very commonly applied to 
the kilogram, improperly, of course, but one cannot 
control the “‘ vulgar tongue. 

The simple relations between the various units and 
derived units render computations with the metric 
system a matter of the greatest ease. Where we 
would write, say, 7 tons, 6 cwt., 18 lb., the user of the 
metric system can, if he likes, write, say, 7 tonnes, 
425.5 kg. When we want to calculate the value of 
the goods referred to, at so much per 1b., or per 
cwt., we have first to reduce the total quantity to one 
denomination, multiplying or dividing by such an 
awkward number as 112 (20 happens to be less incon- 
venient, because it approaches the decimal system). 
But the metric computer escapes this process alto- 
gether. He simply writes down the figures 7,425.5 
kg., or 7.4255 tonnes—whichever unit he requires. 
ahere is no calculation required for reduction. Let 
us take another example, say 5 miles, 3 furlongs, 27 
poles, 4 yards; here the multipliers are 8, 40, 51 (J). 
The metric man writes, say, 8 km. 423 m.; and if he 
wishes to carry out any computation with this quan- 
tity, he merely writes 8.423 km., or 8,423 m. What a 
saving of time and labour—and, not less important, 
of mistakes! As a matter of fact, it is quite super- 
fluous to write down the figures in the extended 
metric form first quoted above; they are simply kept 
in the terms of one or other unit, and, therefore. 
often need not even be rewritten. What useful pur- 
pose is served by splitting up a quantity into acres, 
roods, rods, and yards? Why can it not be left ina 
single denomination? The answer may be that it is 
difficult to form a mental picture of, say 17, 900 sq. 
yds., while it is easy to grasp the idea of 3.7 acres— 
but if so, why split up the 0.7 into a variety of smaller 
units? The metric user has no such difficulty; if he 
thinks in hectares, he says 9.13 hectares; but if he 
would rather deal with square metres, he says 91,300 
sq. metres. 

Again, the simple relation between the units of 
length, volume, and mass is of great value. Water 
is universally employed as the standard medium to 
which the densities of solid bodies are referred; hence 
the importance of the fact that a cubic decimetre of 
water weighs one kilogram, or one cubic centimetre 
weighs one gramme. Given a table of specific gravi- 
ties, the user of the metric system simply multiplies 
the volume of a given substance by the specific 
gravity, and obtains the mass in one operation. We. 
on the other hand, have first to select the unit of 
volume, then to look up the density of the substance, 
and to multiply the volume by the density and the 
product by the mass of the unit volume of water. 
This involves twice the labour, with far greater 
liability to mistakes. To reduce the labour, we find 
in our so-called pocket-books numerous tables, giving 
not merely the specific gravity of substances—all that 
is required on the metric system—but the weight of 
a cubic foot as well. If our volume is in inches, we 
have to remember that there are 1,728 cubic inches 
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in a cubic foot, and to divide by that awful num- 
ber. More often than not the volume ts in inches. 
But in many cases the weight per cubic foot is in 
pounds, when we want tons, or ounces, and vice 
versa, and a further reduction becomes necessary. 
Again, mdny things are (in our notation) habitually- 
expressed as regards one dimension in one unit, and 
as regards another, in another unit. So we find tables 
for sheet-iron, let us say, giving the weight of 1 sq. 
ft. by 1 in. thick, 3 in. thick, and 1/10 in. thick; also 
1 ft. long by I in. square, and so on, ad infinitum. 
The metric man is independent of all these refine- 
ments; all dimensions are expressed in the same 
units or in decimal multiples of them, and he needs 
only one table—the specific gravity table. Even to 
remember that a cubic foot of water weighs 62.3 Ib. 
requires an effort. It is perhaps easier to remember 
that a cubic foot of water weighs 1,000 oz., and to 
divide that number by 16 when we want pounds. 
Unfortunately it is not true; accurate determinations 
carried out by the International Bureau of Weights 
and Measures show that a cubic foot of water, as 
mentioned above, weighs 996.6 oz. The difference 
may not be material, but it exists. Now, in the case 
of the metric system, it has been proved by most 
arduous and protracted investigations that whether 
by good luck or good management, the difference 
between the mass of a cubic decimetre of water and 
that of one kilogram is infinitesimal. 

Having now discussed the characteristics of the 
metric system, it remains for us to consider whether, 
and why, we should adopt it for all purposes in this 
country, and what disadvantages are alleged in 
opposition to this course. l 

The difficulties, the loss of time, and useless labour 
entailed by the continued use of our existing carica- 
ture of a system of weights and measures, have 
already been incidentally touched upon. These 
difficulties are met with in almost every walk in life, 
and are first experienced in early youth, when we are 
taught to reduce all sorts of compound quantities in 
a variety of ways, at an immense cost in mental 
wear and tear, and a serious loss of time. There is 
so much to be learnt nowadays even to attain to the 
average level of information, that it is madness to 


waste valuable time at our most receptive age on 


hack-work of this kind. It has been argued that the 
mental training is good for the child, like the study 
of the dead languages, but are the German and 
French children less mentally alert than our own? If 
so, how is it that we are so hard pressed by foreign 
competition? The drudgery involved in this futile 
description of mental gymnastics, more akin to the 
treadmill than to the cricket-field, inspires the child 
with a distaste for anything in the shape of figures, 
which often persists throughout his life. He does 
not even remember the heterogeneous units that he 
has to juggle with. How many of us can form an 
idea of the area of a square rod? How many square 
yards are there in a square rod, pole, or perch (we 
even give it three names I), or how many in an acre? 
What is the length of side of a square acre? How 
many different kinds of gallon are there, or how 
many quarters? How many grains in an ounce? 
The British ton is not equivalent to the American 
ton, as many a trader has learnt to his cost. The 
only connection between the inch and the ounce is 
their common derivation, nominally, from the Latin 
uncta, meaning one-twelfth; but the ounce of com- 
merce is one-sixteenth of a pound. The troy pound 
is lighter than the avoirdupois, but the troy ounce 
is heavier than the avoirdupois ounce. If this sort 
of thing, which could be extended indefinitely, 
affords good mental training for children, their 
minds must surely be constituted in a peculiar 
fashion; we never hear of adults taking up their 
table-books for a little mental exercise—the only 
sensation excited by such an occupation is profound 
disgust. 

It may be objected that decimals are difficult; this, 


however, is not the case. Decimals are simpler than 
vulgar fractions, and almost as simple as whole 
numbers. They are not well taught in this country, 
partly because there is not the same inducement to 
teach them as in metric countries, or even in coun- 
tries where decimal coinage is in vogue. This 
trouble would very quickly right itself when the 
metric system was adopted. The time saved in 
teaching compound arithmetic and complex units 
would be far more than sufficient to allow of teach- 
ing decimals properly—out of comparison, in fact. 

It is not only in childhood, however, that the waste 
of time and mental effort is incurred; the amount of 
time and labour spent in office work, due to the use 
of our units, is enormous, and the opportunities for 
mistakes are unlimited. Obviously, this clerical 
work is costly, and unnecessarily increases the cost 
of our manufactures, thus helping to handicap us in 
the world’s markets. It also increases the cost of 
goods to us that we purchase from abroad. Fur- 
ther, the openings for dishonest dealing afforded bv 
existing methods of measurement are notorious and 
inevitable; inspectors of weights and measures have 
forcibly emphasised this unfortunate fact. There 
are no fewer than 200 weights in actual use for 
selling corn; the stone may mean almost anything, 
and every county has some local measure of its own, 
the diversity of units being almost incredible. Any 
attempt to standardise existing units would be a 
heart-breaking undertaking, and the inspectors con- 
fess that they make no attempt to suppress the 
numerous illegal measures of which they are aware 
—to do so would be to handicap an inspector’s dis- 
trict in competition with others. The only way to 
secure uniformity is to introduce a system differing 
entirely from existing units; and this requirement is 
admirably fulfilled by the metric system. So well 
is this understood by business men, that as jong ago 
as the year 1900, forty Chambers of Commerce, 
twenty-nine Town Councils, eighteen Trades Coun- 
cils, and numerous other public bodies had passed 
resolutians in favour of the adoption of the, metric 
system. i 

In 1903 the following questions were sent in the 
form of a circular letter to the headmasters of the 
principal public schools :— AR 

I. Are you in favour of the adoption of the metric 
weights and measures in this country ? 

2. Should not decimals be taught concurrently 
with simple notation? | 

3. What, in your opinion, would be the time.a 
scholar would save in learning arithmetic if the 
metric weights and measures were substituted for 
our present weights and measures, and if compound 
addition, subtraction, multiplication and division 
were dispensed with? 

Out of 221 who replied, 212 expressed unreserved 
support of metric weights and measures; 197 stated 
that there would be a considerable saving of time 
if the metric system were substituted for the British. 
Of these, 161 estimated it at 1 year, 30 estimated it 
at 2 years, and 6 estimated it at 3 years. 

In 1914 a circular was addressed to Chambers of 
Commerce asking their present attitude towards the 
adoption of the metric weights and measures. Of 
the 41 who replied, only one was opposed to it, and 
one expressed an opinion favourable to decimal 
coinage. 

But it is not only in respect of our internal trade 
that we are at a disadvantage. Our enormous 
foreign trade, amounting in all to about 1,300 mil- 
lions sterling annually, is carried on very largely 
with countries using the metric system, in spite of 
the disadvantages entailed by the use of British 
units. In this connection, there is serious risk in 
declaring value to foreign Custom Houses; a heavy 
fine is imposed if a mistake is made in converting 
from British to metric units, even if the error is in 
excess, and they will not accept statements in our 
units. It is not to be expected that foreigners, 
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accustomed for years, or all their lives, to metric 
units, with their simplicity and. convenience, will take 
the trouble to learn our complex system.“ This 
applies not only to the Customs, but also to the pur- 


chasers, who naturally give the preference to goods. 


measured in units which they understand. We can- 
not, as formerly, dictate to our foreign customers 
what they shall take; we must now provide what they 
will accept, and our units are-to then a. foreign 
language. For years our foreign consuls have been 
urging upon us the pressing need for the adoption 
of the metric system, if we wish to retain; let alone 
increase, Our trade. seoa . 
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INSTITUTION OF ELECTRICAL ENGINEERS 


(BIRMINGHAM LOCAL SECTION). 


On Wednesday, October 27th, Lieutenant-Colonel J. F. Lister 
delivered his address as Chairman, on the. application of elec- 
tricity to military communications. © The following is an 
abstract of the address :— 2 e e 

f we look on an armed force in the field, such as the 
British Expeditionary Force in France, as bearing some sort 
of analogy to a living organism, then we may say thut, the 
Signal Service takes the place of the nervous system, and 
the General Officer Commanding in Chief that of ‘the’ brain. 
Just as the nerves of the organism report to the brain the 
information about the outside world obtained by the senses, 
and flash back the decision of the brain which sets the whole 
organism in motion, so reports of the enemy's activities on 
every side are forwarded to general headquarters by the 


signal service and the orders to move transinitted outwards ` 


again to the units of the army. ` 
ö ne available means of communication may be given as 
under :— 

(4) Dispatch riding is the time-honoured method of circu- 
lating orders to an army, and may be done by any available 
means. In practice, in a civilised country, the motor bicycle 
may be said to have superseded all other means of carrying 
Inessages. 

(b) Visual signalling may be done jn many ways, but can 
be practically neglected under the cipcumstances of the pre- 
at campaign, as any movement is bound to draw artillery 

re. 

(c) The vibrator with light equipment is used for communi- 
cations from the divisional to the brigade and battalion head- 
quarters. 

(d) The vibrator with heavy equipment (cable section) is 
used for communication between the corps and the divisione, 
and any other places where required. The cable is carried in 
two-mile drums—four drums on a wagon—and is paid out and 
picked up from the wagon. It can be laid at the rate of three 
miles an hour in ordinary country. When required: to be 
used with ordinary D.C. telegraph sets, it is necessary to pole 
the cable or tie it up to trees to protect its insulation. 

(e) Air-line is a light equipment which. consists of bare 
wire, carried on insulators, supported by a portable pole. It 
can be erected at the rate of a mile an hour in ordinary 
country, and, by employing a suitable number of detach- 
ments, a long line can be erected in a very short time. It is 
eminently suitable for ordinary telegraph work, but cannot 
he employed in any area liable to be shelled by the enemy. 

(f) Light permanent line equipment is provided’ for line- 
«f-conununication companies, by which means they can pro- 
duce good permanent line at the rate of abaut five miles 
per diem; but in a civilised country it is usually possible to 
utilise or repair the permanent lines of the country. 

The whole art of a successful signal service is in ensuring. 

that communications are preserved intact while the force is 
either advancing or retreating. The signal service exists. for 
the use of the staff, and is practically a portion of the staff. 
The oficer in charge of signals, therefore, lives with the staff’ 
and should be absolutely conversant with all that is going on. 
This knowledge should enable him to forecast probable moves; 
and in some cases to make his arrangements in advance. 
- To enable the staff to do its work properly, it is necessary 
for it to work in comfort. and free from fear of interruption 
by the enemv. so that the normal position of the staff and 
the signal office is some distance behind the troops which 
they serve. When. however, the force is engaged with the 
enemy, it is essential that the general should move up to 
the troops he is directing, and he is accompanied by his 
general staff officers, the other branches of the staff, however. 
remaining behind. This entails the signal office throwing out 
an advance signal office (usually called a report centre), to 
Which all messages dealing with the operations can be 
delivered, and where the general can always be found. 


Omitting the divisional companies, where communication 
is very much subject to interruption by the enemy, the 
methods adopted depend on the circumstances under which 
the corps or army finds itself, and it is customary to run the 
first rapid connection by cable, using vibrator, subsequently 
to pole these cables, and, finally, to replace them by air-line 
ik there appears to be any likelihood of their being required 
for more than a day or two. Permanent lines in a civilised 
country are used whenever available, but except in a country 
which has not been occupied by the enemy, the necessary 
repairs will probably be found to be too extensive to be under- 
taken by signal units attached to the fighting units, and will 
have to be left to communication companies in the rear. 
Where permanent lines are used, very great care indeed is 
required to ensure that all circuits leading into the enemy's 
lines are disconnected from the communications of the anny. 
In the case of a vibrator, it is not sufficient merely to cut the 
permanent lines, but a whole bay must be let down. In- 
stances have occurred in this campaign of an instrument in a 
British signal office tapping out a German message, and 
during several weeks of last winter the. Germans themselves 
lit a whole town in the British lines by high-pressure current 
from a neighbouring town in possession of the Germans. 
sing ordinary ‘direct current, the signals are produced at 
the other end by the attraction of the armature of an electro- 
magnet, the signals being read by the duration of time be- 
tween the two clicks made by the armature on being attracted 
to the poles of the magnet, and on being released on the 
cessation of the current. A set made up in this way is 
known as a eingle-current set; but it is obvious that to work 
a set of this description over any distance would entail prohi- 
bitive battery power, and, therefore, a relay is introduced at 
the receiving station. It is possible to employ duplex work- 
ing; but in practice quadruplex is usually impracticable in 
the field owing to the high standard of insulation required 
in the lines. Furthermore, military traffic differs from ordin- 
ary commercial working, in that periods of greatest pressure 
are usually in one direction only. To enable heavy traffic 
to be dealt with on the lines of communitation, Wheatstone 
is the most suitable system that can be employed, and full 
advantage is taken of these. instruments. . z 

The vibrator is an instrument which was specially invented 
for military work. The signals, instead of being intervals of 
silence between sharp and distinct sounds, are given by long 
or short buzzes in a telephone receiver, separated by periods 
of silence. The advantages of this system are :— 

1. The telephone receiver is extremely sensitive, and, conse- 
quently, a very small current is required. 

2. Vibratory currents will pass through condensers, and, 
consequently, a circuit can be divided into two parts, so that 
ordinary direct currents will pass through one path only, 
and the vibrating currents through the other. This enables 
one line to be used for two independent telegraph circuits at 
the same time. ; 

3. It is easy to produce very high momentary k. M. r. s by 
means of induction coils, and this, combined with the small 
current required, enables the system to be used on lines of 
a. very high resistance and poor insulation without very much 
battery power. 

4. The telephone receiver requires no adjustment. and is 
always ready to receive either strong or weak signals. 

5. The instruments required are light, and the battery, 
power is small, consequently, the apparatus is very portable. 


The following disadvantages of the vibrator system are 


obvious: f Rte 
1. &yibratory current induces similar currents in all neigh- 
bouring wires, so that two vibratory. circuits cannot be run 
side by side for a short distance or even connected to the 
same earth,’ although. it is wonderful how a trained operator 
can pick out the‘signals meant for him, even when the 
indut tion on thedine:is very bad: Further, vibrating currents 
induce similar cyrrents on all telephone circuits in the neigb- 
bourhooed, seriously - interfering .. with the latter, and also 
enabling messdges to be read by persons for whom they are 
not intended. 
2. Exerv line has a certain capacity between itself and 
earth, and-the capacity increases with the length of the line. 
Vibrating currents will pass through such a capacity and leak. 
to earth of. a long line, even if it is well insulated. The. 
vibrating system is, therefore, not suited for working on long 
lines, and alwut 40 miles is found’ to be the limit for field 
cable. © sarne Sop Pe T 

3. For short, vibrator lines it has been found necessary to 
provide single current sets, which are used whenever cable 
Hine“ is ‘down for some time, the cable itself being poled or 
raised fronr the ground by tying to trees: This is principally 
to avoid . influction in the office, and for short distances exces- 
sive battery power is not required. l 

Besides vibrator sets. a. portable telephone and vibrator 1s 
vised for brigade’ signalling, and for lineman's work on the 
lines. The additional condenser which is carried in the body 
of the instrument enables the lineman to work an ordinary 
circuit without interfering with signals which are being sent. 
A vibrator line can also be tapped at any point, and the 
signals read. When a vibrator is super-imposed ón ‘an ordinary 
direct current set, it is necessary that there should be n 
certain capacity and self-induction in the line between the 
direct-current and the vibrator sets: this is usually inserted 
specially, by means of an apparatus known by the name of a 
Separator.“ 


— 
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The instruments used in a signal office are generally carried 
made up, so that connections, upon opening an office, are 
reduced to a minimum. The incoming lines are usually laid 
either on to a commutator or terminal board, so that sets 
may be changed from one line to another without the neces- 
sity of re-connecting the whole office. 

Lightning protectors are carried on the terminal board or 
baseboard of instrument sets. 

Besides the main work of the signal service which has been 
slightly sketched above, it is usual when a staff is stationary 
for some period to provide a small telephone system between 
the various offices, which system very often grows to a con- 
siderable size. Telephones are not suitable for sending mes- 
sages, nor can they be used where firing is going on. 

Vireless forms a special branch of signal work, and it is 
not advisable at the present time to make any mention of 
the methods employed. 

A very important matter remains to be dealt with, and that 
is the organisation of traffic through the various signal offices. 
The details of the system adopted, naturally, vary accord- 
ing to the amount of traffic involved; whether the office con- 
sists of a vibrator set and an operator deposited by ‘the road- 
side, or an army office where many lines come in and a large 
bulk of traffic has to be dealt with, the general principles 
are the same in all cases. As all offices work night and day, 
three reliefs are provided; two are capable of coping with 
the work when the office is stationary, but a third is neces- 
sary to enable moves to be carried out without interfering 
with communications. The instruments are duplicated, two 
reliefs being fully equipped, whilst the third is not; this 
enables the new office to be set up while the old one is still 
working, and when the change is made at the new office the 
old one is dismantled, and brought on. The technical side of 
the work is kept quite distinct in the offices from the traffic 
side. At large offices a superintendent is appointed to look 
after the circuits and instruments, whilst a supervisor is 
required for traffic only. 

Messages are received by a counter clerk. as in an ordinary 
post office, but the signal service being used for the staff, the 
counter clerk may very often be advantageously placed in 
the staff office itself, where he sits next to the staff clerk, 
who registers all messages sent and received by the etaff. The 
counter clerk dates, codes, and numbers, counts the number 
of words, and then passes the message on to the supervisor; 
the supervisor enters the number, adds the prefix, which 
denotes where the message is to be sent, and passes it to the 
operator. This arrangement is required, as in a military tele- 
graph office the circuits may be continually altered. and a 
supervisor’s duty is to keep in touch with this; he is often 
the only man who knows by what route a message tma given 
unit can be sent. When the message has been sent by the 
operator, it is passed to a clerk who completes the record of 
that message and files it. 

The record-clerk also records received messages, files one 
copy, and sends out a copy to the addressee. 

Dispatch riders are either worked practically as a separate 
office. or are considered as an alternative circuit, and noted 
accordingly. 

At the conclusion of his lecture Colonel Lister described, 
with the aid of a highly interesting diagram. the telegraphic 
arrangements of a recent battle, giving a realistic idea of the 
comnlicated and elaborate nature of the telegraphic service 
employed in the field. 


NEW ELECTRICAL DEVICES, 
AND PLANT. 


FITTINGS 


Electric Contact Strips. , 


In order to enable the wording of electric signs to be frequently 
changed, and to enable one to use lampe, appliances, &., at various 
places in a room without the use of long flexible conductors, a 
novel form of continuous contact strip has been developed by the 
Cuase ELECTRIC Co., of Chicago, III. These strips are made in 
various forms for mounting on the fronts of buildings, attached 
to the framework for roof advertising signs, &. They can also be 


Fic. 1.—-ELROTRIC Contract STRIP. 


used to form slotted eontact mouldings embedded in interior walls 
of buildings. They are made in unit sections, which can be joined 
together by means of jointed steel sections. Special contact hooks 
enable one to place sign letters or to attach lamps, fans, &o., at 
any point on the stripe, Letters for use with electrio signs made 
with these strips are provided with contact hooks, and the strips 
can aleo be furnished with a background for the letters made of 
enamelled steel.— Electrical World, 


Half-watt Lanterns. 


It is fortunate that the nature of the half-watt lamp enables 


the fitting to be made more attractive in appearance than was 
possible with the aro lamp, which it is largely replacing. 


: , P 
“Se DP 


Fra. 2.—INTERNAL FITTING FOR HALF-WATT LAMP. 


In the designs rhown in fige. 2 and 3. while due consideration has 
been given to appearance. mach thought has alao been given to 
mechanical suitability. For outside u-e the enamelling is of good 
quality and finish, the ventilation is ample, and the lanterns are 


Fra. 3.—SImMPLEX HALF-WATT LANTERN. 


weatherproof, while the special glass used in the more elaborate 
designs ie the result of cousiderable experiment, and is designed to 
secure the maximum ok light with the minimum of glare. 

Messrs. SIMPLEX CONDUITS, LTD., of Garrison Lane, Birming- 
ham, have a considerable number of standard designs of fittings 
suitable for use with the new lamp, including those shown. 


Picture Lighting Fitting. 
A neat device for illuminating pictures, desks, o., to the best 
advantage has been introduced by the EDISON & SWAN UNITED 
ELECTRIC LIdET Oo., LTD., of Ponder's End, Middlesex. It is 


D 
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18 in, in length, and takes a Tubolite lamp. As shown in the grate and mounted on endless chaine which are moved along by 
accompanying illustratione, exceptional provision is made for sprocket wheels. Air is delivered through the slotted caps Of the 
adjustments to suit the requirements of each cave, consisting of :— flre- bars; the air supply enters the furnace through the duot p, 
A, Main tube with serrations free to turn upon the eupports E, and the air chambers E E, the sloping upper surfaces of which 
are provided with openings 4 for the delivery of air into the open 
ende of the box-shaped fire bars. 

The supply of air is controlled by hinged triangular-shaped 
dampers (shown at A) which adjast the opening into the ends of 
flre- bars; the. shape of the opening is such that the maximum air 
is admitted at the front where fresh coal is being fed, and 
resistance to air admission is greatest, while at the back where the 
the fire is thin, minimum air supply is given. 

3 arrangement gives exact regulation of the air supply at any 
me. 

The fuel is delivered to the grate from a hopper in the ordinary 
bbe and a 1 machine, being mounted on wheels, can be 
= : withdrawn if requ : 

Fig, 4.—EDISWAN PICTURE LIGHTING It will be noted that the box-shaped fire-bars gradually open ss 

they pa:s over the rear Sprocket wheels, close again at the bottom, 

so adjusting the light as required; B, Revolving ecreen to out off and open again in passing up round the front sprocket wheels 

the light at the top of the frame; c, Hinged screen to out off Thus, with the bars mounted one way, the ash and olinker will be 

the light at the bottom of the frame and from the wall below ; trapped at the back in the bars, and finally discharged at the front 
HOLDER FOR TUBULAR 5 


LAMP CONTAINED IN 
. MAIN TUBE A. 


MILLED NUT TO ALLOW 
THE WHOLE FITTING TO 
REVOLVE UPON THE 
~~ BRACKET AND SUPPORT E. 


BRACKET AND SUPPORT E. 


screw ano miten uur IA 


. . aN] . 
FoR AOUSTIN Ce Y 
k. UY n.. =e 
—— 


——— 


REVOLVING SCREEN 


` ON MAIN TUBE M j ` l 
' MAIN TUBE A SERRATIONS ON THIS x 
CONTAINING LAMP. Y — tod OF MAIN TUBE & 


G.. Nn ICTURE FRAMES | 
| D | „End ELEVATION SHOWING 


ADJUSTABLE HINGED FLAP | Neh PICTURE FRAME AND 
` Z OR BCREEN o. PICTURE LIGHTING 
FITTING IN RELATIVE 
~~ POSITION, 


end SECTION TO SHOW 
\ THe ESSENTIAL PARTS 


MORE CLEARLY. — END PLATE Oo 


Fics. 6 AND 6.—DETAIL DIAGRAMS OF PICTURE LIGHTING FITTING. 


r i 

D, End plates to out off the light at the sides. We are informed of the grate, while, with the bars turned in the opposite d rection, 
that fittings of this type have been installed in the ohoir stalls at the ash is discharged at the back in the asual way. aai 
Westminster Abbey. - No dumping bars, such as are necessary to seal the end o 
the chain-grate stoker are required, and there is no tendency for 

Underfeed Travelling Grate Stoker. the clinker to sgglomorate in Bana. — 1 

In our last iesue we mentioned that the new boilers installed At the back end, the stoker 1s seated Tram the Hasan o 

at the Limehouse generating station of the Stepney Borough the boiler house by the plate y; the sides of the stoker are aleo 


i i ir-sealed. These grates burn not only bituminous coals, usual in 
Council were of the travelling grate pattern, manufactured by the 5 se “grate practice, but also coke bre“ 20, anthracites, and other 


coals with s minimum of volatile matter. 


` 
`, 
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7 PP ae 
Fics. 7 AND 8.—SECTIONAL VIEWS OF UNDERBFEED TRAVELLING GBATE STOKER. 
UNDERFEED STOKER Co, Lro., of South Place, E.C. The grates The advantages at the present time of burning coke breeze were 


i i i i ing to the economies 
are bmlt in two ways, which differ only in the resulting method recently referred to by Mr. Bowden when referring 

of dealing with the ah carried aver the back of the grate. They effected by his company (the South Maopo Ha 1755 roa oe 
consist of a number of specially-shaped fire-tars placed across the Oo.) by its use, the grates employed being of the type desori . 
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CORRESPONDENCE. 


Letters received by us after 6 PM.ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in cur pursession, 


The A.E.G. Meeting. 


It is astonishing at the present time to note the apparent uncon- 
cern with which English manufacturers of electrical goods view 
the heavy importations of finished electrical machinery from 
neutral countries. 

A few days ago I purchased some half-watt lamps, and was sur- 
prised to ſind Made in Holland" indistinctly stamped on them. 
At the eame time I was offered a motor made by a firm who trade 
under a very Eoglish-sounding name, but whose birthplace I found 
was a Swedish works. 

Ample confirmation of the statement of “ Union Jack,” in his 
last week's letter, can be found by carefully studying the 
personnel of a firm who are at the present time opening several 
branches in England. 

Previously to the war, almost without exception, their branch 
managers occupied similar positions on the staff of a large German- 
owned electrical comp ny in this country. 

I have noticed that up to the present time the firm in question 
have refrained from any extensive advertising, which is somewhat 
strange, seeing that their circular-letters state exceptional oppor- 
tunities for quick deliveries, a matter of great importance to power 
users at the present time. 

It would be extremely interesting to know if the B. E. A. M. A. 
have satisfied themselves as to the real origin of this company, 
especially with regard to ite flnaucial support. Tariff 


October 18th, 1915. 


Allow us to thank Anti-Humbug for his patriotic letter 
which appeared in your last issue. We hope, with him, that this 
correspondence will not fizzle out, but will grow—with or without 
the help of a lesding article—so insistent, that all your readers 
will awake to the fact that to trade with these firma is an act of 
treachery to their country. 

Perhaps it ie not generally known that grenades have been 
picked up in our trenches in Flanders with the letters A E.G cast 
on the cases. We have seen a photograph of these grenades and 
have been hoping to see it reproduced in youroolamns. We do not 
know if it is possible to obtain one of the spent bombs from the 
front, but we are trying, and if successful, we will send it to the 
B. E. A. M. A., as an exhibit at one of their meetings. 

In the meantime, we wonder if the “ British’ staff of these 
German concerns, whom Anti- Humbug so rightly chast‘ses, 
really like the idea of working for, and taking money from, a firm 
who are helping to kill our brave soldiers. 

With regard to ‘ Anti-Humbug’s” strictures regarding the 
want of patriotism of electrical contractors, we think he is 
entirely mistaken, It is true a few of the smallest firms may be 
in the Teutonic clutches, for it is, or was, one of their tricks to 
allow a small firm to rua up a large credit account, and then, 
once in the toils, they were allowed to continue to exist, on the 
condition of being bound hand and foot to their German 
master. 

We cannot speak of the E.C.A. We believe, however, the 
individual contractor is as patriotic as the average Britisher, and 
if the contractor has grown into a hahit of baying German-made 
goods, it is chiefly the fault of the British manufacturer who has 


allowed the agente for the foreign - made article to have a monopoly 


of pueh and go. 

Oar own position was clearly set out in a letter you were good 
enough to publish in your issue of October 22nd, and 
„Anti. Humbug may be interested to learn that we have the 
satisfastion of knowing that this letter was the means of 
persuading at least one firm to discontinue supplying the Eleotrical 
Co. with their goods. 

The electrical manufacturers and contractors oould, in a few 
short weeks, close the doors of every German electrical firm now 
trading in this country. Let us not only shut the doors but 


deep them shut. 
E. P. Allam & Co. 
London, W.C., October 30th, 1915. 


—— ——— ee ee ů — d 


With reference to the correspondence in your columns respect 
ing the A. E. G. Co. and its subsidiary companies trading in this 
country as the Electrical Co., Ltd., and the Electrical Co. of South 
Africa, Ltd., it may perhaps interest your readers to know that a 
member of our staff has in bis possession a German shell nose 
picked up on the battlefield, with the identification mark A. E. G., 
1914.” Apart from the fact that we permit enemy concerns to 
earn in this country the money to pay for munitions to be used 
against us, the date (on tbe shell) is significant. 


The Wilson-Wolf Engineering Co., Ltd. 
Bradford, November lat, 1915. 


The Institution and Alien Enemy Members. 


With reference to the communication from Station Engineer,” 
bably naturalised alien enemy members of our Institutions and 
clubs who have duly paid their subscriptions cannot legally be 


exoluded, though there is no reason why it should not be brought 
home to them that their presence is not desired. Some of these 
people seem to be exseedingly thick-skioned; but persons of 
German birth should remember that they come of what has proved 
to ba a criminal and brut el breed, ani should ba sufficiently 
ashamed of their origin to stay home for the pres nt. 


John E. Gray. 
London, S. W., October 3 lat, 1915. ‘ 


While it is impossible not to sympathise with a “Station Eagi- 
neer's desire to eliminate the unweloome attendance of Germans 
at the meetings of the Institution, A. M. I. E. E. is, no doubt, right 
in his contention that naturalisation must not be treated as a scrap 
of paper.“ and that naturalised Teutons must, therefore, be allowed 
to attend if they so desire. Here, however, is the orux, for it is 
impossible to imagine that any one of German origin possessing 
ordinary gentlemanly instincts would desire to force his un weloome 
personality upon a British gathering under present circumstances. 
Indeed, only recentiy one of the most prominent and popular 
members of the electrical industry, a man of German birth but 
acquired British nationality, wrote saying that till the war was 
over he intended to abstain from appearing in public, and from 
attending any gathering where his presence might offend British 
susceptivilities. Sach considerate feeling does this individual 
credit, and the unfortunate attitude of other electrical personages 
of German origin, in appearing in public, apparently on every 
possible occasion at the present time, is only proof that no amount 
of naturalisation is sufficient by itself to convert a pachydermatous 
Teuton into an English gentleman, 

M.Insts. C. and E. E. 


October 80th, 1915. 


With reference to Station Eagineer's ” letters on this subject, 
may I commend to the Council of the Institution the following 
notice that has recently been put up in tbis club by order of the 
Committee :—‘' Owing to the natural anxiety of the members of 
this club in the present orisis, it is suggested that members who 
have been subjsote of any country which is at war with this 
country, would exercise a wise discretion by abstaining from the 
use of this olub during the period of the war, in the interests alike 
of-their own comfort, and that of others,” 


A Member. 
Junior Oarlton Club, Pall Mall, S. W., 
November let, 1915. 


— —— —— — — 


Decimal Coinage and the Metric System. 


Following our communication which you were good enough to 
publish in your last issue, we ought to have made a more olear 
statement regarding decimal coinage. We had in our minds the 
adoption of the franc. We are not in favour of adopting any other 
basis value thau- the English £ sterling, but, subject to this, we 
see little or no objection, aud a most decided advantage and con- 
venience, in decimalising this, especially as the florin is already the 
tenth, and the smaller amounts could easily be fitted in. Such 
modification might, in our opinion, form the matter of early 
legislative action. In regard to the metrio weights and measures, 
however, we submit that the process of evolution which is now 
taking place should be allowed to go on, and that those who, like 
ourselves, are coastantly dealing with clients who use the metria 
system, should be careful to interpret our British weights and 
measurements in metric weights and measurements. 


W. Sisson & Co., Ltd. 


W. Sisson, Chairman, 
Gloucester, November 1st, 1915. 


[As regards decimal coinage, we quite agree with Mr. Sisson, 
but we believe it to be important, under the conditions created by 
the war, to speed up the process of evolution.— Eps, ELEC. REV. | 


LEGAL. 


WORKMEN'S COMPENSATION, 


In the City of London Court, on Monday, before his Honour Judge 
Atherley-Jones, K.C., Arthur Motley, electrician, of Woolwich, 
brought an action under the Workmen's Compensation Aot against 
the Ocean Accident and Guarantee Corporation, to recover damages 
for the loss of a portion of one of his legs. ost 

Mr. J. P. Morle appeared for the plaintiff, and Mr. Herbert Smith 
for the defendants. 
. It seemed that the plaintiff had been employed by George Driver 
and Son. High Road, Willesden Junction, but as they were insured, 
and had gone bankrupt, the proceedings were brought against 
their insurance company. Their jury of which the plaintiff com- 
plained occurred on F. b-uary 27th, 1911. when he knocked his 
knee npon a stool on which he was working. Hi- left shin was. 
severely injured, and plaintiff bad tern paid £1 a week as com- 
pensation, The shin caused him trouble, and the doctors had. 
scraped it, but three years’ afterwards the leg was amputated below 
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the knee to get rid of the pericatitis whioh had formed. In 
O stober, 1914, the insurance company provided him with a woodea 
leg, at a cost of 18 guineas, and tuey had hoped that that would 
have ended matters. The plaintiff was still unable to do any work, 
and he could not wear the wooden leg. He was a skilled elec- 
trician, Some of the nerves went wrong, and he was of opinion 
that he could not work, alchoogh the doctors thought he could. 
The present application was on behalf of the insurance company to 
reduce the £1 a week to 10s. a week. It was ia the interests of 
the plaintiff, it was urged, that the Oourt shonld put pressure on 
plaintiff to get back to his work, and the parties had decided 
that the defendants would pay £340; and £60 for costs. 
Plaintiff was willing to accept that, and an order was made 
accordingly. . . 


WELLS, RAYNER & Co., LTD., r. Bovis, LTD. 


Talis matter was, by consent of the parties, referred to Mr. Albicn 
T. Snell, who was appointed Special Referee under an Order of the 
High Court of Justice, dated April 28th, 1915. Plaintiffs claimed 
£254, balance due in respect of various installation work carried 
out in different parts of London, and for goods supplied, between 
July, 1911, and May, 1914. Defendanta oounterolaimed for 233 
special discounts which, they said, had been orally agreed upon 
and for £298 in respect of alleged overcharges. Plaintiffs said 
that the cash discount was never agreed to, and denied the over- 


charges. 

Mr. SNELL, after hearing the evidence and examining the 
various documenta and accounte put in, also surveying the 
principal installations, gave judgment to the following effect :— 
Defendants were not entitled to the sum of £33 or any sum as 
special rebate or discoant ; plaintiffe were entitled to £187 from 
defendants in full settlement of the matters in dispute ; defendants 
to pay Arditrator's fees aud expenses of the reference; defendants 
to pay their own costs, and to pay the plaintiffs their crate of the 
counterclaim and three-fourths of their oosts of the action and 
reference. 

Messra. Swann, Hardmann & Co. acted for the plaintiffs. 


AUBLETT HARRY & Co. LTD. e. DRESDENS, 


In the Lord Mayor's Court last week, before the Recorder and a 
jury, a claim was made by Aublett Harry & Co., Ltd., general and 
electrical engineers, 53-55, Curtain Road, against Messrs. Dresdens, 
Army clothing mana facturers, of Sandy’s Row, for £38 163. 8d., 
the price of an A.H. electric cutting machine supplied. Mr. R. J. 
Willis appeared for the plaintiffs, and Mr. S. Dancan for the 
defendanta. The plaintiffs in May last supplied the defendants 
with an A. H. electrical cutting machine at £38 16s. 8d. It 
was to be on trial for a period of seven days. Some time after 
delivery of the machine a telephone message was received stating 
that it was not in working order, Upon the plaintiffs’ engineer 
calling at the defendants’ place the machine was found to be 
working and too busy to be spared for examination. Mr. Vincent, 
the defendants’ representative, bad said that the machine did not 
quite suit their work, and asked the plaintiffs to quote for the 
supply of a Crescent band knife cutting machine. This was done 
at £78 odd. The terms for the supplying of the more expensive 
machine were under discussion for some time. The plaintiffs 
agreed, in the event of an order being placed for the band knife 
machine, to allow the full value for the electrical cutter provided 
it was returned at once in good condition. The defendants, how- 
ever, never gave the order for the new machine nor paid for the 
one supplied. Several applications were made for payment without 
success. Finally the matter was placed in the hands of the 
solicitors for collection, and then the defendants, through their 
solicitors, wrote stating that no order was given nor was the 
machine purchased, that it was sent in on appro., and was unsatis- 
factory from the commencement. Taue defendants had requested 
the removal of the machine, which had not been done. The plaintiffs’ 
contention was that althongh the machine had been deliv-red on 
appro., under the Sale of Goods Act, a reasonable time had elapsed 
in which the defendante could have returned the machine if not 
approved. For the defence, it was said that the electrical cutter 
which the plaintiffs had supplied ws not satisfactory. It would 
not do the work it was represented 20 do. Ie was supposed to take 
a 3-ip. lay of material, and would only take 11 in. Negotiations 
for a more expensive machine had broken down. The plaintiffs 
were informed that the machine they had supplied was of no use 
for their purpose, and it had been returned to them but brought 
back by the plaintiffs’ mechanic. 

The jury, after hearing the evidence, returned a verdict for the 
plaintiffs, for whom judgment was entered, with costa. 


Brown v. Mayor, &c., or LAMBETH. 

In the King's Bench Division, before Mr. Justice Avory and Mr. 
Justice Lush, on Oc'ober 27th, an appeal was heard in which the 

laintiff complained that the County Court Judge was wrong in 
folding that there was no evidence of negligence on the part of 
defendants, and that the onus of proving negligence was on the 
plaintiff. Plaintiff also submitted that the Judge was wrong in 
law in refu-ing to let him give evidence that the electrio lam p 
which was extinguished at the t me of the accident (a o llision of 
a taxicab with it) was defective. The Court dismissed the ap; eal. 
A full report of the hearing will be found in the Times for 
October 28th, 


WAR ITEMS. 


Russia alter the War.—Speaking as chairman of the 
Russian Corporation, Ltd., in London last week, Mr. A. W. 
Tait referred to the need of immediate British action in 
order to prepare to take advantage of the new atmosphere 
in Russia, as under. We reproduce the extract from the 
Times:“ There was no doubt that the feeling which 
existed before the war for closer union and relations between 
the two countries had been, and would be, more strongly 
cemented during the present period of trial. Russia was a 
country of vast resources and enormous capabilities for 
rapid development provided it was supplied with the neces- 
sary financial facilities and expert advice and assistance. 
The enormous hold which Germany had obtained on the 
industry of Russia through the assistance and cooper ation 
of its large industrial banks and financial syndicates, backed 
up with the necessary technical and financial experience in 
developing and managing enterprises of all classes, particu- 
larly railways and public utility and public service corpora- 
tions, was only too well known. If this country was to 
render the assistance to Russia after the war which it 
expected and required, it would be necessary for the financial 
interests of this country to proceed immediately to put their 
house in order, so that they could provide that financial 
and expert assistance for the development of Russian in- 
dustry; otherwise, it would surely slip back into the hands 
of the Germans, who previously largely controlled the com. 
mercial development of Russia. By a proper association of 
the financial interests of this country, backed by the technical 
‘and commercial experience which they could readily obtain 
and enlist in their service, this country would be able to 
forestall the approaches which would undoubtedly be made 
by the enemy in their own self-interest after the war, and 
enable Great Britain to obtain the concessions for, and to 
assist in the development of, large enterprises of a thoroughly 
sound and public nature. If the financial institutions of 
this country could only be got together in the manner which 
he had indicated, and which he strongly advocated that thev 
should do without delay, they would be enabled to establisn 
their position and influence in time for the ne amount of 
economic development which was waiting for them in 
Russia after the war. Lord Ffrench is also reported to have 
testified from personal experience to the control exercised 
by Germany before the war over Russian industry, and he 
remarked that if this country did not at once proceed to 
“ put its foot down,” the Germans would, after the war, get 
back into their predominant position in Russia. 

Australian Government and its Contractors.—The ‘‘ Mel- 
bourne Age for September 17th states: A week or two 
since the Federal Attorney-General requested the Victorian 
Government, the Postal Department, the Municipality of 
Sydney, and other public bodies who have entered into exten- 
sive contracts with Messrs. Siemens Bros,, which has con- 
tracts amounting to considerably over £1,000,000 with these 
bodies, to make out a case why the importation of these 
poods should not be prohibited. Letters have been received 
from the Town Clerk of Sydney and the Postal Department, 
but none from the Victorian Government. As the latter 1s 
the biggest contractor, it having entered into a contract for 
the electrification of the railways with Messrs. Siemens 
Bros., Mr. Hughes stated yesterday that he was unable to 
arrive at any decision in the matter until he heard from the 
State Government. ‘ The position in regard to Falk, Stadel- 
mann is also receiving very careful attention,’ added Mr. 
Hughes. ‘It would appear that this firm, which is one ot 
the principal suppliers, if not the principal supplier, of incan- 
descent mantles, chimneys, globes and other lighting sun- 
dries, is, though registered in England, almost entirely 
owned by Germans, According to the representations made 
by those in the trade, it is asserted that unless importations 
are permitted from this firm a most serious position will 
arise.’ Mr. Hughes went on to say that while desirous of 
discouraging German firms, whether masquerading under 
the guise of British registration or not, he was anxious that 
the convenience of the public should be consulted. Accord- 
ing to his information, it was impossible to obtain incan- 
descent mantles in sufficient quantity from sources not 
dominated by German influence.”’ 

Manchester Corporation and Enemy Contractors.—The 
Manchester City Council, on Wednesday last week, 
unanimously byl fret a resolution to the elfect that 
no contract should be entered into by the Corpora- 
tion with any person of German or Austrian nation- 
ality, and no contract should be made with any firm 
or company whose subscribed capital (whether bv 
shares or otherwise) was held or controlled to the extent 
of one-third or upwards oy persons of German or Austrian 
nationality. Alderman Walker moved the resolution, and 
Councillor West, who seconded, said the time had arrived 
when a municipality like Manchester should give a lead. 
Alderman Bowes, chairman of the Tramways Committee. 
said that certain commodities were entirely in the hands of 
firms whose capital was to a large extent German. His 
Committee had made purchases from one such firm, ani 
the Board of Trade had offered no objection.—Alderman 
Walker said the resolution would not, of course, have any 
effect on the international situation. It simply meant that the 
Manchester Corporation declined in future to place any 


` 


4 e — ` a 
5. ` 
„ 


vol. 77. No. 1,980, NOVEMBER 5, 1918. THE ELECTRICAL REVIEW. 


587 


A LL a ET a I EE EEE ISSO TDP ELI OI IS EEE EPA 


contracts with persons or firms of German or Austriam 
nationality.—The resolution was carried, as stated. 
Electrical Men Wanted.—It is stated in the Times 
that motor mechanics, boiler makers, mechanical and elec- 
trical fitters and telephone linesmen, between 19 and 40 


years of age, are wanted at 3s. 2d. per day, and all found, 


with the usual separation allowances, for service in the 

new Corps of the Royal Engineers which is being raised 

for transportation purposes on the canals of France and 

Belgium. Recruits are being selected by the Mercantile 

Marine Service Association, of Liverpool, for the War Office. 

and applications should be made to the Association at Tower 
Buildings, Water Street, Livernool. 

What is a ‘‘ British’? Firm? Australian Definition.—In 
connection with the establishment of a Melbourne Metal 
Exchange, the ‘‘ Australian Statesman and Mining Stan- 
dard says that, although the formal opening had to be 

stponed, the Federal-Attorney General, Mr. W. M. 

ughes, announced early in September that on and after 
September 6th, and until the Exchange was formed, all 
sales of metals and of certain specified minerals must be 
made as through the Exchange and must be registered with 
the Attorney-General. A copy of the contract, whether letters, 
cables, or formal agreements, together with a declaration of 
accuracy, to be registered within 48 hours in Victoria, and 
in the case of other States 48 hours after providing for the 
ordinary course of postage. Three sub-committees have 
been, and still are, engaged in drafting rules and regula- 
tions; these represent respectively producers, buyers and 
sellers, and consumers, and their object is to create such a 
scheme as is likely to work smoothly and not require speedy 
amendment. Our contemporary states that the Attorney- 
General has approved of the following definitions of 
“ British Firm“ and British Company: -A British 
Firm ” is defined as one all the partners of which are British 
subjects; and a majority of the partners of which are natural 
born British subjects and approved by the Federal Attorney- 
General. A “ British Company is defined as a company 
incorporated in the British Dominions, all the directors of 
which are natural born British subjects, and at least four- 
fifths of the shareholders of which are British subjects resi- 
dent in the British Dominions. At least four-fifths of the 
capital of such company must be owned by British subjects, 
and the company must not be mainly controlled directly or 
indirectly by the subiects of any foreign country. he 
Attorney-General has also approved of the following recom- 
mendations made by the sub-committees:—AlIl export busi- 
ness to be registered. Unsold parcels to be declared, and 
undertakings to be given to register within 48 hours of 
receipt of advice of sale of any portion of the parcel. With 
regard to business within the Commonwealth, it should not 
be obligatory for transactions which involve an individual 
payment of less than £500 to be registered. In the case of 
Customs’ smelters, chemical works, and similar genera] 
works, registration may be made monthly. A formal de- 
claration to be made by the Attorney-General throughout 
the Commonwealth, so that all concerned may be acquainted 
with requirements of registration. A proclamation was 
issued in September prohibiting the export from Australia of 
metals, alloys, and minerals unless the consent in writing 
of the Minister is first obtained. 

New Zealand and Inter-Imperial Trade.—A New Zealand 
exchange states that in September a large meeting was 
held in Wellington Town Hall in furtherance of a campaign 
started by the New Zealand Federation of Chambers of 
Commerce to develop inter-Imperial Trade. The Mayor said 
that the object of the meeting was to prevent, in future, 
British countries helping to provide Germany with the 
sinews of war. Trade relations with Germany should cease 
for all time. Sir Joseph Ward said that New Zealanders 
should determine not to trade again with the enemy coun- 
tries. Their policy should be preference to the Mother 
Countrv, to the Sister Dominions, and to the Empire’s 

Allies, and he was inclined to say, also to America, which 
had supported Britain and her Allies with 175 millions 
sterling of munitions. Resolutions were carried urging the 
diversion of all the import and export trade formerly carried 
on with Germany to countries within the Empire or to the 
Allied countries, and urging the Government to impose a 
surtax after the war on goods from the present enemy 
countries. 


BUSINESS NOTES. 


Consular Notes.— GREECE —In his report on the trade 
of the Pireaus and district for 1914, Mr. Consul Noroop says that 
the year 1914 opened with all indications of a prosperous concla- 
sion. With the acquisition of new territory there aroee an inclina- 
tion on the part of private individuals having a certain amount 
of capital at their disposal to establish industries; and there was 
a sensible incremse in the number of inquiries for Briti-h-made 
mwhinery of various kinds, including amall turbine planta and 
pumping machinery in general. The trade in motor cars, both for 
private and commercial purposes, increased considerably, and 
several agencies carrying stocks of motor tires and other acces- 


sories were established at Athens, with branches at the various 
large centres. ! 

“It was impossible to foresee the paralysis that would overtake 
the trade of the country in the shape of a European war. Porsibly 
paralysis is too strong a word to use, for up till the date of writing 
the demand for many articles still existe. The difficulty lies in 
the supply, at least from the United Kingdom. Imports into 
Greece from Germany and Austria-Hungary have certainly 
diminished, though they have by no means ceased ; manufacturers 
in the latter countries guarantee to fill promptly 60 per cent. 
of all orders placed with them. The advantage of even this pro- 
portion of the regular trade is, to the Greek importer, of great 
importance : for not only are freights within the Mediterranean 
much nearer the normal rate than they are from British porte, but 
German shippers continue to extend the same terms of credit that 
they gave before the war. On the other hand, British manu- 
facturers who formerly gave credit. or who accepted cash against 
bills of lading on presentation in Greece, now demand either cash 
with order, or a confirmed banker's oredit in London to guarantee 
cash before shipment. To the further detriment of British trade 
with Greek porta, freights are now so high end uncertain. that 
business bas become practically impossible. The result is that 
Greek merchants are being driven into the arms of American 
exporters for such articles as they can no longer obtain from 
Germany and Austria-Hungary. Strange as it may appear, it és. 
nevertheless true that merchants here have found it easier to 
obtain goods from Germany than from the United Kingdom, ` 
orders which have been sent there having been executed with 
great promptitude and without any change of terms, the long 
credits which have always been allowed by German firms being 
still allowed without difficulty or question. Thus a good oppor-. 
tunity has been lost by British manufacturers of seouring the 
German trade. e 

. Trade continues as usual, and the Athens and the Pi us 
markets are both remarkably strong and briek ; money is plentiful 
and gold cheap, and the retail trade in particular i“ doing very 
well owing to the large increase in the population of the two towns: 
due to the large number of Greeks and others who have come here 
from Tarkey since the outbreak of the war.” E 

The reasons why German and Aastro-Hungarian firms bave done 
so well in Greece are, first, because they have alwsys been willing 
to suit the requirements of the market in many ways which British 
manufacturers in general bavé not appeared willing todo. Other 
fa:tors are the oheapners of their goods, the long credit they give 
(60 to 120 days), prices, including packing c.i.f. Greek port, dis- 
counts, quick delivery of goods, metric syetem of weights and 
meat ures, and smart travellers who gauge how much ore dit can be 
given to firms And with all this. Greek firms would prefer 
British goods if they could only obtain the same terms as given by 
our rivals. The Greek buyer wants credit because the Customs 
duties in Greece are very high, and as he has to pay there 
duties before he can get delivery of the goods, he wants time 
hae he pays the bill of the exporter. Catalogues should be in 

ench. 

The commission usually paid to agents in this district for the 
sale of goods, such as yarns and piece-goods (of cotton, wool, flax, 
Ko.), is as follows :— 

Manchester and Bradford goods, 1 to 14 per cent. : machinery, 
motor cars, 5 to 10 per cevt. The commission is due only on goods 
actually paid for, and spp'ies to all orders whether placed through . 
the agent or direct. A local agent has no responsibility unless he 
acts contrary to instructions, The ‘credit usually given by foreign 
firme through agent- ie fonr t) aix mentha, „n. a direcont of 23 
pr cent. i- usually allowed for ca h payments Prompt and 
punctual delivery of orcers is very essential, as local merchants 
have the habit of waiting to the last moment to give orders, and 
should there be any delay in delivery acceptance ie often refused. 
Commission business is in the hands of persons who are energetic, . 
but some do not present the necessary guarantees of solvency, 
For this reason the following measures should be taken :— 

1. Agents should be entrusted with the collection of sums of 
money in special instances only, and when they can furnish 
sufficient guarantees. 

2. When orders are dispatched, the fi- m should ark that the orders 
‘be signed by the m-rchant wh» orders the goods, as otherwise it is 
easy for di pntes to avine as to quality, &0 l 

8. Bills of 1.ding should be seat through a bank, to be delivered 
on payment of the goods, or in exchange for a draft, signed by the 
merchant. . 

In the latter instance, and in case of non-payment, proceedings 
could be taken, and also application could be made to the court to 
make the merchant bankrupt. — f 

As a general rule the above steps should be taken; there are, 
however, several commission agents in whom full confidence can 
be placed. 

Commercial travellers are not required to go through any for- 
malities in order to be able legally to exercise their calling in 
Greece, nor are they rs quired to take out a licence, provided they 
come and go merely as bearers and receivers of orders. Agente of 
Briti-h firms resident and trading in Greece are, however, required 
to take out trade licences. 

The present is a propitious moment to push trade which has been 
in the hands of our rivals, namely, in textile machinery. aérated 
water machinery and acceesories, agricultural machinery, ploughs, . 
engines for steam, gas or oil, pumping and irrigating machinery, 
fiur mills, oil mil plant and olive oil presses, water wheels, tur- 

bines. steam and oil tractors, brick and tile machinery, and other 
machinery for industrial and other purposes, electric motors and 
tools of different descriptions. Germany and Austria-Hungary 
were also doing very good business in cast-iron water pipes, iron 
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bars, black and galvanised rheeta, wire, iron joists and girders, iron 
bars, anglea tees, roller shutters, corrugated iron, &c. 

Austria Hungary has been supplying Greece with more than 
donble in value of the following, compared to British imports :— 
Electro-technical appliances, electric conduction apparatus in 
boxes, electric motors, transformers, switch and contact devices, 
mounted fusen, &3., and also imported dynamos, motor electrical 
fittings, electric lamps, high-preesure cable and transmission lines, 
electrolytic copper. Switzerland is a contributor for high- 
pressure wire. Electrical instruments have generally been sup- 
plied by the United Kingdom, low. pressure wire by Sweden, and 
transmission lines by Belgium. It is reported that the Minister of 
Communications in Greece has laid a Bill before the Chamber for 
the extension of the lines in Old Greece and the new territories, 
and the adoption of the newest system and secrecy in communica- 
tion. This change is expected to cost about £90,000. It is further 
atated that tenders will be invited later on. 

The reason of the success of our rivala has been, to a great 
extent, their sending very capable representatives with a practical 
knowledge of their duties, explaining to the buyers all they want 
to know about machines, &o., and ready to agree to any alterations 
to meet local requirements. Repr tives of British firme are 
seldom seen in Greece. There have been many complaints at the 
slackness of delivery on the part of British firms which has 
deflected much business from them, and bas enabled our rivals to 
step in and secure trade by prompt deliveries. Buyers in this 
country take time to decide before giving orders, and give the 
order at the latest moment which will allow of delivery, and the 
buver expects and relies on prompt delivery, otherwise he is often 
subjected to serious losses. 

With the exception of steam boilers, which are principally 
imported from the United Kingdom, all the machinery in the 
factories came from Germany. The reason, according toa Greek 
manager is: German agente visit us daily; they study our req uire- 
ments and give exactly what we want. They inundate us with 
catalogues in French or German—in not a few cases even in Greek, 
The prices are invariably quoted with delivery in Atbens. Weights 
and prices are given in the metric rystem, so that we can judge to 
a lepta how much we have to pay and, best of all, goods are 
delivered on easy terme, payable at 3, 6, 9 and even 12 months. ” 


Catalogues and Lists.—Merssrs. Pass & SEYMOUR 
Inc., Syracuse, N.Y.—Illustrated leaflet and priced folder, giving 
particulars of the Mogul or Goliath lampholders. 

THE GENERAL ELECTRIC Co., LTD., 67, Qaeen Victoria Street, 
London, E. O.— Illustrated and priced folder relating to Magnet 
electric heating and cooking apparatas—rod type electric fires, 
panel type ditto, portable cookers and range type cookers ; also an 
illustrated folder, giving prices, &o,, of Magnet eleotrio hot- 
plates, toasters, electric irons and kettles. 

British TROMSO-HousrON Co., LTD., 77, Upper Thames 
Street, London, E.0.—The company has just issued a set of six 
gammed and perforated poster stamps, advertising in many- 
coloured designs the virtues of Mazia lamps. The stamps are 
intended for use on letters, envelopes, &c., and supplies will be 
forwarded: to factors or contractors on application. 

EpIson & Swan UNITED ELECTRIC LicHT Co. Lrp., Ponder's 
End.— Illustrated circular describing and pricing the Ediswan” 
picture lighting fitting, which is also equally useful for pulpit, 
desk, or orchestra lighting. 

Messrs. SIEMENS RROS. Dynamo Works, LTD., of 38 and 39, 
Upper Thames Street, London, E.C., have sent us a very handy 
„Wotan desk pad. A block of memoranda slips, held by a spring 
olip allowing of removal or replacement of slips as required, rests 
on a neat art metal base. 

Messrs. HEATHMAN & Co, Parson's Green, Fulham, London, 
S. W.—IIlustrated circulars giving particulars and prices of varions 
patent ladders, fire ladders and ladder carte, fire extinguishing 
appliances, telescopic ladders and ladder towers, &. 

Messes. FALK., STADELMANN & Co., LTD., 83/87, Farringdon 
Road, London, E C.—Twenty-page illustrated and priced pamphlet 
giving particulars of Efesca British-made wire lamps. In addi- 
tion to the usual lines, types of traction, street lighting and train 
lighting lamps are included, al-o Electra carbon lampe, auto- 
transformers, and Efe, ca lanterns. 

THE ELECTRICAL So PPLIES Co., 53, Victoria Street, London, 
S. W.—Leuflet announcing that they have arranged to stock in 
, their London warehouse a complete range of all sizes and types of 
sven carbons at more favourable prices than those prevailing 

season. 


Board of Trade Inquiries.—The latest weekly list of 


the B. of T. Commercial Intelligence Branch shows that inquiries 
have been received from home firms for the makers of the fol- 
lowing :— 

Electric batteries for pocket lamps. 

El ctro cautery appsratus for sup» fiqous hairs, 

Fnam: lied iron shades for elestrical purp ses. 

Yarns, cotton, for coveriug electric bell-wire, flaxible cords and cables. 

The Commercial Intelligence Branch is prepared to give certain 
information respecting the foilowi' g inquiries :— 

Russia (Finland).—A firm in Wiborg wi-hes to get into touch 
with United Kingdom manufacturers and exporters of electrical 
plant, fittings, and machinery. 

An agent in Hel«ingfors wishes to represent United Kingdom 
manufacturers of te hnical and machinery lines. 

Canada,—A firm of age ts in Montreal wishes to obtain agencies 


of Uaited Kingdom manufacturers of mechanical equipment, elec 


trical equipment, and articles for the mining industry. 


Book Notices.—‘ Technical Papers of the Bureau of 
Mines.“ No. 101.—‘' Permissible Explosion-Proof Electric Motors 
for Mines; Conditions and R:quirements for Test and Approval.“ 
No. 88.— The Radium-Urauium Ratio in Carnotites.“ Washing- 
ton: Government Printing Office. 

„Sience Abstracts.” A and B. Vol. XVIII, Part 10. Ootober 
25th, 1915. London: E. & F. N. Spon, Ltd. Price Is. 6d. each. 

Soientiflo Papers of the Bureau of Standards.“ No. 250.— 
“ Characteristics of Radiation Pyrometers. Washington : Govern- 
ment Printing Office. 

“Mechanical Technology.” By G. F. Oharnock. London: 
Constable & Co., Ltd. Prioe 78. 6d. net. 

“ Overhead Transmission Lines and Distributing Cirouits.” By 
F. Kapper. Translated by P. R. Friedlaender. London: Con- 
stable & Co., Ltd. Price 16s. net. 


Lantern Slides.—THe British WESTINGHOUSE 
ELECTHIO AND MANUFACTURING Co.,-Lrp., of Trafford Park, 
wish it to be remembered that they have a large and varied 
collection of lantern slides at their disposal. There slides they 
freely lend to responsible persons, and the lecture seaeon having now 
commenced, they will weloome applications for the loan of them. 


Bankruptcy Proceedings. — JOSEPH Swarnsoy 
(J. Swainson & Co.), electrical contractor, O.-on-M., Lance., and 
Manchester. November 19:h is the last day for the receipt of 
proofs for dividend by Mr. A. Yearsley, 27, Brazannose Street, 
Manchester, the trustee. 

J. W. and T. W. TATTERSALL (Tattersall & Tattersall), el sctrical 
engineers, Highgate and Willesden Lane, N.W.—November 13th 
is the last day for receipt of proofs for dividend. Trustee, Mr. B. 8. 
Grey, Official Receiver, Carey Street, W. O. 


For Sale.—Particulars will be found amongst our 
advertisements to-day of a number of Diesel engines and a ocon- 
siderable amount of other engineering and electrical plant and 
material, at the late works at Ipswich of the Consolidated Diesel 
Eogine Manufacturers, Ltd., which is for sale by private treaty. 


Fire.—A fire occurred on the premises of Messrs. 
JOHNSON & PHILLIPS, LTD., Victoria Road, Charlton, last week. 


Liquidation.—CoNsoLipaTED DIESEL ENGINE Maxu- 
FACTURERS, LTD.—On Tuesday last an application by petition of 
the majority of the committee of inspection was heard before 
Mr. Justice Astbnry, asking for the appointment of an additional 
liquidator, or in the alternative for the removal of Sır W. B. Peat, the 
present liquidator, from his office. The summons was adjourned. 


LIGHTING AND POWER NOTES. 


Aberdeen.—The electrical engineer’s monthly statement 
showed that for September the output of the Corporation 
electricity undertaking was 1,061,210 units, compared with 957,650 
for the corresponding period last year, an increase of 103,350 unite. 

Atherton. — INCRRASED CHanrceEs. — The electrical 
engineer has advised that charges for current purchased in bulk 
be increased at the end of the year, and he has been instracted to 
report further on the matter at a future meeting of the Electricity 
Committee, 


Australia.— ANNUAL RErort.—The report of the Elec- 
tric Supply Committee of the Melbourne City Council for the year 
ended December 31st last, mentions that the sales of current far 
the year 1914 showed the largest increase of any year in the 
history of the undertaking. The number of units sold was 
17,163,000, an increase of 2, 950,387 over 1913. The revenue for 
the year amounted to £161,788, an increase of £14,433 over the 
previous year, the general expenditure was £79,991, while the 
gross profit was £84,797, and after providing for capital and other 
charges there was a net profit of £21,050. 

The capital expenditure for the year amounted to £105,234. The 
city engineer, in a series of tables illustrating the results of the 
working of the department, shows that the most marked feature 
of the sales for last year was the great increase in those for 
power and heating in comparison with those for light, being 32 38 
per cent, and 2°46 respectively. 

The number of consumers has been increased by 807. The 
motors connected during the year show an inorease of 3,260 H. P., 
or 32'°7 per cent.— Melbourne Age. 


Aylesbury.—Loan ArLICATIOxX. — The U. D.C. has 
applied to the L G. B. for sanction to a loan of £362 for a new 
cable needed for G wernment work, and to a loan of £1,600 spent 
in connection with the carrying-out of the E. L. scheme and in 
exoess of the loan already granted. 


Bo'ness.— The proposal of the National Electric Con- 
struction Co. t make temporary extensions at the electricity 
works, at an estimated cost of £6,000 to £7,000, under which the 
Council would pay 6 per cent. per annum until it obtains borrowing 
powers, and the two Diesel oil engines to be provided would be 
returned to the company and full oredit be all wed, has been 
submitted to tha Secretary for Sootland, who has asked for farther 
particulars. A raʻepaye’s' petition agains: the proposition, and 
asking that sanstion de not given, has been forwarded to the 
sesretary, wh) has ask zd for the Coaaoil's observations on the 
matter. Toe T. C. ha: desidad, b3fore replying, to ask the National 
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Electric Construction Co. to state specifically whether loss arising 
through temporary expenditure would be charged to capital 
account, and not to the T.C., and whether the company would be 
prepared to pay, if need be, a higher rate of interest than 6 per 
cent. (the amount stipulated in the agreement with the town) to 
cover interest and sinking fund on the future sum to be borrowed 
by the Council for the permanent extensions. 


Bradford.—Puant InavuGuration.—On Friday, last 
week, a new 5,000-Kw. turbo-alternator and two 1,500-Kw. rotary 
converters were officially started up, in the presence of the Lord 
Mayor and many members of the Council and visitors. The new 
plant bas been supplied by the British Westing house Co., and a third 
rotary of the same size and make is being installed. Subsequently 
the company were entertained to luncheon at the Town Hall, 
where, in the course of speech-making, it transpired that during 
the next 12 months the Committee will have to consider farther 
extensions of plant, owing to the growing demand, and that an 
arrangement had been come to for giving a supply having a 
maximum demand of at least 1,000 Kw. for the operation of electric 


furnaces, which it was anticipated would be used for 24 hours a 


day the year round. At the Domb Mills, which is to be electrically 
operated from the Corporation mains, over 26,000 spindles will be 
installed. The only direction, according to the chairman of the 
Electricity Department, in which progress was not being made, 
was in connection with electric vehioles for heavy haulage, which, 
he said, was the fault of Bradford, not of the machine. 

The Electricity Committee has agreed to give bulk supplies to 
Messrs. Croft & Perkine, and Thwaites Bros, large engineering 
firms in the city ; negotiations are also on foot for a temporary 
supply of energy to the Yorkshire Electric Power Co. 


Broadstairs.—Price INCREASE.— The Tramway Oo. has 
intimated that the Council ought to bear the 10 per cent. increase 
in the price of electricity, as the company had not received any 
revenue for 12 months in respect of the lighting contract; the 
matter was referred to the Lighting Committee. 


Canada.— B. C. WATER-POWERS.— Surveys of the avail- 
able water-power throughout British Columbia show that 
8,000,000 H.P. can be developed from the streams of this Province, 
and that only about 8 per cent., or approximately 240,000 H.P., has 
been made use of up to.the present. 

The British Columbia Electric Railway Co. and its subsidiary 
companies has developed more watér-power than any other indi- 
vidual corporation, having plants running which produce over 
120,000 H. P., and a distributing system delivering power over an area 
of 1,600 aq. mi les; on the north arm of Buzzard inlet, 16 miles from 
Vancouver, the Lake Buntzen power plants, of which there are two 
situate half a mile from each other, generate about 85,000 H. P. 
The original installation of the No. 1 plant was four 1,500-Kw. 
generators driven by Pelton wheels; three 5,000-Kw. generators 
have been added from time totime. The No. 2 power house is 
equipped with three generators of 8,900-Kw. each, driven by 
13.500 H.P. Doble-Pelton wheels. A three-phase 60-cycle current 
is generated at 2,200 volts in both plants, and at present is stepped 
up to 34,000 volta, at which pressure it is transmitted to the various 
sub-stations around Vancouver and district. 

On Vancouver Island, at Jordan River, the B.C. Electric Railway 
Co. developa 2,500 H.P. for lighting, power, and the street railways 
in Victoria and district. 

Another concern operating in the Vancouver district is the 
Wes ern O nada Power Co., Ltd., which has developed power on 
the Save River, the installation consists of two 13,000-H.P turbo- 
generators and two 500 H.P. exciter turbines; two 10,000-H.P. 
three-phase, 60 cycle, 4,400-volt generators, capable of delivering 
12,500 H P. each at. a power factor of 85 per cent.; the four 
machines are direct-coupled to Escher-Wyss turbines, and a double 
transmission line 35 miles long, on steel towers, transmits the 
output of the power house at 60,000 volts to the receiving station 
near Vancouver, from whence it is distributed to the various sub- 
stations in Vancouver, New Westminster, North and South Van- 
couver, Burnaby, Port Moody and Coquitlam. 

On Vancouver Irland, the Canadian Collieries (Dunsmuir), Ltd., 
is in operation; this company impounds the waters of Lake Comox, 
diverted from Pantledge River, which is supplied to two 6,000-H.P. 
Escher-Wyss Francis turbines, direct-coupled to 4,000-Kw. genera- 
tors, developing a three-phase, 25-cycle current at 13,200 volte ; 
the tranemission system of about 50 miles in length supplies six 
step-down sub stations at the various mines of the company. 

On the Powell River. the Powell River Co. has developed 
34,000 H P., of which 24,000 H. P. is now being used, 14,400 H. P. for 
pulp grinders, and 9,600 H. P. for generating electricity. 

The West Kootenay Power and Light Co., Rossland, bas 
developed 30,000 H.P. at Bonnington Falls, on the Kootenay River, 
and 3,000 H. p. at Cascade, on the Kettle. A three-phase 60-cyole 
current is transmitted at 60,000 volts to the Trail Smelter, 
Rossland Mines, Grand Forks, and Greenwood, 78 miles from 
Bonnington. The city of Nelson has a 3,800-H P. plant on the 
Kootenay River, which supplies the city with energy for light, 
power and the street railway. The cityof Revelstoke has also its 
own hydro-eleotric plant of about 2,000 H.P. The Britannia Mining 
and Smelting Oo., near Vancouver, has developed 3,000 H. P. for 
generating electricity for operating air compressors, mill and mine 
machinery ; the Granby Con. Mining, Melting and Power Co. has 
a hydro-electric equipment at Anyox, of about 3,600 E. P., which 
supplies electricity for mining and smelting machjnery, electrio 
railway, &£0., and many of the small cities throughout the province 
are supplied with electrical power developed from near-by streams, 


Chelmsford.—Street LIdHTI NG. — With reference to 
the total abolition of Papio lighting, the Electricity Supply Cor- 
poration has suggested that while the order is in force the rebate 
on the contract should be at the rate of £700 per annum, leaving 
the amount payable by the Council at £951. The Council considers 
the rebate insufficient, and has decided to offer an annual payment 
of £330 only. 


Chester.— Price IX CEASE.— The Electricity Com- 
mittee has decided that the charges for electricity shall be increased 
16 per cent. from December 25th, 1915. 


Continental.— Spaix.—The use of water power in con- 
nection with generating stations continues to increase in Spain. 
According to statistics furnished by the engineering seoretary of 
the Spanish Electrical Union, whilst the official records showed 
that only 50,000 H.P. was utilised in hydroelectric works in 1904, 
the power employed in this way had risen to 266,000 E. P. in 1914. 
Yet the watercourses in Spain are able to yield an enormous 
amount of power. The bulletin issued by the Union sets forth 
that the River Ebro and its affluenta are able to provide 
1,130,000 H. P., the Duero 900,000 HE. P., the Guadalquivir 750,000 H.P., 
the Tajo 700.000 H.., the Guadiana 370,000 H.P., the Mino 
250,000 H.P., the Jucar 190,000 H.P., and the Seg and its 
a ffluents 100,000 H. P., and the remaining rivers are estimated to 
be able to furnish a further quantity of 600,000 H.P. The hopes 
of the Spaniardstend in the direction of further developing the 
water powers and rendering themselves less dependent upon foreign 
supplies of coal. : 5 


Crewe. — YEaR’s WORKING. — For the year ended 
March 3 Ist last there was a surplus on the working of the elec- 
tricity undertaking of £848, of which £600 has been allocated 
towards the relief of the rates. 


Faversham.—Loan REPAYMENT.—The T. O. has re- 
oeived notice for repayment within six months of a loan made to 
the E. L. department, amounting at. present with interest to £5,779, 
the request being made in view of a new War Loan and the con- 
sequent withdrawals by depositors. At the expiration of the notice 
the loan and interest will amount to £4,081, and the T. C. has 
decided to ask the bank to let the Joan continue and for ite terms. 


Folkestone.— STREET Licgotinc.—The manager of the 
Folkestone Electricity Supply Co. has informed the T. C. that he 
has recommended the company to make a further rebate on the 
contract for the public lighting at the rate of the £288 per annum 
for the period over which the further reduced lighting extends.— 
Folkestone Express. 


Gwersyllt.—Prov. Orper.—The P. C. has decided to 
offer no objection to the application by the Wrexham T.C. for a 
prov. order for E. L. to include the parish and other parts of the 
raral district in the area of supply. 


Gloucester.—Loan AppuLicaTion.—The City Council 
has decided to apply for sanction to borrow a sum not exceeding 
£25,000 for providing the required H.T. generating plant, and also 
for defrayiog the cost of special mains recently laid down. 


Harrington (Cumberland),—OverHEeaD CaBLEs.— 
The U D.C. has grantd permisrion fur the Workington Iron and 
Steel Co. at L wea, to erect an overhead line for the transmission 
of current at 500 volts pressure to the railway sidings, and also to 
provide power for water pumping. 


Haslingden.—ANNUAL ReEportT.—The income from 
the electricity undertaking for the year ended March 31et last was 
£3,887 and the expenditure £3 695, leaving a surplus of £192. 

A conference has ben held at Accrington between representa- 


tives of the two Corporations, with regard to the question of the 


inadequate and intermittent supply of electricity in bulk to the 
Corporation. 


Huddersfield.— PowRR SuPPLT.— Some difficulty is 
being experienced by the Electricity Committee regarding the 
supply of electrical energy to new power consumers New works 
have been established at Deighton, and an application has been 
made by Mr. L. B. Holliday for a supply of electricity to the place. 
The Tramways Committee has undertaken to forego for the 
present the supply of electricity for the tramways, and, in view of 
this, the Electricity Committee has resolved that the supply asked 
for, should be supplied on terms stated and subject to an agree- 
ment being entered into with the authorities. 


Hythe.—EvecrricaL Prurixd.— The T. C. has ar- 
ranged with the Folkestone E. L. Co. for current for water pump- 
ing purposes at Salt wood Wells, at 14d. per unit, or 3d. per 1,000 
gallons, pumped by the plant installed by the company. 


Iiford.—The L.G.B. has informed the U. D. C. that at 
the present time it cannot entertain the Council’s application for a 
loan of £870 for the erection of an engine room at the refuse 
destructor site, where the Council propose to establish a sub- 
station, 


Ipswich.—L.G.B. Inqurry.—An inquiry was held on 
October 26th relative to the application of the T.C. for a loan of 
£3,100 forthe provision of coal bunkers and ooal-handling plant 
at the electricity works. There was no opposition. 
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Japan.— According to a report by the Electricity Bureau - 


in the Communications Department at Tokyo, electrical enterprises 
in Japan at the end of May numbered 615, the combined capital 
amounting to $303 410,786 U. ited S ates currency, In comparison 
witb the end of 1914 there is an increase of 14 in the number of 
enterprises and $541,475 in their combined - pital. Power sup- 
pliers made np the largest number of these, being 524 in all with a 
combined. capital of $154,793,112, while tram companies number 
only 44, though their combined capital is $25.F20,010. Others 
number. 47 with a oombined capital of $123,147,463. The total 
volume of power generated by them is estimated at 727,783 KW., 
being an inorease of 7,551 Kw. over that at the end of last year.— 
Eastern Engineering. 


Leicester.— PLANT ExTexsion.—The Tramways and 


Electricity Committee of the T. O. has recommended the provision 
of two additional t ilers at the Borough Generating Station at an 
estimated cost of £11,526, to be met out of the reserve fund of the 
tramways undertaking. 


London.—S#oreEDitcu.—The Lighting Committee of 
the B.C. has ag reed that the exprnditure under the order of the 
L.0.0, sauctioning the borrowing of £1,500 for services to con- 
sumera, be limited from March, 1915. and until the termination of 
the war, to the provision of services to consumers employed on 
Government work. 

PoPLAR.—For the quarter ended June 30th lart, as compared 
with the same quarter of last year, the ontput of the Council's 
electricity undertaking has iscreased by 1,076,456 unite, or 31 per 
cent., notwithstanding a falling off in lighting supply. The net 
inoome from the sale of current for the quarter bas increased by 
23, 300, while working expenses inoreased by £2,300, of which 
£1,269 was due to increased cost of coal. The Electricity Com- 
mittee has recommended an arrangement whereby the public 
lighting staff will in future share in the bonus scheme connected 
with the undertaking.— E. Lundon Adrertiser. 


Neweastle-on-Tyne.—ELROrRIC Cookingc.—We have 
received from the Newcastle-on-Tyne E.8. Co. a pamphlet which 
it has recently issued to ita consumers on the subject of elec- 
tric cooking and heating, in which particulars of the company’s 
special tariffs and of the various apparatus on hire are given. This 
apparatus can be seen working at the “ Electric Shop" in North- 
umberland Street, where cooking demonstrations are given daily. 
The company's domestic tariff to consumers using electricity 
exclusively for lighting is 1d. per unit for all purp see, providing 
they install not less than 2 Kw. of heating or cooking apparatus 
and pay a fixed charge of 68. per lamp holder per annum on 76 per 
cent. of the holdere installed. No meter rents are charged, and 
5. per cent. discount is allowed. For office lighting a fixed charge 
of 30s. per annum, payone quarterly, plus łd. per unit, is offered. 
Meter rent is charged, but a 5 per cent. discount is allowed for 
prompt payment. Ordinary electric cooking stoves are hired 
out at 58. and 68. 6d. per quarter ; electric fires at 38. per quarter, 
and smaller apparatus at proportionate rates. 


Merthyr Tydfil.—The Electric Traction and Lighting 
Co. announces that, owing to enlistments on the part of its staff, 
it is unable to guarantee immediate response to consumers’ require- 
ments and complaints. The shortage of men is felt particularly in 
the lighting and wiring department. 


Mexborough.—The T. C. has referred back a minute of 
the Electricity Committee, regretting that it could not give the 
Mexborough and Swinton Tramways Co. asupply of current on 
account of the capital expenditure which would be incurred. 


Middlesbrough.— Buk Suprty.—The Electricity Com- 
mittee has decided to install an automatic regulator at the elec- 


tricity works, and to carry out certain alterations to the cables, so 


that the entire supply may be taken from the Oleveland and 
Durham Electric Power Co. These alterations would cost £270, and 
would eupersede the scheme for the installation of a booster, &c., 
at a cost of £1,000 ; they would effect a saving of £600 per annum, 
and a saving of labour of £500 per annum, 


Ormskirk.—Price IN CREASE.— The Ormskirk Electric 


Supply Co. has given notice that the price of electricity for lighting 
purposes is to be increased by 10 per cent. 


Rugby.— Year's Workina.—The accounts of the 
Council's electric light undertaking for the past year show expen- 
diture amounting to £4,376, receipts to £6.409, and after allow- 
ing for discounts, a balance of £1,732, which had been carried to 
net revenue acoount, which, with £1.197, the balance from last 
year totalled £2,929 ; after providing for interest £413, and £680 
for repayment of loans, the net balance carried forward to next 
year’s account was £1,836. The net profit on the year's working 
was £639, as compared with £813 in the previous year.— Rugby 
Advertiser, 


South Africa.—In connection with the electric power 
supply to the Salt River (Cape Town) workshops of the S. A. Rail- 
ways, high and low-pressure switchgear has recently been installed 
at the sub-station. which is supplied by the Corporation with 
11,000-volt, three-phase current, The new gear is in three sections, 
consisting of four panels for the 11,000-volt supply, seven panels for 
2 200 volts, and 10 low. tension panels, All the H.T. switchgear is 
of cubicle construction, and the whole was erected by Messers. E. A. 
Shaw & Co., of Cape Town, district agents for the makers. 


Steeton.— At the last meeting of the District Council 
mention was made of the statement bv the K-igh'ey T. C. that it 
could not supply electric power to S eston and Eastborn, and 
several members protested against this action of the Keighley 
authorities, seeing that powers had been sought and obtained and 
then were not used. 


Stoke-on-Trent.— Loax APPLICATION. — Application 
has been made for ranotion to a loan of £2,000 for distributing 
maine. Under the Prices of Coal (Limitation) Act, an advance of 
46. 3d. per ton on last year's prices has been accepted by the 
Council's contractors, 


Straits Settlements.—A contract for the electric 
lighting of Johore Bahra township was ooncladed in 1914 with 
the Central Engine Works, Ltd. The sobeme provides for the 


efficient lighting and supply of power to the public roads and 


Government buildings and institutions within the town as well as 
to His H:ghness the Bult n's residence at Pa-ir Pianggi, rome 
24 miles distant from the power station. A D.O. supply will be 
given from two 150-KW Westinghou-e generators coupled to two 
225-H P. Westinghuuse vertical tandem gar engines Distribution 
will be on the three-wire sys'em at 500-250 volta over, approxi- 
mately, 15 miles of streete, with all necessary connections to 
Government buildings, shops, &3. The capital expenditure under 
the contract for installation is $204 100, and the contractors are 
farther required to maintain the plant and supply power at fixed 
rates for a perind of three years from the completion of the instal- 
lation. — Eastern Engineering. 


Sutton.— STREET LIdHTING.— The U. D. O. has accepted 
the offer of the E L. Co. to reduce the oandle- power of the public 
lamps during the war by 50 per cent., and the account by 25 per 
cent., on condition that after the lighting restrictions are removed 
the company have the same period on full and normal conditions 
added to ite contract. 


Tasmania.—The Hobart Gas Co. has confirmed an 
agreement for the sale to the hydroelectric department of the 
State, of all ite electrical plant, machine y, and contracta, for 
£108,000.— Tenders. 


Wimbledon.—The T.C. has decided not to extend 
the period of the agreement with the Fixed Price Light Co., 
Whose operations have been curtailed during the period of the war. 
The agreement runs until the year 1923. 


Wigan.—Loan Sanction.—The L.G.B. has sanctioned 
the borrowing of £6,700 for new boilera at the electricity works. 


Wolverhampton.— The T. C. has been notified thut the 
L. G. B. is not prepared to sanction a loan of £5,000 for expenditure 
on oroinary mains extensions, but has no objection to the proposed 
axpenditufe of £1.365 to afford a supply of electricity to certain 
firms engaged on Government work. 


TRAMWAY and RAILWAY NOTES. 


Aberdeen.—P.A.Y.E. System.—The Tramways Com- 
mittee has decided not to reopen the question of the “ pay-as-you- 
enter system, aud also that the present is not an appropriate 
time for inourring any expenditure in having the stairs and plat- 
forms on the P.A.Y.E cars restored to their original shape. 


Blackburn.—WomeEN Conpuctors.—The Corporation 
has decided to follow the lead of other towns and secure female 
conductors for the cars; up to Saturday last, nearly 200 applications 
had been received for these positions. 


Blackpool.—Contract Tickets.—The T. C., after a 
long discussion, has referred back to the Tramway Committee the 
proposal to inoreaee the price of tramway contract tiokete, with a 
recommendation that eectional contracts be provided at a reason- 
able rate.— Manchester Ecening News, 


Dundee.—Wark Waces.—The Tramways Committee 
has considered an application for a 3s. advance from the motormen 
and conductors. It was decided to defer the question for two 
months, until after the reoruiting canvass. It was stated that there 
were still a large number of men of military age in the service, 
and in view of probable enlistments it might be necessary to 
introduce women conductors. 


Edinburgh.— Wax Wacrs.—The whole of the 
emplo) és of the Edinburgh and District Tramway Co. have 
received an addition to their wages of 2e. per week. Over 1,000 
men and women will benefit by this increase. Certain concessions 
in reference to holidays have also ben made. The increases 
represent an addition to the yearly expenditure of the company af 


about £65,500. 
(Contint.ed on page 596.) 
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SHANGHAI ELECTRICITY WORKS. 


OnE of the most prosperous and progressive electricity 
supply undertakings in the Far East is that of the city of 
Shanghai. The municipality of this famous port is of 
International composition, with a predominating British 
element, and the business men who conduct its affairs 
are fully alive to the advantages of a cheap supply of 
electrical energy: 
they are also aware 
that the business is 
of a highly techni- 
cal character, and 
therefore they wisely 
give a free hand to 
their electrical en- 
gineer, Mr. T. H. U. 
Aldridge, M. I. E. E., 
M. I. Mech. E., to carry 
oh the undertaking 
on sound and pro- 
gressive lines, with a 
keen eye to the future 
requirements of the 
district and to the 
never-ending im- 
provements in generating plant. Hence it is that the 
works and mains have been planned and installed on the 
most up-to-date principles, and constant progress is being 
made in the direction of economy and low prices. 

The “old” power station is situated in Fearon Road, 
but supply was commenced as far back as 1882 in a still 
older station. Fearon Road station was completed in 1897, 


RIVERSIDE POWER STATION 


induced-draught fans. The reciprocating engines are ‘of 
the Brush and Ferranti types, coupled to single-phase 
alternators, and Belliss-Peebles D.c. traction dynamos. 
Parsons and Willans turbines, coupled to Peebles alter- 
nators, and two Howden-Siemens mixed-pressure turbo- 
generators form the later additions to the generating plant, 
which has an aggre- 
gate capacity of 6, 000 
KW. (see fig..on page 
593). There is also 
a Chloride storage 
battery. Motor- 
generators provide a 
link between the A. C. 
and D.C. systems. The 
„% new station, at 
Riverside, was com- 
pleted and opened in 
April, 1913. It now 
contains generating 
plant of 14,000 Kw. 
capacity, consisting 
of two 2,000-Kw. 
turbo-alternators and 
two of 5,000 KW., the former running at 1,500 B. P. M. 
and the latter at 3,000. Both stations are at present 
used as generating stations, but eventually—in three or 
four years’ time—the old station will be shut down, so far 
as generating plant is concerned, and will be converted 
into a distributing station fed from the new main station. 
With this end in view, in addition to the ordinary de- 


RIVERSIDE POWER STATION: 2, 000-Kw. TURBO-ALTERNATORS AND SWITCH GALLERIES. 


but now contains nothing of the original plant therein 


installed. The oldest plant there was put in during 1904, 


and the latest sets in 1911. The boilers (page 592) are all of 


the B. & W. marine type, with chain-grate stokers and 


preciation of 7 per cent. per annum on the generating 

plant, the cost of the old station is being written down 

by annual sums which will completely wipe out the capital 

in five years more. There is here a striking example of 
- E 
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wise financial policy, which ought to receive the close atten- 
tion of municipal authorities at home, though we fear that 
some of them are too prone to relieving the rates of to-day 
to give due thought to the pressing needs of the imme- 
diate future. 

The system was originally entirely single-phase, the 
supply being given at 2,100 volts; the growing demand for 


plant had to be run in parallel under these conditions, ne 
instance ever occurred of a machine falling out of step, nor 


was there any trouble from heavy circulating currents 


between the generators, the plant running remarkably well. 
The two-phase system of generation at the old station was 
adopted merely as a means to an end; no consumers were 
ever supplied with two-phase current, the system beyond the 
switchgear being either single-phase, or three-phase with 
four wires. In the important parts of the town where both 
lighting and power are called for, the system is being 
gradually changed over to three-phase only. Power is 
supplied at 350 volts across phases, and lighting at 200 
volts between phases and neutral, the neutral being earthed. 

The high-pressure switchgear throughout the system is of 
the oil-break type, of various makes, including British Westing- 


RIVERSIDE POWER STATION > B. & W. BOILERS, AND COAL CONVEYER AND ASH CHUTES IN BASEMENT, 


power, however, rendered it necessary to adopt the three- 
phase system, and for this purpose two of the turbo- 
alternators were re-wound as two-phase machines, and two 
additional mixed-pressure turbo-generators of the two- 
phase type were in- 
stalled at the Fearon 
Road station. The reason 
for adopting the two- 
phase system was that 
the existing switchgear 
could thus be utilised 
at a low cost. Three 
pairs of Scott-connected 
transformers were put 
down, converting the 
supply from two-phase 
at 2,100 volts to three- 
phase at 6,000 volts. 
The necessity for adopt- 
ing the higher pressure 
arose from the fact that 
the area of supply was 
being considerably ex- 
tended, and as the new 
Riverside station was to 
work at 6,600 volts, 
this arrangement enabled 
the authorities to com- 
mence the supply of 
three-phase current for 
power at the proper volt- 
age two or three years 
before the new station 
was ready. It also pro- 
vided a convenient inter- 
connecting link between 
the two stations during 
the transition period. 


house, British Thomson-Houstonand Ferranti ; remote control 
has been adopted, and some of the switchgear thus operated 
has been in use for ten years, Automatic circuit-breakers 
are used, to the total exclusion of fuses, When running, 


FEARON ROAD STATION: B. & W. MARINE-TYPE BOILERS, 


Eventually new switchgear will be installed, and the 2,100- 
volt service will be abolished altogether. 
Although a variety of reciprocating and turbine-driven 


the generators are coupled directly to the bus-bars ; reverse- 
current relays were installed, but they are apt to act at the 
wrong time, and are, therefore, not used. 
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The Chloride storage battery, of: 1, 000 ampere-hours 


capacity, is installed in connection with the.traction supply, 
floating on the bus-bars. Direct-current overhead mains 
are ran through the central district for operating lifte, of 
which there are over 100 connected with the mains, 
there being many high buildings. Direct current is 
supplied for no other purpose, except traction, all other 
requirements being met with alternating current. 

„n designing the new Riverside station, no attempt has 
been made to create an ornamental 
monument to municipal trading; the 
building is regarded merely as a covering 
for the plant, and consists of a steel 
framework with corrugated iron roofs 
and side walls, the brickwork being 
carried up only 6 ft. above the level 
ef the turbine floor. Here, again, we 
may draw the attention of municipal 
authorities to the dictates of common 
sense, as exemplified in Shanghai. The 
floors are of steel and reinforced con- 
crete throughout, and the whole of the 
foundations were built up on a re- 
inforced concrete raft, not more than 
2 ft. deep. The raft is divided across 
the centre to provide against uneven 
settlement. The chimneys are of steel, 
and are provided with the Prat system of 
induced draught. 

There are eight Babcock & Wilcox 
boilers, four capable of evaporating 
22,000 Ib. per hour, and the other four 
28,000 Ib. each; these are fitted with 
inclined chain-grate stokers, with which 
a low grade of fuel can be burnt. A 
Green economiser is provided for each 

ir of boilers. Feed water is dealt with 
ive Olarke-Chapman steam-driven reciprocating pump, and 
two motor-driven Rees-Roturbo pumps. The boilers are 
fitted with internal superheaters ; the normal steam pressure 
is 200 Ib. per sq. in., and the steam is superheated about 
150° F. 

Coal is stored over the boilers in bunkers capable of 
holding 900 tons, and provided with shoots to the stoke- 
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INTERIOR OF FEARON ROAD STATION, 


hole. The coal is weighed with an Avery automatic weigher 
as it comes out of the barges on the river, a jib crane and 
grab being used to lift it into the hopper of the weigher ; 
thence it passes into the filler, and is carried by conveyors 


into the bunkers in the usual way. An auxiliary storage 
bunker outside the station has a capacity of 1,000 tons. 
Japanese and Chinese dust coal is used—mostly the former. 

The hot well is fixed overhead in the boiler house, so that 
the pumps are always flooded; an additional storage tank 
is provided inside the station. 

The circulating water for the condensers is taken from 
pumps installed in a special pump house built on the river’s 
edge. The pump house is built entirely of reinforced con- 
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TUBBO-ALTERNATORS IN RIVERSIDE POWER STATION, 


crete, the bottom of the building being at a level about 20 ft. 
below the basement of the turbine room. The circulating 
pumps, three in number, are of the vertical shaft centrifagal 
type, made by Messrs. W. H. Allen, Sons & Co., Ltd., of 
Bedford, and are below water level, so that they are always 
primed. Each of the pumps is driven by a vertical motor at 
the top of the pump house of 120 H.P., made by the Lanca- 
shire Dynamo and 
Motor Co., Ltd. Two 
smaller pumps are used 
to supply water to the 
feed-water tank and for 
general use in the sta- 
tion. The river water is 
pure, but very muddy, 
aud therefore a Boby 
filter is provided for 
dealing with it before 
it enters the storage 
tank. Lea recorders 
are installed for measur- 
ing the water passed 
through each turbine, 
and also the combined 
consumption of the 
whole station. 

The generating plant 
in the Riverside station 
at present consists of 
two three-phase turbo- 
alternatora, each rated 

at 2,000 KW., or 2,500 
K. v. A., and two 5,000- 
KW. or 6, 250-K. v. A. 
sets of the same make; 
the steam consumption 
at full load is 149 lb. 
per kw.-hour for the 
-smaller and 13 lb. for 
the larger machines. The air pumps are of the re- 


cCiprocating type, motor-driven on the smaller sets, and 


of the :rotary type, steam-turbine-driven, on the larger 
sets. : re = : 


— mmm mamma 
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A Tirrill regulator is used to control the voltage of the The first 19 miles of 6,600-volt underground cable was 
whole of the generators. three-core paper-insulated and lead-covered, laid in earthen- 


The extra-high-pressure switchgear is of the British ware troughing filled in solid with bitumen. These cables 
Westinghouse Co.’s make, each switch being contained ina were laid in 1912, but since then all underground cables 


have been steel armoured and laid 
direct in the ground, with lengths of 
wooden planking as a guard against 

mechanical injury from picks, &c. 
Practically all the high-pressure 
mains, with the exception of those noted, 
are underground. It is interesting to 
remark that Mr. Aldridge’s experience 
during 12 years with overhead cables 
in Shanghai has hardly made him 
acquainted with a single fallen wire; 
Even his 6,000-volt mains are of bare 


: ag: (i Y - * - 
\ En | 
2 a) ae a copper run alongside of the highways, 
i 9 7 “yi f ae 1 f — — * and no cradles or guard wires are used. 
Bus a 
' J a b | * 


Where telephone wires cross the higb- 
— ig- A ssure lines the f ided 
— pressure lines the former are provi 
with a continuous insulating cover, and 
where the feeders cross the tramways 
the former are similarly insulated ; 
this is much simpler than to use guard 
wires, and is, moreover, considered 
safer. Power is supplied to the tram- 
ways, but these are under a separate 
management. 
Incidentally we may point out that 
whereas the cost of house services in 
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REMOTE-CONTROL OPERATING SWITCHBOARD AT FEARON ROAD STATION. this country averages some £3 or £4, 
in Shanghai it works out at 10s. te 
separate brick and concrete cubicle. Duplicate sets of bus- 128. from the overhead mains—a most important considera- 


bars are provided, on either side of an alley-way about 4 ft. tion in the case of small consumers, of whom there are many. 
wide. All the switchgear is installed in a separate switch Electricity is very largely used by the native Chinese, even 
gallery on the same level 
as the floor of the tur- 
bine room. The two 
5,000-Kw. machines are 
controlled by electrically- 
operated . remote-control 
Reyrolle ironclad switch- 
gear. On the same floor 
are two 500-KW. trans- 
formers, which supply 
low-pressure current for 
use in the station. The 
remote-control board is 
mounted on the second 
floor of the switch 
gallery ; from this board 
all the high-pressure 
switches are controlled, 
as well as the governors 
of the turbines. The 
low-pressure switches for 
all the station auxili- 
aries are also mounted 
on this floor; they are 
of the British Westing- 
house Co.’s mining type. 
with automatic overload 
and no-volt releases. 
The distribution dis- F - ir. | ' 
tricts are normally = ms) = s 
divided, connecting links ‘ À — er 


being used only during \ 
Tii 


N 


. 
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repair work or when any | ts x 
special reason arises for | WES | 
interconnection. Alllow- * WS 
pressure distribution, ~ 
both single and three- 
phase, is on the over- 
head system—three-wire 
for the single-phase and 
four-wire for the three- INTERIOR OF PUMP HOUSE AT RIVERSIDE, 

phase. The single-phase 3 
high-tension feeders are all overhead and at 2,100 volts. in the poorer classes, and nearly 4,000 new service connec- 
The three-phase feeders at 6,000 volte are laid under- tions were made in 1914, bringing the total up to.15,000. 
ground except in country districts, where they are overhead. (To be continued.) 
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TRAMWAY and RAILWAY NOTES. 


(Continued from page 590) 


Continental. — SWITZERLAND. — THE St. GOTHARD 
RaILWAT.— The principal question which was discussed at the 
recent meeting of the Standing Committee of the Administrative 
Council of the Swiss State Railways related to the estimates for 
construction and working in 1916. Included in the estimates was 
asam of £120,000, which is pr jected expenditare for the intro- 
duction of electric traction on the Erstfeld-Bellinzona action. If 
this amount is not large in comparison with the total estimated 
expenditure of £1,540.000. it yet shows that the works are to be 
continued without interruption. The programme provides for the 
allocation of still larger sums for electrical construction in future 
years, so that the completion of the entire length is expected to be 
effected by 1920. 


Eccles.— With the prospect of a further decrease in 


the staff of the tramways aud the necessity for economisir g in the 


use of electrical energy, the ad: ixahility of a further reduction in 


the service, particularly late at 1. ight, is under consideration. 


Halifa 1.— FEMALE Lasour.—T he Tramways Committee 
bas bren empowered to employ female labour on the tram w y-. to 
replace the 30 men who have j ined the Forces, and alsn to a-sist 
in filling vacancies which it is expected will arise during the 
coming winter. Up to the present over 120 women have asked to 
be instructed in the duties, and from these vacancies will be filled 
as and when required. 


Huddersfield.— HALF-YEARLT ReEport.—The Tram- 
ways Managers’ Report on the working of the tramways during 
the past half year shows that the income amounted to 275.086 
(12°8d. per car mile), as against £64,784 (11°33d. per oar mile) in 
the corresponding period of 1914, whilst the expenditure totatled 
to £41,448, as against £34,371 in 1914, leaving a gross surolus of 
£33,638, as compared with the 1914 figure of £30,413. The net 
surplus was £10,428, as against £10,677 for the six months ended 
September 30th, 1914. 


II ford.— FzMAL NR LABOUR.— The Council, on the re- 
commendation of the Tramways Committee, has decided to employ 
women conductors, who are to reoeive the same psy as men. 


Japan.—The final plans for the construction of a Govern- 
ment railway line from Tokyo to Kot é, cutting off the haul over 
the Hakone Mountains by boring a tunnel through the mountains 
near Atomi, were adopted during 1914. It is intended to ure 
electric power fur hauling through the tunnel. The year 1914 
witnessed the completion of the lung-expected el: ctric line between 
Yokohama and Tokyo. Uofortunately, the engineer having the 
work in charge decided to a'ter the plans submitted by the foreign 
experts called into consoltation, hoping to effect a saving in the cost 
of the line. The overhead bontact wire for carrying the current 
was, in the original plan, to have been welded to the supporting 
carriers. The plan adopted provided for the support of the wire by 
means of a hook not closed. As a rerult, when the line was 
opened, the passage of a train would elevate the wires so that they 
slipped off the hooks, The consequent confusion tied op the line 
for more than four months. The line is now (July, 1915) in 
operation, and is proving very successfal.— Eu stern Engineering, 


Leeds. — Women Conpuctors.—After having undergone 
special training, 26 women o nductors began their service on the 
cars last week. Between 500 and 600 applications have been made 
by women for employment, and 75 of them are at present receiving 
instruction preparatory to filling the vacancies. 


Stalybridge.— FEMALE Lasour.—The Joint Board has 
authorired the appointment of women car conductors and women 
shed workers. 

The Board has decided to grant all men of military age permis- 
sion to enlist, on the understanding that no financial grant is made 
to them. Employé» who were in the service of the Board prior to 
the war will have their places kept open. 


Stoke-on-Trent. — Tramway Lease. — The Special 
Committee of the Council appointed to des) with the que; dion of 
the suggested agreement with the Potteries Electric Traction Co., 
regarding a new lease by the Corporation to the company, pro- 
por ed certain modifications, the most important being that the 
new lease should expire in 1932 instead of 1940; that a clause be 
inserted reeerving to the Corporation the power to require the 
company to put into operation 44. stages over the whole or part 
of the tramway system; and that if during the continuance of the 
agreement it became necessary to install plant for the generation 
of any further electrical energy for the pu’pore of the underts king, 
the electrical energy should be teken from the Corporation upon 
terms to be agreed. The company state that the amendments to 
the agreement were so many and so serious that it was impossible 
to carry out the proposals for improving the system, and suggested 
a oonference between representatives of the Corporation and 
company. The Council has therefore decided to defer the matter, 

the question of a conference being in abeyance.—Birmingham 
Daily Post. 

Wharfedale.— RAILLESS Traction.—A further stage in 
the opening up of Wharfedale by railles- trolley vehicles has been 
reached by the completion of the Guiseley and Burley-in-Wharfe- 
dale section, over which atrial run has been made. The route is 
now open to the public. 


TELEGRAPH and TELEPHONE NOTES. 


Argentina.—A concession has been granted to Mr. O. 
Eld- iog e. representing the Federal Holcing Co, ot New Yurk, for 
the erection near Buenos Ayres of a high-power wireless station, 
to communicate with a corresponding station to be erected near 
New V. rk. on the Poulsen system. The work is to be completed 
within 21 months. 


Recording Wireless Signals.—According to the Elec- 
tricul Experimenter, of New York, the reason why the Govern- 
ment took poseession of the German wireless station at 8, yville 
was that a continuous record of the signals sent out from Sayville 
was made by Mr. O. E. Apgar, of Westfield, New Jersey, and was 
regularly forwarded to the Chief of the Secret Service Bureav. It 


is atated that Mr. Apgar had . evelop-d amplifying apparatus which 


enabled him to secure absolutely faithful ꝛ1eoords of the wirelees 

signale on phonographic wax cy.iuders; it was found that secret 

messages, in code and otherwise, were sent alo: g with regolar 

messages which had been duly censos: d. Details of the method of 

amplification are lacki: g, beyond the s atement that the Audion 

3 is used in cor junction with the perfected Armetrong 
rcuite.” 


Spain.—A telephonic network is projected for the 
province of Bircaya, by an arrangement between the Provincial 
D-putation and the State, the local municipal authorities being 
invited to co-operate. The Deputation is prepared to advance 
250.000 pesetas towards the cost, if the inetallation is made with 
copper and iron wire. The principal station of the network 
is to be located at Bilbao, with sub-exchanges at Guernica, 
Durango, Plencia, Miravalles, &c., to serve the rusal populations. 


Wireless on Board Ship.—It is reported that the 
Standard Oil Co., of New Jersey. has placed a contract with the 
American Marconi Co. for the substitution of the Marooni system 
for the Telefunken system on 22 of its shipe. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Aberdeen.—November 25th. G N. of Scotland Railway 


Co. 8.x or twelve months’ eup.ly of tele-rarh material. Forms 
of tender from the Stores Superintendent 8 Guildford Street. 


Australia. — December 7th. PM.G.’s Department 
(various States). Non-encrosting zincs, carbon and manganese 
powder, manganese chloride, chloride cf ammonia porous pots 
(2 in.). outer jare for cell, carbon blocks, resistance boxes of 5,000 
ohme, &o. See * Official Notices October 15th. 

_Decembe: 20th. P. M G.'s Department, N.S.W. 4,250 telephones 
(Scredule 454). - 

January 5th, 1916. P. M. G 's Derartment, Queensland. Copper 
wire and scoersories (Schedule 356). January 26ch.— Telephone 
instruments (Sohedu'e 344). 

January 19th, 1916. P.M.G.’s Department, S. Australia. One 
common multiple switchboard, Telephone Exchange, Adelaide 
(Schedule 405). 

GOULBUBN. — December 15th. Council. One 200. Kw. direct- 
coupled generat irg set, gas or steam driven. Specification, 10s., 
from tte Local Government Association, 103-4, Queen Victoria 
Marketa, S) dney, or the Town Clerk. 

SYDNEY.—December 6th. Municipal Council. 33,000-volt out- 
door tran-formers and switchgear. Specifications (1Us. 6d.) from 
E-ectric Light Department, Town Hall. 

N vember 22nd. City Council. Cable-testing outfit. Electric 
Livhting De; artment, T., wn Hall (10a. 6d.). 

December 20th. Metropolitan Board of Water Supply and 
Sewersge Thr-e oe: trifueval pumps and electric motora, each to 
pomp 6,300 gallons per minute. and one to pump 15,100 gallons 
per minute, together with switchbnarde, atarte ; a, &., for the 
pumping station at Marrickvil'e, NS.W. Deposit £10. Tenders 
to the Board, at 341. Pitt Street, Sydney, N.S.W.* 

Jafiuary Izth. 1916. N.S.W. Railway ana Tramway Department. 
Two water - tube boilers &c., for the Zara Street power house, 
Newcastle. See issue of Ootober 8th for further particulare. 

January 3lst, 1916. Three eleotricslly- operated railway freight- 
car traneferers, for Jones Bay wharfage, Pyrmont. Partioulars 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

MELBOUBNE.—December 14th. Deputy P M.G. Eleven sections 
of a lamp-signalling trank-line switchboard, and other material 
necessary for increasing the equipment of Melbourne trunk 
exchange from 108 to 240 lines Schedule 1,207.% ` 

December 14th. P.M.G For delivery in all States, 18.670 
commor -battery wall pattern telephones, manufactured in Australia, 


‘Sched. No. ] 264. Tenders will also be considered for instruments 
manufactured in countries other than Australia. 


January 5th, 1916. Installation of automatic sprinklers and 
thermostats at Jolimont car-shed. Chief Storekeeper, Railway 
Offices, Spencer Street. M- Ibourne. 

PERTH.— December 82h. 294 accumulators, and power board 
complete, for P. M G.“ D-pt. See Official Notices October 8th. 


Barrow-in-Furness. — November 8th. Corporation. 
Installation of « leotrio ligat at the Victoria Schouls, Oxford Street 
Specifications from the Borough Electrical Engineer. 
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Bradford, — November 13th. Corporation. Twelve 
months’ sup ly of lamp fittings, insulating material and tramway 
stores for the Tramways Oommittee. Specifications from the 
Tramway Offices, 7, Hall Ings. 

Chatham. — November 24th. T.C. Twelve months’ 
supply of incandescent electric lamps. Specifications from the 
Borough Sarveyor’s office, Town Hall. 


Dublin.—November 15th. Twelve months’ supply of 


stores for Dablin United Tramways Co. See ‘Official Notices” 
October 29th. 


Enniskillen.— December 1st. Sligo, Leitrim and 
Northern Counties Railway Co. Twelve months’ supply of tele- 
graph materials. Forms of tender from Mr. J. Duff, Secretary's 
office.. ' 

London. — November 8th. H.M. Commissioners of 


Works. Cord-grip electric lampholders. Controller of Supplies, 
18, Queen Anne's Gate, S. W. 

Manchester.—November 16th. Tramways Committee. 
(a) steel girder tramway rails; (5) permanent way specjal track 
work ; (c) permanent-way pointa, tongues and crossings. Specifi- 
cations, &o. (one guinea each, returnable), from Mr. J. M. MoElroy, 
General Manager. 

New Zealand. — NAPIER.— November 9th. Borough 
Council. Two gas engines, two D.C. electric generators, two 
switchboard panels, cables, spares, and other apparatus. Deposit 
£100 ; local representation.“ 

Spain.—November 15th. The municipal authorities of 
Casinos (Province of Valencia) are inviting tenders for the oonoes- 


sion for the electric lighting of the town during a period of four 
and a balf years. 


St. Helens.—November 17th. Erection of engine house 
and other works at Oropper's Hill power station. Particulars 


from Mr. E. M. Hollingsworth, Borough Electrical Engineer (81 18. 


returnable). 


Warrington.— November 16th. Supply of E. H. r. cable, 
for the Tramways Committee. See Official Notices ” to-day. 


Specifications for the items marked * oan be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


OLOSED. 
Australia.—The following contracts have been accepted: 


COMMONWEALTH DEPARTMERT OF DEFENCE. 
Electric lift, Catherine Hayes Hospital, Randwick, £88).—Standard 
Waygood Hercules, Ltd, 


COMMONWEALTH DePpaRTmMagT OF THE Navy. 
15-ton cantilever electric crane, for Commonwealth Dockyard, Cookat 20 
sland, £1,881.—Fyvie & Stewart, Ltd. 


Vioroaian RaiLwars DEPARTMENT. 

Eleotrio lighting material for the Jolimo:t oar- repair shop, two pole 
ironclad switches, 80 amperes, £2 3:3. 6d. each; ditto, 15 amperes, 
£2 ls. 3d. each; ditto, 50 amperes, £2 10s. 4d. each; three-p rie ditto, 
20 amperes, £3 3s. 63. each; pull-in boxes, £2 17s. each.—Warbarton, 


Franki, Lid. 
Pnak nan (Vic.) Councit. 
Carbon lamps, 62d. each ; metallic filament ditto, ls, 24d. and 1s 6d. each. 
— Edison & Swan United Eleotric Light Oo., Ltd. — Tenders. i 
Hampsbire.— The following is a list of the tendera 
received for the electrical installation required at the Park Prewett 
Asylum, near Basingrtoke, to be executed under the direction of 
Messrs. G. T. Hine & Pegg, of Westminster, architects for the 
Hampshire Joint Asylums Visiting Committee :— 


R. Alger & fons, Newport, Mon. ‘ £22,855 
Rashleigh Phipps & Co., London .. si 2 ee 22,898 
H. J. Galliers, Brighton y% 92 id ii 22 012 
C. Cooper & Co., London 25 ge kes se 1,287 
Nuneaton Electrical Contracting Co., Ltd., Nuneaton 21,093 
Btrode & Co., Londan.. 2A 828 sg a re 496 
Crompt n & Co., Ltd. London 20 422 
Toy @ Winslow. Londen a 19,954 
Foote & Milne, L'd., London i 19.065 
Mann, Egerton & Co., Ltd., Londo 18,860 
Rawlings Bros., Lordon .. 98 : 18,-51 
W. J. Furse & Co, Ltd.. Nottingham 18,419 
Tyler & Freeman, London .. T his gs 8 18.258 
Ed muadson's B'ectricity Corporation, Ltd., London 17,660 
J. Davis & Co., Ltd.. Routhampton ais ti as 7,568 
W. Conte: & Sons, Bellat .. 958 ey : 17,446 
Hancock & Rixon, Londoa .. 17,124 
Cox-Walkers, Ltd., Darlington g 16 461 
H. J. Cash & Co., Ltd., London 16,116 


National Electric Construction Co., Lid., London 
Hill. Upton & Co., Oxford. 5 . (accepted) 15,489 i 


Wimbledon.—The Electricity Committee of the B.O. 
reported that the contractors for the supply of coal to the elec. 
tricity works had been in communication with the various colliery 
companies respecting an adjustment of the prices in accordance 
with the Price of Coal (Limitation) Act, 1915, and have received 
the following replies :— 

„Nailston Colliery Co. are unable to make any reduction, as their 
present contract prices conform with the Act. 

“S. Lsicester Co. are prepared to remit a sum of 6d. per ton on 
the present contract price at the pit.“ 

“ Kingebary Colliery are prepared to reduce the contract price of 
their coal by 4d. per ton on the nutty slack, and Is. per ton on the 
small nuts.” 

Ibstock Colliery, Ltd., are prepared to reduce the price of their 
ooals by 18. 104d. per ton.“ 


FORTHCOMING EVENTS. 


University College, London.—Friday, November 5th. At 6 p.m. Second 
5 a p Sereg Heating and Blectrio Furnaces,” by Prof. J, A. 
eming, F.R 8. 


Salford Technical and Engineering Association.—Satarday, November 
pib. e 6.80 p.m, At Roya: Technical Institute, Peel Park. Members’ 
apers. i 


Institution of Electrical Engineers (Scottish Local Section).—Tuesdey, 
Morom noe Ssh. At 207, Bath Street, Glasgow. Chaumaa's Inavgural 
reas, 
(Yorkshire Local Section).—Wednesdav, November 10th. At 7p m. 
At Hotei Metropole, Leeds. Chairman's Address and Smoking Concert. 


Greenock Electrical Society.—Friday, November 12tb. At 7.45 pm. At 
Temperance Institute, 19, West Stewart Street. Paper on Kinemat graph 
and Kinemacolor,“ by Mr. P. C. Kerr. 


Manchester Association of Engineers. Saturday, November 18th. At 
Grand Hotel, 1 Street. Paper on Solenoe and Practice in En- 
r, 


tineering,“ by E. Stromeyer. 


NOTES. 


Excess Profits Tax.—The following question and reply 
which appear in the Parliamentary Proceedings of the 28th ult. 
are of special interest to all electrical supply companies :— 

Qaestion put to the Chancellor of the Exchequer by Mr. Grant: 
—* If commercial companies, which exist under statutory limita- 
tions in regard to tenure or statutory charges and prices, will be 
permitted, under the Finance Bill, to submit their cases to the 
Com missioners for consideration in regard to excess profits? 

Answer: — In the case of statutory companies, any question of 
the adequacy of the 6 per cent. rate of return, in view of statutory 
limitations -as to period or conditions of tenure, would be matters 
for consideration of the Board of Referees under Clause 38.“ 

We understand that the Chancellor of the Exchequer recently 
received a deputation representing an important and influential 
group of London and provincial electric supply undertakings on 
this question. 


Engineering Labour Disputes,—The Evening Standard 
states that an important agreement for the purpose of avoiding . 
disputes has been entered into between the Engineering Employers’ 
National Federation and the National Amalgamated Union of 
Labour. Its provisions are :— 

When a question arises, an endeavour shal) be made by the management 
and the workmen directly concerned to settle the same where the question 
has arisen, Failing settlement, deputstions of workmen shall be received by the 
employers without unreasonable delay for the mutual discussion of any 
question in the seitlement of which both parties are directly concerned. Ja 
the event of no settlement either party may bring the question before a loca! 


conference to be held between the local association and the local represen- 
tatives of the Aociety, 


Local conferences shall be held within seven working days from the receipt 
of the application by the seoratary of the looal association or the local repre- 
sentative of the Society. Failing settlement at a local conferenoe of any 
question brought before it either party oan refer the matter toa central 
conferenoe (to be h ld on the second Friday of each méath) whicb, if thought 
desirable, may make a joint recommendation to the constituent bodies. 

The agreement adds that until the above procedure has been 
carried through there shall be no stoppage of work either of a 
partial or a general character. 


The War and British Industry.— With reference to 
our leading article to-day, we read in the Times of yesterday that 
the Parliamentary Committees of the Allies will meet in confer- 
ence in Paris in January to consider important trade questions 
that will call for common action at the end of the war, The 
British Committee on Wednesday appointed a sub-committees to 
make the necessary arrangements on this side. 


A Girl Electrician.—The Edinburgh Evening Dispatch 
records an instance of a girl, 20 years old, who is doing the work 
of an electrician. She is Miss May Traill, the daughter of Mr. 
W. A. Traill, an engineer who was the construotor of the Giant's 
Causeway and Portrash Electric Tramway, which was opened in 
1883. Misa Traill, who studied horticultare at S:udley College, 
Warwickshire, exhibited her gift for mechanics while still a 
student, and was made chauffeur of the College motor-lorry. When 
this was purchased by the Government, she drove it from Studley 
to London, a distance of over 100 miles. Subsequently she was 
placed on the etaff of the College in charge of the electric light 
and power installation. This consists of a 50 H.P. gas engine and 
saction-gas plant driving two dynamos, with a set of accumulators, 
for the electrio lighting, and power for running the dairy and 
laundry plants and the electric incubators for hatobing chickens 
by electricity. She has the assistance of a young lady pupil and 
two boys, and has set free a man who is now engaged in making 
torpedoe3. 


Royal Assent.—The Royal Assent was last week given 
to the followiog Acts :— 


Post Office and Telegraph Act, 1915. 
L. C. O. (General Powers) Act, 1915. 
L. C. C. (Tramways and Improvements) Act, 1915. 


Aceidents.— The Times states that through an electric 
cable fusing early on Sunday morning at the Grove Road Military 
Hospital, R.chmond, one nurse received burns, and another west 
incapitated by shock. 

Chas. Stevens, an employé of the Galway Eleotric Light Co., was 
severely burned while working on an electric main on October 36th. 
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Fatalities. —At Neath, on Thursday last week, an inquest 
was held touching the dea h of an Italian named Matteo Simeone, 
who was killed at the restaurant of Mr. Uilo, in Windsor Road, 
Neath, two evenings before. Ia the saloon of the restaurant 
a metal bar charged with electricity runs round the counter, and 
a person standing on a metal footplate set in the floor and touch- 
ing the bar completes the circuit and receives an electric shock. 
The arrangement is regarded ae a means of producing mirth at the 
expense of the uninitiated. Simeone had switched on the current 
from the main supply with the object of playing a practical joke 
upon a oustomer, but the latter received warning, and the joke 
miscarried. A few moments later Simeone himself caught hold of 
the bar, and in raising himself to the counter stepped on to the 
footplate. He was at once seen to swoon, and before medical aid 
could be summoned he died from heart failure.. It was stated in 
evidence that Simeone had been rejected by the Italian Army 
authorities because of a weak heart. John Ullo, another asristant 
at the restaurant, said that when the deceased received the shock, 
he exclaimed, John, turn the electric off.” Nicholas Ullo, the 
proprietor of the establishment, said he had the brass rail con- 
nected to the electric wires 18 months ago in order to keep the 
boys away. Six months ago the plate was put in the floor. He 
himself knew nothing about electricity. Mr. J. Wesley, electrical 
engineer, of Sxewen, stated that one of his men laid on the supply 
of electricity without his knowledge. He had made a test, and 
found 30 volte between the rail and the foot-plate. This was the 
maximam obtainable at the spot, although the voltage in the 
mains was 200. The Coroner characterised the device as a stupid 
one. The Jury returned a verdict of death from an electric shock, 
which accelerated the heart diseare from which deceased suffered, 
and added a rider that the Neath Corporati n be asked to do away 
with any similar contrivance which may be found existing in the 
town. 

IsLINGTON.—An adjourned inquest was held on O tober 28th 
into the cause of death of Eigar M. Jackson, aged 36 years, an 
aro lamp trimmer, who was killed on October 21st. Deceased had 
been employed by the Islington Borough Council since May, and 
on the evening of October 21st he climbed to the top of a lamp 
standard by means of portable brackets. He was seen to fall, 
striking his head with great force. Life was found to be extinct. 
As a result of a post-mortem examination, Dr. Spilsbury, 
pathologist of St. Mary's Hospital, reported various injuries to the 
brain, the spine, &c., and he found blisters on both handa, which, 
he thonght, were caused by an electric shock immediately before 
death. Evidence was given at length by Mr. A. MoAllister, a 
member of the electricity department staff. Mr. Albert Gay, 
Borough Electrical Engineer, said that after hearing the evidence 
he thought that it was possible for the deceased to have received 
an electric shock. If he had had rubber gloves he would not have 
received it. He had never heard of a trimmer climbing the 
columns whilet the switch was on for the purpose of tapping the 
glass globe to make the carbons fall into position. It would be 
a dangerous thing to do. A juror said he knew it was done, for 
he had done it himself. A police-coustable said that he found a 
pair of rubber gloves amongst deceased's effects. A verdict of 
“ Accidental death owing to having. received an electric shock 
was returned. 

A verdict of death from heart failure following heart disease 
was retarned by a Belfast coroner's jury Mm the case of Robert 
John Lockie, aged 38, who had been employed as an electrician 
in the Corporation gasworks. Deceased was apparently in his 
rae aoe up to a moment before he expired, while at duty at 
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Rifle Club Friendly.—A friendly match between teams 
representating the British Electric Transformer Co. and the 
Ediswan Rifle Cluh, took place on the range of the former club at 
their works at Hayes, Middlesex, last Saturday afternoon. The 
conditions were :—Two sighters and 10 shots on five bull targets, 
eight in each team and six to count. The result was a win for 
the British Electric Transformer Co. by 551 to 541 points, the 
teams averaging 92 3 and 90˙2 respectively. On the winning side 
the highest scores were Harvey 99 and Whish (captain) 95, while 
for the losers Golding and Winterflood each scored 94. The 
visitors were entertained to tea, and Mr. J. Cooper for the visitors 
proposed a hearty vote of thanks to the hosts for their hospitality, 
to which Mr. Whish, captain of the B.E T. Co.'s team, responded. 


Municipal Hustle“ at Sheffield.—It is, of course, 
well known that the Sheffield manufacturers have rendered enor- 
mous services to the country during the emergencies of the past 
year, and that in eo doing, they have called in the help of the 


Corporation electric supply department to a very large extent, 


necessitating quite unlooked-for extensions by the latter. At the 
present time big electricity extensions are in hand and the civic 
authorities, we are glad to note, have agreed on a course of action, 
of which even the American hustler may well be envious. 

The urgency with which things are being accomplished, may be 
gathered from the fact that at a recent Electricity Committee 
meeting, Mr. Fedden, the general manager, obtained absolution " 
for placing on his own responsibility orders to the extent of 


£120,000; apparently his action was at once approved by the 


Emergency Committee of three members, who had not had time 
to meet to discuss the subject. The chairman reported that he 
had authorised Mr. Fadden to accept a further £3 000 tender, and 
that a motor lorry had been purchased “at the price now men- 


tioned.” By now it is probable that a further £6,000 tender for. 


coal-handling plaut at Neepsend will have been accepted. We 
congratulate the City Council on a discrimination—rare in muni- 
cipal management—of things that matter.“ 
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Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING CORPS.— Company Orders.—By Lieut.-Col. O. B. 
Clay, V. D., Commandant, for week commencing November 8th, 
1915 :— 

Drills, 6.15 to 7.15 ; 7.15 to 8.15 p.m. 

Saturday, November 6th, 1915;—Company Parade, 2.30 p.m. 

Monday, November 8th.—Section 1, Technical ; Section 3, 
Squad or Working Party. Í 

Tuesday, November 9th.—Section 2, Technical; Section 4, 
Shooting Working Party. l 

Thursday, November 11th.—Section 3, Technical; Section 1, 
Shooting Working Party. 

Friday. November 12th.—Section 4, Technical; Section 2, Squad 

or Working Party. 

Sections for Technical Drill will fall in at the Headquarters 
of London Electrical Engineers (T. F.), at 46, Regency Street, B. W. 

Sections for Squad, Signalling, Shooting and Working Parties 
will fall in at the new Headquarters, Ohester House, Eccleston 
Place, S. W. 

Volunteers for trench work on Sunday, November 7th, are 
requested to give early notice to their Section Commanders. It is 
hoped that, as far as possible, the men who attended on the 3let 
ult. will attend again on the 7th inst. 

7 E. G. FLEMING, | 
Company Commander and Acting Adjutant. 


3RD BATT. (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- 
TRRRS).— Battalion Orders by Colonel S. G. Grant (Offloer Oom- 
manding), Thursday, November 4th, 1915 :— 

Week-end Parades.—Saturday.— The Battalion will parade at 
Baker Street Station at 2.15 p.m., for Battalion Manceavres, and 
will proceed by train as follows :— 

North London Platoon, Blackheath Platoon, and No. 8 Platoon, 
“ B” Company, under command of Mr. Marples, to Hendon, where 
they will detrain. i 

The remainder of the Battalion, under command of Mr. King, to 
Wembley Park. 

Instructions will be issued to Officers concerned. 

Sunday.—The Battalion will parade at Liverpool Street Station 
(Low Level entrance, G. E. R.) at 8.65 a. m., and proceed by train for 
Entrenching duties, returning at 4.59 p. m. 

This order is subject to permission being granted for the 
Battalion to return by the 4.59 train. 

Musketry.— Saturday next, the 6th inst. There will be shooting 
at both Acton and Bisley Ranges, as usual. Members proceeding to 
Aoton must parade there at 2 p.m. punctually. Those shooting at 
Bisley must report themselves to Sergeant Cotter, at the barrier of 
No. 9 Platform, Waterloo Station, at 12.45 p. m. 

Tuesday, November 9th. Shaoting at Acton, as usual, at 2 p. m. 

There will be no shooting at Bisley on Sunday next, the 7th inst. 

A. G. Joiner, Major and Adjutant, O. B. O. 


Institution and Lecture Notes. — The Institution 
of Electrical Eagineers.—Sinoe the publication of our forecast 
of meeting arrangements in our issue of Ostober 15th, it has been 
found necessary to make several alterations in the programme, 
which, for London, now stands as follows :— 

November 18th.—Charles P. Sparks (President). Inaugural Address. (The 
premiums awarded for papers read or published during the past Session 
wilt ba presented at this meeting.) 

November 25th.—Prof. A. B. Field. Bome Difficalties of Design of High- 


Speed Generators.” 
December 16th.—J. R. Beard. The Design of High-Pressure Distribution 


Systems.“ 
nd 18sh, 1916.—Prof. Miles- Walker. The Predetermination of the 
Performance of Dynamo-Hlectrio Machinery.“ 

January 2th.—N. W. Storer. "The vossibilisies in the Design of Oon- 

tinuous Current Traction Motors. 

MANCHESTER LOCAL SECTION —Mr. B. Welbourn will deliver 
his inaugural address at the opening meeting of the Section on 
Tuesday, November 16th, at 7.30 p.m. The following other 
arrangements are announced for the first half of the Seasion :— 

November 3)th.—Prof. A. B. Field on Some Difficulties of Design of High- 

Speed Generators.“ 

December 14th.—Mr. J. R. Beard on The Design of High-Pressure Distri- 

bution Systems.” 

January IIth, 1v16.—Prof. Miles- Walker on The Predetermination of the 

Performance of Dynamo-Electris Machinery.“ 

January 25th.—'' Printing Telographs.”’ 

Other meetings will follow on February 8th and 22nd and 
March 8th and 21st. The Engineers’ Club is electing members of 
the LE.E. to be temporary members of the Club for the five 
meetings already arranged. 

DUBLIN LOCAL SECTION.—On account of the war it has been 
decided to suspend the meetings of this Section for the present. 


Royal Institation.—The Ninetieth Illustrated Christmas 
Course of Afternoon Juvenile Lectures will be delivered this year 
by Prof. H. H. Turner, D Sc. D.C.L., F. R S., his title being Wire- 
leas Messages from the Stars.“ The subj-cte are as follows: How 
the Messages are Carried, Tuesday, December 28 h; How the 
Messages are Received,“ Thursday, December 30th; First Message: 
We are very far away,’ Saturday, January let; Second Message: 
Some of us are Giants and some are Dwarfs,” Tuesday, January 
4th; Third Message: But we all behave much as you do, 
Thursday, January 6th; Fourth Message: And in fact we are 
your Blood R:alations,” Saturday, January 8th. 


Untverstty College, London.—In his first lecture on “Electric. 
Heating and Electric Furnaces” last week, Prof. Fleming dealt 
with general considerations regarding the laws of heat and the 
measnrement of temperature, accompanying his remarks with a 
series of interesting experimental demonstrations. The effective- 


ness of the method of obtaining the equivalent of a real black 


body by using an aperture in the wall of a hollow vensel was 
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well illustrated with the aid of boxes coloured red, blue and yellow 
internally, all of wh‘ch, when viewed through a hole in tha lid, 
looked exactly alike and exo-edingly bla k The fact that for 
‘goourate therm m-et*y under workshop conditions electrical 
methods were indispensable was clearly shown. 


Appointments Vacant.— Station fitter (458.-508.), 
lineman joiater (40 .-508.), wireman (403.-50a.), fitter drivers 
(37e.-438.), engine drivers (303-378), switchboard attendanta 
(288.-40 %.), lineman or wireman's mate: (258. 308.), for Mititary 
Camps, Southern Command; switchboard attendant (358). for 
Stockport Eleotricity Department; clerk, male or female (£70), 


for Barnes U. D. O. Electricity Department. Particulars are given 
in our advertisement pages to-day. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commeroial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELEXOTHIOAL REVIEW posted as to their movements. 


Central Station Officials—Mr. HERBERT MILLER has 
secured appoint to the position of manager of the elec- 
tricity works of the Holmfirth District Council. There were 
65 applicants. 

Mr. BoypeLL SHALLIs, who was an assistant engineer at the 
municipal electricity works at Canterbury, has been granted 
a commission in the Royal Engineers (Inland Water Trans- 
port Section). 

Corporal REGINALD EpwARDS, who was until enlistment, in 
September, 1914, on the staff of the Bristol Corporation elec- 
tricity works, has received a commission in the Royal Engi- 
neers as second-lieutenant. He has been at the front in France 
for eight months, 


Tramway Officials.—Mr. H. J. Smiru, who has been 
resident engineer for the Worcester Electric Traction Co., Ltd., 
for the last twelve years, has been appointed manager of the 

Tynemouth and District Electric Traction Co., Ltd. 


General.—Mr. Tuos. Pratt, head of the firm of 
Christopher Pratt & Sons, Ltd., electrical contractors, of 
Bradford and Ilkley, president of the West Yorkshire 
Federated Chambers of Trade, has four sons with the Forces 
and two in the O.T.C. 

The London Gazette of October 27th contained the follow- 
ing :—“ Company Quartermaster Sergeant George Harbord 
Gyton to the 3/lst London Divisional Signal Company, R. E. 
(T.), as second-lieutenant.“ Mr. Gyton was the winner of the 
Christmas morning swimming race in the Serpentine in 1912 
and carried off the Peter Pan Cup. He is also an inventor of 
counterweights for electric light pendants, particulars of which 
have appented in our pages. 

_ Mr. W. Trevor Roper, who has been appointed a lieutenant 
in the A.S.C., is an electrical engineer, and manager of 
Messrs. Veritys, Ltd., Dublin. 

Second-Lieutenant R. B. Duniop, 70th Field Company, R. E., 
Who has been wounded in action on the western front, prior 
to the war held a position in the firm of Messrs. Siemens, at 
Glasgow. 

Mr. D. W. McGurrire (now on active service), who had 
charge of the marine side of the business of Messrs. Stevenson 
and McGuffie, of Glasgow, has resigned his position as a 
partner in the firm. Mr. H. A. McGuffie and partners will 
carry on the business as consulting, mechanical, and electrical 
engineers under the same firm name. 


Roll of Honour.—Lieutenant (temporary Captain) 
Henry ALexannerR Hammicu, of Stretford, formerly employed 
at the British Westinghouse Works, Trafford Park, has been 
awarded the Military Cross for conspicuous gallantry at Helles, 
Gallipoli Peninsula. 

Private ALBERT Jewssoury, 1/5th Duke of Wellington’s Regi- 
ment, of Ravensthorpe, where he was with the Yorkshire 
Electric Power Co., Ltd., as an electric cable jointer, has been 
killed in action in France, having been shot in the forehead. 

Gunner WALrRR Hupson, who was on the staff of the Kes- 
wick Electricity Co. prior to enlistinent, has been, wounded 
in action in France. 

Gunner ARCHIBALD WM. HOMEWOOD, of the Royal Horse 
Artillery, who has fallen in action in France, was prior to the 
war engaged at the Charlton works of Messrs. Siemens. 

Private Harry Seep, of the 8th Battalion King’s Own Scot- 
tish Borderers, who was engaged in electrical work at Stockton 
Heath, near Warrington, prior to the war, has been killed in 
action in France. He enlisted in September, 1914, and went 
to the front last June. 

Private Gro. Sintey, who was on the electricity works staff 
of the Barking U.D.C., has been killed in action in France. 

Private Percy BIRD. of the 4th South Staffs. Regiment, 
attached to the 2nd Battalion, who was on the staff of the 
Woaleall Corporation electricity works, is reported to have been 
killed in action. 

Private G. W. R. Prex, 6th Battalion Duke of Cornwall's 
Light Infantry. who was wounded in France on October 9th, 
in the attack near Hulluch, and died of wounds in hospital on 
October 12th, was motor inspector in the mains department 


“liam Aubrey Luntley (42), manager o 


of the County of London Electric Supply Co., Ltd. Corporal 
SyDNEY D. Woop, Machine Gun Section, B Company, Nor- 
folk Regiment, who was killed in action on October 9th in 
the attack near La Bassee, was in the service of the County of 
London Co.’s mains department. Private E. GoRDON Monrtey, 
Queen’s Westminsters, who was killed in action on October 
12th, was also in the service of the Couhty of London Co.'s 
mains department. 


Obituary.—The death occurred on October 23rd of 
Mr. Geo. Patron, who had for many years been in business as 
an electrical engineer at Bath Lane, Newcastle-on-Tyne. He 
was 80 years of age. He had been assisted in the business for 
a long time by his son, Mr. Arthur Patton. 

Mr. W. A. LuntTLey.—On Wednesday last week an i quiry 
was held at Wolverhampton N the death of Mr. Wil- 
the Corporation tram- 
ways. The deceased was a private in the Wolverhampton 
Volunteer Training Corps, and in March last he was out scout- 
ing with the corps at Perton when he slipped in a ditch, and 
in falling came in contact with his bayonet and was severely 
bruised. As a result abscesses formed, which necessitated 
several operations. The jury returned a verdict of “ Accidental 
death.“ The funeral took place on the following day. A 
service, attended by the Mayor and many members of the 
Corporation and officials, was held at St. George’s Church 
prior to the interment. 

M. Evaeng DocRErEr.— The death is announced, in La 
Lumiére Electrique, of M. Eugéne Ducretet at the age of 71 
years. As long ago as 1864 he founded the firm of inetrument 


makers which bears his name, and which has always been in 


the first rank; he was one of the early workers with X-rays, 
a pioneer in wireless telegraphy, and a maker of loud-speaking 
telephones. 

Sir A. W. Rucker.—We regret to record that-Sir Arthur 
William Bucker, F.R.S., Principal of the University of London 
from 1901 until 1908, died at Newbury, Berks, on November 
Ist, at the age of 68 years. In the mathematical and physical 
sciences Sir Arthur was for many years pre-eminent, both as 
a scientific worker and as a professor. One of his greatest 
undertakings was his magnetic survey of the British Isles, 
which was spread over more than fourteen years. . He was 
made an F. R. S. in 1889, and later was one of the secretaries 
of the Royal Society for five years. He received the Society's 
medal in 1891. He was president of the British Association 
in 1901, and was for seven years treasurer of that Association; 
he was also for two years president of the Physical Society. 
He was appointed Professor of Mathematics and Physics in 
the Yorkshire College, Leeds, in 1874, and in 1886 became 
Professor of Physics at the Royal College of Science, South 
Kensington, The honour of knighthood was conferred upon 
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NEW COMPANIES REGISTERED. 
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United Tube Corporation, Ltd. (141.902) .— Registered 
October 18th, by G. H. Barber & Sons, 13, St. Swithin’s Lane, E. C. Capital, 
150.000 in £100 shares. Objects: To carry on the business of manufac- 
turers of and dealers in munitions of war, and solid drawn, lap-welded and 
other tubes of all kinds, wire drawers, iron and steel converters, tronmasters, 
founders, smelters, engineers, metallurgists, galvanisers, aluminium coaters, 
japanners, annealers, enamellers, stampers, tool makers, brassfounders, elec- 
trical and water supply engineers, etc. The Board of Trade authorises the 
acquisition by this company of a part of the undertaking of the British Mannes- 
mann Tube Co., Ltd., the books and documents of which are liable to inspre- 
tion under Section 2 of the Trading with the Enemy Act, 1914. The signa- 
torics (with one share each) are: J. R. Wright, Hindrefoilan, Sketty. Glam.. 
steel manufacturer; J. C. Davies, The Mount, Gowerton, steel manufacturer; 
G. Hethey, 19, Chartfield Avenue, Putney, S.W., tube manufacturer; H. W. 
Dunn, 46, Queen Victoria Street, E.C., chartered accountant. Private com- 
pany. The first directors (to number not less than three or more than eight) 
are Col. J. R. Wright, S. Baldwin, M.P., J. C. Davies, G. Herhey, H. W. 
Dunn, and A. Hethey. Qualification, £1,000. Remuncration, £200 each per 
annum (chairman 400). 


Anglo-American Metals Syndicate, Ltd. (141,904).—This 
company was registered on October 19th, with a capital of £3, in £1 
shares (2.750 A and 250 B'), to carry on the business of metal mer- 
chants, steam and other engine manufacturers, brass, gunmetal, and iron 
founders and finishers, galvanisers, anncalers, electroplaters, cable makers. 
electrical engineers, etc., and to adopt an agreement with S. A. Yorks and 
J O. Lawson-Johnston. The subscribers (with one share each) are: J. O. 
Lawson-Johnston, Trafalgar House, Waterloo Place, S.W., stockbroker; S. A. 
Yorks, Trafalgar House, Waterloo Place, S.W., electrical engineer. Private 
company. The number of directors is not to be less than two or more than 
three; the first are J. O. Lawson-Johnston and S. A. Yorks (both permanent). 
Qualification, 500 shares. No remuneration until dividends amounting to 
100 per cent. have been paid on * R” shares; thereafter as fixed bv th 
company. Secretary: J. O. Lawson-Johnston. Registered office: Tratalgar 
House, Waterloo Place, S.W. A 


W. J. Addison, Ltd. (141,989).—This company was regis- 
tered on October 29th, with a capital of £1,000 in £1 shares, to carry on 
the business of fronfounders, electrical and mechanical engineers, manufac- 
turers of agricultural and other machinery and motors, tool makers, iron- 
masters, metal workers, etc. The subscribers (with one share each) are: 
W. J. Addison, 9, Broadway, Streatham, S.W., electrical engineer: H 

Stimson, Salisbury House, London Wall, E.C., solicitor. Private company. 
Table A mainly applies. Registered office: 9, Broadway, Streatham, S. W. 


Motor Engineering Co. (Nottingham), Ltd. (141,963).— 
This company wus registered en October th, with a capital of £200 in £1 
shares, to take over the business of a motor engineer and munition maker 
carried on by E. Burton, at Mayfield Grove, Nottingham, as Welton & Ce. 
and the Electric Power Co. The subscribers (with 50 shares each) are: E. 
Burton, Maitland Road, Woodthorpe Drive, Sherwood, Notts., colliery agent: 
W. C. Hoffman. 2. Epperstone Road, West Bridgford, lace merchant; R. W. 
Ashley, 34, Wilford Road, Nottingham, engineer; A. A. Welton, 44, Turner 
Street, Nottingham, lace buyer. Private company. E. Burton is sole — 
nent director. Qualification, one share. Secretary: H. Harris. Registered 
Office: 2, King Street, Nottingham. 
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CITY NOTES. 
Western Telegraph Co., Ltd. 


Tne revenue for the year ended June 30th, 1915, amounted 
to £933,263, and the working expenses to £338,893. After 
providing £32,747 for debenture stock interest, and £33,349 
for income-tax, there remains a balance of £578,273, plus 


£33,157 brought forward, making £611,431. Three interim . 


dividends, amounting to £93,568 have been paid, £150,000 has 
been applied towards the reduction of the amount of capital 
expenditure In excess of the share capital and debenture stock 
issued, £150,000 transferred to the general reserve fund, 
£30,000 to the land and buildings depreciation fund, and 
£50,000 to the provision on account of investment fluctuations. 
The directors now recommend a final dividend of 3s. per share, 
making, with the interim dividends, a- total dividend of 6 per 
cent. for the year, also a bonus of 2s. per share, both free of 
income-tax, which together will amount to £51,982, leaving 
£85,880 to be carried forward. : 


Holophane, Ltd., and Reduced. 


Tue petition of Holophane, Ltd., of Westminster, to confirm 
a reduction of capital came before Mr. Justice Astbury, in 
the Chancery Division, on Tuesday. Mr. Hall, for the com- 
pany, said it was formed for the purpose of manufacturing 
and selling electric globes and various kinds of lighting appa- 
ratus. The original capital was £200,000 in 100,000 £1 ordinary 
and 100,000 £1 preference shares. It was proposed to reduce 
the capital to £105,000 in 100,000 preference shares of £1 and 
100,000 ordinary of IS., the reduction to be effected by can- 
celling capital lost or unrepresented by available assets to the 
extent of £95,000, and reducing the ordinary shares from £1 
to ls., the ordinary shares in future to be ls. per share. 

His lordship confirmed the reduction, and directed the com- 
pany to use the words and reduced in the name fo 
another month. . 
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National Telewriter Co., Ltd. 


Tue report for the year ended June 30th, 1915, states that, not- 
withstanding loss of business in consequence of the war, after 
writing off the whole of the discount on the debentures issued, 
the costa thereof, and debenture interest, there remains a net 
profit of £757, as compared with a deficiency last year of £980. 
Sir Jons G. Craaas presided on Monday, at the offices, 20, 
Bucklersbury, E. C., over the annual meeting. He said that 
the amount expended during the year on capital account was 
£1,020, as compared with £3,619 in the previous year. The 
revenue from rentals and other sources of income was £6,769, 
as compared with £6,883, which showed a slight falling off, 
while the apportionment of rentals carried forward was 
,098, as against £2,416 for the previous period. They had 
now reached a profit-earning stage, and, but for the adverse 
effect of the war upon business, he would have been able to 
report a larger net profit. New subscribers were being obtained 
in a satisfactory manner, and with their technical difficulties 
for the most part behind them, their future was becoming 
considerably brighter; but the outbreak of war immediately 
resulted in numbers of subscribers terminating their contracts, 
and since that time withdrawals had gone on until their total 
loss in‘ annual subscriptions had reached about £2,000. Thus, 
the war had not only deprived them of a considerable amount 
of business already secured, but had stopped its development. 
necessity at once arose for a reduction of expenditure. 
This had been accomplished, and was still having their con- 
stant attention. They hoped that they had now reached the 
worst of- their troubles, and, although great difficulty was 
encountered in obtaining new business, they were still secur- 
ing subscribers. They had reason to believe that they would 
be able to regain eome of their old subscribers at the conclu- 
sion of the war, and as the success of their business depended 
largely upon trade conditions being normal (it being one of 
the first to be affected by commercial depression) he thought 
they might congratulate themselves on having turned the 
corner and made a profit during such abnormal times as the 
present. . 
Mr. E. B. Enutce-CiarK seconded the motion, which was 
carried without discussion. 


Fraser & Chalmers, Ltd. 


Mr. A. W. Tart presided at the annual meeting, held at Win- 
chester House, E.C., on October 28th. He said that the net 
profit for the year was £12.058, as compared with £8,377 in 
1914 and £4,604 in 1913. The results were not good, but it 
was satisfactory that progress had been made during a parti- 
cularly difficult time. The speaker referred to the difficulties 
experienced in obtaining raw materials and a sufficient labour 
force, difficulties common to all engineering concerns at pre- 


sent, but somewhat accentuated in thejr case. The progress 
recorded in the manufacture and sale of steam turbines and 
turbo-blowers last year had been fully maintained during 
the year under review; the results from this department 
showed an improvement, and there was every promise that it 
would continue to grow in importance. The company had 
now an established name in this class of manufacture, as was 
evidenced by the increasing number of inquiries and orders 
received. ‘he orders taken in the coal conveying and coal 
handling department had been very satisfactory, and they 
were at the present moment in the process of carrying out 
certain substantial orders for the French Government, and 
also in South Africa and China. This department was growing 
in importance, and in the near future should be one of the 
pane departments of the company. A certain amount of 

usiness had been secured in Bettington boilers, and further 
inquiries were at present under consideration, although they 
might have to be deferred owing to the present, regulations 
which existed for controlled establishments. During the year 
under review the business in South Africa had shown some 
improvement. The trading in Australia, and also in Canada, 
showed a falling off as compared with the previous year, but 
this was to be looked for in view of the financial conditions 
ruling in these Colonies. Certain new business had been 
secured in Australia, and the satisfactory crops in Canada 
should improve conditions there in the near future. It was, 
however, reasonable to assume that when conditions again 
became normal the volume of trade to be secured in these 
countries should be considerably augmented, especially if a 
certain measure of legislation was adopted whereby the manu- 
factures of the United Kingdom obtained a substantial prefer- 
ence over those of alien enemy countries. The remaining 
departments did not call for any special comment, except that 
during the year the company appointed a representative to 
look after its interests in Russia. He had established himeelf 
in Petrograd, and had opened offices there. Although there 
was not much prospect of immediate business, largely due to 
the exchange problem with Russia, the ground was being pre- 
pe for future work. A new and larger power station had 

een erected at the works at Erith to meet special conditions 
which had arisen. The company had entered into a contract 
for a limited period for the supply of electric power to Vickers’ 
works. This cantract was a satisfactory one. In the event 
of it not being continued after the expiration of the existin 

agreement, the power station would supply all the needs o 
the company’s own works at a considerably lower cost for 
power than in the past. The concentration at Erith of the 
sales departments and general accountancy with the manu- 
facturing end of the business, had proved a great advantage to 
the work generally, and. had largely contributed to more 
efficient and economic administration under the direction of 
Mr. Rogers, the general manager. The company was carrying 
out a large amount of work for the Government, or for its 
contractors, and for the supply of power units, which was classed 
as war work, but they had had perforce to turn down other 
orders and inquiries for the company’s ordinary manufactures. 
The company’s works were, however, at the present time fully 
occupied, and, provided there was no extraordinary change in 
the situation during the next few months, there was reason 
to hope that the results for the current year should be as 
favourable as those now submitted, if not more so. 


Montevideo Telephone Co., Ltd. 


Mr. CHARLES Lock presided at the annual meeting, held at 
Winchester House, E.C., on October 27th. He said that the 
item in the balance sheet of purchase price of property had 
been increased by £5,945 during the year, and now stood at 
£186,155. The increase was less than the corresponding figure 
of last year, and the explanation was simple—they had not 
had so much capital outlay in the shape of new connections. 
Stores at Montevideo were £6,789, against £11,400 last year. 
Last year he explained the reason for the large amount of 
stores then appearing in the balance sheet, viz., as being due 
to a certain portion of the cost of the new switchboard which 
had then been ordered, and part of which was then in Monte- 
video. Investments at cost were £49,289, as against £41,452. 
During the year they had considerable remittances from the 
other side, and had increased their investments by taking up 
some Treasury notes and £5,000 of War Loan. A question 
had been raised by a shareholder as to depreciation. This 
had not been referred to in the balance sheet because it was 
not of a serious character. Their investments were not in 
trustee securities, and 77 5 for that reason were not 80 
subject to fluctuations; but they were all of good class, with 
one small exception, and were thoroughly sound. Bills 
receivable and cash amounted to £21,798, against £20,600 in 
the previous vear. Their investments of cash put them in 
the position of holding liquid assets, realisable at very short 
notice, to the amount of £71,000, whilst their capital was 
only £159,000. This, moreover, did not include the real 
estate and stores at Montevideo and sundry debtors, and 
taking these together they had Solid assets of £104,000, prob- 
ably every penny of which could be realised. On the debtor 
side, there was a small diminution in the item of sundry 
creditors. The reserve for renewal of plant, etc., stood at 
440.130. They had charged the fund with a small portion 
of the cost of the new switchboard, but to the extent to 
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which it was available for new connections in the future they af work. The department was a necessary adjunct to the 
had dealt with it as capital expenditure, which was sound company's business to enable them to obtain new consumers, 
finance. The profit and loss account showed a diminution and there was more .attraction to intending consumers to 
in pont; but last year he foreshadowed that result, and they have installations put in if tbey carried out tbe work at 
had 176 fewer subscribers on their books. He was glad to age sufficient only to cover the working expenses of the 
say, however, that business was looking up of late in the epartment. With regard to the profit and loss account, the 
Republic, and their last reports were that subscribers were net profit for the year of £503, compared with a loss of £442 
beginning to show an increase again. He was satisfied, how- in the previous year, a difference of £945. The whole of 
ever, that in view of the great depression on the other side, the profit had been applied in reduction of the balance stand- 
accentuated by difficulties with which they were all familiar, ing to the debit of profit and loss account to £2,752. The 
the result was not unsatisfactory. By the exercise of substan- capital expenditure during the year had amounted to £1,103. 
tial economies they had been able to counteract the depressed As to their prospects for the current year, the conditions now 
business conditions, and the reduction in net revenue was prevailing were more or less the same as during the year 


only £2,748. The working expenses in Montevideo were sub- under review, but the returns so far received showed a 
stantially less than in the previous year, and they were able further slight, but quite satisfactory, increase over the corres- 
to show that result partly because there were not so many nding period of last year. The sugar crop now growing, 
building operations going on necessitating the removal of for reaping next February, was, be believed, a good one, and, 
their instruments and wires. Whilst they had not suffered if so, the company should ultimately get the advantage of the 


from storms to any great extent in Montevideo, they had better conditions which were sure to prevail. 
suffered materially in the Camp. However, the results of the Mr. W. C. Kenny seconded the motion, and the report was 
whole year were that they lost £3,287 in receipts, but their adopted. 
net profit was only down by £2,748. The balance brought 
ah Ribs £25,776, fetch woul ce aen. to pay 170 
usu r cent. on the ordinary shares and make substantia 
appropri ALONS to depreciation and renewal of plant. Not, a Ferranti, Ltd. 
however, quite to the same extent, as they were puttin THE annual meeting was held on Friday last at Central House, 
£8,000 to depreciation as against £9,500 last year, and £9,000 Kingsway, W.C., Mr. A. W. Tur in the chair. 
for the renewal of plant, as against £9,500. The new switch- In moving the adoption of the report, the CHATRMAN said 
board had fulfilled all expectations, and justified the advice that the trading profit for the year was £37,230, as compared 
which Sir John Gavey gave them in recommending a parti- with £47,256 for the previous year, or a decrease of approxi- 
cular kind of switchboard. For some years they had been mately £10,000. This decrease was in addition to the decrease 
endeavouring to get small sections of plant underground which was shown last year from the profits which were made 
with a view to future developments, but during the year, for the year to June 30th, 1913, which was the best year in 
owing to the troublesome times in which they lived, they the history of the company since its reconstruction. Last 
had not proceeded so energetically with the question of obtain- year he mentioned that the decrease was due principally to 
ing the concession to put the whole of the plant underground. the discontinuance of large switchgear work side the building 
In March the old President went out of office, and the new up of new business in switchgear details and power trans- 
President brought in a number of officials who, naturally, formers; and he also mentioned that there might possibly be 
required a little time in which to study the conditions, and a further decrease due to the conditions arising out of the 
for the first few months, naturally, they did not wish to war. Unfortunately, this had been the case. ‘The decrease 
trouble them. Now, however, they had requested the local could be accounted for to a very great extent by the decrease 
board to take the matter up at such time as they found con- of the meter business, which was the principal part of the 
venient. He did not know what the views of the new Govern- company's trade. The decrease had not occurred in any 
ment might be in the matter, but the arguments the company large measure in the home trade, but there had been a con- 
would lay before them would be the same, viz., that they siderable falling off in the export trade, due to monetary 
wished to give the public the best service, and would be conditions which had had the natural effect of retarding 
prepared to do so when they got a concession. In conclusion, developments. There had also been some decline in the switch 
the Chairman expressed the indebtedness of the company to instrument and heater sections, but this had been compen- 
the local board, and also to Sir John Gavey for the constant suted for in a large measure by the increase in the power 
advice he gave to them. transformer department. Improvements and developments had 
Mr. J. G. LE MARCHANT seconded the motion, which was taken place in the company’s design of transformers, and the 
carried without discussion. i progress which had been made was encouraging. Owing t» 
„The meeting subsequently voted fifty guineas to the British the substantial reduction which had been made in general 
Red Cross Society. | establishment charges, the net profit was £16,739, or only 
phere £3,036 less than the previous year. Proceeding to deal with 
the panes sheet, a 1 said Hine a new item on thia 
; asset side was one of £11,856, expenditure on equipment o 
Barbados Electric Supply Corporation, Ltd. ; shell department. After considerable negotiation, t bc 
Tue annual meeting was held on October 28th at Basildon ere able to make a contract direct with the Government for 
House, Moorgate Street, E. C., Mr. A. W. Tarr presiding. the supply of a fairly large number of 3 in. and 6 in. shells, 
He said that the profit on operation for the year was £2,231, and also for the manufacture of fuses and gaines. Although 
an increase of 4850, or about 62 per cent. ere was reason the company had a considerable amount of plant suitable for 
to be content with that progress in a year of adverse condi- this class of manufacture, they could not have undertaken the 
tions, largely brought about by the world-war.- While, per- contract which had been placed with them without consider- 
haps. the community in Barbados could not be said to have able addition to their available plant and also to their build- 
suffered so much directly as a result of the war as people ings. The matter was carefully gone into, and their probable 
at home, the indirect effects of the war were, nevertheless, requirements in this direction scheduled, and arrangements 
felt very seriously. It was, therefore, not surprising that the had been made under the contract with the Government for 
number of new consumers had not been quite so large as in certain advances to meet this expenditure. Repayment had 
the previous year, or that the number of unite sold in propor- been arranged by means of equitable deductions from the 
tion to the lamps connected was somewhat smaller. The invoiced value of the shells and fuses when the same was 
winter season generally brought a large number of visitors delivered. Arrangements were well forward, and the buildings 
to the Island, but owing to the lack of visitors last winter had been completed and a certain amount of plant installed, 
the company naturally suffered as a result of less current although they were suffering, in common with other. manufac- 
being used by the hotels and_boarding-houses. There had turers, delays in delivery of various machines. The position 
also been less entertaining, and the hghting of the wharves had been put before the Ministry of Munitions, and pressure 
had been restricted under Government orders. In view of was being placed on the manufacturers to deliver the balance 
those adverse factors, the directors regarded an increase of of their requirements as quickly as possible. They had already 
2,321 lamps connected, and an increase of 27,369 units sold commenced the manufacture of the 3 in. shells, -and of the 
during the year, as entirely satisfactory. The trading profit fuses and gaines, and he hoped that before very long this 
had been arrived at after charging £504 for repairs and department would be in full swing. In connection with this 
renewals, the principal item of expense in this connection contract, they had had a very large amount of assistance from 
being again the cost of replacing the original Norway pine Mr. Ferranti. and the whole of this work was under his per- 
poles by the more satisfactory Wallaba poles. More than sonal supervision. They had, in common with other manufac 
half the original poles had now been replaced, and the turers, experienced considerable difficulty in obtaining nece> 
remainder would have to be dealt with shortly. the cost being sary supplies of materials, as well as having to meet con- 
spread over the next two or three vears. The number of tinually increasing costs, both for material and labour. It was 
consumers at the date of the report was 997, an increase of not always possible to provide for these increased casts in the 
2% in the past vear, and the 25 C. p. equivalent connected to prices which could be obtained for the finished article, parti. 
the mains etecd at 15.026. The units sold during the year cularly in standard articles such as meters. He was pleased 


amounted to 166.585, an increase of nearly 20 per cent. over to say that since the close of the financial year the order 
the previous vear. Of the 269 new installations connected which had been obtained showed an encouraging increase over 
last vear. 177 were carried out by their own wiring and those for the corresponding period of the previous vear, and. 
fitting denartment, which bad also carried ont extensions to if this could only be maintained, and no unforeseen expendi 
eome of the previcucly existing installations. Electrical plant ture arose in connection with the manufacture, the results 
had also heen installed hv the company at three sugar fac- which they would place before them next vear should show 
tories on the Island. ontside the radius of the company's some improvement. The works of the comnany were dechre 


svetem. The profit from installation work and the sale of a controlled establishment under the Munitions of War Act 
electrical apparatus showed a decrease, but it was not the 1915, on September 6th, 1915. In order that they miebt 
policy of the board to make substantial profits on this class be able to assist the country at the present time to the 
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fullest possible extent, they were making arrangements 
whereby practically the whole of their available male labour 
would be employed on munitions work, and such other work 
as they could carry on would be performed by female labour. 
In conclusion, Mr. Tait referred with satisfaction to the loyal 
co-operation, energy, and ability exhibited by the heads of 
the various departments and by the whole of the staff in 
assisting the company during a trying and difficult period. 

Mr. ARTHUR WHITTAKER seconded the resolution, and the 
report was adopted. 


Norwich Electric Tramways Co. 


Tue report for the year ended June 30th, 1915, gives the 
following comparative figures for 1914 and 1915 :— 


1914. 1915. 
Total receipts .. 039.121 39.128 Inc. £ 5 
Total expenditure .. 28,044 28,479 Inc. 435 
Net profit . 11,077 . 610,647 Dec. £430 


The above amounts for expenditure include debenture 
interest, donations, and London expenses. Adding £797 
brought forward, there is a total of £11,444 to be dealt with. 
The directors recommend that £2,500 be placed to the reserve 
fund account, £7,920 to the payment of 3 per cent. dividend 
on the shares of the company for the year, and £1,024 be 
carried forward. 


1914. 15 
Car miles ran 1,048,275 ...... 1,011,994 
Passengers carried : 9,431,890 ...... 9,471,883 
Earnings per c. u. sia sis ne . 8.90 9.27. 
Expenses per c. u. Sie “ea sá e. 582d. farses 6.13d. 
Earnings per passenger 700 eae „ 0.96d. un 0.99d. 


Mr. G. M. Chamberlin, who was appointed local director under Section 47 
of the Norwich Electric Tramways Act, 1897, retires, and under Section 45 of 
the Norwich Electric Tramways Act, 1914, the Corporation of Norwich will 
appoint a director, subject to the approval of the directors of the company, 
to represent the city of Norwich on the board for the ensuing year. 


Auckland Electric Tramways Co., Ltd. 


Durina the year ended June 30th, 1915, the total revenpe 
was £272,242. The traffic receipts, which were adversely 
affected by the war, amounted to £267,794, showing a decrease 
of £3,908. After providing for all expenses chargeable to 
revenue, including £20,510 for debenture and other interest, 
the rental and percentage of profits payable to the Auckland 
City Council amounting to £5,382, and setting aside £22,500 
to the renewals and depreciation account, there is a surplus 
of £53,404, plus £5,876 brought forward, making £59,280. e 
preference dividend requires £9,000. An interim dividend on 
the ordinary shares for the half-year ended December 3let, 
1914, of 7d. per share, less income-tax, was paid in May, and 
the directors now recommend that £10,000 be transferred to 
reserve account (bringing the account to £122,500), and that a 


further dividend be paid on the ordinary shares of Is. per , 


share, less income-tax, making ls. 7d. per share for the year. 
This will leave £4,655 to be carried forward. £5.851 first 
mortgage debenture stock was bought and cancelled, the 
average cost to the company being slightly over par. The 
capital expenditure during the year aggregated £24.074, most 


of which was in respect of additions to the generating plant, - 


including the cost of a 1,050-kw. mixed-pressure turbo-set, 
which is now ig course of installation and is expected to effect 
economies in the working costs. Expenditure has also been 
incurred on certain duplications of the track and in connection 
with an extension of 1.14 miles. The new central repair 
works in the Mount Roskill district were in operation durin 
the whole of the year, and have enabled the company to d 
expeditiously and economically with rolling stock and other 
repairs. Arrangements have been concluded with the Auck- 
land City- Council with regard to the extension in Upper Queen 
Street, and the work is now in course of being carried out. 
In view of the monetary conditions brought about by the war, 
capital expenditure in other directions is being restricted as 
much as possible. The passengers carried numbered 41,375,689, 
as compared with 42,133,345, and the average expenditure per 
passenger fell from 1.00d. to .99d.; the average receipts per 
passenger were unaltered at 1.55d. 

Annual meeting: November 8th. 


Drake & Gorham, Ltd. 


THE directors’ report for the year ended June Wth, 1915, states 
that after payment of all charges, including bonuses due to 
staff, allowances to those who have joined the National Forces, 
and making provision for contingencies, there remains a net 
profit of £3,817, plus £1,931 brought forward, making a total 
of £5,748. After payment of a dividend at the rate of 24 per 
cent. requiring £3,125, £1,000 ia applied in writing down 
goodwill, and £1,623 is carried forward. As might be expected, 
country house lighting has been curtailed by the war, but 
the organisation of the company has been utilised in providing 
light and power for powder factories, chemical works, camps 
and hospitals, which has kept the staff fully employed. As, 
however, this work was undertaken at low rates, the profit on 
the installation department, as a whole. shows a reduction. 
The wholesale department has maintained its position and 
profits in spite of the prevailing conditions. The agency for 


commercial electric vehicles with Edison batteries has resulted 
in a nuinber of sales, and development of this department 
during the current year has already taken place. Two direc- 
tors and 60 members of the staff (two of whom have been 
killed and one wounded) volunteered for national service, and 
up to June 30th, £811 had been paid in allowances, 


West India and Panama Telegraph Co., Ltd. 


THE report states that the amount to credit of revenue is 
£36,454, against £41,482 for the corresponding half-year of 
1914, and the expenses have been £27,225, against £26,900. 
The result is a profit of £9,229, plus £1,741 interest on invest- 
ments and £6,348 brought forward, making an available total 
of £17,319. The directors propose that this amount be dealt 
with as follows: First preference shares, dividend, six months 
to June 30th, 6s. per share, £10,368; second preference shares, 
dividend, six months to June 30th, 6s. per share, £1,400; 
ordinary shares, dividend, six months to June 30th, 9d. per 
share (free of income-tax), £3,312; balance to current half- 
year's account, £2,237. The working profit for the half-year 
is £9,229, as compared with £14,582, a 8 of £5,353. The 


war conditions referred to in the last report have during the 


half-year involved an abnormal expenditure of over £7,000. 
The cost of repairs to cables is £3,263 less, partly owing to 
receipts for the hire of the Henry Holmes and to a smaller 
quantity of cable having been used in repairs. The traffic 
receipts during the current half-year, to which are added the 
special subsidies umie in respect of a reduction of rates, so 
far show a considerable falling off in comparison with those 
of the corresponding half-year of 1914.—Financier. 


—— re — —l——' 2 


Western Telegraph Co., Ltd.— The directors, after 
transferring £150,000 towards the reduction of the amount 
of capital expenditure in excess of the share capital and deben- 
ture stock issued, £150,000 to the general reserve fund, £30,000 
to the land and buildings depreciation fund, and £50,000 to 
the provision on account of investment fluctuations, recom- 
mend a final dividend of 3s. per share, making a total dividend 
of 6 per cent. for the year ended June 30th, 1915, also a bonus 
of 2s. per share, both free of income-tax. 


South Metropolitan Electric Light & Power Co., Ltd. 
—At the meeting of debenture stockholders on October 27th, 
the resolution mentioned on page 568 of our last issue reduc- 
ing the amount to be set aside to reserves and depreciation 
was carried by 11 votes to 6, but as a three-fourths majority 
was necessary, the resolution was declared lost. 


Capital Reduction.—A petition for the reduction of 
capital in the County of Durham Electrical Power Distribu- 
tion Co., Ltd. and Reduced, from £500,000 to £300,000, is to 
be heard in London on November 16th. A notice regarding 
the matter appears in our advertisement pages to-day. 


Bordeaux Electric Tramways Co.—The following 
dividends are to be paid in London, on November 15th, on 
the shares of the Compagnie Francaise des Tramways Elec- 
triques et Omnibus de Bordeaux :—Fcs. 4.45 on bearer shares 
against coupon No. 27 and Fcs. 4.80 on registered shares by 
endorsement on certificate. 


Shropshire, Worcestershire, and Staffordshire Elec- 
tric Power Co.—The Times states that this company will hold 
an extraordinary general meeting on November 19th to sanc- 
tion the oe and issue of £100,000 of 54 per cent. deben- 
ture stock. 


City of Buenos Aires Tramways Co. (1904), Ltd.— 
The directors have declared a dividend of Is. 3d. per share, 
being at the rate of 5 per cent. per annum, less income-tax, 
for the three months to September 30th. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


It is surprising how little the Stock Exchange markets are 
being influenced by politics of any kind. The investor seems 
to be indifferent to the war influences so far as the active 
markets are concerned. His attitude must cause disappoint- 
ment to the puling pessimist who makes a gospel of national 
depreciation, because such steadiness in markets augurs a 
calm confidence on the part of the general public that must 
be galling to the sensation-seller and his ready victim. Not 
even the greatlydeplored accident to His Majesty brought 
about a tremor in markets, and the talk about a new War 
Loan has not led to any sales of gilt-edged stocks in conse- 
quence. 
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Once more, it is Brazil, Canada, and Mexico which lead 
the markets all round. Mexico is hardly such a favourite as 
she was a fortnight back. Rumours as to assassination of 
Carranza turned out to be ill-founded, but a were un- 
pleasantly remindful of possibilities in a country where revolu- 
tion has beon dormant for less than a month. After d reaction, 
however, prices of various Mexican issues hardened up. | 

The Canadian and American munition-making companies 
are known to be overwhelmed with work, and the electrical 
undertakings are fast and furiously busy with orders from this 
country and the Allies. Canadian General Electrics fell back 
to 124 after their Fifth of November rise, but the demand 
sprang up again, and the price rose to 129 with it. Shawi- 
nigan Water and Power Caminon shares are strong at 145, 
and Consolidated Gas, Electric Light and Power of Baltimore 
went up to 116}. Shawinigan’s August earnings of 150,000 
dollars showed an increase of 8,000 dollars on the month. 

In view of the big price advances of late, it is useful to com- 
pare a few yields, because while some stocks are still cheap. 
there are others which lock expensive enough, bearing in mind 
that the War Loan can be bought to pay nearly 42 per cent. 
on the money. Representative fixed-interest securities are :— 


Bond or Stock. Price. Yield. Interest due. 
Baltimore Gas., Elec. Power Con. Deb. 

Siek re Naa Eesi 91 c. d. £510 0 May, Nov. 
General Elec. Gold. debCrs . . 102 417 6 Mur., Sep. 
Mississippi Power . 83 6 0 0 Jan., July. 
Pennsylvania Water & Power 97 5 3 0 Jan., July. 
Rio Trams Ie . 5 7 6 Jan., July. 
Rio Trams 2nd ooo... . 76 611 6 Apl., Oct. 
Sao Paulo Tram 13•t . 92 5 8 0 June. Dec. 
Toronto Power Deb. St.... . 88 c. d. 5 2 0 May, Nov. 
United Elec. Montevideo Trams Ist. deb. 89 c.d. 5 12 6 May, Nov. 
Winnipeg Elet. Riy. perp. deb. stk. ... 863 5 10. Apt., Oct. 


In all the above cases the interest is 5 per cent., with the 
exception of the Toronto and the Winnipeg debentures, which 
aoe 2 per cent. stocks. The latter is obtainable free of stamp 
and fee. 

The electricity supply market is so quiet that there is not 
an alteration to record in our lists this week. There is a little 
business doing in County of London shares, the yield on the 
ordinary attracting buyers, while, at the same time, there 
are a fair number of shares on offer. For South Metropolitan 
ordinary there has been some inquiry, on the basis of 15s. 6d. 
City of London ordinary are changing hands about 12, but in 
Charing Cross issues there is nothing going on. Edmundson's 
Ordinary changed hands the other day at 58., and the £5 
preference shares at 3, these carrying 6 per cent cumulative 
preference dividends. The non-cumulative preference (also 
£5 shares) are about a sovereign. London Electric preference 
attracted a little attention at about 43, and Metropolitans last 
changed hands at 45s. 

Another feverish outbreak of buying of American Rails has 
helped prices of shares of all the companies operating in the 
States. New York Telephones at 100, ex dividend, are very 
steady, American Marconis hardened to 18s. 3d., and Anglo- 
American Telegraph preferred at 101 x.d. is a little better, 
allowing for the deduction. Western Telegraphs are good, on 
the declaration af the usual 3s. final dividend and 28. bonus. 
West India and Panama are unchanged, the dividend of 9d. 
a share, free of tax, comparing with ls. 3d. a year ago. In 
the Eastern group. Eastern ordinary has gained 2 points, Both 
the Globe Telegraph shares are better, further improving upon 
their rise of last week, and the market as a whole shows con- 
siderable strength. 

This. cannot be said of Home Railway stocks. Districts 
hardened a trifle. but the Underground Electric A” shares 
are dull at 4s. 9d. Most of the Steam stocks show a sickly 
tendency. So long as the war continues, the Government 
guarantee to the railways protects dividends to a material 
extent, but the outlook for the industry after the war is over 
is too obscure for the investor to be tempted to buy the stocks. 
Should trade turn out to be good, there will be labour diffi- 
culties. If there are none of the latter, it will mean that 
trade is sluggish: and the investor is not a little puzzled to 
know what to make of the situation as it will develop when 
peace breaks out. N 

Brazil Tractions recovered their dividend of 4, deducted last 
account~lay, and there is still a considerable amount of activity 
in the shares. Indeed. Argentine and Brazilian issues of all 
kinds are in demand just now. 7 

The manufacturing shares are somewhat unsteady. Bab- 
cocks eased off a trite, and falls of 4 took place in British 
Insulated and in India-rubber shares. On the other hand, 
Henleys are up on the week, and Telegraph Constructions fol- 
lowed up their previous rise with an advance of another 108. 
Prices in the rubber share market keep very firm. There is 
a good deal of business doing in them, most of it small, but 
fairly constant. The latest speech of the Chancellor of the 
Exchequer on the Budget encouraged the idea that the 
younger rubber-producing companies would receive reason- 
able treatment in the matter of the Excess Profits Tax: Mr. 
McKenna said that such cases must be left to be decided by 
the referees. y 

A substantial recovery in copper shares is worth noticing. 
The metal has started to improve, and heavy purchases of 
shares from the other side of the Atlantic has brought about 
a complete change in the complexion of the market for copper 
shares on this side. There is not much doing in Armament 


shares, but supply and demand keep level enough to hold 
prices steady. 


SHARE LIST OF ELECTRICAL COMPANIES, 


Houn Evzocraiary OOMPANIRS, 


Price 
Nov. 2, 


Dividend, Rise or fall Yield 
1914. 1916, this week. p.o, 

Brompton Ordinary... «„ „ 10 71 46 18 4 
de. 7 per cent. Prein. 7 7 5 0 0 
Charing Oross Ordinary Ss as 5 7 210 
do. ao: 8 ao Pref. .- 4 s g : 

O. 0. t re 0 ee ee 
a e ki ee ee ee 4 80 5 0 0 
Chelsea_... ee we oe * 6 43 813 8 
do. i Deb. aes si e 44 87 6 8 6 
City of London ss oe o 9 123 97 0 
do. do. 6percent. Pref, .. 6 104 Sil 4 
do. do. 5 ob. ee ee es 100 5 0 0 
o. do. 4 Deb. ee 43 85 660 
County of London sá oh « 1 10 7 0 0 
o do. per cent. Pref... 6 103 619 3 
do. do. lat Deb. .. - d 0 5 00 
= do. ae 2nd Deb. 92 F 85 : : : 

enesington Ordinary... ee ee 
London Blectrio ee ee % ee 4 i 8 8 4 
do. do. 6 per cent, Pref. .. $ 618 4 
do. do. 4 b. eo ee ee 4 80 6 0 0 
Metropolitan ‘ie ws 25 os af 116 7 
do. 4 per cont. Pref, ss 600 
ão. b. ee ee es 86 6 6 0 
do. e ee ee ee 70 5 0 0 
S$. James’ and Pall Mall ss „ 10 6 788 
do. do. do. 7 per dent. Pref, 7 613 0 
do, do. do. 8 Deb. ‘6 83 70 5 0 0 
Gouth London we 80 o 85 9 619 0 
Bouth Metropolitan Pref. .. . 1 1 614 0 
Westminster Ordinary .. ee sè 9 GiB 4 
do. ë Pret. ee ee ee 43 d é 6 9 9 


TEtreoRgzarns am TRLRPHONES. 


117111 EIn nnen 


Anglo-Am. Tel. Pref, .. sé 8 6 101 xd 638 0 
do. E. U ee ee ee 80 60 ; n H 
Chile Telephone .. ee ee ee 
Cuba Sub. Ord. .. ws si is 5 8 6 6 0 
do. Pref. . as ee ee 10 15 6 18 4 
Dastern Extension oe. ae E | ug 6 16 2 
o. eb, ee ae 4. 80 6 00 
Bastern Tel. Ord... ae ae ee q 12 3 * 14 0 
do. 84 Pref. .. bs a 84 66 5 60 
do. é Deb ee ee ee 4 82 418 0 
Globe Tel, and P. Ord. eo ee ee 6 103 i 58 15 4 
do. re . 0o ee ee 6 10g è 6 18 6 
Gt. Northern Tel. ‘a cee eo 29 B84 6 1 4 
lndo- Duropean è 90 „ 18 46 xd 618 4 
rooni fae Jas 5 . 10 14 6 8 0 
New York Tel. 444. 43 100 xd 430 0 
Oriental Telepbone Ord, 9. . 10 if 631 
do. Pref. oe oe 6 617 2 
Tel. B t Deb. eo se ee ee “a f 5 0 0 
United R. Plate Tel di 7 8 ‘i xd 8 26 
do. Pref, ee oe 6 637 
West india and Pan ee o 1 10 8 17 9 
Western Telegraph ee Sò 35 7 121 6 114 
do. 0 ee ee 4 80 6 0 0 
Hous Rans. 
Central London, Ord. Assented oe 4’ 68 6 16 0 
Metropolitan ju ate Se e 42 8 
Underground Bieno Orainn. . NI 1 t Nil 
erground Eleotric nary es 
do. do. “A” .. ee Nil ajo dd. Ni 
do. do. Income ee 6 — 9 12 6 
; Formien Trans, 40. 
do. 5 Deb. ee eo ee 5 07 — 7 8 0 
Angio-Arg. Trams, First Pref, es EZ — 1172 
f do. and Pref. oe ee 8 = 9 8 4 
do. 4 Deb. ee eo 4 7 — 5 8 1 
do. Deb. ee ee 4 74 — 6 1 7 
0 6 b. oe ee 6 75 -h 6 13 4 
Bail Tractions .. .. «o «oF 83 674 xd +3 619 
Bomopay Electrio Pref. .. oe o 6 10} — 617 1 
0. 4 0 ee ee 4 87 = 6 3 0 
Mexico ee ° ee oe eo N Bt —_ Nil 
do. 6 per oent., Bonde .. — 60 — Nu 
do. 6 per cent. Bonds .. = 44 ~ Nil 
Mexican Light mon ee ee Nil 80 — Nil 
do. Pref, . ` ee “ee Nil 40 — Nil 
do. Ist Bonde ee ee — 10 — = 
Mawvracronime CO mans. 
Baboock & Wilcox ee ee oe 14. 9 — da 6 15 7 
British Aluminium Ord. otk ee 6 1 — 4 14 1 
da. Pref. ba we 6 — 699 
British Insulated Ord, ee ee ee 16 103 — 4 7 8 1 
do. ef. oe ee oe 6 A — 6 a 2 
do. 4 De t.e oe 0 0 ee 4 72 — 6 11 1 
do. 6 p. lien ee ee ee 6 101 — 6 19 0 
Calenders ae e ee 0 ee 16 e ll — 6 16 4 
do, 6 Pref.. ee ee ee 6 43 — 511 8 
do, Deb. se a 0 e 44 92 — 4 17 9 
Castner-K. ner . ee E ee 16 61/- — 4 18 6 
dison & Swan, £8 pd. ee 0 Nil 10% — Ni 
do. do. fally pald eo ee Ni 1 — Nu 
do. do. é Deb. ee ee eo 4 57 — 7 0 4 
do, do. 6 % Deb. ee ee 6 60 — 8 6 8 
Electrio Construction .. .. 6 18/. — 946 
d do. Pref, oe oe 7 ‘19/9 — 1 1 4 
Gen. Eleo. Pref, ee ee ese ee 6 areal 6 6 ‘ 
Henley ve 2 * . %90 19 +3 910 
do. Pref. ee oe ee eo — 5 0 0 
do. Deb. ee se ao ee 92 = 4 19 9 
India-Rubber 9 ‘a a „ 6 73 zt 6 6 9 
Telegraph Con. oo 9% 88 + 368 
* Allowance made for dividends being paid free of income-tex. 
—— 
Delabole Electric Lighting and Supply Co.— The 


annual meeting was held on October 27th, Mr. Maurice J. 
Wells presiding. The feport for the year ended June Wth 
showed that the income had been considerably affected by 
the war, street lighting being prohibited by the authorities. 
There had been a profit for the year of £119. 
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Detection of Blowholes in Castings by X-Rays.— 
In a note read before the Institute of Metals at the recent autumn 
meeting, Mr. C. H. Tonamy, of Kobe, Japan, described experiments 
made for the purpose of detecting internal blowholes by external 
examination with X-rays. l 

Such defects being, in the ordinary wsy, only discovered when 
the material is subjected to machining, the application of X-rays 
for this purpose seemed likely to be of great service, particularly 
with copper castings, since pure copper, when at a high tempera- 
ture, absorbs gases from the air, thereby rendering likely the for- 
mation of blowholes. When making these castings a small 
quantity of phosphorus, tin, or zinc is usually added as a deoxidiser. 
Blowholes, however, are always to be guarded against, and in 
order to study their occurrence the author made some experiments 
upon a thin casting of pure copper. . 

By varying the distance between the centre of the tube and the 
X-ray plate, the time of exposure, and the strength of current, the 
following results were obtained :— 

Vertical Time of Strength of 


distance, exposure. current. Remarks, 
Centi- Milli- 
metres. Min. Bec, amperes. ` 
Very faint spots 
obtained, which 
.50 2 5 0˙8 indicated the 
positions of 
dlowholes. 
More distinct 
30 2 30 0˙8 l spots ob- 
tained. 
Mcch more dis- 
15 5 0 2˙0 l tinct spots 
„obtained. 


In order to verify the results so obtained, the plate was sawn 
across through the indicated positions of the blowholes, and these 
were found to be continuous, 

In this experiment an X-ray source of ordinary strength was 
used, but had there been employed a much more powerful source, 
such as the Coolidge tube used by Dr. Wheeler, the radiographs 
would certainly have been sufficiently distinct to determine the 
exact position of the blowholes. Moreover, by taking radiographs 
in two directions at right angles to one another, the depth of. the 
blowholes beneath the surface of the plate could be determined. 

There is little doubt that useless work in the machine shop 
oah be saved by testing metals by means of X-rays as described 
above. 


HALF-WATT LAMPS FROM THE CENTRAL 
STATION STANDPOINT. 


By " LUX,” B.Sc. (Hons.) 


THERE is not the least doubt that but for the invention of 
the tungsten filament incandescent lamp, incandescent electric 
lighting would be in an economically serious position by this 
time. Carbon filament lamps might have remained in use 
for a little longer, but incandescent electric lighting would 
to-day have been an extravagance, and the lighting load on 
central station mains would rapidly have dwindled to negli- 
gible proportions. Fortunately, the actual state of affairs is 
very different. The tungsten filament (in vacuo) provides a 
brilliant light by the expenditure of one watt per candle-power, 
and, by so doing, has placed electric lighting within the 
reach of all, and in a ition to compete effectively with 
all other illuminants. Gloomy as were the forebodings of 
central station engineers at the time when the first metal 
filament lamps were introduced, none can deny that these 
lamps were literally the salvation of the domestic electric 
lighting industry, and of unqualified advantage to all parties 
concerned. From the very first, consumers recognised that, 
although the new lamps permitted them to effect material 
economies in lighting at given points, an even more 
important advantage was the natural corollary that more and 
better lighting could be obtained for a given outlay. Con- 
sciously and unconsciously this important principle was 
applied, and is still being extended. Hence, while innumer- 
able consumers now use electric light who could never have 
entertained the idea of using it with carbon lamps, the ten- 
dency of all established consumers, and of fresh consumers 
as they arrive, is to use electric lighting ever more freely— 
to install electric lamps in every room and passage, and to 
make full use of them when installed. 

There was, however, a chink in the armour of electric 
lighting even after the introduction of the metal filament 
lamp, this zone of weakness lying between the domestic light- 
ing field and that field in which the most powerful flame 
arcs could appropriately be employed. In other words, there 
was a need for something yet better than the metal filament 
vacuum lamp to meet the competition of high-pressure gas 
lamps, gas arcs,“ and the like in shop lighting, in the 
lighting of average streets, and in other similar applications. 
This need has been supplied by the gas-filled or Half-Watt 
lainp, and, just as the first metal filament lamps saved the 
domestic lighting load to central station engineers, so the 
half-watt lamp has furnished central stations with a means 
of retaining and vastly extending their lighting connections 
in shops, factories, streets, open spaces, and other places— 
wherever, in fact, lighting units of from 3,000 down to 
several hundred candle-power are required. 

All that these new lamps mean to central stations has not 
yet been adequately realised. A 2,000-c.p. half-watt lamp, as 
suitable for use in lighting open spaces or large interiors, 
consumes 1 Kw. Its demand is operative continuously for 
hours at a stretch and is supplied at lighting rates. Once 
consider these facts, and the immense advantage conferred 
upon central station interests by the advent of the half-watt 
lamp is obvious. Nor is the central station benefit gained at 
the consumer’s expense, Such a state of affairs would be 
quite unstable, could it, by any means, be brought about. 
Actually, of course, the half-watt lamp is of as great and 
permanent advantage to consumers as to central station 
engineers in that it provides all the advantages of the simple 
incandescent lamp combined with economy hitherto unavail- 
able. 

In the lighting field, where competition between various 
illuminants is still so keen, one realises with exceptional 
force that suspended progress is tantamount to immediate 
retrogression. Further than this, retrogression in efficiency 
of electric as compared with other lamps would involve 
iminediate slackening in the rate of development of electric 
lighting loads, followed soon by actual reduction in the latter. 
While, on the other hand, the perfecting of more efficient 
lamps might seem to produce a reduction in lighting load, 
this is obviated by the fact that the new lamps are intro- 
duced in the larger sizes—giving increased candle-power. 
Furthermore, the rate of development of the lighting load, 
80 far from being checked, is iinmensely accelerated. The 
actual reduction in load is thus quite temporary, and as 
there is necessarily a considerable diversity factor in the 
adoption of new types of lamp by various consumers, the 
actual effect on the lighting load curve need not be an adverse 
one; in many cases it will prove to be a beneficial one, and in 
the worst case much less pronounced than might be expected. 
The fundamental fact is that the. whole course of lighting 
development is healthv and stable so long as lamps of the 
highest efficiency available are employed, but becomes artificial 
and unstable directly one neglects to take full advantage of 
lamp improvements. These statements are no mere hypo- 
thesis. but have been justified completely by the. history of 
electric lighting since the introduction of the first metal 
filamert lamps, which represented anything from 50 per 
cont to 70 ner cent. advance in efficiency on any previously 


obtainable inesndeseent lamps. 
\ 
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History will undoubtedly repeat itself in the case of half- 
watt lamps. The large sizes open out to incandescent electric 
lighting an entirely new field of development, of immediate 
advantage to both consumer and central station, and corres- 
ponding to the new field opened out by the first metal fila- 
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ment lamps. The emaller sizes, including those already avail- 
able and those „ as the technology of manu- 
facture advances, may be likened in their effect on consumers 
and central stations to the effect of the first metal filament 
lamps on previous users of carbon lamps. But the analogy 
is not complete, for, as compared with the metal- carbon 
position, the smaller half-watt lamps offer more advantage to 
consumers and less prospect of even temporary depression 
to central station engineers. Paradoxical as this statement 


may appear, it can be justified. In the first place, the abso- 


lute advance in efficiency between metal filament (vacuum) 
and half-watt (gas-filled) lamps in their smaller sizes is less 
than between carbon lamps and metal filament lampe—say, a 
reduction of energy for equal light of about half for the 
half-watt over metal vacuum lamps as compared to a reduc- 
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Fic. 2.—REDUCTION IN PLANT REQUIRED FOR EQUAL 
LIGHTING CAPACITY. 


tion of about three-quarters for ordinary metal vacuum lamps 
over carbon lamps. On the other hand, the gain in a ane 
by the half-watt lamp is eight-fold over the ordinary me 
vacuum lamps. The attractiveness and quality of the light 
ita advertising effect—is thus increased eight-fold at the cost 
to the central station of a 50 per cent. saving in current. The 
balance is, therefore, in favour of the central station and 
electric lighting growth. Furthermore, where the smaller 
lighting units are concerned, the advance in efficiency realised 
by the half-watt lamp is more important to the consumer 
in providing more and better lighting at the same cost than 
in F costs. 

The first metal filament lamps could be simply inserted into 
existing fittings in place of lamps. This was not 
always done, and certainly was not always the best thing 
to do; but it could be done, and the important point was 
CARBON 
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Fic. 3.—Rgpuction IN PLANT CAPACITY AND COAL CONSUMPTION 
WITH IMPROVEMENTS IN ELECTRIC LAMPS. 


that it immediately reduced the cost of electric lighting to a 
level at which it could compete with any other domestic 
illuminant. As a result, reduction in lighting cost is now a 
matter of secondary importance. The first tungsten lamps 
educated the public to the need for more light, and popu- 
larised electric lighting by reducing ite cost. The half-watt 
lamp, on the other hand, compels the use of suitable fittings. 
It cheapens electric lighting immensely in shop lighting, 
strect lighting, and a number of other applications wherein 
the ordinary tungsten lamp found it difficult to compete with 


certain other illuminants. In the domestic field it compels 
abandonment of the many inefficient ‘and injurious lighting 
schemes hitherto tolerated, and provides the best possible 
illumination without any increase in cost. The objections 
ordinarily raised to indirect lighting are completely overcome 
by the advent of the half-watt lamp, which combines the 
lowest cost of direct tungsten lighting with the unique excel- 
lence of indirect and semi-indirect illumination. 

High efficiency, as applied to any system of artificial light- 
ing, 18, of course, a purely relative term. The best anie: 
cent lamp available—which is nearly the best incandescent 
lamp conceivable—can convert but a very small fraction of 
the energy of a coal pile into light. At the same time, the 
lamp is responsible only for part of the loss occurring in tbe 
series of conversions from coal to light, and the fact that its 
efficiency has been so much improved during recent years 
is rendered none the less important by the fact that the 


overall efficiency remains low. 


The series of rectangles in fig. 1 show diagrammatically 
how the energy stored in a coal pile dwindles in the course 
of the conversions necessary to produce incandescent electric 
light on the consumer’s premises. Of the full energy equiva- 
lent of the coal pile represented by the left-hand rectangle, 
only about 70 per cent. reaches the inlet valve of the turbine 
in the form of steam. About 80 per cent, of this energy is 
lost in converting it to mechanical power, so that we are 
left with about 14 per cent. of the energy of our coal pile 
available at the turbine shaft. The efficiency of converting 
mechanical to electrical ene and distributing the latter is 
very high, so that we still have 10 per cent. of the energy 
of the coal pile available at the lamp terminals. Of this, 
carbon filament lamps convert only 2 per cent. into light, 
while metal (vacuum) lamps convert 6 per cent. into light, 
and the half-watt lamp converts some 10 per cent. of the 
energy delivered into ight. The relative efficiencies from 
coal pile to lamp are clearly shown in the accompanying figure. 
(For the sake of clearness, the areas of the rectangles repre- 
senting light in the accompanying diagrams are made ten 
times their true value in each case.) 

The superimposed rectangles in fig. 2 show yet more clearly 
the reduction in plant required: the cross-hatched area, 
for instance, represents to scale the additional plant capacity 
rendered available for fresh lighting and power connections 
without any additional capital outlay or delay in erection, by 
substitution of half-watt (gas-filled) for ordinary metal fila- 
ment (vacuum) lamps in any particular lighting service. 
This has, naturally, a very favourable effect on the standing 
charges of the station, as the more pronounced the lighting 
peak (i. e., the heavier the capital burden incurred in respect 
of plant for lighting supply) the greater is the advantage to 
be gained by the introduction of the newest and most eff- 
cient lamp from the central station standpoint. 

An alternative method of representing the reduction in coal 
consumption and plant required for given light production 
is shown in fig, 3, in which the vertical lines are propor- 
tionate to coal consumption and plant capacity, and distances 
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horizontally are, therefore, indicative to scale of progres 
attained. Were anything like 100 per cent. conversion o 
energy possible from coal to light, the vertical line represent- 
ing coal consumption and plant capacity would be extremely 
short, for the energy equivalent of light is very small. The 
point A in fig. 3 yee this ideal, but quite unattainable. 
performance, and the relative positions of the several vertical 
lines in the di show the remarkable progress effected 
by the two types of metal filament lamps. 

Satisfied consumers being an immense asset to any central 
station, it is interesting to examine just what half-watt lamps 
mean to the consumer on that simplest of all bases—lighting 
hours obtainable for given investment. This is shown 
diagrammatically in fig. 4, the upper Yow of rectangles is 
senting to scale the amounts of light obtainable for a shilling 
from incandescent 1 of various types, using energy at 
4d. per Kw.-hour in each case. These rectangles are obviously 
a direct measure of consumers’ increasing satisfaction wi 
electric lighting, and show that in this respect as in all others. 
the half-watt lamp is an invaluable aid extending central 
station service. 


Electric Taxicabs for New York.—A scheme is in 
course of development in New York to start a service of 700 electric 
taxicabs in that city. A sample chassis has been built, and as s 
result of the triala, it is announced that the Electric Taxicab Oo., 
of New York, has been formed, with a capital of £200,000. 
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THE ELECTRIFICATION 
OF THE CHICAGO, MILWAUKEE AND 
ST. PAUL RAILWAY. 


Ix our iesue of February 12th last we gave a 1 inary 
description of the electrification of the Chicago, Milwaukee, 
and St. Paul Railway. Construction work on the electrifica- 
tion of the western lines has been prosecuted most actively 
since the initial order for equipment was placed with the 
General Electric Co. (U. S.A.) in September of 1914. The 
remarkable progress made is summarised in the present article, 


be noted that wood-pole construction is used throughout, both. 
for cross-span and bracket construction. The twin 4/0 trolley 
wires are suspended individually and separately from the 
same steel catenary, and the hangers of one trolley wire are 
located at points mid-span on the other. In the switching 
yards only one trolley wire is used. 

Seven sub-stations, designed to supply power to the first 
half of the 440 miles of route, have been completed, and 
electrical equipment is being rapidly installed. Complete ship- 
mente of transformers, motor-generator sets, switchboards, 
and other accessories have been made by the General Electric 
Co. (U. S. A.) for the stations first erected, and the equipment 
of four sub-stations is practically ready for operation, while 
the erection of the remaining seven sub-stations betweem 
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CHICAGO, MILWAUKEE AND Sr. PAUL 3,000-VOLT DIRECT-CURRENT FREIGHT LOCOMOTIVE ox TEST. 


which we are enabled to publish through the courtesy of the 
Pritish Thomson-Houston Co., of Rugby. 

The overhead construction, which will include 650 miles of 
single track, has been completed for a distance of more than 
200 miles. The 100,000-volt transmission line, being erected by 
the railway company to parallel the electrified tracks, has 
been completed for an equal distance, and tie-in lines from 
the 100,000-volt system of the Montana Power Co. are ready 
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SıxaLe TRACK CURVE SHOWING 
OVERHEAD LINE CONSTRUCTION, 


C., M. & Sr. P. RAILWAY. 


for service. The trackage now ready for train operation 
includes extensive yards and sidings at Three Forks, Deer 
Lodge, and Piedmont, and passing tracks at other points. The 
rail-bonding crews have followed the overhead construction 
ganas completing the ground circuits. 

One of our views shows the general appearance of the new 
type of trolley construction and transmission lines, and it will 


1,900 K. v. A. 100,000-voLt TRANSFORMER. 


Pori Lodge, Montana, and Avery, ldaho, is being proceeded’ 
with. 

The equipment for the fourteen sub-stations includes 32° 
motor-generators in 2,000 and 1,500 Kw. capacities, giving a 
total of 59,500 KW., and 74,600 E. v. A. of transformers in 
2,500 and 1,900 K. v. A. sizes. Each of the motor- 
generator sets consists of a (O cycle, 3-phase, 2, 300. volt 
synchronous motor direct-connected to two 1, 500- volt direct- 
current generators. The generators are 
connected permanently in series to sup- 
ply 3,000 volts to the trolley. Each set 
is also provided with an exciter at each 
end, one promeing excitation for the 
revolving field of the motor and the 
other supplying the separately excited 
fields of the D.c. machines. 

These sets are in general similar to the- 
five 1,000-Kw., 2,400-volé units in opera- 
tion on the Butte, Anaconda and Pacific 
Railway, except as regards voltage and 
capacity. A new feature, however, which 
deserves mention, consists of the longi- 
tudinal ventilation of the core and field 
coils, similar to that employed in the: 
well-known G. E. ventilated railwa 
motor. The use of this method of cool- 
ing has effected a considerable reduction: 
in the floor space required per kilowatt. 

The D.c. generators are equipped with 
commutating poles and compensated pole 
face windings to ensure sparkless com- 
mutation under heavy overloads. This: 
overload capacity is 150 per cent. normal 
load for two hours. and 300 per cent. 
normal load for periods of five minutes, 
which will provide ample margin for 
starting a train of maximum tonnage on: 
the most difficult grades. 

It is interesting to note in connection 
with these sub-stations that the motor- 
generator sets are designed to operate: 
inverted in case the regenerated power 
exceeds that required by other trains 
operating near by. For this reason, there 
is no necessity for water boxes or other 
energy-consuming devices, since the 
excess energy is transmitted to the 
100.000-volt system. ng 

The main direct-current switchboard in each station is of 
special interest, since it represents the latest practice in high 
voltage direct-current switching NN nel is pro- 
vided for each set, and two panels are provided for feeders: 
in each direction. 

The circuit-breakers and switches are mounted on separate: 
panels located above and a short distance behind the main: 
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panels; similar in general tò those now operating in the Butte, 
Anaconda, and Pacific sub-stations. The control handles for 
operating the breakers and switches are located on the main 
panels, and are connected to the circuit-breaker panels 
through insulated wooden rods. 

In addition to the special high voltage D.C. panels, switch- 
boards are also being furnished for the synchronous motors 
and auxiliary circuits. Oil switches and other standard 
100,000-volt equipment are also being installed for the high- 
tension circults. $ 

There are a total of 32 transformer units for stepping down 
the power supply from the 100,000-volt transmission line to 


j 
4 


— 


HIGH-VOLTAGE DIRECT- CURRENT SWITCHBOARD, FOR 
RAILWAY SUB-STATION. 


2,300 volts as required for the synchronous. motor-generator 
sets. These transformers will be installed in 14 sub-stations, 
which will furnish power for the entire electrification from 
Harlowton, Montana, to Avery, Idaho. There are 23 2,500- 
K. v. A. and nine 1,900-K.v.a. units located. 

These transformers are all of the 3-phase core type, with a 
ratio of voltages of 102,000 to 2,300. For regulating purposes 
taps are provided for 97,200 volts and 94,200 volts. Taps are 
also brought out on the secondary windings to give 1,150 volts 
or half voltage for starting the mnotor-generator sets. 

The transformers are oil-cooled and the tanks are of the 
tubular type, the main body consisting of steel plate with 
tubes welded to the side of the tank at the top and bottom, 


giving absolutely oil-tight joints. An air drier and breather — 


ELEVATION -FECT 
0 


former is mounted on flat wheels to facilitate movement for 
muking repairs, and a lifting device is furnished for removing 
the transformer core. 

In addition to the main transformer equipment, each sub- 
station will be furnished with a standard 10-KW., 3-phase 
transformer stepping down from 2,300 to 110 volts for the 
lighting and auxiliary power circuits. 


a 


430-H. P., 3,000-VOLT MOTOR FOR ‘Locomotive. 


For operating the railway signal circuits, a standard 25-Kw., 


single-phase transformer is being. installed in each sub-station, 
sep pind up from 2,300 to 4,400 volte’? A portable oil-dryipg . 
outfit will be used for removing moisture from the trans- 
former. oil. This outfit consists of a motor-driven pump, 
which forces the oil through a filter and the electric drying 


oven for drying the filter paper. A portable transformer 
dryer and an oil-testing set will also be supplied. 


200 
DISTANCE -MILES FROM AVERY 


PROFILE OF ELECTRIFIED DIVISION, SHOWING POSITION OF 
SUB-STATIONS. 


For housing the families of the sub-station operators, 3 
four-room and ,five-room bungalow is being constructed at 
each station, and these will be furnished with light and power 
from the low-voltage auxiliary circuits. — 7 

Work on the construction of the forty-two 282-ton loco- 


— — -- 
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2 000-KW., 3,000-voLT DIRECT-CURRENT Motor GENERATOR Set, C. M. & Sr. P. RAILWAY. 


is attached to the tank, so that all interchange of air between 
the interior of the tank and the outside must take place 
through this channel. This dryer is provided with chambers 
containing a moisture-extracting medium, thereby preventing 
the entrance of moisture to the tank. ; 

The bushings furnished with these transformers are weather- 
proof, and, as all joints are tight, they are suitable for out- 
door as well us indoor operation. At the top of the bigh- 
tension oil-filled leads is a glass cup, which shows the height 
af oil in the leads. Accessories, consisting of thermometer, 
il gauge, and drain valve, are also provided. Each trans- 


motives for this electrification is progressing rapidly at the 
General Electric (U.S.A.) and American motive Cos. 
works. The first complete locomotive was placed on the test 
tracks early in September, and shipment was made, as 
scheduled, on September 25th. This locomotive has been 
taken in charge by the railway company at Chicago, and 1s 
now being exhibited at various points on the Chicago, Mil- 
waukee, and St. Paul system, under the direction of Mr. 
C. A. Goodnow, assistant to the president. A complete set 


of tests indicate that the locomotive will easily exceed the 


expectations of the designers. 
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The actual weights of the completed freight unit are as 
follows: — Total, 564,000 Ib.; on drivers, 448,000 Ib.; per 
driving axle, 56,000 Ib.; per guiding axle, 29, 000 Ib. 

Twelve of the locomotives on order are geared for passenger 
service, and the remaining, 30 are geared for freight service. 
Both freight and passenger types are equipped for regenera- 
tive braking, this apparatus being under control of the engi- 
neer. All of the passenger locomotives and several of the 
freight locomotives will be equipped with oil-fired steam 
boilers for heating the passenger trains. This equipment will 
include ample storage tanks for oil and water. 


ELECTRICITY SUPPLY IN CHINA. 


In the course of his presidential address to the BIRMINGHAM 
AND DISTRICT ELECTRIC CLUB, part of which we abstracted last 
week, Mr. W. G. L. RIDDLE said that in the settlement of 
Shanghai it would be very difficult to find a dwelling-house 
of any size that did not have its electric fans, and, needless 
to say, electric light in every room; he was never in any 
house in Shanghai that was not lighted by electricity. Some- 
times one would find gas, but only to heat the geysers for 
the baths. 

_ The popularity of electricity for power was undoubtedly due 
in great measure to the liberal terms upon which motors 
could be hired from the department without additional charge 
for installation or maintenance. A 5-H.P. motor was hired 
at a rental of 15s. per month, and other apparatus at propor- 
tionate rates; as a consequence, but few motors were owned 
by consumers, who were thus relieved of the responsibility 
of maintenance or renewal. 

The major portion of the street lighting. representing a load 
of approximately 290 KW., was carried out upon the constant- 
current series system, incandescent metal-filament lamps and 
also the nitrogen-filled half-watt lamps being utilised where 
high-power units were required. Current for the series cir- 
cuits was supplied through the medium of constant-current 
transformers, having a 2,000-volt primary winding which 
induced a constant current of 4 or 7 amperes (as required) in 
the secondary winding. These automatic transformers were 
eminently satisfactory. and the system offered the advantage 
of a great saving in copper, inasmuch as the section of wire 
necessary to supply some 200-300 lamps was limited to that 
required to carry the current value adopted. In practice the 
limit was fixed not by the electrical carrying capacity, but by 
the mechanical strength of the wire necessary to allow of 
overhead spans 50 yds. in length. Short circuits upon the 
system caused no dainage, inasinuch as the maximum current 
available was that required by the lamps and was automatically 
regulated. The low current to be transmitted, and, in conse- 
quence, the low copper losses, allowed of the central control 
of the lighting of districts, all circuits being brought to a 
common distributing centre and controlled from that place. 

All main roads were lighted by 4-lamp cluster fittings sus- 
pended in the centre of the road. Pole brackets were utilised 
for streets of lesser importance, and also upon tramway routes. 
The number of existing and proposed supply undertakings 
in China was legion; the Chinese were essentially a commer- 
cial nation, and. as individuals. thoroughly alive to the 
potential value of electricity supply as an investment. This 
value particularly applied to the tropical and sub-tropical dis- 
tricts, where fans were essential to ordinary comfort during 
several months of the year. and where any heat-producing 
illuminant would add to the very material discomforts already 
present. Also, the Chinese were rapidly becoming keenly 
alive to the manifold possibilities of electrical driving for all 
industrial ventures requiring power. Another factor was the 
absence of a Board of Trade, or any form of adininistrative 
control which would tend to impose capital sinking’’ restric- 
tions or discourage enterprise. In rare cases where overhead 
distribution has been permitted in Britain by the Board of 
Trade, the elaborate guarding arrangements insisted upon 
have seriously reduced the capital saving effected over an 
underground system, and the danger to public safety“ bogey 
had been worked to a shadow. In this connection Mr. C. S. 
Taylor, during three years’ association with extensive over- 
head transmission and distribution svstems in Shanghai and 
Hankow, carrying pressures up to 6.000 volts. was unable to 
record a solitary accident attributed to the falling of aerial 
cables, though these systems had been subjected to extremes 
of temperature and to typhoon gales of a force unknown in 
Great Britain; further, they were in operation in intensely 
congested districts where the population reached the limit of 
density per unit of area. Apart from considerations of low 
capital expenditure associated with overhead transmission, 
the ease and speed with which extensions could be carried 
out were a revelation to anyone who had: previously been 
accustomed to the more ponderous expansion of an under- 
ground system. Also, faults were as rare as their location 
was simple, which feature was of paramount importance to 
any undertaking supplying energy to large industrial concerns 
working under a penalty clause in case of failure of supply. - 

The absence cf an authority having equivalent power to the 
Roard of Trade in connection with the framing and enforce- 
ment of rules and regulations governing electricity supply, had 


_to keep in check the exuberance of non-technical 


two aspects. While certain requirements of that body were 
somewhat irksome by reason of their questionable necessity 
and capital spending requirements, China would ultimately 
benefit by the introduction and enforcement of temperate 
regulations drawn up with a view to ensuring a reasonable 
degree of safety, consistent with obtaining the maximum useful 
service for the minimum capital outlay. Such regulations 
inust, inevitably, come into operation sooner or later. The 
influence of an expert engineer invested with powers some- 
what equivalent to these of a L. G. B. inspector would tend 
romoters. 
of unsuitable and inefficient systems. An undertaking which 
held the concessions for the supply of an important industrial 
town in Central China, the potential value of which was un- 
questionably very great. continued to be administered in 
defiance to all accepted engineering practice and entirely 
without regard to the splendid opportunities which the future 
held. Picture a plant with a capacity of about 1,100 Kw. 
running non-condensing and minus economisers, or any 
efficient feed-water-heating arrangements 7 running with a coal 
consumption of 14 lb. per B.O.T. unit generated, and a load 
factor of 9 per cent., having a scale of charges which was such 
ås to render the utilisation of electrical energy for power pur- 
poses unthinkable. This undertaking was undoubtedly but 
one of many in China which were stifling electrical progress 
in its infancy and making the task of those interested in 
electrical plant importation a difficult and disheartening pro- 
position. 

Another very potent factor was, undoubtedly, the lon 
credit and extended payinent systems adopted by Continenta 
firms. Open to criticism as this system was, it was as cer- 
tainly indirectly responsible for a large proportion of the 
engineering’ enterprises which the Chinese had undertaken. 
While in China, he was informed of a case of a 10,000-spindle 
electrically-driven cotton mill which was built and equipped 
without any expenditure upon the part of the nominal owners, 
the whole of the plant being supplied under an arrangement 
whereby the cost of the same was to be met by the surplus 
revenue (if any) after pavinent of a fixed minimum dividend. 
Such was the faith of the factors of the plant in the possi- 
bilities of the cotton industry in China. 

This combination of factors had resulted in the evolution of 
supply undertakings whose systems of supply were as varied 
as they were numerous. In the majority of cases, consultants 
had been an unknown quantity, their functions being carried 
out by the firm able to put forward the scheme which appealed 
to the minds and pockets of the non-technical promoters. 
Hence, the chaos of pressures, systenis, and periodicities ; 
hence, also, the finding of a direct-current supply endeavour- 
ing to fulfil the requirements of a scattered area, and, con- 
versely, an alternating-current high-tension system dealing 
with a compact town. It must be confessed that this state 
of affairs was not altogether due to lack of technical advice, 
but could be ascribed, in many cases, to a desire to unload 
semi-obsolete plants upon those who had, knowingly, placed 


themselves in the hands of the vendors; for this reason, there 


might be in the future an extensive and remunerative field 
open for consultants in China. The serious question of multi- 
plicity of systems had occupied the attention of the Stan- 
dardisation Committee appointed by the Engineering Society 
of China, and many valuable data, expenence, and opinions 
had been collected. The conditions associated with the 
administration of the Republic were at present, however, such 
as to make any representations upon this subject premature 
and of little avail in dealing with the problem. 


` 


Lamp Posters.—THE GENERAL ELECTRIC Co., LTD., 
has iesued a new Osram design for posters. pos‘carde, catalogues, 
&3 It represents a gasfitter whose occupation is obviously gone, 
contemplating a brilliant Osram drawn-wire lamp. Posters and 
showcards, lithographed in 10 colours, will shortly be available, 
and in a few days’ time a small folder and a quarto-siz> four-page 
list of the lamps will be ready for distribution. 


Electric Steel in Germany.—According to data pub- 
lished by Dr. K.G. Frank (American representative of the Siemens- 
Halske & Siemena-Schuokert concerns), the total production of 
electric steel in Germany in 1914 was just on 90,000 tons, and only 
5,800 tons less than the total output of crucible steel. The total 
output of crucible and electric steel was 184.400 tons. Twenty 
electric steel plants were in operation, 10 having Siemens-Haleke 
furnaces, seven Héroult furnaces, two Nathusius furnaces, and cne 
a Keller furnace. Of these 20 installations, eight are producing 
high-grade electric steel to supplant crucible steel, and the remain- 
ing 12 use the electric furnace to melt ferro-manganese, A 
number of steel-works are said to be contemplating the installation 
of electri: furnaces. Of a total of 44,000 tons of electric steel 
produced in furnaces controlled by Siemens. Halske, 34,400 tons 
were made in induction furnaces, 7,400 tons in Girod furnaces, and 
2.250 tons in radiation furnaces. Four of the works producing 
high-grade electric steel use only induction furnaces, two employ 
Girod as well as induction furnaces, and two use only Héroult 
furnaces. As regards the 12 plants used to melt ferro-manganese, 
four are of the induction type, three are Hé:oult and two are 
Keller furnaces, whil-t one each of the Rombach, Girod and 
Nathus:us types are employed. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. | 


AMENDMENTS. 


NEW ZEALAND.—The Board of Trade have received frum 
H. M. Trade Commissioner in New Zealand copies of certain 
resolutions which have been introduced into the New Zealand 
IIouse of Representatives, and which propose to amend the 
rates of duty leviable on certain articles on importation into 
the Dominion, with effect from August 26th, 1915. Among 
the amendments are the following :— 

The heading ‘Gas engines and hammers, and oil engines, 
and motor ps pie for bicycles (formerly dutiable at 20 
per cent. if of foreign origin and free if British) becomes 
Gas engines, hot-air engines, and oil engines, all kinds, and 
the rate of duty has been altered in the case of British goods 
to 10 per cent. ad valorem; the duty on foreign goods remains 
the same. It is stated by H.M. Trade Commissioner that it 
is understood that the heading Gas and oil engines includes 
all internal- combustion engines, stationary and 
engines, and not only engines for motor bicycles and cars. 

The duties on electric machinery and appliances, viz., elec- 
tric generators and electric motors, including slide rails 
therefor, electric lamps. and electric transformers have been 
altered from 15 per cent. for foreign goods and 10 per cent. 
for British goods to 20 per cent. for foregin goods, the rate 
for British goods remaining the same. This item previously 
included electric lamps, including globes for arc lamps.“ 

The Minister of Finance in his Budget speech stated that 
it would be proposed to place a duty of 50 per cent. ad val. 
‘on all importations from countries that are enemies of the 
British Empire, excepting such goods as may be exempted 
from time to time by Order in Council. 

The Government have declared zinc plates, rolled. plain, 
in the rough, not bored or otherwise worked, to be free of 


uty. 

AUSTRALIA.—The Government have decided to prohibit 
‘the importation of Electric or magnetic belts, or any belt 
which 1s alleged or intended to produce a therapeutic effect 
‘by electric or magnetic influences.“ 

RUSSIA.—The following goods have been added to the list 
of those for which certificates of origin will not be required 
on importation into Russia: Carbons for electro-technical pur- 
poses; india-rubber, prepared or manufactured; copper and 
other similar metals in bars, rods, and sheets; manufactures 
of these metals and alloys, viz., articles not ornamented in 
relief, not engraved. and stamped articles, even if combined 
with wood, iron. tinplate, leather, or other common materials: 
cast-iron wares in the rough or worked: iron and steel manu- 
factures wrought, stamped, moulded not specially mentioned: 
forged rails; steam boilers, and similar apparatus: also all 
unspecified manufactures of sheet-iron or steel; iron and steel 
manufactures (unspecified), worked, turned, polished, ground. 
bronzed, or otherwise elaborated, even with parts composed 
of wood or of copper or copper allovs; wire of copper or 
copper alloys, aluminium, nickel, cobalt, bismuth, cadmium, 
etc., or chrysccolle, tombac, argentan, Britannia metal, etc.: 
manufactures of wire of such metals and metal alloys; 
electrical cables of all kinds; machines and apparatus, com- 
plete or incomplete. fittted together or -in parts: instruments 
and apparatus, astronomical, physical, chemical and mathe- 
matical, geodetical and drawing; instruments, ete., for medi- 
cal purposes, manometers, vacuometers, indicators and measur- 
ing apparatus, electrical current interrupters, commutators, 
safety cut-outs. holders for electrical incandescent lamps, 
rheostats and cominutators of all kinds, fitted together or in 
parts, telegraphic and telephonic apparatus, electrical and 
pneumatic bells and accessories for electrical signalling: 
electro-technical measuring appliances (ammeters, watt- 
meters, voltmeters, and calculators). 

BASUTOLAND, BECHUANALAND PROTECTORATE, 
AND SWAZILAND.—The tariff of the Union of South Africa 
i 51975 obtained in these districts, with effect from March 
th. 1915. 

NORWAY.—The exportation of the following kinds of lead 
and lead wares from Norway has been prohibited: Tead un- 
worked and lead alloys unworked; ecrap of lead and lead 
alloys; lend and lead alloys worked, viz.. plates, rolls, tubes. 
and paintless tubes. wire, rods, and lead work. It has alse 
been decided that goods which are not covered by any special 
prohibition of export shall not be allowed to be exported from 
Norway if they are produced. wholly or in part, from raw 
materials the exportation of which is prohibited. and if it is 
evident that the goods have been produced in order to render 
it possible to export the raw materials or semi-manufactured 
articles used in their production. The notice states that the 
Customs authorities are to decide whether particular classes 
of goods sought to be exported come within the scope of this 
general prohibition, 

SWEDEN .—Exportation of the following gocds has been 
prohibited as from September 25th :—Rubber. in solution or 
in the form of paste (but not rolled into sheets or further 
manufactured), with or without admixture of other substances, 
such as sulphur, graphite. and resin: also artificial soft rubber: 
manufactures of soft rubber, with the exception of trans- 
nasion and driving belts and of rubber boots and shoes: 
manufactures of lard rubber (ebonite, ete). even if in combi- 
Panon with other materie. 
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NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 


Compiled 5 for this journal by Messrs. W. P. Tuonrsod & Co., 
Electrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


14.6906. Spark-gap arrangements for oscillatory circuits.“ Summans & Harsxr 
AKT. GES. October 18th. (Convention date, November Mrd, 1914, Germany.) 
(Complete.) 


14.729. Arrangement of circuits for the transmission and reception of 
ether waves, e. g., those used in wireless telegraphy." A. W. Long. October 
19th.. 


14.734. Sparking plugs. F. A. L. Jonxsonx. October 19th. 
14.742. Telephone exchange plugs and the like.” A. Marr. October 19tb. 


14,746. Electric heating apparatus.™ AUTOMATIC TELEPHONE MANUFACTURING 
Co., Lro., & C. H. ARCHER. October 19th. (Complete.) 


14.769. Wireless signalling systems.“ British Tuomson-Houstox Co., 
I. ro. October 19th. (General Electric Co., U.S.A.) 

14.7883. Electric stoves.“ J. D. Crary. October 19th. (Complete.) 

14.790. Device for facilitating the engagement of trolley wheels with 
overhead trolley lines.“ H. Lower. October 19th. (Complete.) 

14.803. Electric cable bracket and bolt.” R. WooLLsy & S. Tiuums. 
October 20th. 

14,819. “ Internal-combustion engines having electrical accessories.“ J. B. 
Festson. October 20th. 

14,851. ‘* Magneto-clectric machines.“ British TuoMson-Hovuston Co., Lro, 
and G. J. Rater. October 20th. 


14,864. *' High-frequency generators.“ J. GELL. October Loth. 


14,881. ‘* Sparking-plugs."’ R. Corin. October Llst. 

14.885. Dynamo meters. Heenan & Frovupg, Lro., H. Hazwan, and G. H. 
WALKER. October 2lst. 

14.895. Magnets ſor / of magnetos.“ M. PEDERSEN. October Ast. (Divided 


application on 9, 054/15, June 2lst.) 
14.896. Make-and-break mechanism for /of magnetos.“ 
October 2lst. (Divided application on 9, 054/15. June 2lst.) 
14.897. Armatures or cores ſor / of magnetos.“ M. Pgogersan. October List. 
(Divided application on 22, 741 / 14. Nov. 19th.) 
14.808. Armatures or cores for/of magnetos.“ 
2ist. (Divided application on 9, 054 15. June 2lst.) 


14.915. Leading- in conductors.“ Brrtisu THomsoxn-Hovuston Co., Lro. 
October 2lst. (General Electric Co., U.S.A.) 


M. PEDERSEN. 


M. Prosrsex. October 


14,941. “ Electric and gas lamps L. H. Pearce. October 22nd. 

14.955. Electro-magnetic pumps.“ E. BAchrIET. October 23nd. 

14.965. Telephone headpieces. S. G. Brown. October And. 

14.993. Magneto-electric machines for ignition in internal combustion 


engines.” M. S. Conner. October 23rd. 
14.994. Spooling machines, specially applicable for winding coils for clec- 
trical apparatus.“ W. McGee & Son, Cane and A. G. Watts. Ocotber 23rd 
14.995. Contact making and breaking devices of magneto-clectric machines 
for ignition in internal- combustion engines.“ M. S. Conner, October 23rd. 


15,008. Systems ol electric e British Tuonsod-Horsron 
Co., Lrp. October Brd. (General Electric Co., U.S. A.) 


15.010. Telephone receivers.“ A. RoSenBerc. October Sed. 


PUBLISHED SPECIFIOATIONS. 


a 2914. 


15.788. ELECTRICAL Vacuum Discuarce Devices. 
Co. (General Electric Co., U. S.A.). July Ist. 

18,239. TELEPHONE INSTALLATIONS. Siemens & Halske Akt. Ges. 
Ist. (August 4th, 1913.) 

18,242. TRANSMISSION OF ELECTRICAL IMPULSES OVER TRLECRAPH CIRCUITS or 
Hien ELECTROSTATIC Capacity. G. Musso. August Ist. (Patent of addition 
not granted.) 

18.243. APPARATUS FOR THE TRANSMISSION OF ELECTRICAL IMPULSES IN TELE- 
GRAPH Systems. G. Musso. August Ist. (Patent of addition not granted.) 

19.446. Protecting HOT-CATHODE VACUUM TUBES Ok OTHER DEVICES HAVING 
SIMILAR CHARACTERISTICS FROM OVERLOAD. British Thomson-Houston Co. 
(General Electric Co., U.S. A.). September 4th. 

20.453. MANUAL AND SEMI-aUTOMATIC TF UEPHONE SystEMs. Relay Automatic 
Telephone Co. (formerly known as Betulander Automatic Telephone Co.) and 
W. Aitken. October 2nd, (Cognate application 22,716/14.) 

20.557. CaTexaky SUPPORTS FOR ELECTRIC CONDUCTORS. 
Houston Co. (General Electric Co., U.S. A.). October Sth. 

20,650. APPARATUS FOR GENERATING HIGH-TENSION ELecrriaty. J. E. James, 
J. B. Wilkie, A. Kenyon, & W. Torrance. October 7th. 

22.721. Speep Governors. Warwick Machinery Co. (1908) (General Elec- 
tric Co., U. S. A.). November 18th. 


22,906. TELEPHONE CaLL RECORDERS. D. J. McGauran. November 23rd. 


22,936. REGULATING Devices FOR ELECTRIC POLYPHASE Ser Comuctator 
Macutnes. O. Imray (Siemens Schuckertwerke Ges.). November 28rd. 


23.761. Joints ror METALLIC TELEGRAPH POSTS AND OTHER LIKE Posts or 
Pores.  Bullers, Ltd., & H. C. R. Dagnall. December 9th. 


28.778. TuerwaL Switcues. G. Wilkinson. December 9th. 


British Thomson-Houstua 


August 


British Thomson- 


— 


1918. 


2.148. TrLEPHONE Arrauares. W. Martin (K. M. Turner). February 10th. 

2.968. Covers OR PROTECTORS OF ELECTRIC SWITCHES OR OTHER ELECTRICAL 
PARTS OR MEMBERS, AND THE MANUFACTURE OF THE SAME. J. H. Tucker & J. A. 
Crabtree. February 24th, 

4.820. Dretectric Composition. R. C. Sharp. March 29th, 

5.174. Microrvtoonr. E. M. C. Tigerstedt. April 9th. (April 9th, 1914.) 

8.770. ELECTRO-MAGNETIC MAKE AND Break Devices. Soc. Anon. des Etab- 
lissements L. Bleriot. June 14th. (July 7th. Divided application on 16.080, 14. 
July 6th.) 

9.783. SPARKING-PLUGS FOR INTERNAL-COMBUSTION FE.Ncines. Daimler-Motoree 
Ges. July Sth. (July 6th, 1914.) 


Falmouth as a Winter Resort.— An illustrated book- 
let has been issued by the Corporation of Falmouth eetting forth 
the attractions of the place as a resort for thoss who, under normal 
international circumstances, would leave England for the winter. 
Copies may b> obtained from the Town Clerk. 
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NOVEMBER 12, 1915. 


REVIEW. 


No. 1,981. 


EUROPEAN ELECTRICAL COM- 
PANIES IN WAR TIME. 


THE influence which has been so far exercised by the 
war on electricity supply works, tramways and cer- 
tain other electrical undertakings on the European 
Continent, has been of a. varied character, and has 
depended upon a variety of factors which differ 
according to circumstances. Among these may be 
borne in mind the particular country concerned, the 
location of the undertaking in relation to the actual 
area of war, the withdrawal for military purposes of 
large numbers of the employés and the substitution 
of less skilled workers and of female labour, and the 
reduction in consumption and traffic on the one hand, 
whilst on the other an advance in the use of electricity 
has taken place in some cases for meeting the addi- 
tional requirements of works or factories engaged 
on army contracts, and also for affording a substitute 
for the scarcity of petroleum where formerly used 
for lighting. At the same time it has to be remem- 
bered that, although the war has continued for over 
15 months, no single undertaking has yet been able 
to record the financial results for a complete period 
of twelve months of war, one or more peace months 
being generally included in the year’s working; and 
in the case of those concerns whose financial year 
terminates with the calendar year the former natu- 
rally only comprises five months of war time. 

It might be thought from the fact that Berlin is 
one of the principal centres of the electrical and 
mechanical engineering industries, and is largely 
engaged on war work, that the consumption of elec- 
trical energy in the twelve months ended with June, 
1915, would have experienced an increase. But the 


figures which have just been issued by the Berlin 


Electricity Works Co., which has hitherto had a 
monopoly of the public supply in the capital, show 
that this assumption is incorrect. The consumption, 
in fact, has declined from 267,589,000 Kw.-hours in 


1913-14 to 252,762,000 Kw.-hours in 1914-15, owing 


to the war and the displacement of the ratio borne 
by lighting to power purposes, and the dividend on 
the ordinary shares has fallen from 12 per cent. to 9 
per cent. In the case of the city of Hamburg the 
outbreak of the war at first caused a large diminu- 
tion in the consumption, amounting to as much as 
25 per cent. in individual months. At the beginning 
of 1915, however, a perceptible improvement took 
place, particularly on the introduction of a new tariff 
for large consumers, but it was impossible to equalise 
the decline in the first half of the year, and the 
consumption recorded by the Hamburg Electricity 
Works Co. is returned at 43,453,000 Kw.-hours as 


on a 
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against 45,146,000 KW. -hours in 1913-14, and the 
dividend 8 per cent. as compared with 81 per cent. 


The Alsace Power Station Co., of Schlettstadt, is 
one of the few undertakings whose works are directly 
situated with the theatre of war, although its 
financial vear ended on April 30th, 1915. But the 
effects of the war were only of a transitory character. 
The production, which amounted to 525,000 KW.- 
hours in July, 1914, as compared with 321,000 KW.- 
hours in the corresponding month in 1913, receded 
to 190,000 KW.-hours in August, but after the battles 
in Alsace the output rose to 360,000 Kw.-hours in 
October and to nearly 400,000 Kw.-hours in Decem- 
ber. The mains to Markirch and the Weiler Valley 
were interrupted in August, 1914, but were subse- 
quently restored, no great damage being done to 
the mains and transformer stations or to the mains 
and buildings in course of erection. The net profits 
have not been sufficient to enable the payment of a 
dividend, but this was also the case in 1913-14. A 
similar observation in regard to the financial results 
also applies to the Lorraine Power Supply Co., of 
Metz, which, being close to the war area, suffered 
to a greater extent than the undertakings more n 
the interior of the country. It has also been neces- 
sary to postpone until the end of the war the pro- 
jected extension of feeders and local distributing 
networks. Onthe other hand, the Oberhausen Elec- 
tric Overland Central Station Co., although having 
been adversely affected by the war, is yet able to pay 
© per cent. for 1914-15 as in the preceding year. Bur 
in this instance also the development of feeders and 
of local networks has had to be postponed. | 

If there is one district more than another in Ger- 
many where a great expansion in the consumption 
might have been expected it is that of Rhenish- 
Westphalia, on account of the many collieries, iron 
and steel works, and engineering works which are 
located in this particular province. Yet the progress. 
judging from the working results of the greatest 
undertaking in that area, has been by no means very 
remarkable. Situated in one case, if not also in two 
cases, on the pit bank. the value of the connections 
of the works of the Rhenish-Westphalian Electricity 
Co., of Essen, increased from 320,000 KW on June 
30th, 1914, to 357,000 KW. in the same month of 1915, 
the number of glow-lamps from 1,300,000 to I,400,000, 
and the number of motors from 34,000 to 37,000 in 
round figures. It was, however, impossible to secure 
a corresponding augmentation in the consumption, 
which advanced from 290,048,000 Kw.-hours in 
1913-14 to 203.002.752 KW.-hours last year. The com- 
pany also supplies gas, of which 26,895.374 cubic 
metres were transmitted by means of the long-dis- 
tance mains, whilst a further 4.350.294 cubic metres 
were furnished by the company’s gasworks at Rott- 
hausen, Borbeck, Mattmann and Dulken. The divi- 
dend, which absorbs £200,coo, amounts to 8 per 
cent., as in 1913-14. A smaller undertaking—that of 
the Berggeist Electricity Works, of Bruhl—also suc- 
ceeded in effecting a larger turnover, the consump- 
uon having advanced from 34,298,000 KW.-hours in 
1913-14 to 56,511,000 K'V.-hours last year. In this 
case the company experienced a reduction on the 
advent of the war, but a considerable increase as 
compared with the equivalent months in 1913-14 soon 


took place as a result of the many industries sup- 
plied, which were chiefly engaged on war work. 

If consideration 1s now given to the financial re- 
sults of a number of companies distributed over the 
European Continent, it will be found that thev have 
in general succeeded in maintaining for 1914 or 
1914-15 the rates of dividend which were paid in the 
preceding year. Even in the case of the Italian 
companies, whose best results are mostly for i9ty, 
the figures would be less satisfactory than they are 
were it not for the large use of water-powers in that 
country, as although Italy did not participate in the 
war until May, 1915, the coal question has plaved a 
part in the economic and industrial life of Italy since 
the outbreak of the war as it has done in other 
countries. We give in our War Items a table show- 
ing the dividends of a number of companies for the 
two years. 

Although the financial results quoted above are in 
general favourable, a more definite opinion of the 
real effects of the war on the companies will only be 
ascertainable when the working figures for the whole 
of 1915 or 1915-16 become available. 


A CORRESPONDENT has informed us 


5 3 that, according to one of our contempo- 
Rates. raries, an Irish County Court Judge has 


laid it down that where a local authority 
is running a municipal electrical undertaking at a loss, the 
loss must be made good, not out of the rates, but by raising 
the price to the consumer. It is pointed out “that if 
future new undertakings are restrained by law from deriving 
any support from the rates, and have to increase the 
tariffs of electricity supply to an extent sufficient to recoup 
the initial losses, it will be almost impossible to develop 
any new undertaking.” Whatever the result of this 
alleged decision—which is said to have been pronounced 
two years ago—we should very much like to see a full 
report of the facts, arguments, and judgment, before 
accepting it as final. So far as can be ascertained there is 
nothing in the Electric Lighting Acts, 1882, 1888, 1899 
and 1909, which, with a slight variation referred to in 
Sec. 37 of the Act of 1882. apply to Ireland, which in any 
degree controls the action of a local authority in the matter 
of charges for electricity. It is presumed that the matter 
came before the County Court Judge by way of an appeal 
from a surcharge or disallowance of something improperly 
charged upon the rates; but even in that case we fail 
to discover anything in the Public Health Acts which 
confers such a power upon an auditor or any other person. 


On another page we print some extracts 
from a repart on the trade position in 
South Africa, by Mr. H. E. Gauntlett, who 
is acting as H.M. Trade Commissioner for the Union now 
that Sir Sothern Holland has joined the Home Staff of the 
Board of Trade. A perusal of this illuminating report, 
which comprises over 100 pages, will repay any manu- 
facturer or exporter. The very much greater extent to 
which British firms have taken advantage of the organisa- 
tion of H.M. Trade Commissioner’s Office since the war 
began proves, to Mr. Gauntlett’s mind, that one of the most 
apparent failings of the British manufacturer lies in deferring 
his efforts until the position is critical, instead of taking 
early steps to prevent the crisis. German trade was as 
worthy of capture years ago. In this connection some 
pointed remarks are contained in the Report as to the 
necessity for catering for the exact needs of the market. 
The British manufacturer may see no good or immediate 


Trade in 
South Africa. 
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reason for reducing the high quality of his output, or 
varying his standards, to meet the demand of a new market 
which is not educated up to purchasing a superior article. 
But it can easily be understood that a firm whose turn- 
over in the up-country ’’ (or native) trade of, for example, 
the South African warket, has been enormous, will have 
made a name amongst the big importing firms. When, in 
due course, the importers demand a better quality of the 
articles they have handled so successfully in the past— 
which demand must arise from the steady improvement in 
the standard of living—they will naturally give to their 
regular oversea suppliers the first opportunity to satisfy 
their new requirements, and they will rarely find that a 
foreiga firm cannot supply such needs. To this condition 
of affairs Mr. Gauntlett attributes the decline of trade 
in many lines experienced by British firms in the past few 
ears. 
j When in August lass year Germany’s trade campaign 
was brought to a sudden stop by the outbreak of war, 
H.M. Trade Commissioner assured the Chambers of Com- 
merc2 throughout South Africa that British manufacturers 
were making concerted and unprecedented efforts to capture 
in the South African market the trade which hitherto had 
gone to Germany and Austria ; and that these efforts com- 
prised not merely improved organisation but the manu- 
facture of goods practically identical with those to which 
the market has become accustomed. The Board of Trade 
here has been giving our manufacturers an opportunity of 
inspecting samples of German and Austrian goods which 
have succeeded in such markets. The question arises then: 
will British manufacturers stand by the Oommissioner’s 


assurances by seizing the first opportunity of suiting their 


output to this market’s requirements, and thus show their 
appreciation of the practical assistance which has, in this 
connection, been given ungrudingly to British trade by 
certain South African firms? 

Germany’s exports to the Union in 1913 amounted to 
£3,500,000. This is obviously worth adding to the figures 
of any country in a position to manufacture the goods. 
The American pre-eminence in labour-saving method— 
which goes far to counterbalance Germany’s cheap labour— 
is enabling the United States to reap a rich reward at this 
juncture. Mr. Gauntlett’s view is that the American share 
in South African trade is mainly limited by her lack of 
direct steamship communication. 

We do not wish to revive the cry: Business as Usual,” 
whilst the engineering trade of the country is rightly 
devoting itself almost entirely to war work, but in view of 
Mc. Asquith’s recent warning as to our vanishing export 
trade, we feel justified in emphasising the point Mr. 
Gauntlett makes, viz, that, in allowing the South African 
market to be controlled increasingly by foreign suppliers of 
„cheap lines, British manufacturers will be adding to the 
strength of their competitors, which strength may be in 
due course diverted to opposing the position now held by 
British firms in the markets of the United Kingdom, the 

Continent, and elsewhere. | 


Now that nearly all the most impor- 


The ; : ‘ : 
Wire-Drawing tant wire-drawing firms in this country 
Industries, have been put under Government control, 


it is generally expected that the demands 
for supplies from private sources, which in some sections 
have tended to diminish slightly during the past month, 
will show a further small decline for the next few months. 
For the greater part of the past 12 months every wire- 
drawing establishment throughout the country has responded 
to the demands of the War Office and Admiralty, with 
results highly satisfactory to all concerned. 

In consequence of the disorganisation and upheaval under 
which trade generally has been labouring during the past 
12 months, it has proved no easy matter for wire manu- 

facturers in this country to look adequately after the 
interests of their old customers who have no war claims for 
preference in the matter of deliveries. Every effort, how- 
ever, has been made, often at great inconvenience and 
expense, to meet the requirements of this section, with the 
smallest possible delay. 


As soon as the end of the war is within measurable distance, 
every effort will, doubtless, be made to forestall German and 
American competition in the wire trades, by adopting, 
throughout the home markets in particular, a still more com- 
prehensive and effective system of personal representation 
than was in force prior to the war. Recent inquiries have 
shown that several of the chief competitive German wire- 
drawing firms had more agents in this country alone, prior 
to the war, than some of the British firms had throughout 
the world. 

That the German system cannot be regarded in the light 
of a failure, or anything approaching that state, is largely 
proved by the past heavy exports from Germany into this 
country, of copper goods for electrical purposes, and it would 
appear not unreasonable to expect a still more vigorous 
attack to be directed at these valuable markets as soon as 
normal working conditions are restored after the war. 

This attempt of the German firms to recapture their lost 
export trade with this country will certainly be characterised 
by entirely new methods when the time for action has 
arrived; and although the name German may be anathema 
in this country for many years to come, means are, we hear, 
being fully provided for to meet this contingency, by adopt- 
ing the new plan of campaign already indirectly hinted at 
above. These ulterior designs on the part of the German 
firms, however carefully planned they may be beforehand, 
will probably be effectively frustrated by, among other 
measures, the adoption in the future by every important 
wire manufacturing firm in this country, of a still more 
adequate and comprehensive system of personal representa- 
tion in every market throughout the United Kingdom. 


l THE market has kept up a good deal 
pends better than most people in the trade 
anticipated would be the case, but the fact is that lead is 
coming forward in disappointingly small quantities, owing 
partly to the shortage of labour which is making itself felt 
in Australia, and partly to the excessive difficulty in 
obtaining freight, the result being that material is being 
held back in the countries of origin. Until more reasonable 
conditions obtain in the shipping world the position in this 
respect is not likely to undergo any improvement. The 
October importa were 14,796 tons against 17,435 tons last 
year, making the total for the 10 months 213,192 tons, an 
increase of about 30,000 tons on the year, while at the same 
time there has been a big falling off in our exports and 
re-exports. The balance is undoubtedly going into the 
supply of munitions, and the demand for lead for this 
purpose must be on a larger scale than had ever been con- 
templated. The buying for Russia has been on a colossal 
scale, and this still goes on, but owing to the vagaries of our 
authorities there is no knowing when the lead may be per- 
mitted to go forward. First there is the difficulty of 
obtaining permits, to say nothing of the vexatious and 
unnecessary delay which occurs in granting them. Then 
when the permit is obtained, it is quite a common thing for 
the steamer on which freight room has been engaged to be 
commandeered. | 

In despair at this perpetual raising of difficulties, atte npts 
have been made to divert the lead from Archangel to 
Vladivostock, but this move on the part of merchants 
anxious to supply Russia with munitions seems likely to be 
effectively frustrated by the commandeering of Vladivostock 
steamers. It is quite certain that Russia cannot fight with- 
out munitions, and it is equally certain that a bad 
impression is being created by the ceaseless difficulties put 
in the way of her obtaining material. The home trade here 
is, of course, consuming huge quantities for munitions. as 
has been said, but the general trade demand is decidedly 
quiet. Should it happen that the large quantities of lead 
held up because shipping facilities to Russia are. so 
seriously curtailed must be resold, there would certainly 
be a substantial break in the price, but meantime the 
American market has moved sharply upwards, and the 
general position defies solution, for everything is chaotic. 
During September the price of soft foreign lead for prompt 
delivery ranged between £24 158. and £26, and forward 
between £22 10s. and £23 10s. a ton. | * 
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OUR TRADING OPPORTUNITIES.. 
THROUGHOUT THE WORLD. 


Ir has been remarked in certain high quarters 
abroad that the Central, States of Europe have, by 
their deliberated efforts to dominate the world, 


thrust civilisation backward by one hundred years. - 


While bloodshed and carnage continue, while the 
hres of Europe not only remain unquenched but 
actually spread and bring new combatants into the 
conflict, it is not surprising that there should be some 
to give way to sentiments or statements of that kind. 
But we may wonder whether those who express such 
an opinion have any very definite idea of what they 
mean by civilisation.“ Our feelings in regard 
to the future and what it will bring may be 
influenced very considerably by our conception 
of the true meaning of the word. If we mean 
that what the last fifteen months has revealed 
to us as German Kultur is civilisation, then we may 
hope that the prophecy is correct, for the world 
of to-day has no room for that abomination. But if 
by civilisation we mean the general development of 
the human race and the progressive utilisation of 
the earth’s resources by the practical applications of 
engineering science, industrial operation, and com- 
mercial enterprise, then, we think that the forecast 
is one which may be disregarded. Whatever may be 
the effect of the present warfare among Christian 
nations upon the minds of those whom we generally 
describe as Heathen; whatever may be the loss 
sustained through a number of great nations 
sacnficing millions of their physically fittest, 
the flower of their manhood, and among them 
potential students and thinkers in many im- 
portant departments of activity; whatever may 
be the consequences of it all to particular empires 
and emperors; whether the map of Europe be mate- 
rially altered or not—one thing seems to us to be 
certain, that all the changes that may be introduced 
cannot take us back again to the state of things that 
existed one hundred years ago. We may, perhaps. 
get back to simpler living, may be controlled by the 
pursuit of higher ideals than we had a year or so 
ago, may perhaps have freedom from the oppressive 
menace of ambitions for world conquest, may be 
free to devote ourselves more assiduously to the arts 
of Peace, but we shall not go back to a world that 
possessed little knowledge of the elementary prin- 
ciples of steam generation, that knew not the laws of 
induction, merely played at the utilising of falling 
water, knew nothing to make it discontented with 
a rush light or a gas jet, had few railways and no 
telegraphs or telephones, and lived what now we 
should most of us regard as a monotonously sleepy 
and uninteresting sort of existence. The world, or 
the greater part of it, will inevitably be poorer for 
a time as a result of the terrible waste of thousands 
of millions of money, but who shall say that when 
there shall have passed away the first shocks of the 
return of statesmen, armies, navies, and peoples 
to ordinary avocations in vears of Peace—God grant 
n may be unbroken in the aftermath of the huger 
conflict, by a succession of smaller ones—the de- 
velopment of all countries shall not leap forward 
once again? Of course, new development must 
be held up for a time; we cannot take up the 
thread of industrial world enterprise exactly 
where it was broken just over a year ago. Many 
schemes have been deferred: some of them will never 
take the form intended in the pre-war days; there 
will be much of change, and some of the countries 
of the world which looked to Europe for money and 
equipment and expert knowledge must hold up their 
cherished plans for atime. But it will only be for 
a comparatively brief period—not one hundred 
years, perhaps far less than one-tenth of that 
period. All the manufacturing nations will be, 
as a matter of sheer necessity. obliged to 
overrun the world again in their efforts to 
keep factories in operation and to repair their 


— nge 


respective national losses. The rehabilitation 5 
devastated Jands and ruined cities will make huge 
demands, and somebody will have to pay indemnities; 
but notwithstanding these reconstructional opera- 
tions and financial manipulations the world will not 
be stopped in its clamouring for progressive de- 
velopment. Can it be imagined, for instance, that 
our great Colonies and dependencies will remain at 
a standstill, with all the germs and possibilities 
that lie within them as the outcome of enterprising 
measures of the last few decades? Can it be sup- 
posed that the vast market of China will return to 
slumber after the awakening westernising move- 
ments of recent times? Can it be thought that the 
engineering lessons of this war will leave the vast 
resources of Russia still unutilised? Is it to be sup- 
posed that with America’s manufacturing ability un- 
hindered, with her taste for foreign effort in trade 
made keener, with her money-bags well filled, or 
with our own manufacturing capacity enlarged as 
the result of factory extension for war purposes, and 
with the large accession of formerly unemployed or 
unskilled labour into the ranks of, more or less, 
skilled working life of this country—things of the 
development class are going to be at a standstill’ 


Even this mere cursory statement of the case is its 


own answer to the suggestion of a century set-back. 

It may reasonably be supposed that in some coun- 
tries it will not be easy to raise money for larve 
enterprises such as the world will be calling for, and in 
this matter of future finance we can only see through 
a glass darkly. We are not all able to remember it. 
but many do, and for all of us it is in the records, 
that after the Franco-German struggle of just over 
forty years ago, France recovered her position in 
a remarkable and unexpected manner. That was 
only a small affair, comparatively speaking, and what 
is happening now must have farther-reaching effects. 
but they will be spread over many countries, and the 
recovery may be more rapid than the signs may lead 
us to anticipate. 

It is interesting to fall back for a few minutes 
into the frame of mind that was ours nve or 
six years ago, when we tried occasionally to con- 


‘jure up before our imagination the vastness of the 


opportunity that scientific and engineering dis- 
covery and achievement, and the general forward 
movement among men everywhere, seemed to be 
opening out to us. At that time we endeavoured in 
these pages, as we have done consistently ever since. 
to keep the larger outlook in the mind of the British 
manufacturer and trader, and to induce those having 
responsibility in these departments of electrical and 
engineering work to lay themselves out to take 
advantage of the occasion. In those days the intu- 
ences of German industrial and financial competitors 
were gathering considerable strength, and if we 
could have presented a massed army of operators in 
the fields where they were active, and could have pro- 
tected our reputation and our interests against the 
enemy’s insidious attacks and deeply-laid machina- 
tions, and could have re-arranged our home manufac- 
turing facilities, supported with adequate financial co- 
operation, we should not have to hear the stories that 
reach us of the success which has been attending 
our rivals’ efforts. The tentacular hold of the enemy 
upon the markets where merit for merit we ought 
to have held sway, or at least progressed along the 
lines started by our enterprising forefathers in those 
fields, would have been a less harmful thing than 
it is to-day. Our brave Colonial forces under 
Botha have smashed German influence in Africa: 
the British flag floats gloriously in other once-Ger- 
man colonies; and our magnificent Navy has <wept 
the seas clean of German ships. But neither military 
nor naval effort can directly sweep out the influence 
of the Teuton in many of the countries where his 
active and thorough agents have secured concessions. 
developed interests, and nursed the people’s customs. 
fostering and satisfying their needs, until to-day Ger- 
man trade has made itself almost as great a menace 


E 


tive situation. 
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commercially as the enormous German military forces 
were generally to the liberties of the entire world. 
But we did not organise, we did not co-operate, we 
did not tackle the situation whole-heartedly—perhaps 
we could not, perhaps we were short of money, per- 
haps the profits of British electrical manufacturing 
left us too small a margin, perhaps the Continental 
connections of some of our firms rendered big co- 
operative or amalgamated schemes impossible and 
now we have got to deal with those markets in 
ways best suited to the prevailing and prospec- 
Let us hope that somehow the 
Government will come to our aid with export 
bounties and with a more generous attitude toward 
technical attainments; or let us suppose that the 
enemies will have to pay so heavily that they will 


have to loosen their hold on some undertakings 


where their bands have been growing tighter; 
or let us hope that the anti-German sentiment 
will assist us in many parts of. the world. These 
things, or some of them and possibly some 
others, will probably operate in our favour. But is 
mere a British manufacturer to-day who thinks that 
they will suffice for the needs of the approaching 
times, without some real, thorough-going effort on 
the part of the whole British electrical and engineer 
ing industries? The time for many little costly 
efforts to win the world has now passed away. What 
shall we do to be entirely ready when there shall have 
burst in Germany that last British or French shell 
which shall precede the call for a truce, to be followed 
by Peace, when the last miserable German shall have 
outraged common decency, the last devilish Zeppelin 
shall fail to return to its den, when the hope of Von 
Tirpitz shall have gone down} with his last sub- 
marine, or the starving hosts of the Central Empires 
shall have stormed the strongholds of Prussian 
militarism ? 

We fully recognise the difficulties that stand in 
the way of efforts to immediately deal in detail with 
the trade position as we shall find it at the close of 
the war, but we are still of opinion, as we have been 
for the past twelve months, that during war- time we 
must elaborate our schemes for peace-time. Cer- 
tainly those who can afford to be active now will 
stand to gain most when, later on, our private manu- 
facturing and exporting activities are less restrained, 
It is our desire to assist to the full limit of our 
power, any organisations and firms which may be 
occupied with deliberations in this connection, and 


to that end we shall publish during the next few 


weeks a good deal of information that has been pre- 
pared by expert observers, consuls, and others, in 
markets in which we may hope to stand better in 
future than we have done recently. Whatever may 
be the shortcomings of our Governmental commercial 
and consular services, we shall commit a great error 
if we shut our ears to the advice that our represen- 
tatives are giving us just now. We begin this week 
by publishing an abstract of the report of H.M. 


Acting Trade Commissioner in South Africa. 


TRADE IN SOUTH AFRICA. 


Mr. H. E. Gauntuett, who is in charge of the office of H.M. 
Trade Commissioner for South Africa, has written a highly 
interesting report on the trade of the Union (and Rhodesia) 
for the year 1914. This has just been issued by the Board of 
Trade,* and below we summarise the portions of it which 
concern the electrical manufaeturer and contractor. 

By separating the trade returns for the months preceding 


the war from those for August to December, and making a - 


comparison with the corresponding periods respectively of 
1913, it is evident that the trade of the country up to the 
time of its outbreak was below normal. The reasons for this 
are, in their order of increasing importance :— 

Drought (especially in the Orange Free State Province). 

Slump in the ostrich feather industry. 

The aftermath of the January strike. 

But the ilbeffects of these adverse factors continued, and to 
them must, of course, be added the two other chief causes of 
loss of trade, viz.: The European War and the Rebellion in 
South Africa. The rebellion produced throughout the whole 
country a feeling of insecurity, and merchants (who were, 
because of the European war, already sufficiently nervous 


*Wyman's: Price 6d. Cd. 8,073. 


about adding to their stocks the normal quantities ordered in 
the past) refrained from indenting to the extent for which 
they otherwise were prepared. It will be less easy for mer- 
chants to recover the trade that might have been done but 
for the rebellion, than it would have been for them to have 
maintained the trade that was being done before the local 
unrest arose. For these reasons, therefore, I do not anticipate 
that trade in the immediate future will be much greater than 
it was during the closing months of 1914. i 

Although the great dependence of the Union upon its 
mineral production may in certain circumstances prove an 
economic weakness, the greatness of its mineral wealth has 
been, in existing abnormal conditions, an important factor in 
preventing a far more serious crisis than the country was 
called upon to face. 

The percental decreases in imports are smaller in the case 
af electrical material and miscellaneous machinery than in 
almost any other class of goods, owing to their close connec- 
tion with the mining industry. Nevertheless, the drop in the 
imports of electrical material is disappointing. During the 
first eight months of the year it had increased by £73,000. 
The import trade of the last four months altered this amount 
to a loss of 417, 600 on the imports of 1913. The comparative 
figures are interesting: 

1914 COMPARED WITH THE SAME PERIOD IN 1913. 


First 8 Last 4 Total for 
months. months. the year. 
£ £ £ 
Machinery ..................... + 73,000 — 90,600 — 17,600 
Wires and cable -> 29,500 — 27,000 — 56,500 
Fittings and posts — 8,000 — 24,000 — 22,000 
N and telephone 
material... — 1,000 — 2500 — 3, 500 


Union Government Imports. From the British exporter’s 
point of view, the Railways and Harbours Department is by 
far the most important spending department of the Union 
Government. The Department postponed considerable expen- 
diture which was planned for 1914, including £43,000 on electric 
cranes at Table Bay. Restriction of Government expenditure 
on imports is to be faced in 1915, and a decrease may be 
looked for in expenditure on the establishment and mainten- 
ance of general public works. This must of necessity have a 
detrimental effect on trade generally. 

Future Trade.—Although there is need for care on the part 
of business men, the present depression is mainly artificial. 
The country has a great recuperative capacity, and cannot 
help rising in prosperity, probably soon after the difficulties of 
the immediate present disappear. For one thing, the possi- 
bilities of South Africa as a meat-producing and exporting 
country have hardly yet been realised; when they are, ostrich 
farmers, many of whom are now growing lucerne, will realise 


that the ostrich feather slump of 1913-14 was not an unmixed 


evil. Lack of capital for industrial purposes generally is a 
drawback which may not soon be overcome, although there is 
still a considerable amount of money in the Union that could 
profitably be employed in helping the country forward. The 
balance due at the end of last year to depositors in the Past 
Office Savings Banks was £6,300,000. If South Africa avoids 
the difficulties due to the careless investment of capital, the 
overburdening of stores with stock, and too heavy immediate 
borrowing, there is room only for optimism, and there is no 
adequate reason why the subsequent prosperity of the country 
should not be ensured, or why British firms should not secure 
a great share in the increasing import trade that must accom- 
pany its progress. 

Cupture of German Trade.—At the commencement of the 
European war, the ‘‘ Capture of German Trade appealed not 
as a mere phrase to British manufacturers. In Dominion 
markets, also, this ideal gripped the imagination of the man 
in the street more than that of the importer. The latter 
recognised that practical difficulties, not evident to the con- 
sumer, would appear as soon as the war was over, since the 
ideal thus expressed would, of necessity, strike at one of the 
main principles of commercial ethics, namely, buying in the 
cheapest market. 

Cheap trade is a matter upon which I wish at this point 
to make myself perfectly clear. It is admitted that a certain 


_ quantity of trash comes into South Africa, and is bought by 


natives and poor whites,” often under serious misapprehen- 
sion. These are not the cheap products referred to when 
I use this word; what is meant is a cheap grade of a quality 
compatible with (and sometimes in advance of) ite low price— 
either goods which, in the better qualities, meet the needs of 
a white Population, or those which are used almost solely by 
natives, but are intrinsically worth the low price paid. No 
manufacturer needs to be told of the great success that has 
followed German efforts to cater for this class of trade. 

teasons of German Success.—To account for this success 
there are many reasons which are difficult to classify. since 
they are closely inter-related. Finance enters very largely 
into the matter. Subsidies are known to have been granted 
by the German Government by means of exceptionally low 
transport rates upon certain goods for export, and, in addi- 
tion, there are German trusts, or rings, whose object is the 
establishment of a strong position in the world’s markets. 
achieved by means of the many advantages incidental to such 
combines. , 

One advantage the combines gain is in their oversea organi- 
sation. Instead of, say, half-a-dozen travellers being appointed 
by as many firms to push their several interests in oversea 
markets, in competition with one another, the same number 
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of men are appointed, but work together in the interests of 
the one combine. This staff is often controlled by a manager 
in the oversea market, through whom every order passes to 
the home organisation. It is easy to realise the greater effici- 
ency made possible oversea by this method of working; the 
value of personal supervision of travellers by a competent head 
cannot be over-estimated. 

At this point it is necessary to refer to one detail practically 
unknown to British firms who are represented by an agent in 
the South African market. German combines, and many Ger- 
man firme, send by each mail to their agent or agent-manager 
u list of orders executed during the week, showing, amongst 
others, the following particulars :— 


(a) Works or f.0.b. cost; and eee 
(b) Price accepted by agent. j(b)— (a)= works profit. 


Which enables the agent to see at once from former indents 
(provided that costs of production have not risen in the mean- 
While) by how much he can shade his price, if necessary, 
to secure a special order. Such co-operation ensures the 
mutual advantage of the manufacturer and his oversea repre- 
sentative. 

Need fur Co-operation.—There are British firms who, 
through lack of appreciation of the benefits of co-operation, 
seem to grudge every cheque given to the agent, and who are 
not anxious, apparently, to assist him at their own immediate 
expense to Increase his turnover for them; it is not to be 
wondered at if such agents, in time, fail to do their best. 
This mutual poliey of getting as much as possible for as little 
as possible is, of course, fatal to the interests of both parties. 
British manufacturers have no right to expect success in the 
South African market unless they are prepared to believe 
that their agents, importing firms, and others in a good posi- 
tion to judge, are fully aware of the difticulties to be found 
in the market, and of its most intimate needs. 

Supply the Goods Wanted.—I have laid stress elsewhere 
upon the vital need for the manufacture by British firms of 
‘the goods to which the market is accustomed. Having made 
clear that the ‘‘cheap” lines are not necessarily trashy goods, 
but merely cheaper grades of lines in many cases already 
manufactured by British firms, one must repeat that the main- 
stay of the South African market is goods that meet the 
requireinents of the native and “poor white” populations. 
In the higher qualities, purchased almost entirely by the 
European population of the large towns, British manufac- 
turers have, on the whole, a position from which it would be 
dificult for foreign competitors to remove them. Neverthe- 
less, their present position of security should not lead them 
into thinking that they are entirely unassailable in their 
superiority, It is common for one to hear that the British 
manufacturer is content with the trade in the better-class 
lines already being done satisfactorily by hin, and that he 
cannot see that it would be to his advantage to gain a reputa- 
tion for manufacturing cheap and inferior quality substitutes. 
The fact remains, however, that reputations: in this market 
have, in the past decade. been built up by German firms 
through the exploitation of these same cheap“ goods, and 
inany of such firms are perfectly capable of turning out the 
better-quality article as soon as it is demanded, or are already 
doing so. I am convinced that unless British firms make 
strenuous efforts to capture this “cheap” trade from Ger- 
many at this opportune moment, they will not only find that 
it will be secured by other countries, or that Germany herself 
will retain it, but they will be affording their competitors an 
opportunity to undermine their position in the better-class 
articles, The statistics of the past few years clearly show that 
the United Kingdom hag lost trade in what may be termed 
the competitive articles, and is barely maintaining her per- 
cental position even in articles which have been regarded as 
practically British monopolies. 

The Danger of Neglect.—Some British firms may find that 
the whole of their output can be placed satisfactorily within 
the United Kingdom, in Europe, or in other oversea markets, 
Without their troubling about South Africa, whose require- 
ments, it is true, may not be in lines of the exact quality 
which they now manufacture. In such case they may be 
justified in leaving South Africa alone: it is worth while, 
however, for them to consider the fact that, in allowing the 
South African market to be controlled increasingly by foreign 
suppliers of “cheap” lines, they will thus be adding to the 
strength of their competitors, which, in due course. mav be 
diverted to opposing the position now held by British firins 
in the markets of the United Kingdom, the Continent, and 
elsewhere. I cannot come to any other conclusion than that, 
tor the sake of their own security of position in the future. 
it is worth while now te oppose foreign competition which 
meets us in any market. 

South African importers are more sympathetic towards the 
British manufacturer than they have been for many years. 
That sympathy will, however, Jast no longer than the success 
of the British manufacturer in supplying the needs of the 
South African market in competition with foreign factories. 
United States firs have put forward strong efforts through 
their representatives in this market to capture some of Ger- 
many’s past trade. Whatever of this trade these firms can 
capture will strengthen them in their future dealings with 
South Africa, perhaps at our expense. This is, therefore. a 
further reason why British firms should capture as much of 
Germany's trade with South Africa as pessible, 


Catalogues and Representation—In the Bureau established 
in connection with the office of H.M. Trade Commissioner 
there are about 1,500 catalogues of British firms on file. The 
bulk of these deal with machinery, although those covering 
smaller every-day requirements are in greater demand. There 
is some excuse for omitting prices, etc., from the former, but 
not from the latter. Yet firms constantly write: Is there 
any opening for our goods in your market? Catalogues are 
enclosed, without prices, discounts, weights, etc. ! 

The extent of local demand is not, in the great majority of 
cases, governed so much by the article itself (on account of 
its being in universal use) as by its price; moreover, its 
price in the United Kingdom is often only a poor guide to 
its cost to the importer in South Africa, I venture, therefore, 
once again to impress upon British firms the need for fur- 
nishing H. M. Trade Commissioners with the fullest possible 
information in this regard. If it is neceseary; by all means 
produce special oversea catalogues. If the trade is worth 
getting it is worth trouble; if the trouble and expense are 
too much for the British firu, the foreign firms thinks differ- 
ently and profits accordingly. 

One is glad to say that British firms are becoming more 
alive to the need for representation, and are finding the 
benefit. One could detail cases, from actual experience, in 
Which British firms have refused to take official advice on 
this question, and have emphasised their intention of trading 
direct or through London export houses. In not a few cases, 
however, as a result of the energy and activity of prospective 
agents whose interest I have aroused, orders have been sent 
to the United Kingdom, and have proved to the firms con- 
cerned that direct representation is practicable and satisfac- 
tory. Consequently,. the United Kingdom firms have aban- 
doned their opposition to direct representation, have appointal 
an agent at my suggestion, and have expressed themselves 
highly satisfied with the result. 5 

1 want to emphasise the advisability of British firms keep- 
ing H. M. Trade Commissioner posted both as to the appoint- 
ment of South African representatives, and as to any change 
they may inake in their representation. 


(To be continued.) 
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BATTERY EXCHANGE SYSTEM FOR 
ELECTRIC VEHICLES. 


ONE of the papers read at the annual convention of the 
ELECTRIC VRHICLE ASSOCIATION OF AMERICA, last month. dealt 
with the Hartford Electric Light Co.'s experience with the 
battery exchange system of commercial vehicles. 

The author, Mr. W. M. THAYER, mentions that the com- 
pany's battery service originated with a circular letter offer- 
ing to furnish such service for G.V. trucks for any mileage. 
on which the price would be based. The customer was to be 
reheved from any responsibility for care of batteries. 

The first car purchased for operation on this system was 
started in June, 1912, and all cars previously sold were 
changed over to the service as rapidly as possible. In June. 
1915, 64 trucks were in use, travelling an average of 47,615 
wiles a month. , i 

The customer purchases trucks without batteries; the coin 
pany buys the batteries, charges them, and installs them in the 
trucks. The company’s equipment consists of batteries, the 
means fur charging them, and the apparatus for placing then 
on customers’ trucks. 

The odometers on the trucks, with cradles for extra bat- 
teries, are also part of the company’s equipinent. ‘The service 
consists of charging batteries in cars at night and charging 
batteries out of cars. The former is done at the garage cf 
the Conunercial Electric Co. from 11 p.m. to 7 a.m., a rotary 
converter and motor generator being installed there. Separate 
batteries are handled at State Street station, Where 31 sets 
of charging equipment are Installed, each comprising an 
ammeter, Sangamo amp.-hour meter, circuit-breaker, and 
switch. Edison batteries of standard size and G.v. trucks. 
fitted with Universal cradles, are used exclusively on the 
service. i 

The cradle is an underslung battery container held by four 
hooks, which is removed from the vehicle by placing it over 
a hydraulic lift (with a 10 in. travel). a Cowan truck being 
first run on to the lift platform, so that the battery can be 
transported on it to the charging room. 

Two hydrauhe outfits are provided for changing batteries. 
and the complete exchange of a battery is made in three 
minutes or less. 

No instruments are used on the cars except odometers. All 
battery charging is based on the mileage covered, with allow- 
ance for road conditions. When a battery is removed from a car 
the odometer reading is taken. The previous reading gives 
the miles covered, and a slip is placed on the battery showin: 
this distance. The man who places the batteries on charze 
uses this distance as the basis., multiplying it by a certain 
constant, depending on read condition, size of truck, ete. The 
Sangamo meter is set at the number of ampere hours required 
and runs back to zero. when the circuit-breaker euts it cut. 
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The voltage of individual cells is followed during the charging 
and serves as a check on the ampere-hour meter. 

The Sangamo meter is practical and accurate, and is certain 
to take the battery off charge before excessive charging occurs. 
Batteries are cleaned with live steam at a pressure of 10 or 
15 lb. 

Data are given showing that the introduction of battery ser- 
vice has tended to increase the mileage covered. 

In June last there were 64 cars and 89 batteries in use, 
ratio 1.4 truck. In December, 1914, cars on the road 

represented 1,432 car days, and 1,284 battery exchanges were 
made, or 90 per cent. of the cars changed batteries every day ; 
for June, 1915, the figures were 1,594 car days, 988 exchanges, 
or 64 per cent. of cars changed batteries every day. 

The power used is measured by wattmeters, and includes 


all losses in transformation and stepping down. : 


For December, 1914, the total energy consumed was 57,856 ` 


kw.-hours, the mileage covered 40,787, the average energy 
used, per mile, 1,418 watt-hours. 

For June, 1915, the total energy consumed, was 50,414 Kw.- 
hours, the total mileage covered 47,615, the average energy 
used, per mile, 1,058 watt-bours. 

The Edison batteries used on the service are in some 
ways subjected to very hard usage. The total nuraber of cells 
in use at the end of the first period of three years was 0,094, 
and their service was the equivalent of 113,550 cell months. 
Seventy-six cells have been returned to the factory for repairs 


in these three years—44 on account of leaks or broken seams,- 


and the balance of 32 cells for other causes, such as failure 
to charge up or broken terminals. 

Data regarding the operating costs for tlie service are 
included. These are credited to operuting labour, t.e., ex- 
change of batteries, filling, charging, changing solution, etc. ; 
operating material, i.e., distilled water, solution and other 
battery material; repair labour, i.e., actual battery repairs; 
repair material, i.e., parts for battery repairs or repairs at 
factory; repair service apparatus, i. e., labeur and material 
for repairs to charging sets, and extra apparatus required for 
handling batteries. 


3-year 

lst yr. 2nd yr. ordyr. total. 

Dols. Dols. Dols. Dols. 

Total operating items ... 3,847 13,505 14,352 31,705 

In cone wi eee 5,543 18.559 26,559 50, 662 
Per cell per month. 

Total operating items ... . 2885 3102 2518 2793 

In cone 5 4158 4263 4661 4449 
. Per car per month. 

Total operating items ... 21.61 25.92 20.89 22.87 
meme 31.14 35.62 38.65 86.55 
Per average mile. 

Total operating items ... . 032 036 28 .032 
Income su... se esceeceeseccees 046 6⁵j 054 051 


A development of the system foreshadowed is an arrange- 
ment with central stations in surrounding towns, so that 
trucks may make long trips and get boosts when necessary, 
the charge being made to the company furnishing battery 
service and a proportion charged to the customer. 


WAR ITEMS. 


American Electrical Export Trade—The New York 
Electrical World,“ in a recent editorial on the above sub- 
yect, describes the figures for American electrical exports as 
being disappointing, and asks why they are not better. 
contemporary continues thus: On the surface it would 
seem that electrical export trade should have had some kind 
of boom, unless it has been affected adversely by world con- 
ditions cutting down all international trade other than that 

in weapons of destruction. But the neutral markets of the 
earth have been opened to us as never before, and our com- 
petitors who still enjoy the freedom of the seas are seriously 
preoccupied. It is generally understood, for example, that 
in England many electrical factories are busy on munitions 
of war; and, if that is the case, they cannot be turning out 
electrical goods as well. Indeed, England itself would be 
on these terms an excellent source of consumption for our 
electrical goods and have little left for export. This must 
apply with even greater force to all central Europe, including 
France, Belgium and Italy, as furnishers to the markets of, 
‘say, the Far East and South America. But when one line 
of electrical goods alone—insulated wires and cables— 
accounts for 650,000 dol. gain in the seven months, other 
branches would not appear to be keeping pace, although 
some of them bore marks of greater activity. Per- 
haps we are not going after the foreign trade possi- 
bilities as we should; perhaps we don’t know how, and 
have yet the lesson to learn. If so. now is the time to learn 
it before our European competitors turn again to the arts 
of peace and with the energy of desperation try to regain 
lost ground with goods at any old price. The figures of the 
ureau of Commerce do not reveal destinations, but it must 
be true that South America is looking this wav and expects 
to be cultivated by various commercial attentions.” 


Our. 


After the War: Two Views.— At the annual general meet- 
ing of the Phoenix Steelworks, Herr Beukenberg, the 
managing director, in the course of a long statement on the 
position of the company, made the following remarks:— 

What the conditions will be like after the war cannot be conjectured at 
present. There is, however, no cause for great anxiety, although it is certain 
that our capital and that of many countries which are our principal selling 
markets is being weakened. The danger also exists that North America, 
owing to enormous profits her iron industry is now reaping, will be financially 
exceedingly strong after the war, and will therefore be able to compete with 
us accordingly in the world’s markets. On the other hand, we have seen that 
neither North America nor England has succeeded in injuring us with our 
foreign customers during the war. In any case, in Germany itself there will 
be much work for our industry after the war which will allow of no postpone- 
ment, such as the repairing of permanent-way material and rolling-stock, the 
building of merchant vesscls, and the reconstruction of the devastated districts. 
If the war ends as happily as we hope, the spirit of enterprise will also revive 
in the building trade. ; 

The following advertisement is translated from the 
Kölnische Zeitung: 

BUSINESS with ENEMY COUNTRIES AFTER THE Wan. — After the conclusion of 
peace many German firms will presumably experience difficulties in creating 
or renewing business relations with enemy countries. Such difficulties may be 
minimised or removed via Holland, and an experienced Rotterdam merchant, 
not without means (formerly many sears resident in Germany), places his 
services at disposal. He also undertakes to buy Dutch goods of whith the 
export is permitted. : 

Then follows the address of an advertising agent in Dusse!- 
dorf, to whom replies are to be sent.—'* Ironmonger.”’ 


Electricity Works and Depleted Staffs.—Rather late 
in the day, but better late than never, the Minister 
of Munitions has had his attention drawn to the 
danger that the country will run if, owing to enlistment, 
its electricity supply and gas works are left understaffed. 
The said Minister finds that the work of many munition 
factories is being imperilled by the difficulties now being 
experienced by the electrical supply companies and gas com- 
panies, Which provide them with power and light, in retain- 
ing a sufficient staff for their immediate needs. The Minis- 
ter desires to point out that such companies are engaged 
upon work of vital importance, and that the removal of 
their employés even to munition work may frequently have 
the effect of prejudicing the output of munitions of war. 
He would at the same time invite emplovers to assist him 
in the matter by refraining from attracting labour from 
these essential undertakings. 

Those who have known how real the difficulty and danger 
have been in some areas for sume time past will wonder why 
the attention of the Minister of Munitions was not drawn 
to the matter earlier. 

Llandudno U.D.C. has not granted Mr. J. E. Evans, 
secohd assistant at the electricity works, permission to 
volunteer for munition work, having regard to the number 
of men who have already left the department at the call of 
the State. : P 

Interesting figures concerning men enlisting from various 
departments ot Blackpool Corporation (those still eligible 
and the number who can be spared), were presented to the 
General Purposes Committee on November 4th. The Tram— 
ways Department has contributed the largest number of 
men—64—while 37 have gone from the Electricity Depart- 
ment. The Tramways Department can still spare 20, and 
the Electricity 6. 

- Criticising the action of the Dundee Town Council in 
passing a resolution calling for the enlistment of eligible 
employés, a correspondent asks:—‘ Have they tried to fore- 
see the effect, as a contribution to war needs, of allowing 
the skilled staff of the electrical department to enlist? At 
present a good round dozen of big establishments on shells, 
khaki, and Admiralty materials, not to speak of sand-bags, 
would come to a dead stop if a breakdown occurred in this 
department. The mere lighting consumer or the user of 
the services of almost any other public department must 
take his war risks, but the electrical department, with its 
costly plant, its specially trained engineers, and its commit- 
ment to pressing war services is not for playing tricks with, 
and is even more vital than many controlled establishments 
whose employés dare not enlist or transfer their services. 

The Whitby U.D. Council has passed a reselution deciding 
to pay the electrical engineer (Mr. J. Piggott) 10s. per week 
extra during the period of the war, or until the Council - 
determine otherwise, on his undertaking to do jointing and 
to take one alternate Sunday shift at the power station when 
necessary. This matter originally rose by Mr. Piggott offer- 
ing to do the extra work necessitated through a man earning 
£2 per week having left the works. 


Limitation of Output, in War and in Peace.— Limitation 
of output as practised by some trade unionists has recently 
attracted a large amount of attention. It is argued in some 
quarters that this practice, although it cannot be too stronglv 
deprecated during this period of national necessity, may be 
very right and proper in normal times. If it is wrong ta 
restrict output while we are at war, it cannot be right to do 
so in times of peace. In neither case can we afford tc 
decrease our efficiency as manufacturers. When we are at 
war we must have munitions as quickly as possible, so as te 
keep our armies properly equipped; in times of peace we 
require the largest possible output from our machines, sc 
that we may combat our competitors’ efforts to supplant us 
in the world’s markets. How any sane person can hope 
to capture German trade if our workmen are content to 
receive a day’s pay for less than a fair dav's work passes 
one’s understanding. We are well equipped by nature for 
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obtaining our fair share of the world’s trade. We have good 
and abundant raw materials and unequalled shipping facili- 
ties. The distance between mine, furnace, mill, works, and 
port is less in this country than in that of any serious com- 
petitor. We must supplement these natural advantages by 
the encouragement of enterprise, industrial organisation, and 
manufacturing skill. So by deserving success we may obtain 
it. — Alfred Herbert’s Monthly Review. 

Provisional Orders in War Time.—The Board of Trade 
hereby give notice to parties contemplating the promotion 
of Provisional Orders in respect of electric lighting, gas and 
water, piers and harbours, and tramways, that for the dura- 
tion of the war they will not be prepared to entertain such 
applications except in cases in which they are satisfied that 
extreme urgency exists. 

European Electrical Companies in War Time.—The fol- 
lowing is the table of European company dividends for the 
last two years, to which reference is made in our leading 
columns today: 


LW30r 1914 or 

: 1913-14. 1914-15. 
Officine Elettriche Genovesi, Genoa ............... 10 cas 10 

Società Meridionale di Elettricità, Naples ...... e 5.2 
Dinamo, Società Italiana, Milan 3 4 
Società Idroelettrica Ligure, Milan 8 8 
Società Adriatica di Elettricità, Venice ......... E an 7 

Società Elettrica Riviera di Ponente Ing. 
Negri; ü m e aii e 6 
Compania Sevillana de Electricidad, Seville. 8 . 8 
Compagnies Réunies Gaz et Electricité, Lisbon 7} ...... . 
Strassburg Electricity Works I 11 
Rheinfelden Power nsmission Works 8 8 

German Transmarine Electricity Works, Berlin 

and Buenos Ayres ess Th. 2332 10 
Abo Electricity Works (Finland), Berlin ...... . — 
Silesian Electricity & Gas Works, Breslau ...... 61 10 

Mark Electricity Works, Berlin 8 31 
Upper Rhenish Power Works, Mulheim ......... 6 45 a. 
Konigsburg (Prussia) Electricity Works and 
all ways „ „ 8 8 
Main Power Works, Hochstt DA -2eeces 5 
Lech Electricity Works, Augsburg 71 ? 

Thuringia Electricity Supply Co., Gotha 41 43 
Lower Elbe Electricity Works, Altona ........... A anais 5 
Electricity Supply Co. (Investments), Berlin... 12 ... . 10 
Bavarian Electricity Supply Co., Bayreuth ..... — ae 4 
Petrograd Electric Lighting Co. of 1888 Si cis: 8 


Electrica, Roumanian Lahmeyer Co., 
Bl; ³ð A tetas N 9 
e Générale d' Energie HElectrique, 


233535) sean tata us sane we E De clic — 
Central Swiss Power Works, Lucerne Jo aesa O 
Unione Italiana Tramways Elettrici, Genoa ... 94 ...... 8} 
Berlin Elevated & Underground Railway ...... 6 4} 
Silesian Secondary Railways, Kattowitz 2 2 
Bitterfeld Electrochemical Works .................. 10 10 
Brandenburg Carbide & Electricity Works, 

f . aaa Melua Rete Svs 7 
Bavarian Nitrogen Works, Munich ............... N * 
Brown, Boveri & Co., Baden . 5 
Felten & Guilleaume, Mulheiin ..................... 8 2 4 8 
Motor Applied Electricity Co., Baden (ae 7 
Watt Co. for Electrical Undertakings, 

ôõöͤÜĩè¹vBOù 2½ñ ] ́ q K areas Na zene 61 ⁰4ͥ 51 
Société Centrale pour l'Industrie Flectrique, 

!ôõÜ x 8 — 
Societa per lo Sviluppo delle Imprese Elet- 

triche, Milan n. JJC Sie See T oa eas 7 
Trustee Bank for the Electrical Industry, 

C·’ nm xy Be feos 4 
Electro-Trustee Bank, Hamburg.... 5k isos: 5h 
Electricity Co. (late Lahmeyer), Frankfort. 7 ...... 6 


Dividend not yet announced. 


Australian Government and its Contractors.—With refer- 
‘ ence to the statement reproduced in our last issue from the 
‘* Melbourne Age, in which allusion was made to the posi- 
tion of Messrs. Falk, Stadelmann & Co., Ltd., we have 
received from the firm.in London the following copy of a 
cable dispatched by them on Octobcr 30th addressed to Mr. 
Hughes, the Attorney-General :— Attorney-General Hughes, 
Melbourne.—If statement made by you is accurately reported 
in“ Argus,“ September 17th, saying this company is‘ almost 
entirely owned by Germans,’ that it is ‘ masquerading under 
the guise of British registration,’ or ‘ dominated by German 
influence,’ we respectfully state that evidence produced to 
High Commissioner, in London, conclusively proves that 
none of these conditions apply to us.—Falk Stadelmann.”’ 


A Fresh German Price Advance.—The German syndicate 
of makers of weak current apparatus has raised the prices of 
light electrical engineering apparatus and accessories so that 
these now stand at 30 per cent. in excess of those prevailing 
in the pre-war period. As the present increase does not 
cover the actual cost of production in many cases, the syndi- 
cate reserves its right of further advancing the list quotations 
in any particular case. 

Miners on National Service.ä— The Home Office has issued 
a notice to coal miners and to surface workers, including 
electricians und fitters, informing them that the country 


depends upon them for the success of its efforts no less than 
upon the men who are serving with the Forces.. Those who 
offer themselves as recruits will only be accepted on con. 
dition that they go back to work in the mine until they are 
called upon. Armlets will be provided. Without coal, 
victory is impossible. : 

German Activity in Neutral Countries.— The Stand ard” 
special correspo. t in Switzerland says that a charzacter- 
istic example of pushing German business enterprise Which 
aims at securing financial and, indirectly, political influsence 
in neutral countries, has just been given in the Swiss canton 
of Berne. With a view to obtaining the contract for the 
construction of the new electric railway from Haute-Aryovije 
to Seeland, the Allgemeine Elektricitats Gesellschaft, of 
Berlin, bought shares in the Swiss company formed to build 
and work the line to the extent of £3,750, of which £880 
had been paid up. But the Swiss Government, on learning 
of the transaction, intervened, and compelled the directors sf 
the Haute-Argovie company to cancel the sale of shares to 
the Berlin concern and to refund the amount already paid. 
with interest at 6 per cent., to the German purchasers. The 
Swiss Government now makes it known that this step was 
taken “ in the interests of Swiss industry.“ 

Australia and German Trade.—Reuter's apent at Mel- 
bourne quotes Mr. Hughes, the Federal Prime Minister, as 
saying to a deputation that he was wholeheartedly in favour 
of doing eyerything in his power to injure Germany, an! 
that the Ministry was considering the question of removing 
from the register all German trade names. 

Aluminium Exports Prohibited.—By an amendment to the 
Proclamation of July 28th, it is now declared that the expor- 
tation of “aluminium, manufactures of aluminium, and 
alloys of aluminium,” which is already prohibited to all 
destinations abroad other than British possessions and Pro. 
tectorates, should be prohibited to all destinations. 

Electricity Works and War Badges.—The Stretford D.C. 
has received 19 war badges for the engineering staff at the 
generating station. | 

Controlled Establishments.—The number of controlled“ 
establishments is now 1,679. 


— ſñ 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Tramway Differential Gears. 


For some months past Mr. R. H. Wilkineon, manager of the 
Huddersfield Corporation Tramwaye, has been operating 11 cars 
fitted with differential driving gears, with a view to testing 


Fig. 2.—TRAUwWAT DIFFERENTIAL GEAR DISMANTLED, 


whether or not rail corrugation is caused by the skidding and 
slipping of wheels of unequal diameter; the effect of snoch a drive 
on energy consumption and tire life is also being watched. The 
cars are exclusively ran on a route which was subject to corruga- 
tion trouble, but on which the corrugations were ground out before 


running the special cars. The differential gear wheel replaces the 
ordinary gear wheel, one half of the differential bevel being bolted 
to a collar forged on the axle. while the other half is bolted to an 
extension of the hub of the near wheel, which is loose on the axle 
and fitted with a gun - metal bush. The gearing is of oast steel 


FId. 3.—TRAMWAY AXLE FITTED WITH DIFFERENTIAL GEAR. 


with machine-cut teeth, and is bueshed with gun-metal ; a thrust 
collar is provided outside the hub of the car wheel, removal of 
which enables the gear to be dismantled. 


Inspection Lamp for Shell Work. 


To facilitate the examination of shell interiors during construc- 
tion the British THomson-HovusTon Co., LTD, of Mazda House, 
77, Upper Thames Street, E.C., have brought out the workmanlike 
hand lamp shown in fig. 4. 

‘A stout brass wire guard with top and bottom plates forms a 
“ aquirrel cage acoommodating a tubular lamp of size not exoeed - 


FIG. 4.—Insrection Lamp FOR SHELL WOkk. 


ing 44 in. by 11 in. diameter. This guard (which can be removed 
if required) is carried in the usual manner by a bayonet lamp- 
holder, which is mounted on a brass carrier-rod. At the outer end 
of the latter is a boxwood handle, incorporated with which is a 
push-bar switch. The lamp, which is supplied wired with 12 ft. of 
35/40 workshop flex to a cocus adapter for connecting to existing 
electric light installation, is built to withstand hard workshop 
service, | 

A very important point is that when an ordinary electric light 
supply is not available, the new inspection lamp, equipped with 
one of the many types of Mazda miniature bulbs, can be worked 
from a low-voltage accumulator or even dry ocells, It can therefore 
be used effectively in every munitions workshop. 


New Cantie Switch. 


THE CANTIE SwWITCEH Co., LTD., of 67, Mount Street, Nottingham, 
has introduced a new pattern of single-pole mining switch, shown 
in fig.5. This consists of a robust and simpleswitch mechanism fixed 
in a porcelain base, which is mounted in the interior of a circular 
iron case. The switch has a long, quick break and quick 


Fie. 5.—CANTIE MINING SWITOH., 


make, and is positive in action ; the controlling spring is subject 
to slight extension only. The cover slides into the base, and 
the joint provides ample cooling surface for hot or burning gases ; 
the cover is secured by a hinged bolt on either side, and lifts off 
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with the handle, exposing the interior mechanism. The design is 
an exceedingly compact one, and is also embodied in the form of a 
high-voltage, quick-break switch, with a flat brass cover on a 3}-in. 
diameter porcelain base, the handle projecting through the cover, 
this pattern being a good mechanical substitute for the large types 


of tumbler switch. | 
Anti-Zep Shades. 


THE EDISON & SWAN UNITED ELEcTRIC LIGET Co., LTD., of 
Ponder's End, Middlesex, have issued a new leaflet, 8.8. 3,121, illus- 
trating and describing their new Ediswan anti-Zep shades, which 


F1G.:6,—EDISWAN ANTI-ZEP SHADE. 


have been specially constructed to meet the shaded light regula- 
tions which are being enforoed by the local authorities. 
Three types of shades are listed in dark green sateen, one being a 
3 N shape. and another, which we illustrate in fig. 6, of 
pe. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week, should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


The B.E.A.M.A. and Foreign Firms. 


I have before me a photograph showing parts of shells picked up 
in Flanders, from the identification marke on which their origin is 
traceable to two of the largest electrical manufacturing firms in 
Germany. These firms still have their subsidiary or associated 
companies operating in this country to the detriment of our own 
people, and it was my first thought that some measure should be 
taken to give as wide publicity to this fact as possible, but—a 
further thought forces itself on one's mind. How many British 
electrical firms are there at present in this country who are manu- 
facturing munitions? Dp we consider it criminal on their part in. 
coming to their country’s aid? Likewise is not the possibility of 
the finding of a shell made by a British company in the German 
trenches productive of equal discomfiture to its associates (if any 
remain) in enemy territory ? 

The answers to these questions apply equally to both sides when 
put from their own point of view, hence the futility of holding.up to 

odium and disrepute what we in ourselves would praise, 

It is well known that we on our part grant greater privileges 
and freedom to foreigners in our midst than we receive from them 
in their country, and it is due more to this inequality of treatment 
that our own people suffer than by the patriotism of the enemy. 

While Britieh firms and their associates 
ceased to enjoy all privileges in Germany 
almost from the commencement of the war, 
we have here German subsidiaries who have 

never at any time manufactured goods in this 

country, merely serving as distributors of 
foreign made articles, still able to carry on 
their businees. Such firms under present 
conditions would receive but little support 
from patriotic Britons were it not for the 
fact that their identity is too often obscured 
by their English titles. 

I would, therefore, suggest for the serious 
consideration of the B.E.A.M.A. and all other 
manufacturing and trading associations the 
necessity of immediately bringing about such 
alterations in company law as would disclose 
the origin and the extent of foreign financial 
interest in such concerns by enacting :— 

1. That the use of the word British be not allowed except to 

all-Britieh concerns, 

2. That companies of foreign origin having 50 per cent. or 
more of their shares held by non-British subjeots be required to 
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register under the full name and title of the foreign promoting 
company; initial letters not being permitted. ` 

3. That companies originating in English-speaking parts of the 
world, not within the British Empire, and having financial quali - 
fications as above be required to use the full name and title of the 
parent or promoting company, with the addition of the words 
(Great Britain) Ltd. 

4. That all alien companies, whether subsidiaries of existing 
concerns or newly formed, be reqnired to frame their titles according 
to a specific standard which would serve as an indication that the 
predominant interes's were foreign, viz. :— 

Allgemeine Hlektricitäts Gesellschaft (Great Britain), Ltd. 

The Constantinople Eiestrical Co. (Great Britain), Ltd. 

No doubt many difficulties will present themselves in applying 
the above principle: to individuals acting for themselves or as 
agenta, but surely these are not insuperable, 

The British Empire has been the happy hunting-ground of all 
and sundry, and it is time we reserved to ourselves benefits propor- 
tionate to the initiative and responsibilities of · our own people in 
building up this magnificent structure; to say nothing of the 
sacrifice in blood and money that is now being made to support and 


maintain it. 
C. W. Crosbie. 
Bedford, Norember 4th, 1915. 


P.S.—Since writing the above your issue of 5th inst. is to hand 
from which I note that the above principles are being acted upon 
in Australia and by a few of our municipalities at home; never- 
Reia : is necessary that they should be embodied in the Law of 

and.“ i 7 


The A.E.G. Meeting. 


May I be allowed to add a few further remarks to this corres- ` 


pondence, which I initiated, and which seems now to be arousing 
‘some real interest. I have reason to believe that many of the 
articles which the Electrical Co. are factoring are obtained from 
manufacturers on the basis of pre-war oontracts. Hence (the 
Electrical Co. being in the eyes of the law a British Company), 
no single manufacturer could refuse to supply under the terms of 
a pre-war contract without running the risk of an- action for 
breach of contract. There appear to me, therefore, only two alter- 
natives: (1) for the manufacturers who made pre-war contracts 
with the Electrical Co. to combine to repudiate these oon- 
tracts, or (2) for the retail trade to refase to purchase from the 
Electrical Co. It is for the B. E. A. M. A. and the T.L A. to consider 
the first alternative. Possibly certain of their members would be 
willing to bring pressure to bear on their councils to act in a col- 
lective manner. It must always be remembered, however, that any 
such action, however patriotic, would be to the detriment of the 
individual and collective manufacturers’ sales! As regards the 
second alternative, there is no doubt that the contractors are more 
guilty from a patriotic standpoint than the manufacturers, because 
u are not bound by contract to purchase. 3 | 

ow the letters of Messrs, E. P. Allam & Oo, show the right 
spirit, and I suggest to this patriotic firm of contractora that they 
call a meeting of other contractore to consider the whole question. 


Ia order that those who call or attend the meeting should not be 


liable to prosecution for conspiracy in restraint of trade, it would 
be necessary that the subject should bs treated in a general manner, 
aud that the name of the Electrical Co. be omitted altogether 
from the proceedings. Those who use the proteotion of the law 
for unpatriotic purposes must expect those who fight them to be 


equally cunning. 
f Inquisition. 
November 6th, 1915. i 


My attention has been called to the letter in your issue of the 
29th ult., signed “ Anti-Humbug,” and I very much regret your 
correspondent did not think it desirable to append his own name, 

He seems to think it patriotic to sling mud in every direction 
without, apparently, the slightest grounds for his statements, I 
notice, with pleasure, that you have already replied to the 
unwarranted attack upon the Technical Prees, and I should like 
to say, apon behalf of the Electrical Oontractors’ Association, that 
there is not the slightest ground for any of the statements made, 
The E.C.A. do not regard trading with the enemy with apathy. 
On the contrary, this is a matter which has received drastic treat- 
ment at various meetings, There is not the slightest alien 
influence at work within the Association, nor is there anything to 
fear of a like nature from outside. 

Your correspondent states that on information he has received, 
“it is as much as the Association's existence is worth to interfere 
with, or tackle, the subject.” What the meaning of this can be 
I am at a loss to understand. 


H. Marryat, 
Ten Years Member of Council E. CA. 
London, E. C., Voten ber 3rd, 1915 


Decimal Coinage and the Metric System. 


1 have followed your articles upon this matter with great 
interest, and the field covered has been so wide, that I am afraid 
there is very little J can add to what has been said by your corres- 
pondents aud yourselves. To me, however, it appears that if the 


desired objcct is to be attained, very substantial and united effort | 


is necessary; any isolated attempt will be useless. 
Jam strongly of opinion that the adoption of the Continental 
systems in this country would be of considerable benefit and 


0 


assistance to our overseas trade in general, and would be a step in 
the right direction if we are to grapple successfally with the 
German competition in foreign markete, which will be fiercer than 
ever after the war. A nation p:ssessing such an effete system of 
weights and measures as ours must naturally be at considerable 
disadvantage in its commercial aspirations alongside of its more 
up-to-date rivals. 

In s> far as coinage is concerned, I think your sugges- 
tion that all catalogues for toreign trade should quote in 
terms of francs,as an alternative to our own coinage, especially 
worthy of notice, as it should surmount to a large extent the diffi- 


_ culty of quoting in local coinage, so vulnerable to flactuation. The 


equivalent value of the franc is.generally known in all countries, 
but this much can hardly bə said of any unit of our own coinage. 

I am very doubtful, however, whether the Government will 
take any steps towards the universal adoption of the metric 
systems, unless the movement is supported by all the leading and 
inflaential bodies of public service throughout the country. To 
effect thie, a vigorous campaign—such as you have originated— 
must be conducted by the various technical journals interested. 
Would it not be well to take the matter up with the various 
electrical and allied engineering manufactarera and other associa- 
tions, with a view to inducing them to agree en bloc to support 
the adoption of the modern system? If responsible bodies such 
as these showed their emphatic approval of the proposal, I think 
it would have far-reaching consequences. I suzgest also that the 
London Chamber of Commerce be approached, amongst others, 
with a view to obtaining their support and united effort in the 
matter. 

Aurora Borealis. 

[The Chambers of Commerce, not only of London, but of the 
Empire, have strongly advocated the compulsory ad ption of 
desimal co‘nage and the metrid system for more than 20 years.— 
Eos. ELEC. REv. | l 


A Noisy Motor-Generator. 


Could any reader tell me the cause of the following trouble 
which I have with a motor-generator ? . 

The A. C. motor is a single-phase slip- ring, 400 -volt, 50- period 
1,500. rev. ball-bearing machine. The stator is wound three-phase, 
star conneoted. The rotor is a three-phase wound rotor, and is 
also star connected. 

The trouble is a surging noise which can be heard all over the 
building. I have tried to remedy it by putting masculite under 
the bed, but this has no effect. I have tested the rings, and find 
when running they are completely short-circuited. The set has 
been tested for balance and found quite correct, Troubled 

rou ° 


November 8th, 1915. 


Trade with: Russia. 


With this letter we have the honour to ask you to note in your 
esteemed journal for the information of your readers that our 
company, who are concessionaires of electric lighting stations in 
Pawlowek Uman, and Kamenetz Podolsk, and of tramways in 
Elizabethgrad and Uman, have opened at the present time a 
branch for the re-sale of electrical machines and apparatus, and 
insulating materials, and also of steam and naphtha engines and 
water-tarbines, and desire to enter into relations with first-class 
factories in your country producing these goods, with the view of 
becoming their agents in Russia, 

At the same time we have the honour of informing you that 
our company belongs to the Russian and French Bank, and we have 
full possibility to offer for all our engagements the complete 
guarantee of this bank. | 


Russian Society for Electrical Enterprises. Ltd. 
Petrograd, October 12/25, 1915. 


An Invitation from South Africa. 


Now that the German houses have ceased to exist here, I shall 
be pleased to hear from electrical supply houses that are not repre- 
sented in this country with a view to assisting in the establishment 
of an all-British market for South Africa. 

Catalogues, samples, beet export terms, shipping weigh's and 
dimensions will be gladly. received, and I trust you will be able 
to spare me a line in your valuable weekly, the ELECTRICAL 
REVIEW, in order to bring my desires to the notice of oar home 
manufacturers. 

T. H. Alex. Brown, 


Electrical Engineer, Heidelberg Municipality. 


Heidelberg, Transvaal, 
October 11th, 1915. 


The I. E. E. and Allen Enemies, 


It seems to me that your correspondent A. M. I. E. E.“ is trying 
to confuse the issues when he m kes out that we should not be 
honouring our Soraps of Paper if we asked members of alien 
enemy origin to withdraw from the Institution of Electrical 
Engineers. I have been associated with the I. E. E. for 10 years, and 
it was only last week that I gathered from A. M. I. E. K. 8 letter 
that naturalisation papers carried the right of membership of the 
I. E E., and that expulsion from the I. T. E. carried with it a denial 
of British citizenship, 


@ 
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What are the facta regarding German residents in Belgiam, 
Franoe and Russia? Wherever the German armies have pene- 


trated, the inhabitants have discovered to their sorrow that the 


peaceful, decent German who had lived beside them for years, and 
whom they had come to regard as one of themselves, had been 
planted there for a definite purpose. We have not had to undergo 
that kind of awakening because there is a British Navy, but does 
„A. M. I. E. E.“ really believe that German organisation, which has 
silently and thoroughly prepared for 40 years to dominate the 
world, has really forgotten to plant emissaries in these islands? 
Germany's advance guard in this country we msy be sure are 
naturalised British subjects, a trifling formality to a German, for 
alien enemies would be interned immediately on the declaration 
of war by any prudent Government, and so would be of no value 
to Germany. 

Naturalisation papers, business interest, and every other device 
that could disarm suspicion, have been practised by those who 
have betrayed their Belgian, French and Russian fellow-citizens, 
and with this record of Germany's duplicity before us, the Council 
of the I.E.E. would be fools indeed if they accepted members of 
German origin at their own valuation. ; 

Even if there were a few decent Germans among them, they 


should be the last to complain at the loss of a few privileges 


because the present state of affairs has been brought by the act of 
their own people. Nataral-born British subjects are cheerfully 


submitting to galling restrictions for the safety of their country, 


and if the Germans who have been naturalised have the gocd of 
their adopted country at heart, they should be ready to recognise 
that every precaution must be taken against an ungorupulous foe. 
Perhaps if the German blight were removed from the manage- 
ment of the affairs of the I. E. E., there would be an awakening 
from the criminal policy of do nothing which has distinguished 
the I.E.E. for the past few years, at the very time, too, when the 
electrical industry was fighting for its existence against unfair 


German competition. 
Another Station Engineer. 


Oar correspondent of last week, A Member” of the Junior 
Carlton Club, informs us that the Royal Automobile Club, which 
ia the largest in Eagland, if not in the world, aud of which he is 
als> a member, has also through a notice issued by the Committee 
requested memb3rs who, though naturslised, are of German, 
Austrian, or Turkish birth, to abstain from using the Club during 
the war.—Eps. ELEC. REV. ö 


A Contractor’s Complaint. 


Reading the article in your issue of October 29th, on. 


“ Apprenticeship in the Electrical Contracting Industry,“ has led 
me to venture into your columns with a few remarks on this same 
industry. Does it not suggest itself to some of these existing 
Associations of one kind and another in the electrical world. 
that the firat needed reform is to improve the lot of the contractor ? 
When will some euch association be formed whese business it will 
be to see that electrical contracting is kept in the hands of men 
trained in electrical work, who have served their apprenticeship 
and worked as charge hands on responsible works, before they are 
allowed to foist themselves on the public as electrical engineers 
and contractors? The existing Electrical Contractors’ Associations 
are all very well in their own localities, but they have failed to 
stop wholesale firms from giving trade terms to ironmongers, 
cycle agents, and, in fact, any kind of shop-keeper who chooses to 
write for their lists; why should ironmongers be allowed full 
trade terms off lamps, Ko., when they have never devoted a minute 
of their lives to the study of electricity? Why should not an 
an electrician be entitled to get trade terms if he wants to buy a 
frying-pan or a gridiron ? 

Since the introduction of metal-filament lamps there is an 
interesting and productive field for the energies of the contractor 
in the carrying-out of village lighting schemes. This class of 
work is gradually being snapped up by cycle agents, thanks to the 


business enterprise of a certain wholesale house, who send their 


representative to give any necessary technical information that the 
cycle agent wants, with the result that the latter usually blossoms 
forth in the course of a few wee ks as an Electrical Engineer and 
Contractor in competition with the man who has spent time and 
money and energy in learning his business and accumulating 


experience solely in electrical work; and the public usually support 


the cheap man (I am writing of my own experiences “ somewhere 
in the North of Ireland). 

When the Electrical Contractors’ Associations are able to dictate 
to the big supply houses they will have justified their existence 
and improved the condition of their fellow contractors. Say 


LEGAL. 


Wipow's COMPENSATION CLAIM. 


IN the King's Bench Division, the Lord Chief Justice and a special 
jury heard an action by the widow of Arthur Blach, an electrician, 
against the Port of Lordon Authority, for damages for the death 
of her husband, which, she alleged, was caused through the 
defendants’ negligence. It was stated that the deceased man was 
engaged iu the electric lighting of a vessel which was being 
re-constructed, and while en his way home on Christmas Eve last 


he lost his way in the fog and fell in the defendants’ dry dock, 
which, the plaintiff alleged, should have been fenced round. The 
defendants repudiated negligence, stating that Blach ehould have 
displayed more care when using the side of the dock on such an 
occasion as the one in question.—The jury disagreed, and were 
discharged. 


A 


a 


AN ELECTBICAL COMPANY PBOSECUTED. 


CHARGES of exporting prohibited goods were heard at Woolwich 
the other day, when the Western Electric Co, Ltd., were charged 
with sending telephone parts to Woolwich Post Office for export to 
Norway. It appeared that a letter addressed to a firm in 


Christiania was opened by the Censor and led to an irquiry. It 


was alleged that the defendants sent the gocds by parcel post to 
avoid the delay of getting an export licence. The care was 
adjourned.— Daily Mail, 


LOCKER-LAMPSON AND ANOTHER v, ISAACS AND ANOTHER. 


IN the Chancery Division on Friday last this sction was men- 
tioned. Mr. Gore-Browre, K. C., moved for the defendante to stay 
the action on the ground that the plaintiffs were not proper 
plaintiffe, and that the company ovght to be the plaintiff, if any- 
body. The defendants had put ia affidavita in support of the 
allegation that the action was frivolous aud vexatious, 

It was arranged that the motions should stand over for three 
weeks, 


* 


OUR LEGAL QUERY COLUMN. 


“ScoTLAND” writes :—'" The following is an abstrect question 
which will probably interest your readers. ‘A’ is a consumer of 
electric light whose premises have been destroyed by fire, the 
origin of which has pot been discovered. The meters, out- oute, 
and service lines on A's’ premises have been entirely destroyed, 
and the undertakers are claiming against A for the value of 
their property. Although the premises are fully insured, can ‘A’ 
refuse to pay the undertakers onthe ground that he is not liable ? 
The Electric Lighting Acts do not deal specifically with the point, 
nor yet does the undertaker's provisional order. Can the under- 
takers, therefore, claim against A for the value of their 
property? 

„Everything appears to depend upon the terms of the agree- 
ment between the undertakers and the consumer. If A is the 
hirer of the meters, &c., and if he is subject to liability to deliver 
them up in good repair at the end of the hiring, he must reinstate 
or pay damages. If, on the other hand, he is a mere bailee, it is 
conceived that he would not bé liable. In Halsbury’s “Laws of 
England it is stated that apart from special contract, a custodian 
is not responsible to the owner of the chattel entrusted to him in 
case of ite destruction.” Inasmuch as the meters and cut-outs are 
on the consumer’s premises as well for the benefit of the consumer 
as the undertakers, it is probable that the law will regard him for 
this purpose as a custodian. 


BUSINESS NOTES. 


The Increased Postal Charges.—The attention of 
our readers is called to the fact that consequent upon the recent 
increase in the Postal charges for newspapers, the subscription 
rates for the ELECTRICAL REVIEW for Great Britain and Canada 
will, until further notice, be raised to £1 18. 8d. and £1 3s. 10d, 
respectively, 

Liquidation, — “Dac” ACCUMULATOR SYNDICATE, 
Ltp.—A meeting is to be held at 61 and 62, Lincoln's Inn Fields, 
W.C., on December 6th, to hear an account of the winding up 
from the liquidator, Mr. H. C. Bound. 


Bankruptcy Proceedings.— HARRY ARTHUR WEST, 
electrical engineer, late of 73, Old Dover Road, Blackheath.—This 
public examination was held on Tuesday. before Mr. Registrar 
Brougham, at the London Bankruptoy Court. The accounts 
showed liabilities £654, and assets nil. In reply to questions put 
by Mr. J. B. Knight, who attended as Official Receiver, the debtor 
stated that for the past 37 years be had been employed by an 
insurance company, his present salary being £370 per annum. In 
1910, with a view to setting his son up in business, he purchased 
the business of an electrical eng ir eer carried on at 55, Old Dover 
Road, Blackheath, under the style of F. Clayton. The purchase 
price was £175, which he borrowed and still owed to a Mr. Lister. 
He removed the business to No. 73 in the same road, and put in his 
son as manager, but the trading was not successful, and he eventually 
closed the business in March, 1914. His son was not a good business 
man, and he neglected the business, with the result that he, tank- 
rupt, was involved in further indebtedness. He had borrowed 
a considerable amount of money from Mr. Lister, who had obtained 
judgment against him for £340, and there were other loans for 
which he was liable, amounting to between £200 and £300. The 
whole of the money was borrowed for the purpose of the business. 
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He estimated his loss on the business at considerably more than 
£360. In July, 1914, he wanted further money, and told Mr. 
Lister that his son was entitled to an interest under a will which 
would eventually be worth £1,000 when his son was 25 years of 
age. He did not tell Mr. Lister that the interest was mortgaged 
to the Norwich Union Co. for £300, but that was an oversight on 
his part. Eventually Mr. Lister took proceedings, and the action 
was heard before Mr. Justice Avory, when his wife went into the 
witness box.and said she had concealed the fact from Mr. Lister 
that the reversionary interest had been charged. His wife and 
don had not concealed the matter from Mr. Lister for the purpose 
of defrauding him, but it was done inadvertently. When the case 
was heard, judgment was given against him and his wife with 
costa. He attributed his failure entirely to losses on the electrical 
engineer's business he purchased for his son, and to his household 
and personal expenses having exceeded his income. He only kept 
rough books of accounts in connection with the business. He had 
never failed before, or made any arrangement with his creditors. 
The examination was ordered to be closed. 


ARTHUR NICHOLAS PAZOLT, dercribed as an electrical engineer, 
of 58, York Street, Westminster, The Tapestries,” Old Windsor, 
and the Public Schools Club, Albemarle Street, Piooadilly.— An 
application was made on November 5th to Mr. Registrar Brougham, 
at the London Bankruptcy Court for an order of discharge. Mr. 
J. B. Knight, Official Receiver, reported that the bankrupt failed 
in December, 1913, with liabilities £696; the assets had realised 
4 37, and no dividend had been paid. He was an American citizen, 
and by profession an electrical engineer. From 1906 to 1911 he 
acted as assistant engineer to the Brighton Corporation. In the 
latter year his mother died, and he became entitled to property in 
America of the value of about £55,000. The failure was attri- 
buted to extravagance. After hearing Mr. Hansell in support of 
the application, his Honour granted a discharge, subject ta a 
suspension of two years. Order entered accordingly. 


J. W. DEWHURST, electrical engineer, 52, North End Road, West 
Kensington, London, W.—Receiving order made November 2nd on 
creditor's petition. First meeting, November 15th ; public ezamina- 
tion December 8th ; both at Carey Street, W.C. 

G. J. T. J. PARFITT, consulting electrical engineer, Keynsham, 
Somerset.—November 23rd is the last day for the receipt of proofs 
for dividend by Mr. C. H. King, 26, Baldwin Street, Bristol. 


Catalogues and Lists.—Mr. Cuas. WILLETTS, JUN., 
Colonial Works, Cradley Heath.— Illustrated and descriptive cir- 
cular giving prices of Eolipee screw pulley blocks. 

THE ELECTRICAL SUPPLIES Co., 53 Victoria Street, London, 
S. W.—IIlustrated folder showing the “Quead" and “ Ensign” 
ene fires and their convenient employment in the house- 
hold. 

THE ELECTRICAL APPARATUS Co., LTD., Vauxhall Works, South 
Lambeth Road, London, 8.W.—Eight-page publication (“ E. A. C. 
Notes) giving many small illustrations of, and partioulars re- 
garding, their house service meters, c. 0. motor-starters, motor con- 
trol panels, gear, oil-immersed switch gear, &o. 

Messrs, J. & W. B. Sur, 15-28, Farringdon Road, London, 
E.C.—Thirty-two page illustrated catalogue (No. 101) in which are 
well shown and priced a variety of designs of electric light fittings 
and glassware. This. is a supplementary catalogue, and the contents 
cover many artistic brackets, hall lanterns, electrolierr, adjustable 
pendants, electroliers with chain suspension, Holophane reflector 
bowl fittings, ssmi-direot lighting {fittings, silk shade pendants, 
portable standards, fancy bead and glass shades, semi-direct lighting 
bowls, and opal and enamelled iron shades. Three pages are 
devoted to a range of electric cooking and heating apparatus. A 
separate sheet shows six designs of Glasmi electric fires, and 
gives prices and other particulars of same. 

THE Z ELECTRIC LAMP MANUFACTURING CO., LTD., AND 
REDUCED, Southfields, London, 8.W.—Small pocket price liat of 
“Z” drawn wire lamps and z half-watt lamps. Quantities, 
overprinted for dealers’ use, can be supplied on application. 


Electrical Openings in France.—H.M. Consul- 
General in Paris (Mr. W. R. Hearn) reports that an electrical 
engineering firm in that city established for over forty years, 
which has brought into being several of the electric lighting 
sectors of Paris, desires to secure the agencies of United 
Kingdom manufacturers of electrical supplies of all kinds. This 
firm adds that after the war there will be a great demand for 
electrical supplies for refitting the factories and lighting plants in 
those parts of France at present invaded. A unique opportunity 
will be afforded for United Kingdom manufacturers to secure a 
large part of the market formerly in German hands. The name, 
X., of the firm can be ascertained on application to the Com- 
mercial Intelligence Branch of the Board of Trade, 73, Basinghall 
Street, London, E. C. 


Trade Announcements. — It is announced that the 


business of the late Mr. Geo. Redhouse, electrical engineers, of 


Hitchin Street, Baldock (Herts.), will be continued by the 
executors, with MR. RALPH DOULT as manager. 

Tue ALLIES ELECTRIC LAMP REPAIRING, Co., LTD.. of Ham- 
mersmith, are prepared to repair burnt-out metallic-filament lamps 
by a patented process. 

Ma. ALFRED A. KING, for many years with Messrs. G. Straus 
and Co., Ltd., has started business in partnership with Mr. Greenhill 
Owen, under the name of Owen, King & Co., Ltd., at 211, Shaftes- 
bury Avenue, London, W.., as electrical factors. He desires to 
receive manufacturers’ catalogues. 


Book Notices.—“ British Standardisation Rules for 
Electrical Machinery (excluding motors for traction purposes) 
Report No. 72 of the Engineering Standards Committee. 
London: Crosby Lockwood & Son. Price 10a. 6d. net.—This 
Report entirely supersedes Report No. 36, published in August, 
1907. The Rules, which do not apply to traction motors, are 
divided into 20 sections dealing with types of machines, classes of 
rating, maximum cooling air temperature, measurement of tem- 
perature, embedded temperature detectors, limits of both tempera- 
ture and temperature rise, mechanical and stalling require- 
ments, dielectric testa, transformer terminal marking, Ko. The 
subjects are dealt with very completely, the Report containing 
123 clauses. The Committee has had the benefit of the oo-opera- 
tion of the American Standards Committee and the Canadian 
National Committee of the I.E.C. in its work, with the 
result that on all essential points the American and British 
ratings of electrical mashinery are in practical agreement. 
All interests concerned have been fully consulted, and the Sub- 
Committee includes representatives of the large spending depart- 
ments of the Government, of the I. M. E. A., of the B. EH. A. M. A. and 
of the consulting engineers. A single rating has been adopted, 
and the equivalent of the overload previously specified has been 
included in this single rating. A value for the maximum 
cooling air temperature has been adopted, namely, 40° C. 
A very complete section deals with dielectric tests, and the 
information to be given on the rating plate is set out in detail. 
Diagrams for three-phase transformers are included, and the 
methods to be adopted for marking the terminals of single and 
three: phase transformers are specified. We shall review the Report 
in an early issue. ' 

“Institution of Electrical Eagineers, List of Offloers and Mem- 
bers.” 1915. London: The Institution. 

“ Reports of the Tokyo (Japan) Electro-Technical Laboratory.” 
No. 16. ission Losses in Common-Battery Subscribers’ 


“ Transmi 
Loops.” No. 17. Transmiesion Losses in Telephone Lines.” 


LIGHTING AND POWER NOTES. 


Acton. MIMUM CHABOE.— The Metropolitan Electric 
Supply Co. has notified private consumers that in future a minimum 
charge of 13s. 4d. per quarter will be made. 


Argentina.—The grandiose scheme for utilising the 
great waterfall on the Rio Uruguay called el Salto Grande, for the 
generation of electricity on a large scale to supply Uruguay, Breail, 
and Argentina, for which a Frenchman named Mollard secured a 
concession some two years ago, has come to an inglorious end by 
the National Congress withdrawing the concession. The conoes- 
sionaire had failed to find the capital in France or to float the 
company to realise his aims, An electric plant is in course of 
installation in the township of Rawson, in the Chabut department, 
to supply current in that locality and in the neighbouring town- 
ship of Trelew. . On September 20th an electric service was 
formally inaugurated at Arequito, with Westinghouse dynamoe 
driven by producer gas engines supplying continuons ourrent at 
220 volte. A small plant has also been installed at Devoto, in 
the Cordoba Department. 


Australia.— VICrOBIAN ELECTRICITY UNDERTAKINGS. 
—The annual official return of electricity supply undertakings 
operating in Viotoria under the Electric Light and Power Act, 
shows that 107 orders have been granted, eight have been cancelled 
and in six cases the powers have been transferred to others. The 
largest undertakings are those of the Melbourne Oity Council with 
a plant capacity of 17,750 Kw. and connections amounting to 23,271 
Kw., and the Melbourne Eleotrio Supply Oo., Ltd., with 14,100 Kw. 
of plant and 30,884 Kw. of connections; the North Melbourne B. T. 
and Lighting Co. at Essenden has a 1.000. Kw. plant, while the 
Electric Supply Co. of Victoria, at Ballarat and Bendigo, has 


plants of 1,725 and 1,750 kw. respectively. The Melbourne 


E.S. Co. also bas a 1,000-kw. plant at Geelong. The great 
majority of the installations are of under 100 Kw. and gas engine- 
driven plant largely predomimates. As would be expected, over- 
head transmission and distribution is a feature of the under- 
takings ; the Melbourne City Counoil has 150 miles of overhead 
conductors, and the Melbourne E. S. Co. 1,438 miles, in the metro- 
polis and suburbs. A 1 ef the undertakings supply public 
lighting, and in Melbourne the returns show 721 aro and 1,392 
incandescent lamps under the Council, and 200 ares and 1,317 
incandescents under the Supply Co. 

A scheme has been submitted to the Minister for Mines for the 
erection of a big electric power station, in a central position, to 
supply electricity to the shaft head of each mine on the three 
lines of reef at Bendigo, to operate special pumping plant for 
drainage purposes. 

HxDRBO-ELECTRIC SCREME.— A proposal to use the waters of the 
Kiewa River, in the north-eastern district of Victoria, for the 


generation and transmission of electricity in bulk to Melbourne, 


and to municipalities ex route, has been placed before the Minister 
of Water Supply by the Victorian Hydro- Electric Co. The oost of 
the undertaking is estimated at £1,000,000. 

In view of the fact that there are various schemes suggested for 
the supply of electricity for lighting and power to South Brisbane 
and neighbouring districte, and as the Queensland Government 
considers that municipalities should, wherever practicable, under- 
take these enterprises themselves, it has decided to appoint a 
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competent authority on electrical engineering to inquire into, and 
report upon, the advisability of establishing a Gbvernment power 
station, and to report on the utilisation of waste gases from the 
ooke ovens, and the practibility of transmitting power to the city 
of Brisbane, and other matters dealing with the question of 
electric supply. : 


The Katoomba Municipality (N S. W.) is taking steps to augment . 


the local water supply, the dam of the waterworks having been 
raised to give a total capacity of 35,000,000 gallons; the question 
of utilising electricity for pumping from the dam to the reservoir 
is being considered, and the Katoomba Electricity Sapply Co. has 
quoted 11d. per unit for a 10 years’ period.— Tenders. 


Bacup.— MILL SuprLy.—The Corporation has acceded 


to applications from Throstle Mill and from New Hey Mill for . 


electricity for power. Anapplication from Messrs. Hartley Bros, 
Albion Mill, has been referred to a Sub-Committee to be dealt with. 
The question of granting a redaction in the charges for current 
for lighting supplied to the Lighting Committee on account of the 
reduced street lighting, has been referred to a Sub-Oommittee. 


Ballymote (Co. Sligo).—E.L. Scozeme.—A meeting of 
business men has decided to procead with the scheme for the 
3000 lighting of the town, at an estimated cost of close upon 

000. 


Barking.— The Council has decided to accept the offer 
of a loan of £13,654 at 44 per cent. with commission, including 
stamps of 14 per cent., the loan to b> fora period of 10 years 
certain, and to be used for electrical extensione. 


Belfast.—The City Council has received a deputation 
from the Amalgamated Society of Engineers with reference to the 
appointment by the Electricity Committee of a senior and junior 
engineer-in-charge on probation. The Society considers that the 
position should ba given to mechanical engineers. The Chairman 
of the Electricity and Tramways Committee recently stated that the 
Home Office inquiry into the circumstances connected with the fire 
at the power station had been held, but the report had not yet been 
farnished to the Committee. 


Birmingham.—NE&cHELLS PLANT.—It is expected that 
current would be available from the new temporary 10,000-Kw. 
power station at Nechells in about a fortnight, 


Bo'ness,—PkoposeD EXTENSTION.— The T. C. has re- 
jected, by 6 votes to 5, a motion that the proposed extension of the 
electricity works was necessary at the present time, so that the 
petition to the Scottieh Secretary becomes of no importance. A 
difficulty arose as to how the Counoil was to reply to the petition, 
and the eventual finding was in effect to back up the petitioners’ 
arguments, and to leave the Soottish Secretary to decide the 
controversy.— Edinburgh Evening Despatch. 


Clayton.—Prov. OrpER.—The U. D. C. has decided to 
obtain further information as to the Yorkshire Electric Power 
Co.'s application for a prov. order. It was stated that there should 
be some definite understanding as to the time within which the 
company would commence the supply. 


Dover.—The T.C. has entered into an agreement with 
the Post Office authorities to supply current for lighting the 
Postal premises at 44d. per unit on a guaranteed yearly consump- 
tion of 13,000 units. Owing to the small quantity of current used 
for lighting garages and by prepayment meter consumers, it has 
been decided to charge the former consumers a minimum of 
10 units per quarter, and the latter a minimum of 20 units. The 
electrical engineer has suggested that the charge for motor meters 
should be 38. for the meter, plus Id. per each horse - power. 


Downham Market.—Proposep E. L. ScREME.— The 
Council has received a letter from Mr. O. H. Best, of Brad ford, 
stating that it is proposed to form a company for the p of 
supplying electric light and power to the town. It has been decided 
to consider the matter. 


East Ham.— ELEOTRIOIrr CRARGES.— The Electric 
Light and Tramways Committee has reconsidered the suggested 
increase of 20 per cent. in the oharges for all current supplied, and 
now recommends that the charges should be increased by 10 per 
cent. (with the exception of current supplied for public lighting) 
to commence with ourrent supplied during the March 1916, 
quarter. The question of the charges for public lighting was 
deferred. The Council having considered the recommendation has, 
by 9 votes to 8. referred the recommendation back for further con- 

Fakenham.—PROPOSED E.L.—The Council has decided 
to inform Mr. C. H. Beat, of Bradford, that as a Council it would 
not oppose his proposed electricity scheme. 


Hastings.—Paict IN CREASE.— The Corporation has 
decided to increase the charges for public lighting (during the 
continuance of present conditions) by an addition of 10 per cent. 
This is equal to a sum of £2,447 for the half-year. 


Heywood.—The formal opening of the extensions at 
the electricity works in connection with the taking of a bulk 
supply from Bury took place on Saturday last. 


Hoylandswaine.—PROV. ORDER.— The U. D.C. has 
decided to support the application of the Electrical Distribution of 
Yorkshire, Ltd., for a prov. order, on condition that a clause is 
inserted giving the local authorities the option of purchase at the 
end of 21 or 35 years. l 


Ingleton.— VILLAdE Lieutinc.—The Parish Council 
last week again considered the qnestion of lighting the houses 
constituting the model village. It was reported that an arrange- 
ment had been made with the Electric Light Co. for the erection 
of poles, wires, &c., complete, on payment by the Council of from 
£32 to £35. It was the intention to erect 10 lampa, at a cost of 
about 26s. each, as compared with 228. 101. for the present lampe. 
It was decided to accept the offer. 


Larne,—The Urban Council has agreed to a proposal of 
the Larne Electric Lighting Co. that a proportional allowance at 
the rate of £100 for the full year should be made in view of the 
extinction of the whole of the public lighting at 11 p.m., as from 
November Ist last to July 31st, 1916. ® 


Llanfyllin.—SrREET Licutmc.—Owing to the local 
gas company having increased the price of gas, the Council, as a 
measure of economy, has decided to discontinue the lighting of the 
streets, An offer has been made by Mr. R. A. Jones, builder, to 
light the town with electricity from a new plant which he pro- 
p ses to install, and the Council has decided to give him permission 
to experiment with the scheme, on the understanding that the 
Council does not bind itself to adopt electricity for public lighting. 
— Montgomery Times. 


Leyton.—Loan Sanction RETUSED.— The L.G.B. has 
informed the Council that the application for sanction to a loan of 
£18,158 for the electricity undertaking cannot be entertained 
at the present time, but a loan of £500 for money already 
expended on services has been sanctioned. 


London.—St. MARYLEBONE.—The Electricity Com- 
mittee has decided that, in future, only in exceptional cases are 
the department representatives to name-a contractor, when cus- 
tomers require installation work carried out; customers are to 
select the contractors whom they wish to quote for their 
requirements, : 

During the quarter ended Jane 30th, 3,067,675 units were sold, 
a decrease of 9˙6 per cent. compared with the 1914 quarter: 
similarly, the gross revenue, £32,865, showed a drop of 2°07 per 
cent. Working and management costs amounted to 4 16.873, an 
inorease of £1,157 ; the average working expenses per unit sold 
were 1 318d., as against 1 1d. in 1914, and generation costs amounted 
to 648d., as against ‘486d , due to the heavier cost of coal. 

HAcKNEY.—The Electricity Committee recommends that a con- 
tract for the supply of electrical energy at 6,000 volts, to a new 
factory to be erected, be entered into with Messrs. Dick, Kerr and 
Co., Ltd., on terms and conditions which have been approved by 
the Committee. 

BATTERSEA.—The Electricity Committee has considered the 
question as to the means to be adopted to secure the payment of 
10 per cent. on the accounts for the supply of electrical energy 
through prepayment meters, and is arranging for a charge of 9d. 
per meter per quarter, to be made payable in advance. 


Luton.—The Electricity Committee has decided to 
utilise a portion of the highways depot, for the extension of cool- 
ing towers in connection with the new plant at the electricity 
works, | 


Malvern.—An application by the U.D.C. for the whole 
of the staff at the electricity works to be allowed to remain at their 
work, and to be exempted from military service, has been refused. 
As the staff's services are indispensable, an appeal is to be made to 
the local tribunal set up under Lord Derby's scheme. 


Manchester. — Heatina RESEARCH. — The Sanitary 
Committee has adopted a resolution to the effect that application 
be made to the Committee of the Privy Council for Scientific and 
Industrial Research for a grant of £100 for the purposes of research 
into the efficiency of domestic heating appliances. 

has been 


2 
Monaghan, — E.L. SchEME.—A company 
formed for the installation of electric lighting and to buy the 
undertaking of the Gas Co. The Urban Council has given per- 
mission for the erection of poles and wires. 


Nelson.—Yrar’s Workina.—There was a profit on the 
Council's electricity department for the past year of £1,145, as 


. against £1,903 in 1913-14. 


Newcastle (Co. Down),—Cortace LIGErIxG.— The 
Urban Council has decided to ask the Eleotrio Lighting Co. to 
install electricity in the workmen's houses, and charge a fixed rate 
per week, an arrangement of this kind having been made at Bally- 
clare (Co. Antrim). 


Peterborough.—Price Increase.—The T. C. has de- 
cided to increase the charges for current by 10 per cent. as from 
Ostober 30th, and has asked the Electric Traction Oo., Ltd., to 
agree to pay a similar increase for current used by it under 
contract. 


Sandgate.—Restricrep LicHTinc.—The U.D.C. has 
sent to the Folkestone E.L. Co. a request that the rebate in respect 
of public lighting should be increased from £210 suggested by the 
company, to £245 or £250. 


Shanklin,—Street Licutinc.—The U. D. C. has re- 
ceived a letter from the Electric Light Co. agreeing to accept half 
the amount of the contract price for the eriod ending March 31st. 
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Shelf. Prov. ORDER.— Consideration of the application 
of the Electrical Distribution of Yorkshire, Ltd., for an electric 
lighting order for the district, has been deferred until the next 
meeting of the Council. 


South Africa.—Train LIchTINd.— In the last annual 
report of the general manager upon the working of the South 
African Railways, it is stated that :—“ The ex t commenced 
in 1912 with Edison cells for block train lighting at Cape Town 
for suburban services, having proved entirely successful, this is 
being generally extended in the Cape euburban area. In 1912 a 
trial was also made with thg Vickers train lighting system, six sets 
being fitted to main line s . The trial has proved fairly eatis- 
factory, although no great improvement over other systems has 
been demonetrated. A further six seta have aleo been ordered for 
equipping certain coaches now being erected in England. One 
equipment was also purchased from Messrs. Mather & Platt, and is 
giving satisfaction.” | 


Southport.—YeEar’s WORKIxd.— The annual report 
of Mr. Black, borough eleotrical engineer, states that the result of 
the year's working was a net profit of £2,213, an inorease of £350 
in comparison with that of the previous year. There was an 
increase in the number of unite eupplied to the Corporation tram- 
ways, but a decrease in the number supplied to the Southport 
Tramways Co. There had been a large reduction in the supply of 
current to private consumers, but tbis had been more than 
counterbalanced by the increaeed number of consumers and the 
more extensive use of electricity for purposes other than lighting. 
Much revenue had been lost through the restrictions upon outside 
shop lighting. = 


Stretford.— ANNUAL Accouxrs.— The abstract of 
accounts for the last financial year, which has just been approved, 
shows that on the electricity department the total expenditure on 
capital account amounted to £109,173, and the balance of loans 
outstanding was £77,537. The trading account showed a net 
surplus of £254. 


Swindon.—G.W.R. PLAN T.— At the wagon building 
department of the Great Western Railway at Swindon, a gas- 
electric plant is in use for anpplying the motor driving. This 
includes fhree sets of producer plant supplying gas to three 


290-B.H.P. Campbell gas engines direct-ooupled to G. R. O. 150. KW. 


compound-wound generators, The engines are of the four 
cylinder vertical pattern running at 220 R. P. 1. The switchboard 
was constructed by the company’s electrical staff. 


Turton (Lancs.).—The U. D. C. has adopted the scheme 
of the electrical engineer to supply residents of Riding Gate, 
Harwood, with electricity, at a cost of £220. A few public 
street ane will be converted to electricity when the supply is 
available. 


Warminster.—The B. of T. has granted a year's exten- 
sion of time for carrying out the work scheduled under the E. L. 
order. | 


Winchester.— Despite the great increase in the cost of 
production of current, the T. O. has decided not to increase the 
tariff at present. As the contractors for the new plant for the 
station are entirely engaged on war work, and cannot give a 
definite date when the plant will be delivered, the Council has 
purchased a second-hand 200-Kw. generating set for £760, to assist 
in maintaining the supply during the winter. The Electricity 
Cammittee has intimated that it does not propose, after the end of 
the year, to retain the consulting engineers, and will in future only 
engage them when necessary for particular work. 


TRAMWAY and RAILWAY NOTES. 


Birkenhead.— VEAR's WOoRKING.—For the year ended 
March 31st last, the total receipts of the Corporation tramways 
amounted to £65,785, while the gross profit was £26,318, or £88 
leas than 1913-14; after meeting interest and sinking fund charges 
there remained a surplus of £4,500, of which £1,000 was placed to 
reserve and the balance to renewals. The net surplus bas 
only once been exceeded in the history of the undertaking ; £4,750 
was spent on renewals during the year, and the fund at March 
had E 22,0% in hand. During the year 14,822,697 passengers were 
carried, giving an average revenue of 13°05d. per car-mile ; the 
nyktem covers nearly 14 miles of route. 


Dover.—Licut RAILwa YT ORDER.— The B. of T. bas 
renewed until February, 1916, the Dover, Martin Mill, and St. 
Margaret's Light Railway Order. 


- Edinburgh.—Tramway Fares.—A conference of repre- 
gon tati ves of the Tramway Committee of the T.C. and a deputation 
from the Tramway (o. has discussed the proposed new scale of 


¢ 


tramway fares. It was pointed out for the company that it had 
to meet increased expenditure, which amounted to about £25,000, 
and which did not inolude allowances which it was msking to 
dependents of employés. The company offered (an offer which the 
Committee refused) to retain the fares at the present rates 

the Corporation would guarantee the company the same rate of 
profit as had been realised during the last three yeavs. The depnta- 
tion also pointed out that similar action had been taken by the 
Birmingham tramways (which were owned by the Corporation) 
by which it was expected to raise additional revenue to the amount 
of £100,000. In making the inoreases the Edinburgh Oo., it was 
stated, was acting quite within the provisions of the leaee, and it 
was the daty of the company to look after the interests of the 
shareholders. The deputation from the company expressed its 
willingness, at the end of three months, to reconsider the matter if 
the increased fares were producing more money than was neces- 
sary to vover the additional expenditure. 


Female Conductors.—The vogue of the lady con- 
ductor is making great progress in Lsncashire. The first women 
conductors started work at Ashton under-Lyne last week; Darwen 
and Nelson have decided to employ them, and Stalybridge snd 
Southport have both engaged a number of them. Manchester 
is inviting further applications from women drsirous of act ng as 
car conductors, and at Liverpool a large number of applicati ns 
have been received for such positions. 


Hastings,.— FEMALE INSPECTORS.—The women tramway 
conductora are reported to have been so succeasfal that during the 
past week women inspectors have been in‘rodaced to replace men 
join‘ng the army. 


London.—L.C.C. anb FRMALW] Lasovr.—The High- 
ways Committee recommends that the employment of women 
conductors on the Council's tramcars be authorised daring the waz, 
and that they be paid proportionately to the time worked at a rate 
equivalent to the daily rate of male conductors, 

Owing to the difficulty of obtain'ng unskilled labour, the Com- 
mittee also recommends that women be employed at the ocntral 
car repair department on work of an unskilled character in ec n- 
nection with the repair of tramcars, the commencing rate of pay 
to be 20°. a week, with 38. war bonus. .Ț : 


Nelson,—YeEaR’s WoRKING.—The profit on the light 


railways for the past year was £314, as compared with £1,980 in 
the previous year. 


Oldham. — War Bonvs.—Clerks in the tramways depart- 
ment who were excluded from a war bonus award have made 
application to be included among those receiving the bonus, and 
the Tramways Committee has decided to send their application to 
the special committee which has been dealing with the war bonus 
Ne with an expression of opinion that the clerks ought to be. 
included. 

Recently the Corporation were defendants at the Manchester 
City Police Court, having been summoned for using a too billiant 
lamp on a car in the Manchester area. It was pointed ont that the 
lighting restrictions were not now applicable to Oldham ; but the 
Failsworth area, through which the cars pass, was very badly 
lighted, and it was not considered safe to reduce the lighting of 
y cars further. The summons was dismissed. — Manchester 

NFTlier. 


Rochdale.—Waces INOREASE.— The Tramways Com- 
mit tee has decided to recommend an advanceof a halfpenny per hour 
to employés earning 308. or under per week, and an advance of a far- 
thing per hour to employ és earning over that amount. As previously 
reported, the war bonus arrangement under which the men on the 
lower ecale got 28. per week and the men on the higher soale le. 
per week, is to come to an end on the 18th inst. The war bonuses 
were estimated to amount to about £500 per annum, and the new 
permanent increases now to be recommended will mean abont 
£1,100 per annum to the department. 


West Hartlepool.— FEMALE Conpuctors.— Owing to 
enlistments on the part of the staff, the T.C. has decided to engage 
female conductors for the tramcars. 


Wolverhampton.—YeEar's WorKING.—The accounts 
of the Corporation tramways department for the year ended 
March 3lst last showed a gross profit for electric traction of 
£20 257 ; and after meeting interest and sinking fund charges, the 
net profit on tramways and omnibuses was £9,160, from which 
£396 was carried to renewale, £5,020 devoted to additions to plant, 
and £3,744 to rate aid. The reserve fund now stands at 4 53.987. 
For the first six months of the present financial year 6,617,063 
passengers were carrie’, the receipts amounting to £29,524 
(12d. per car- mile), all figures being in excess of thoee of 1913 
and 1914, 

In its annual report to the Town Council, the Tram ways Com- 
mittee states that after consideration it has resolved to issue free 
passes to wounded soldiers in the borough, which will enable them 
to travel to and from the town onoe daily. 


York,— FEMALE Conpuctors.—So many of the employs 
of the Corporation tramway staff have enlisted, that the T.C. 
has decided to employ women conductors, 
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CHARLES P. SPARKS, President of the I. E. E. 


Ox October 1st the office of President of the Institution 
passed from Sir John Snell to his successor, Mr. Charles P. 
Sparks, M. Inst. C. E., M. I. E. E., who will be installed in the 
chair on Thursday next. ae 

Whilst offering him our congratulations on the attain- 
ment of the highest honour that the Institution can bestow 
on any of its members, we are pleased to be able to present his 
portrait to our readers—though he is so widely known and 
so generally popular that there can be few members of the 
Institution, at any rate, who are not already familiar with 
his likeness. 

Mr. Sparks, who was born in London in 1866, was 
educated at Repton School, and later entered the Hammond 
Electrical Engineering College (now known as Faraday 
House), to which is due the credit for having trained so many 
of the prominent leaders in the electrical profession. 
Leaving the College in 1884, he became an engineering pupil 
in the workshops of the Ferranti-Hammond Co., and 
subsequently assist- 
ant to Mr. S. Z. de 
Ferranti, who was 
then developitg ‘his 
system of high- 
pressure distribution 
with transformers ; 
in 1887, i. e., at the 
age of 21, he 
entered into part- 
nership with i 
Ferranti and Mr. 
Francis Ince, tbe 
firm carrying on 
business as S. Z. de 
Ferranti & Co., in 
London and Paris, 
and he was a director 
of Ferranti, Ltd., 
until 1899. F 

From 1886 to 
1891 Mr. Sparks 
had charge, under 
Mr. Ferranti. of the 
Grosvenor Gallery 
lighting station and 
distributing mains, 
and supervised the 
erection of addi- 
tional machinery at 
that station ; during 
this period the busi- 
ness was transferred 
to the London Elec- 
tric Supply Corpora- 
tion, and while the 
Deptford station was 
being erected, Mr. 
Sparks supervised 
the laying of the first 
10,000-volt trans- 
mission mains and 
theequipmentofthe . ne 
main sub-stations. Thus he was at the very heart of the 
electrical world in those pioneering days, when everything 
that was done was something new, and monotony was the 
very remotest risk of an electrical engineer’s existence. 

In 1891 Mr. Sparks left the London Electric Supply 
Corporation, and became works manager to the Ferranti Co., 
in which capacity he carried out contracts for the manu- 
facture and erection of engines, alternators, and electrical 
equipment for many power stations. He became chief 
engineer of the County of London Electric Supply Co. in 
1899, and is now acting as engineer-in-chief to this company, 
which gives general supply in an area of 23'sq. miles out of 
the 117 sq. miles included in the Metropolis; the company 
is also supplying areas outside the Metropolis aggregating 
some 160 sq. miles. 

Since 1899 Mr. Sparks has carried on a consulting practice, 


Photo. 5% 


CHARLES P. SPARKS. 


having taken his brother, Captain H. C. Sparks, into part- 


nership in 1907. The principal work carried out has been 
in connection with the erection of electric power plant indus- 
trial undertakings, covering collieries, metalliferous mines 
and mills in Great Britain, U. S. A., India and the Colonies. 
His connection with the Institution of Hlectrical Engi- 
neers dates from 1885, when he was elected a Student; he 
became an Associate Member in 1899, and Member in 
1905. He served as Associate Member on the Council in 
1892, as Member of Couneil, from 1900 to 1907, and 
Vice-President from 1907 to 1909. He became Associate 
Member of the Institution of Civil Engineers in 1894, and 
full Member in 1900. > > . er TE 
Mr. Sparks has served on many Committees of the Insti- 
tution of Electrical Engineers, including the Wiring 
Rules Committee, with which he has been connected for 
twenty years, having been chairman for fifteen.’ = = -—> 
He is also a Member of the Engineering Standards Com- 
: mitte as one of the 
representatives of 
the Institution of 
Electrical Engi- 
neers. ie oe SERS 
-His contributions 
to the Proceedings 
of the Institution 
include two papers 
respectively en- 
titled.: “The Elec- 
trical Equipment of 
the Aberdare Valley 
Collieries of the 
Powell Duffryn 
Steam Coal O0., 
Ltd. in 1906, and 
Electricity Applied 
to Mining” in 1914. 
The comprehen- 
sive experience 
which the new 
President has ac- 
quired in the course 
of his career, and 
the ability of which 
he has given go many 
proofs, together with 
the high esteem in 
which he is held by 
all who have come 
in contact with him, 
afford a guarantee 
that his period of 
office will be in no 
way less successful 
than previous terms. 
So far we have 
referred only to Mr. 
Sparks in his profes- 
sional capacity, but 
as a citizen of the 
Empire he is equally 
entitled to honour and congratulations, for three of his four 
sons are serving with the Colours—one in the Royal 
Engineers, one in the Royal Artillery, and one, the 
youngest, in the Suffolk Regiment. The last has 
so distinguished himself in action that he has not 
only been mentioned in dispatches, but has also been 
awarded the Military Cross by the King. This is, indeed, 
a record to be proud of, and we offer our respectful con- 
gratulations to Mr. and Mrs. Sparks. 9 
The new President assumes office in a period of stress, and 
will have many opportunities of assisting the Government in 
connection with military matters; in such circumstances 
his wide experience will no doubt prove of the greatest 
value. We trust, however, that before he vacates the chair 
the cause of the Allies will have triumphed, and that the 
blessings of peace will have been restored to this country. 
| E 


(Russell, Baker Street, 
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SHANGHA 


Whilst pressure 


system or else duplicated, thus ensuring 


continuity of supply. 


overhead mains are 
of bare hard-drawn 
copper cable; the 
single-phase high- 
pressure cables are 
weatherproof, but 
the B. H. T. three- 
phase overhead 
mains are bare, as 
these can only be 
run in outlying dis- 
tricts, whereas the 
2, 100-volt single- 
phase cables run 
through congested 
areas. Trouble 
from breaking or 
short -circuiting of 
the overhead cables, 
either low, high or 
extra-high-pressure, 
is almost unknown, 
which speaks well 
for the safety of a 
carefully-planned 
and, erected over- 
head system. Oregon 
pine poles are 
used almost exclu- 


All low-pressure 


RIVERSIDE POWER STATION : BRITISH WESTINGHOUSE 6,600-VOLT SWITCHGEAR, 


AND CONTROL DESK ABOVE, 


BRITISH WESTINGHOUSE MINING-TYPE SWITCHES FOR CONTROL OF 


sively. These are protected by cast-iron sleeves at the 
wind and water line. Concrete poles are used where cables 
are run in and out of sub-stations. Lightning occurs in 


STATION AUXILIARIES. 


tbe summer season, but in recent years, owing to a care- make. 


fully-arranged use of arresters in the sub-stations and 
Fearon Road centre, little ‘serious trouble has been experi- 


Messrs. Ferranti 
and Hookham, 
for power work, and are mostly of British Westinghouse 


I ELECTRICITY WORKS. 


(Continued from page 594.) 
THE low-pressure distributing networks are fed from sub- 
stations, varying from about 100 Kw. in the small sizes to 2,000 
KW. in the larger ones. 
regulation on the single-phase feeders is 
effected by means of automatic feeder 
regulators or boosters installed at the 
Fearon Road centre, in the three-phase 
sub-stations the pressure regulation is 
performed by three - phase regulators 
installed in the sub-stations and connected 
between the 6,000-volt feeder bus-bars 
and the transformer bus-bars of the sub- 
station E.H.T. switchgear. These feeder 
regulators were made by the G.E. Co., of 
New York. All high-pressure and extra- 
high-pressure feeders are on the ring 


enced. The result of several years’ use of various types of 
arresterishows that the aluminium arrester gives the best 


protection. The 
arresters of this 
type are fitted with 
automatic recorders, 
which show the 
number of dis- 


lace. * 

All the feeders, 
both single and 
three-phase, are 
looped and not 
teed into the sub- 
stations, so that 
any section can 
be isolated with- 
out interfering with 
the others. All the 
transformers, even 
down to 20 KW., are 
oil-cooled, it being 
found that the oil 
affords a valuable 
protection against 
damage by lightning 
on the overhead 
system. In country 
districts where sub- 
stations are not 
justified by the load, pole-type trans- 
formers of 10 KW. are used, but this is in 
comparatively rare instances; the pole- 
type system of transformation and dis- 
tribution is not favoured, sub-stations of 
permanent construction being usually 
adopted. | | 

The transformers in use are single-phase 
and some three-phase, made by the British 
Electric Transformer Co., Ltd., and 
three - phase made by the British 
Westinghouse Co., Ltd., and the General 
Electric Co., of New York, all oil- 
cooled. 

Lighting generally is supplied at a flat 
rate equivalent to 3d. per unit. For power 
there is a sliding scale from a maximum 
of Id. per unit down to 0°3d., and for 
heating and cooking the price is 07d. 
per unit. No meter rents are charged. 
The single - phase meters used for 
house services are mostly made by 

Ltd., and Messrs. Chamberlain and 
Ltd. Three-phase meters are used 


So great is the amount of work—both routine and new 
construction—going on always, that a fleet of 10 petrol cars 


charges which take 
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‘is needed, and a 2-ton lorry. To these have recently been 
added three electric runabouts and a 2}-ton electric lorry, 
-so that inthis respect Mr. Aldridge is in the forefront of 


progress. l 
All electrical energy is charged for by meter, or 
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RIVERSIDE; BRICK AND CONCRETE CUBICLES FOR 6,600-VOLT 
SWITCHES, 


alternatively on the fixed-rate system with the help of 
current limiters. 

The cost of coal varies, but is usually between 12s. and 
158. per ton. 


— 


FEARON ROAD POWER STATION: BELLISS-PEEBLES 6OO-Kw. TRACTION SETS, 


Shanghai is an important manufacturing centre. The 
principal industry is cotton spinning. Cotton is grown 
extensively in the neighbourhood, but cotton is also imported 
from other countries. The very low cost of electric 


power attracts new industries, and great development is 
expected in the near future. 

As the cotton mills, of which there is a large number in 
the town, work day and night for 330 days in the year, 
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CONSTANT-CURRENT SERIES TRANSFORMERS FOR PUBLIC 
LIGHTING, 


they offer a splendid load factor, and thus the phenomenally 
low rate of 0'3d. per unit mentioned above is made com- 
mercially practicable. In 1915 Mr. Aldridge expects the 
total output will amount to 50 million units, and the 
following year it may 
exceed 60 millions ; 
one cotton mill alone, 
which requires 2,500 
KW. day and night, is 
expected to consume 
no less than 17 or 18 
million units! At 
present there are orders 
on the books for over 
10,000 Kw. in indus- 
trial work, including 
cotton and rice mills in 
addition to the normal 
increase in small 
motors, such as those 
employed to drive 
printing presses and 
in various other minor 
industries, It is in- 
teresting to record that 
the department is sup- 
plying power for operat- 
ing hydraulic packing 
presses for pressing 
bales of raw hide, &c., 
and steam presses are 
being replaced by 
electric motor-driven 
presses. Suction gas 
and steam installations 
are being superseded 
by electricity, and elec- 
tric motors are now 
used almost exclusively 
in the smaller trades. 
The development of the supply has necessitated a great 
deal of energetic missionary work, but now there is abundance 
of work in prospect. - Probably now that the opium trade 
is dying out, some of the Indian traders will turn their 
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attention to cotton, and there is plenty of scope for further 
development. 

The European staff comprises over 70 persons, including 
engineers, clerks, collectors, &c. Twenty per cent. of the 
staff came home and entered the Army, but this by no means 
represents the percentage of men willing to serve ; but it 


f 


))))) 


\) 


Yd) j 
` = 
> 


5 = 
er 
1 I 7 
ea at VE 
27 
> 
€ 
* 
n 


7 
i 


Jia 


umu * 
same (NUN 
CA i 


3 
. 


5 
i 
| 
ö 


ner A am 


INTERIOR OF LIGHTNING-ARRESTER HOUSE, AT JUNCTION OF 
UNDERGROUND AND OVERHEAD MAINS, 


was found impossible to accede to all the requests from the 
staff, as important work in Shanghai calls for the loyal 


co-operation of the rest of the staff. The Chinese staff 


numbers about 800, Four houses for shift engineers are 


to be erected on the station site, and will be provided with 


of the chief clerk, who is directly responsible to the 
engineer-in-chief. The returns only are sent to the 
treasurer’s office. 7 i 

The consumers' department is organised to deal with all 
complaints and look after new consumers. Under a reso- 
lution passed by the ratepayers some years ago, the depart- 
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SINGLE-PHASE SUB-STATION AND FERRO-CONCRETE POLE. 


ment is not allowed to carry out wiring work or to sell 
fittings, but hires out electric cooking ranges, radiators, 
and motors, besides selling incandescent lamps. Last year 
the connections allotted to heating and cooking totalled 
1,700 KW., and this year it is expected that they will reach 


THREE-PHASE SUB-STATION AND LOW- 
PRESSURE DISTRIBUTORS, 


tennis courts, &c. 


EXTERIOR OF LIGHTNING- 
ARRESTER HOUSE. 


There is room on the site for 100,000 


FLOUR MILL-SUB-STATION,. AND 
CONCRETE TERMENAL POLE. 


over 2,000 kw. Radiators are being extensively used in 


KW. of plant. 

The whole of the work of preparing consumers’ accounts 
and issuing debit notes is carried out by the electricity 
department, which also collects all the accounts, a com- 
pletely organised staff being provided, under the supervision 


Shanghai, especially for offices and bedrooms, and the 
Chinese consumers appreciate their advantages. 

The street lighting of the greater part of the town and 
suburbs is electric, mostly on the constant-current series system 
operated through constant-current transformers from the 
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2, 100-volt mains. Arc lighting is giving place to incan- 
descent lighting, balf-watt lamps being now almost exclu- 
sively used. At the end of last year there were 1,339 
public street lamps in use. 


(To be concluded.) 


TELEGRAPH and TELEPHONE NOTES. 


West Indies.—It is reported that a new wireless station 
has been installed at St. Lucia for commercial purposes. 


United States.—Additions to the list of radio stations 
of the United States, as given by the Bureau of Navigation in its 
October list, include 11 special land stations and 6 ship stations. 


Wireless Tower Wrecked.—At the end of September 
high winds prevailed in the Eastern parts of the United States, 
and at New York City the gale reached a measured velocity of 
72 miles per hour. Large signs, trees, and telegraph poles were 
blown down, and at Med ford, Mass., a new steel tower erected by 
the American Radio and Research Co. was wrecked. The 
tower was 313 ft. high and had been nearly finished when the 
accident occurred. It was mounted on a reinforced conorete 
foundation, and measured 8 ft. 6 in. square, being guyed at 100 ff. 
intervals by three-strand steel wires, the sizes of which at the 
two lower points of attachment were { in. and at the top guying 
point i in.— Electrical World, 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aberdeen,—November 25th. (I. N. of Scotland Railway 
Co. Six or twelve months’ supply of telegraph material. Forms 
of tender from the Stores Superintendent, 80, Guildford Street. 


Athy.—December 6th. UsD.C. Tenders are invited 
for lighting the town with electricity. Particulars from Mr. J. A. 
Lawler, Town Clerk. 


Australia, — December 7th. P.M.G.’s Department 
(various States). Non-encrusting zinos, carbon and manganese 
cree manganese chloride, chloride of ammonia, porous pots 

2 in.), outer jars for cella, carbon blocks, resistance boxes of 5,000 
ohms, &o. See “ Official Notices October 15th. 

November 30th. Commonwealth Department of Defence (Navy 
Office). Power station, plant and equipment, and machine tools, 
for Commonwealth Naval Dockyard, Sydney. (Time for receipt 
of tenders extended from October 25th.)* 

December 20th. P.M.G.’s Department, N.S.W. 4,250 telephones‘ 
(Schedule 454). 

January 5th, 1916. P.M.G.'’s Department, Queensland. Copper 
wire and accessories (Schedule 356). January 26th.—Telephone 
instruments (Schedule 344). 

January 19th, 1916. P.M.G.’s Department, S. Australia. One 
common multiple switchboard, Telephcne Exchange, Adelaide 
(Schedule 405). 

GOULBURN. — December 15th. Council. One 200. Kw. direct- 
coupled generating set, gas or steam driven. Specification, 10e., 
from the Local Government Association, 103.4, Queen Victoria 
Marketa, Sydney, or the Town Clerk. 

SyDNEY.— December 6th. Municipal Council. 33, 000- volt out- 
door transformers and switchgear. Specifications (10s. 6d.) from 
Electric Light Department, Town Hall. 

November 22d. City Council. High-tension cable-testing 
outfit, consisting of a 350-K.v.A. single-phase transforme~, a 
175-K.V.A. single-phase potential regulator, a 1, 600-k. v. A. single- 
phase inductance, and a control switchboard.” 

December 20th, Metropolitan Board of Water Supply and 
Sewerage. Three centrifugal pumps and electric motors, each to 
pump 6,300 gallons per minute, and one to pump 15,100 gallons 
per minute, together with switchboards, starters, &c., for the 
pumping station at Marrickville, N.S.W. Deposit 210. Tenders 
to the Board, at 341, Pitt Street, Sydney, N.S.W.* 

January 12th, 1916. N.S.W. Railway and Tramway Department. 
Two water - tube boilers, Ko., for the Zara Street power house, 
Newcastle. See issue of October 8th for further particularr. 

January 31st, 1916. Three electrical] y-operated railway freight- 
car transferers, for Jones Bay wharfage, Pyrmont. Partioulars 
from Engineer - in Chief of the Harbour Trust, Ciroular Quay. 

MELBOURNE.—December 14th. Deputy P.M.G. Eleven sections 
of a lamp-signalling trunk-line ewitchboard, and other material 
necessary for increasing the equipment of Melbourne trunk 
exchange from 108 to 240 lines. Schedule 1, 207.“ 

December 7th. Deputy P.MG. Electric motors, polarised 
relays, Morse sounders, telephonometers and voltmeters. * 

December 14th. P.M.G. For delivery in all States, 18,670 
common-battery wall pattern telephones, manufactured in Australia. 
Sched. No. 1,264. Tenders will also be considered for instruments 
manufactured in countries other than Australia.“ 


January 5th, 1916. Installation of automatic sprinklers and 
thermostats at Jolimont ocar-shed. Ohief S per, Railway 
Offices, Spencer Street, Melbourne. | : 

PERTH.—December 8th. 294 acoumulators, and power board 
complete, for P.M G.'s Dept. See “ Official Notioes October 8th. 


Bradford, — November 13th. Corporation. Twelve 
months’ supply of lamp fittings, insulating material and tramway 
stores for the Tramways Committee. Specifications from the 
Tramway Offices, 7, Hall Ings. - 


Canada. — November 23rd. Dominion Government 
Department of Naval Servioe, Ottawa. Electric cable and wire for 
H M. Canadian deckyards.* 


Chatham. — November 24th. T.C. Twelve months’ 
supply of incandescent eleotrio lamps. Specifications from the 
Borough Surveyor's office, Town Hall. 


Dublin.—November 15tb. Twelve months’ supply of 
stores for Dublin United Tramways Co. See “Official No: ioes 
October 29th. 


Enniskillen, — December lst. Sligo, Leitrim and 
Northern Counties Railway Co. Twelve months’ supply of tele- 
graph materials, Forms of tender from Mr. J. Duff, Secretary's 
office. 


Japan.— Electric tramway material for the extensions 
of Nagasaki tramways.* 


Manchester.—November 17th. (a) Turbo-alternator 
plant, specifications Nos. 29 and 31; (+) induced draught plant, 
specification No. 30. Mr. F. E. Hughes, Secretary, Electricity 
Department, Town Hall. 


Rochdale.—November 17th. Steam coal for the elec- 
pace station. Mr. C. C. Atchison, Engineer and Manager, Dane 


Salford.—November 29th. Manganece steel crossings 
a the Tramway Dspartment. General Manager, 32, Blackfriars 
treet. 


South Africa. November 15th. South African Rail- 
ways. Twelve months’ supply of rubber-insulated tinned-copper 
wire, as may be required. Secretary, Tender Board, S. A. R., 
Johannesburg.“ 


St. Helens. November 17th. Erection of engine house 
and other works at Oropper's Hill power station. Particulars 
from Mr. E. M. Hollingsworth, Borough Electrical Engineer (21 1s. 
returnable), 


Upper Longhor.— November 15th. E. L. installation 
at new schools for Glamorgan C.O. Me. T. M. Franklen, Clerk, 
Cathays Park, Cardiff. 


Wakefield.— November 16th. Twelve months’ supply 
of coal for Calder Vale Electricity Works. City Hlectrical Engineer, 
Old Town Hall. 


Warrington.— November 16th. Supply of E. H. T. cable, 
for the Tram ways Committee. Ses “Official Notices’ November 5th. 

November 24th. Cheshire Lines Committee. Telegraph mate- 
rials and carbons (Schedule 6), required during 1916. Stores 
Superintendent, Cheshire Lines, Warrington. 


Specifications for the items marked can be seen at the Board 
of Trade Commercial Intelligence Branch in London. 


CLOSED. 


Bristol.—The T.C. Docks Committee has accepted the 
tender of Messrs. J. H. Holmes & Oo. for a 25-H. P. motor for 
working the ship elevator at Avonmouth Old Dock. 


Elland.—The D.C. Electricity Committee has accepted 
the tender of Messrs. Thompson, Newsome & Co. for the supply of 
50 tons of coal at the electricity works, and also for the supply of 
30 tons monthly above contract quantity, at a price of 18s, Id. per 
ton delivered at the works. ö 


Glass Houghton.— The Pontefract R. D. C. has accepted 
the tender of the Pulsometer Engineering Co. for a 3 - in. 
“ Stereophsagus pump and electric motor. 


Glasgow. — The Tramways Works and Stores Committee 
recommends acceptance of the following tenders :— 


Trolley beams for Kinning Park sub- station.— Fleming Bros. 
Bolt copper strip.—Charles Hamilton & Co., Ltd. 


Manchester.—The following tenders have been accepted 
by the Electricity Committee :— 

Two seta of k. H. r. switchgear.—Ferranti Ltd. 

Induced-draught plants.— Babcock & Wilcox, Ltd., and M. Lcu's Prat. 

One 800. KW. motor-converter for sub-station.—Bruce Peebles & Co., Ltd. 

Purchase of sorap iron.— Wm. Faint & Son and James Moores. 

Purchase of a cast-iron cylinder.—J. H. Broomhead. 


— ——— — — 
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London. — L.C.C.—The Highways Committee has 
received the following tenders for the provision of heating and 
Mow i ga installations at the central oar- repair depot (third 
section) :— 

tote ee er 
Young, Austen & Young.. ..  .. se ce 1,671 
W. G. Cannon & Sons, Ltd. 1,780 


Brightside Foundry and Engineering Co., Ltd. 1,819 
E. Deane 4 Beal, Ltd. . 9... .. 1,390 
Standard Engineering Co., Ltd. (inoomplete) 883 

Tho architect's estimate was £1,7(0, . 


The Asylums and Mental Daficiency Committee has accepted the 
following contracts :— 
Electrical sundries (Sobedule 64).—A. F. Goodwin & Co.; Edison & Swan 
U.B.L. Co., Ltd.; General Eleotric Co., Ltd.; Cox-Walkers, Ltd.; 
G. Maclellan & Co. 
Electric lamps Schedule 64a).—Pope’s Electrio Lamp Oo., Ltd. 


STEPNEY.—The Electricity Committee has accepted the offer of 
Messrs E. Foster & Co. for 100 tons of Walsall Wood washed beans, 
at 2 le. 7d. per ton: and 3,000 tous of Ibstock D. S. nuta, at 22s. per 
ton, the coal covered by the latter offer to be delivered at the 
Limehouse generating station in equal weekly quantiti-s. 


Stretford.— The D.C. has accepted the tender of Messrs. 


W. T. Glover & Co. for cable, at E 302. 


Walsall.— The T. C. Tramways Committee has accepted 
the tender of the Daimler Co. for three additional single-deck 
bases, including extras, at £1,008 10s. each. 


Watford.—The Electricity Committee of the U.D.C. 
has accepted the offer of Messrs, W. Cory & Son, Ltd., to reduce 
their contract price for Griff peas coal by 2s. 6d. per ton. Messrs. 
E. Foster & Co. are aleo prepared to reduce their contract prices of 
Newdigate peas by 6d. per ton, and Kingsbury nutty slack by 4d. 
per ton. The Clerk has been directed to endeavour to obtain a 
farther reduction. - 

The U D.C. has accepted the tender of Mesars. Connare & Co., at 
£227, for wiring the pumping station. | 


West Bromwich.—Subject to the sanction of the L. G. B. 
being obtained, the Electricity Committee recommends that 


the 3 tenders be accepted for extensions at the electricity 
works :— 


Babcock & Wilcox, Ltd.—Boiler and accessories. 
J. Thomps%n.—Steel chimney. : 

E. Green & 8on.—Economiser. 

J. P. Hall & Sons. — Feed pump. 

New Conveyor Co.—Ooal bunker. 

J. Proctor, Ltd.—COoal elevator. 

British Westinghouse Electric & Mfg. Co.— x. n. r. switchgear. 


Weymouth.— The T. C. has accepted the tender of 


Messrs. Brooking & Co. for the electrico light installation at the 
municipal dwellings. 


FORTHCOMING EVENTS. 


Greenock Electrical Society.—Friday, November 12th. At 7.45 pm. At 
Temperanoe Institute, 19, West Stewart Street. Paper on Kinematograph 
and emacdior,'’ by Mr. P. C. Kerr. 


Physical Society of Londosa.—Friday, November 1%h. At 5 p.m. At 
Impsrial College of Science. 8.W. Paper on “Tha Effect of E!ectrio 
Oscillations on the Magnetic Properties of Iron, Investigated by the Oam- 
pograph,” by Prof. J. A. Fleming, F. R. B., and Mr. P. R. Coursey. De- 
monstrations by Mr. R. 8. Whipple. 


Manchester Association of 
Grand Hotel, Aytoun Street. 
gineering,” by 


rs.—Saturday, November 18th. At 
aper on ‘*Science and Practice in En- 
r. C. E Stromeyer. 


Electro-Harmonic.—Monday, November l5th. At 8 p.m. At Holborn Restau- 
rant. Ladies Night. ‘ 


Institution of Civil Engineers.—Tuesday, November 16th. At5.80p,m. At 
Great George Street, 8.W. Paper on The Punjeb Triple Canal System,” 
by Sir John Benton, I. O. I. E. . 


Nottingham Society of Engineers. — Wedvesday, November 17th. At 
7.30 p.m. At the Welbeok Hotel, Milton Seren Paper on “ The Lay- 
out and the Equipment of Engineering Works, by Mr. F. A. Garrett. 


hemical Society.—Thureday, NOovemb sr 18th. At8.30).m. At Burlington 
s C Moso. Lecture by Dr. B. J. Russell, 6 


institution of Electrical Engineers.—Thursday. November sth. At8p.m, 
At Vicwor.a Embankment, W. O. Inaugural Address by the President. 
Manchester Local Section.—Tuesday, November l6th. As 7.80 p.m, 
At tbe Engineers’ Ciub., Chairman’s Address. 


University College, London.—Friday, November 19th. At 6 p.m. Third 
Lecture on ‘‘Wiectrio Heating and Electric Furnaces,” by Prof. J. A. 
Fleming, F. R. S. 


Institution of Mechanical Engineers. — Friday. November 19th. At 5 p.m, 
At Storey's Gate. S. W. Papers on The Chemical and Mechanical Rela- 
tions of Iron, Molybdenum, and Carbon,“ by Prof. J. O. Arnold, F. R. S, and 
Prof A. A. Read, and Tne Cause and Effect of Ghost Lines in Large 
Seel Forgiogs,“ by Prof. J. O. Arnold, F. R. S. 


Greenock Electrical Society.—fiaturday, November 20th. Visit to the 
Giasgow Be wage Works at Snhieldhall. 


' ENLISTING AND EMPLOYMENT IN THE 
ELECTRICAL INDUSTRY. 


Tax following is a copy of a circular which has been issued this 
week to all members of the Institution of Electrical Engineers :— 


ENLISTMENT OF OLERICAL AND COMMERCIAL EMPLOYES. 


At the request of the Clerical and Oommercial Employments 
Committee of the Home Office, the Council of the Institution of 
Electrical Engineers desire to call the attention of employers to 
the urgent necessity of giving immediate and detailed consideratton 
to the question of replacing the men now in their employ who in 
the near future will be called up in increasing num bers to serve in 
the military forces of the country. 

As regards substitutes, it is understood that the supply of men 
who are over military age, or who have been rejected the 
authorities as unfit for military service, is wholly inadequate to 
satisfy present and contingent demands. Of men who have been 
iivalided out of the Army, and who will generally be regarded as 
having a first claim to employment, comparatively few have yet 
been returned to civil life. Lads under military age are being 
largely employed in the place of enlisted men, bat here again the 
supply is short, and this expedient is subject to the serious dis- 
aivantage that if the employé; are not far short of military age 
they may leave the employer just at the time when they are 
b3coming useful. | 

In the case of technical ‘assistants and skilled tradesmen, it is 
not possible to make any general suggestion, and the question of 
their replacement is one which will have to be solved by each 
employer according to circumstances, but as regards clerical and 
commercial employés it is to the ranks of women that employers 
must chiefly turn for substitutes. In some of the larger and more 
highly organised concerns, such as banks, insurance offices, &c., 
employers have so far experienced little difficulty in replenishing 
with women their depleted staffs. The women in these cases are 
very often the friends or relatives of members of the existing staff. 
The Council believe that a considerable part of the problem will 
be solved if large employers will adopt this means of 
enlisted men. The women olerks so engaged are employed, at 
first, at all events, in the more elementary branches of clerical 
work, and in a surprisingly large number of cases no previous 
business training seems to be required. 

It is certain, however, that in the near future, as men are called 
up for the forces under Lord Derby's scheme, there will be a great 
and increasing demand in all commercial centres for clerical 
labour which the sources of supply alluded to will be altogether 
unable to meet, and the above-mentioned Committee of the Home 
Office have acoordingly decided to approach immediately the 
local authorities in all important towns and to invite them to 
start at once schemes for organising a supply of clerical workers, 
and for fitting them, so far as can be done in the time available, 
by emergency classes to supply the places of the men who will 
have gone. 

The Council desire also to bring to the notice of the electrical 
industry that at a conference held at the Home Office, Lord Derby 
laid epecial stress on the desirability of giving preferenoe, wherever 
possible, to women relatives of enlisted men. 

In the interests of reoruiting, it is highly important that the 
places of enlisted men should be kept open for them. This is an 
honourable rule, and, so far as the Council are aware, a practically 
universal one in the branches of employment here referred to. No 
lesa desirable is it that the employment of substitates for enlisted 
men should be known to be and declared to be temporary, and for 
the petiod of the war only. 

Under the ciroumstanoes, the Council wish to im upon 
employers the importance of considering at once how their 
arrangements can best be remodelled as their present men are 
called up, and what number and class of women or other sub- 
stitutes they will require. 

Lastly, as regards the question of the exemption from military 
service of men regarded by the employer as indispensable for carry- 
ing on his business, the Council are informed that the arrangements 
on this point are under consideration. 


CHARLES P. SPARKS, President, 
November 9th, 1916. 


NOTES. 


America and Trade after the War.—It is stated 
that the American Congrees will in the coming Seasion be asked te 
pass legislation rendering it unlawful for foreign manufacturers 
to sell their goods in the United States below the cost of 
production. 


Remote Control of Marine Engines,—According to 
the Shipping Gazette, it is reported that Dr. K. Ito, manager of the 
Mitsu Bishi engine works at Nagasaki, has invented and 
demonstrated the working of an apparatus which enables the 
navigator on the bridge of a steamship to start, stop, and regulate 
the main engines at will, without the intervention of human 
azency in the engine-room. The apparatus is worked by elec- 
tricity, and can easily be disconnected if it is desired to control 


the engines in the ordinary way. 
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A Co-operative Society Electric Lorry.— We illus- 
trate herewith a 30-cwt. electric lorry recently supplied by Messrs. 
Drake & Gorham, Ltd., of £47, Spring Gardens, Manchester, to the 
Blackpool Industrial Co-operative Society. The lorry is built on 
an E lison accumulator model G. M.“ chassis, and equipped with 
an Edison battery capable of propelling the car for about 50 miles 
on one charge, the vehicle being rated to travel folly loaded at 11 
miles an hoar, although in practice the average epeed has been 


found to be well up to the legal limit of 12 milesan hour. The 
constructive details of this type of vehicle have been often referred 
to in our pages ; in this particular case charging of the battery is 
effected from the Society's own gas-electric plant at ita depot. 
The Blackpool Co-vperatice Pioneer, in refering to thie matter, 
expresses appreciation of the great simplicity of operation of the 
new vehicle as compared with the petrol-driven machine, and con- 
gratulates the members of the society on an acquisition which 
bids fair to saye them money. | 


Foreign Trade.—Ficuges ron OCTOBER.—The fol- 
lowing are the electrical and machinery figures given in the official 
returns for October :— . 


IMPORTS. 
goods Month Ino. Ten Ino. 
and apparatus, o or months, or 
excluding ma- October, deo. 1915. dec, 
chinery and un- £ 8 g £ 
insulated wire 86.769 + 26,789 853,897 — 236,295 
„ 320,982 + 85,466 7,394,372 + 1,651,583 
EXPORTS. 
Electrical goods 
and apparatus, 
excluding ma- 
chinery and un- 
insulated wire 245.840 + 32,843 2.516.107 — 81.280 
Machinery . .. 1,503,980 — 628,758 16,115,334 — 12,023,970 


Fatalities.—SourH SHIELDS.— At South Shields, on 
November 2nd, an inquest was held upon the body of Horatio 
Smith (31), electric welder, who was fatally injured on Ostober 25th 
while following his employment with the North-East Coast Weld- 
ing Co. George Rounding stated that on the date named he and 
deceased were welding boilers in the as. Hunterfield, lying in 
Messrs. Brigham & Cowan's dry dock. They were using a port- 
able generator which was at the side of the dock, the ourrent being 
obtained from a trolley which worked a travelling crane. The 
current failed, and on going ashore they found the generator was 
not running. Deceased went forward to try it, but in doing so 
slipped from a rail on which he was standing into a pool of water, 
and then fell sgainst the machine. Witness caught hold of his 
clothes and pulled him away. He was still alive but unconscious, 
and there was a burn on his neck. Artificial respiration was tried 
for an hour and a half without avail. Witness thought deceased 
received an electric shock before falling against the machine. 
William E. Groves, electrician in charge of the machinery. said 
that two men who went to assist deceased received shocks by 
standing on the rails. After the accident witness examined the 
esble and found a flaw in it, probably caused by contact with a 
hard substance. The cable passed over a pile of scrap chains, and 
he thought that the chains and the pool of water in which they 
were lying had become charged with electricity. Deceased had 
r-oeived a shock when he slipped into the water and another 
when he fell against the generator. Replying to Mr. 
W. B. Lauder, H. M. Iaspector of Factories, witness agreed that 
at such places as the one where the acident occurred an armoured 
cable would be safer than one with the ordinary rubber oover- 
ing. The jury returned a verdict of Death from syncope, follow- 
ing an electrio shock accidentally received,” and recommended that 
cables should be more thoroughly protected at such places. 

Hackney.—At the Hackney Coroner’s Curt on Saturday last, an 
inq test was held on the death of W. W. H. Gardiner, aged 28, of 
Cobden Road, Leytonstone, a telegraph wireman employed by the 
G. P. O., who died from injuries received owing to the collapse of a 
talervapvh pole in the garden at the rear of a house in Mortimer 

ad, , while at work removing wires. 

W. Jones, foreman wireman, said that the pole broke off just 


below the ground line, It measured 40 in. in circumference where 

it broke. He had previously tried the post, and it appeared to be 

sound. The test was a hammer. . 
The lower section of the pole was produced in court, and 


l appeared to be completely rotten. 


C. E. Tattersall, sectional engineer in the G.P.O., stated that the 
pole was issued in 1902, and was probably erected 12 or 18 months 
later. The life of such poles was anything from 12 to 15 years. 

The jury returned a verdict of Accidental death, and added 
that in their opinion the examination of the pole before the man 
ascended it was hardly sufficient. | 

GATESHEAD.—A Jad who climbed a lamp-post to extinguish an 
electric lamp when he heard that Z-ppelins were coming touched 
a live wire and was killed. 


Appointments Vacant.—Temporary shift engineers 
(£2), for Reading Corporation tramways ; switchboard attendants 
(308.-40 a.), for Salford electricity d partment; switchboard 
attendant (27«.), for Wakefield electricity department; assistant 
shift engineer (422.) and switchboard attendant (36e.) for the 
Battersea B. O. electricity depar ment. Particalars are given 
our advertisement pages to-day, $ 


Volunteer Notes,— ENGINEERING INSTITUTIONS’ VOLUN- 

TEER TRAINING Corrs.— Headquarters : Chester House, Eccleston 

Place, 8.W. Orders for week commencing November 15th, 1916, 

by Lieut.-Col. C. B. Clay, V. D., Commanding .— a 
Drills, 6.25 to 7.25; 7.25 to 8.25. 

Monday, November 15th.—Sections 1 and 2, Technical ; Sections 
8 and 4, Squad or Working Party. 

Recrnits and Signalling Section. i 

Tuesday, November 16th.—School of Arms with Architecte’ 
Corps, 6 to 8 p.m. 

Thursday, November 18th.—Sections 3 and 4, Signalling Section, 
Shooting. 

Friday, November 19th. —Seotions 8 and 4, Technical ; Sections 
1 and 2, Squad or Working Party. | — 

Signalling Section and Reoruits. 

Saturday, November 20th. — Uniform Parade, 3 pm. 

Sections for Technical Parade at Headquarters. London Elec- 
trical Engineers, 46, Regency Street. Sections for Shooting Parade 
at the Miniature Ranges. Untess otherwise ordered, all Parades at 
Chester House. 

In future, and until further orders, Sections 1 and 2 will always 
Parade on Mondays for Technical, and on Fridays for Squad Drill, 
and Sections 3 and 4 will always Parade on Mondays for Squad 
Drill, and Fridays for Technical, but Sections 1 and 2 and 3 and 4 
will alternate weekly for Shooting on Thursdays. Signalling 
Section will Shoot on the same davs as Sections 1 and 2. 

i E. G. FLEMING, 
Company Commander and Acting Adjutant. 
3RD Batt. (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- 
TERRS).— Orders by Oolonel S. G. Grant (Officer Oom- 
manging), Thursday, November 11th,1915:— ` 

Week-end Parades.—Saturday.—The Battalion will parade at 
Baker Street Station at 2.30 p.m. and proceed by train to Kilburn 
Station, where they will detrain and proceed by march route to 
Wembley Camp, There will be Night Operations from 5.15 p.m. 
till about 6.30 p.m. The Quartermaster will arrange for teas to be 
served punctually at 4.30 p.m. 

Sunday.—The Battalion will parade at the Low Level entrance, | 
Liverpool Street Station, at 8.55 a.m., and proceed by train for 
Entrenching duties, returning to Liverpool Street about 6 p.m. 

The Quartermaster will make arrangements for Lunch. 

Musketry.— Saturday 13th inst., and Tuesday, 16th inst.—Acton, 
at 2 p.m. punctually. 

Bisley—Saturday, 13th inst., as usual. 

Sanday, 14th inst. There will be Targets for 500 yards 
aud 600 yards all day. Members who have already sent in their 
names, should report themselves to Sergeant Cotter, at 9.45 a.m., 
at the barrier of No. 9 Platform, Waterloo Station. 

A. G. JOINER, Major and Adjutant, O. B. C. 


Railway Shunting Engine Telegraph.—An improve- 
ment in the means of communication between the shunters and the 
engine drivers has recently been tried on the shunting spur on the 
Great Western Railway, at Southall West Junction. Iu effect, 
the arrangement is a shunting telegraph between the neck of the . 
spur and an engine on the spur, much after the fashion of a ship's 
telegraph between the captain’s bridge and the engine-room, The 
transmitting instrument, situated at the neck of the spur, is 
electrically connected to two conductor rails fixed parallel to the 
running rails along the shuntivg spur. By means of the indicating 
instrument, the shunters are able to transmit six different signals 
to the engine driver, viz., ‘‘ Go ahead,” Back,“ Stop, Steady, 
Ease up, and Back smart.“ The receiving instrument is fixed 
in the cab of the engine, corresponding signals appearing in front 
of the driver in the form of illuminated indications, which remain 
exhibited as long as desired by the shunters. A bell also sounds in 
the cab of the engine at the instant any signal is given or one 
ceases to be shown. The engine driver has, therefore, a constant 
visual indication of the shunter’s requirements, and, in addition, 
has his attention called by a bell each time a change is made in 
the indication. To enable the signals transmitted by the shunter 
to be received in the cab of the engine, three shoes are fixed on the 
latter. Of these, only two make contact with the conductor rails 
at one time, the other only coming into operation when the engine 
is turned in the opposite direction. We understand that the 
arrangement has been found particularly useful in foggy weather, 
and- that consequently its adoption in other shunting yards of the 
G. W. R. may be expected in the near future, 


— 
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Institution and Lecture Notes.—The Röntgen 
Society.—In his presidential address from the chair of the 
RONTGEN SOCIETY on November 2nd, the new president, Mr. J. H. 
Gardiner, F.C.S., dealt chiefly with the historical side of modern 


investigation in physics and chemistry. Summarising progress so 


far as \-rays were concerned, he said that the little Crookes tube 
of 20 years ago, a laboratory-made scientific curiosity. had grown 
into the magnificent piece of apparatus which was known as the 
modern X-ray tube, an apparatus which with moderate care was 
practically indestructible, and through which oould be passed with 
perfect safety 100 times the current that would utterly ruin the 
small one, The induction coil, except in a few instances a fragile 
machine rarely seen and still more rarely used, had given place to 
the modern high-tension transformer with its flaming torrent of 
sparks. The early radiographs of the hand, taken with great 
difficulty by four minutes exposure, had given place to the magni- 
ficent radiograph of a thorax taken by a single flasb, with a pro- 
bable duration of 1/100th of a second. The X-ray, no longer an 
unknown form of energy connected with a series of more or leas 
hszardous speculations, had fallen into place at the end of the 
series of electromagnetic vibrations, and the lengths of the 
waves had been measured and tabulated. The question of pro- 
tection of X-ray operators from the harmful effects of the rays 
was a matter now being considered by the Society. There were 
such things as late X-ray tions, occurring long after the 
use or application of the rays had been stopped, and it was evident 
that no one as yet knew all about the effects which X-rays pro- 
duced. At the present time, X-ray installations were multiplying 
rapidly, and the work had of necessity to be done by those whose 
past experience was slight or was lacking altogether. In view of 
the serious results that might follow unless due care were taken, 
the President announced that the Council had, in the name of the 
Society, deviced a set of suggestions for the protection of X-ray 
workers, and these would be supplied to all members and to as 
many public institutions as possible. : 

Institution of Civil Engineers of Irelard.~Mr. Mark 
Ruddle, city electrical engineer, Dublin, the newly-elected Presi- 
dent of the Institution, delivered his inaugural address at Dablin 
last week, dealing in a comprehensive manner with some of the 
great issues—commercia], financial and industrial—involved in the 
war. He said it was probable that after the war there would be 
an exceptional demand for well-trained engineers in the reorgan- 
isation that would come with the industrial revival, The mind of 
the country was ready to receive new ideas, and to consider them 
without the tendency to prejudice that had fettered progress in 
times of peace. It rested with the members to develop the usefulxess 
of the Institution, so that the benefits of its membership would be 
regarded as desirable by the engineering profession in Ireland. Mr. 
Ruddle remarked that this was the first occasion in the long 
history of the Institution that a member of the Electrical Section 
had occupied the chair. 

Northampton Engineering College Engineering Society.— 
The arrangements for this session are not yet completed, but the 
Society will be carried on, as far as is possible, on the same lines as 
in previous years. The number of members of the Northampton 
Polytechnic Institute serving with the Forces is approximately 350; 
this number includes day students, evening students and members, 

University College, London. — Mr. A. H. Barker, B. So., 
Lecturer in Heat ing and Ventilating Engineering at University 
College, will give a lecture on The Methods of Evaluation of 
Standard Coefficients in Heating Engineering,” in the Physiology 
Theatre at University College, on Tuesday, November 23rd, at 
7 p.m. This lecture will be open to the public without ticket, and 
is especially intended for engineers and others concerned in 
practical work in heating and ventilating. 

Institution of Electrical Engineers.—At the opening meet- 
ing of the SCOTTISH LOcAL SECTION, on Tuesday last, the new 
chairman, Mr. David A. Starr, delivered his inaugural address, the 
subject being The Relation of the Electrical Industry to the War.“ 

At the ordinary meeting of the Institution next Thursday, 
November 18th, a valuable collection of papers of Michael Faraday 
will be presented to the Institution on trust by Mr. D. J. Blaikley, 
who is the husband of the last surviving niece of Faraday. 

Mr. P. V. Hunter, chairman of the NEWCASTLE-ON-TYNE LOCAL 
SECTION, on Monday delivered his inaugural address, the sut ject 


_ being power station switchgear. 


Electrical Association of Australia.— At the meeting of the 
VICTOBIAN SECTION on July 15th, a paper on Electric T:amwsy 
Construction was read by Mr. F. A. McCarty; and at 


the meeting on September 23rd, Mr. Douglas Little read a paper 


on Overhead High-tension Transmission Mains.“ 

A lecture on Electrical Machidery was given by Dr. G. W. 
Worrall to the Preston Mill Managere' Association on November dtb. 
The lecturer dealt with various defects in the construction of 
electrical machinery, and said these could be avoided by examina- 
tion during construction by an expert acquainted with the con- 
ditions prevailing in the works which the machine was intended 
for. Dr. Worrall explained the great increase of efficiency and 
output brought about by electric driving. 


Electric Heating and Electric Furnaces.— Con- 
tinuing his lectures at University College last Friday, Prof. 
Fleming pointed out the advantages of dealing with the flow of 
heat through bodiea in terms of resistance rather than conduc- 
tivity, on the principle devised by Carl Hering, and showed how 
the usual conductivity conttants could be utilised to obtain what 
could be called thermal ohm.“ The construction of the inte- 
grating bolometer was then described: a sheet of platinum is 
sandwiched between sheets of silver, to cnable the whole to te 
rolled out very thin; the silver is then dissolved off the platinum, 


and the latter is slit so as to form a grating, and is coated with 
platinum black by electrolysis, the result being the most sensitive 
device known for measuring radiant heat. The bolometer is ca'i. 
brated by inserting it inside a globe of copper, which is kept at 
u°C., whilst a concentric sphere inside it is kept at 1°C., aod 
the intervening space is exhausted of air. e path of the 
heat rays within the globe is therefore radial, snd their 
intensity being known, the bolometer can be calibrated. Prof. 
Fleming explained the use of the bolometer for exploring the 
spectrum, and proceeded to demonstrate the use of the Féry 
radiation pyrometer, for measuring temperatures that were too high 
to allow thermoelectric or resistance thermometers to be inrerted 
into the furnace. The importance of eccuring true black body 
c: nditicns was emphasised ; otherwise, the temperature would 
always be under-catimated. . 

Turning to the theories of heat ani eleotricity, the lecturer 
remarked that although the atom was something like 16~ om. in 
diameter the elcctron was about 100,000 times smaller, or 
somewhat in the ratio of a pin's head to the dome of St. Paul's. 
Oa the electron theory, the electrons in copper were supposed 
to be about as numerous as the atoms, and the electric current 
consisted in a drift of electrons under the influence of an 
electromotive force. Thermal energy was due to the motion 
of the electrons, not the atoms, and as the energy of moving 
bodies was proportional to the square of their velocity, it could be 
shown that the energy developed by an electric current should be 
proportional to the equare of the current strength, as in fact it 
was. But the resistance of pure metals, decreasing with tempera- 


ture, appeared to become zero at the absolute z1ro of temperature, 


and, in the case of lead, Prof. Kamerlingh Onues, reducing the 
temperature with the aid of boiling helium to within 4°C. of the 
absolute zero, found that its resistance actually became infni- 
tesimal. This observation compelled a revision of the theory of 
conduction of electricity through metals, and Sir J. J. Thomson in 


August last propounded a new hypothesis to suit the faote. He 
` assumed that the molecules of matter were electrically polarised 


like elementary magnets, and that the current was due to the 
arrangement of the molecules. This theory reconciled most of the 
phenomena of heat and electricity, and explained the anomalous 
behaviour of alloys, whose resistance did not tend towards the 
absolute zero as the temperature was lowered. 

The third lecture will be given on November 19th: 


Steel Wire for Russia: An Urgent Inqairy.—aAs we 
go to press a letter reaches us from a correspondent in Russia, who 
urgently requires large quantities of tin-plated steel wire of 23 
3 and 35 mm. diameter. He needs about 50,000 kilograms 
monthly, and wishes all the British factories turning out sach 
wire to quote him lowest prices as speedily as possible, and give 
particulars as to earliest date of delivery. He wishes to have the 
information by cable. The wire required should have a bresking 


stress of 250 kilograms per rquare mm. If, however, the manu- 


facture of such tough wire is impossible or difficalt at the presat 
time, he would accept it with a lower tensile strength, bat in no 
case must it be below 120—150 kilograms per rquare mm. He 
suggests that if necessary the order could be divided among several 
factories. He aleo asks for catalogues, price lista, &c., giving 
partioulars of various machines necessary for the productien of 
copper wire and cables, Communications should be addressed to 
S. S. Mogipevoev, Moscow, B. Bronnaia, Lom No. 7. 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Officials —Mr. T. K. RICHARDSON, 
station superintendent to the Marylebone electricity depart 
ment, has been granted three months’ leave of absence, owna 
to illness. 

Mr. G. W. Satur, X. XI. I. E. E., borough electrical engineer. 
Torquay, has joined the London Electrical Engineers (R.E 
for the period of the war. Business correspondence may be 
sent to Mr. J. XI. Keenan, who will take charge of the ele - 
tricity department in his absence. Personal letters may I 
sent to Mr. G. W. Salt, Glenside, Teignmouth Road, Torquay, 
for forwarding. 

Tramway Officials.—The General Manager of te 
tramways at West Hartlepool having joined the Forces, th. 
T. C. has placed the working of the system under the superb 
tendence of the Electrical Engineer and the Borough Engines 


General.—Mr. R. J. Heppert is leaving the metast: 
iht instrument departinent of Messrs. Siemens Bros. & © 
Ltd., at the end of November, in order to take np a pari" 
on the staff of the British Westinghouse Electric & Mani 
facturing Co., Ltd., at Trafford Park, Manchester. 

The marriage took place at the Parish Church, Portabe““ 
Edinburgh, on October 28th, of Mr. Wu. Woon, electrical s: 
telegraph superintendent of the North British Railway. an 
Miss Luev Laidlaw, daughter of Mr. John Laidlaw, of Pit- 
bella. The presents included a silver rose bow! from + 
chief officials of the railway company, a silver Queen AL 
tea service from the electrical and telegraph staff, and a c+ 
of table silver from the railway electrical engineers f E~ 
land and Scotland. 


~ 
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Councillor ALBERT GREEN, who is the new Mayor of Derby, 
is associated with the business of Mr. B. G. Hodges, electric 
wire manufacturer, of Derby, and with that of Messrs. T. H. 
Moon & Co., Ltd., electric wire manufacturers, of London. 

In the London Gazette for November 5th the following 
appears :—Territorial Force.—Royal Garrison Artillery, Tyne 
Electrical Engineers. The undermentioned Second-Lieu- 
tenants to be Temporary Jieutenants:—Wm. A. Souter; J. 
F. S. Hunter; A. B. Williamson; J. R. Abbott; H. O. Roper- 
son; H. Sherlock; C. F. Scott; B. H. Gibbon; D. Myles; and 
F. B. C. Sutthery. . 

Mr. WILLIAM H. Situ, who has been connected with 
Messrs. Simplex Conduits, Ltd., for a good number of years, 
has been appointed as manager to that company for Liverpool 
district and Ireland. 

The Glasgow T.C. has appointed Bailie ALSTON convener 
af the Tramway Committeg, with ex-Bailie W. M. Monrt- 
GOMERY viceconvener, and Bailie HANNAY as convener of the 
Electricity Committee, with ex-Bailie P. S. STEWART as vice- 
convener. 

Mr. J. M. Ragu, chief of the testing departiment at the 
works of the British Thomson-lHouston Co., Ltd., is leaving 
England for the benefit of his health. 

Mr. HuGHES HoweLLs, who was in charge of the electrical 
plant of the Powell-Duffryn Co., Ltd., at Bargoed, has pro- 
ceeded to the front for service with the Royal Flying Corps. 

Mr. BENJAMIN G. Lame, the chief engineer to the Westing- 
house Electric & Manufacturing Co., Ltd., Pittsburg, has 
recently been appointed a member of the Naval Advisory 
Board, U.S.A. Mr. Lamme entered the employment of the 
American Westinghouse Co. in 1889, where for a period he 
occupied a post in the testing department; soon afterwards 
he took up design work, which he has since followed con- 
tinuously. The American company appointed Mr. Lamme to 
be assistant chief engineer in 1900, and he succeeded to his 
present office in 1903. In the development of alternating-cur- 
rent apparatus, including induction motors, polyphase genera- 
tors, rotary converters, and single-phase railway apparatus, 
Mr. Lamine has been in the front rank. He also performed 
pioneer work in the development of the first direct-current 
apparatus for railway lighting and power work. Among the 
more prominent installations with which Mr. Lamme has 
been identified may be mentioned the famous 5.(K)-H.P. 
revolving field Niagara Falls generators installed in 1895; the 
single-phase motor and generator equipment for the New 
York, New Haven and Hartford railroad; the Philadelphia- 
Paoli electrification of the Pennsylvania railroad, together 
with many other important installations. 

Councillor F. A. WARDLOW, deputy chairman of the Sheffield 
City Council Electricity Committee, and a director of Messrs. 
Edgar Allen & Co., steel manufacturers, has been elected Lord 
Mayor of Sheffield. 

Mr. P. B. Smits, who has for more than three years been 
the outdoor representative of Messrs. Home & Rowland, elec- 
trical engineers, Charlton, London, S. E., has enlisted in the 
Royal Flying Corps. 

Roll of Honour.—Frivate James Rss ELI, of the 7th 
Battalion: Lancashire Fusiliers, formerly employed at the 
British Westinghouse Works, Trafford Park, has been suffer- 
ing from malarial fever, contracted at. the Dardanelles, and 
is now on leave. 

Private 8. WHITE, of the 8th Battalion Lancashire Fusiliers, 


who has died at the Dardanelles, aged 19 years, was formerly 


oe at the General Electric Works, at Salford. 
pper Geo. WITHINGTON, of the Royal Engineers, who has 
been killed in action, was prior to the war engaged with 
Messrs. Brook, Hirst & Co., electrical engineers, of North- 
gate, Chester. 

Pte. J. Crane, of the 2nd Border Regiment, who was en- 
caged with Messrs, Browett, Lindley & Co., engineers, of 
Patricroft, has been recommended for the Distinguished Con- 


duct Medal for conspicuous bravery on the battlefield on July 


25th. Under heavy shell fire, he rescued a number of men 
who had been buried in a trench. 

Pte. Sipney Gro. Stone, of the 2nd Worcestershire Regi- 
ment, who died from wounds received in action in France. 
was prior to the outbreak of war engaged with the British 
Thomson-Houston Co., Ltd., of Rugby. 

Corpl. F. W. GREEN, of the- Sth Berkshire Regiment, who 
wae on the staff of the Reading Electric Supply Co., Ltd., has 
been killed in action in France. 

Pte. WMI. WORRALL, of the 1/6th Staffordshire Regiment. 
who was until his enlistrnent at the ontbreak of war with 
Messrs, Siemens, of Stafford, has died from wounds received 
in action in France. 


Obituary.—Mr. W. ALT RED RESTARICk.— The death 
is announced of Mr. Wm. Alfred Restarick, assistant electrical 
overseer at Birkenhead Dockyard, and previously for 36 years 
on the electrical staff at Chatham Dockyard. He was 50 years 
of age. 

Mr. Leonard Potts.—The death is reported of Mr. Leonard 
Potts, Town Clerk of Poplar. who acted as hon. secretary to 
the Conference of Metropolitan boroughs owning electricity 
undertakings. 


Mr. P. A. B. Wipener.—The death of Mr. P. A. B. Widener, 


the Philadelphian traction magnate, at the age of 81 years, 
is reported. i 

CAPTAIN D. R. H. P. SaLoMoxs.—We desire to tender to 
Sir Davıd and Lady Salomons, of Broomhill, Tunbridge Wells, 


Inge of 79. 


our sincere condclences in the Joss of their only sou, Captain 
David Reginald Herman Phillip Salomons, Royal Engineers, 
3rd Kent Field Company (T. F.), who has been drowned at 
sea. The late Captain Salomons was born in 1885 and was 
an M.A. of Caius College, Cambridge. There is now no heir 
to the baronetcy. Sir David, who has always been intimately 
interested in electrical affairs, and who is at the present time 
president of the Electrical Trades’ Benevolent Institution, 
may be assured that among a very wide circle of friends and 
admirers the deepest sympathy is felt with himself and Lady 
Salomons in their severe bereavement. 

Lieur. N. G. Crompron.—We also tender our sympathy to 
Col. R. E. Crompton, of Thriplands, Kensington Court., Lieut. 
Nigel George Croinpton, 89th Field Company, R. E. (attached | 
l0lst Field Company), the Colonel’s younger son, was killed 
in action on November 5th. He was 27 years of age. i a 

Cotonr, P. ID. Huser.—On October 4th the well-known 
Swiss engineer, Colonel P. E. Huber, died at Zurich at the 
He was the son of a silk manufacturer, and was 
edacated at the newly-opened Polytechnic High School at 
Zurich, where he first acquired a bent towards mechanical 
engineering. After a short period with Sulzer’s at Winter- 
thur. and Escher, Wyss in Zurich, as well as further studies 
in England and Belgium, in 1863 Huber founded an iron- 
works in partnership with an Enylishinan called Jackson, 
under the style of P. E. Huber & Co., at Oerlikon, but it 
went into liquidation a few years later, and in 1872 passed 
over to another company in which Huber held a share. The 
latter in 1876 became the Oerlikon Machine Tool & Engine 
Works. As first president of the board of management, and 
later general manager, he soon brought the company up to a 
high standing, added iron and brass foundries and steel 
works, and in the middle eighties established an electrical 
department. A striking performance carried out by the 
Oerlikon Works, in conjunction with the A.E.G., in 1891, 
was the construction of the famous power transinission from 
Lauffen to the electrical exhibition at l'rankfort-on-Main. Up 
to 1894 Huber was managing director, and from then to 191] 
president of the board of management, of the Maschinen- 
fabrik Oerlikon, and from 1911 to his death he continued to 
be a member of the board. In addition to bringing the 
Oerlikon works up to their present high state of efficiency, 
Colonel Huber took an active interest in several other under- 
takings, such as the Neuhausen Aluminium Co., of whose - 
board of management he was president for many years, and 
the Society of Swiss Enginebuilders, of which he was chair- 
man from the commenceinent. He was aman of high char- 
acter, great gifts, strong will, and good breeding, who pos- 
sessed in equal measure broad views and commercial foresight 
and prudence.—E. T. Z. 


NEW COMPANIES REGISTERED. 


Telephone Manufacturing Co., Ltd. (142,023).—This coni- 
pany was registered on November 2nd, with a capital of £25,000 in £l 
shares (10,000 7 per cent. cum pref.), to take over the business carried on 
by F. T. Jackson as the “ Telephone Manufacturing Co.,“ to carry on the 
business of making, selling, hiring out, buving, putting up. maintaining and 
working (so far as they lawfully can) private and other telephones and tele- 
Eraphs, etc. The subscribers (with one share each) are: F. T. Jackson, 
Hollingsworth Works, Martell Road, West Dulwich, S. E., manufacturer; A. 
Stocken, 49, Leadenhall Street, E.C., solicitor. Private company. F. T. 
Jackson is permanent governing director. Registered office: Hollingsworth . 
Works, Martell Road, West Dulwich, S. E. 


— 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Hong-Kong Tramway Co., Ltd.—A memorandum of satis- 
faction to the extent of £200 on September 7th and £800 on September 20th, 
1915, of trust deed dated July Ist, 1903, securing C195, 000, has been filed. 


Bracuhy Falls and Metallurgical Syndicate, Ltd. (110,780). 
—Capital, 48,000 in £1 shares, Return dated December 30th, 1914 (filed 
June 4th, 1915). All shares taken up. 10s. 6d. per share called up; 25, 200 
paid. Mortgages and charges: Nil. 

Chili Telephone Co., Ltd. (29, 2520). — Capital, £360,000 
in £5 shares. Return dated July 28th, 1915. 66.000 shares taken up. 
220,000 paid; £110,000 considered as paid. Mortgages and charges: Nil. 

Crompton and Co., Ltd. (129,649).—Capital, £221,007 in 
shares (136,000 pref). Return dated July 19th, 1915. 79.539 ord. and 
136.000: pref. shares taken up, of which 2,240 pref. have been forfeited. Cl 
per share called up on 7 ord. and 7s, 6d. per share on 133,760 pref: 50.788 
2s. 8d. paid (including £621 2s. 8d. paid on 2,240 pref. shares forfeited); 
£163,132 considered as paid, being £1 per share on 79.532 ord. and 12s. 6d. 
per share on 133,760 pref. Mortgages and charges: £100,000 first mortgage 


dı bentures. 
D. P. Battery Co., Ltd. (44, 084).— Capital, £10,000 in £1 
shares (4,996 A.“ 4,996 ,“ and S others). Return dated July 21st. 1915. 
Mortgages and charges: 12, 000. 


il shares taken up; 4 10.000 paid. 

Bray, Markham and Reiss, Ltd. (74,871).— Capital. 
„20.000 in £1 shares. Return dated July 15th, 1915. 9.250 shares taken up; 
Nil. 


A. S. 850 paid; £400 considered as paid. Mortgages and charges: 

W. A. and R. J. Jacobs, Ltd.—Particulars of £1,000 
debentures, created October 23rd, 1915, filed pursuant to Section 93 (3) of the 
Companies (Consolidation) Act, 1908, the amount of the present issue being 
£300. Property charged: The company's property, present and future, includ- 
ing uncalled capital. No trustees. 


Electro:Flex Steel Co., Ltd.—Issue on October 26th, 1915. 


of £200 debentures, part of a serka of which partwulars have already been 
filed. 
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CITY NOTES. 


Auckland Electric Tramways Co., Ltd. 


Mr. C. G. TEGETMEIER presided, on Monday, over the annual 
meeting of the company, held at Flectrical Federation Offices, 
Kingsway. In proposing the adoption of the report, the 
CHAIRMAN, after referring to the absence on active service of 
Capt. Leo Myers, a director, suid this was the first time 
since the company started electrical running in 1902 that 
they had not been able to point to an increase, and generally 
a large increase. The war had affected their business in 
* Auckland, but a comparison with the previous year might be 
somewhat deceptive, because in that year they had the traffic 


brought about by the Auckland Exhibition to increase their 


receipts, and, on the other hand, the discontinuance of rùn- 
ning for 18 days during the strike. It was probable that the 
operation of those two causes upon their gross revenue Was 
to counterbalance each other. The present accounts covered 
a period of 11 months of war-time, and closely following upon 
the outbreak of hostilities there was a noticeable decline in 
the volume of traffic. The tendency in that direction became 
more pronounced as the year went on, and it was still con- 
tinuing. The more conservative policy adopted by the local 
authorities with regard to public works, the restriction of 
building operations, the lessened attendance at the various 
places of amusement, and the almost entire absence of interest 
in football and other athletic sports, were all contributing 
causes. In view of all the adverse circumstances they had 
had to meet, it could not be expected that their receipts 
would show the same expansion as under normal conditions. 
The total traffic receipts showed a decrease of £3,908, the 
whole of which arose in respect of the motor oinnibuses. The 
motor *buses were acquired specifically for the purpose of 
facilitating the exhibition traffic, and they proposed to dispose 
of them as soon as a suitable opportunity could be found. 
Power and running expenses amounted to £112,091, or a 
reduction of £6,039. That was mainly accounted for by the 
lessened cost of coal as compared with the ubnorinal cost in 
the previous year, due to the strike. The running costs were 
somewhat higher, owing to the fact that a considerable pro- 
portion of the men were paid on a sliding ecale, increasing 
with length of service, and to a larger number of them attain- 
ing the maximum rate of pay. The increase in the rate for 
the year was about 24 per cent., the average rate paid to 
motormen at the end of the year being very nearly Is. 3d. 
per hour, and to conductors close upon 1s. Id. per hour. Those 
rates indicated the difference in the labour conditions pre- 
vailing in New Zealand and in this country, and they could 
quite realise that it required a very high average of receipts 
to enable them to pay such wages. On repairs and mainten- 
unce they had spent £38,851, £2,820 more than in the pre- 
ceding year; and in addition they spent £22,545 upon re- 
newals, the larger portion on the reconstruction of the 
permanent way. The latter amount was charged to the 
renewals and depreciation account, which had been created 
specially to meet such expenditure. A good deal of recon- 
struction work had still to be carried out upon the earlier 
constructed lines. During the past year they had restricted 
reconstruction expenditure to work that was immediately 
necessary, and they were still pursuing that policy. A time 
came, however, when it was false economy to postpone re- 
construction, and it was essential that their renewals account 
should be adequate to meet the expenditure when the need 
arose. Out of last year’s revenue they were allocating 
422.500 to the renewals and depreciation account. The net 
result of the year was that the balance available for distribu- 
tion was £1,221 less than last year. The dividend upon the 
preference shares nt £9,000 was unaltered, and they proposed 
to pay the same dividend of IS. 7d. per share for the vear 
on the ordinary shares, but it would be paid less income-tax, 
instead of free of tux as they had done for the past three 
years. The effect of deducting the income-tax from the 
ordinary dividend was that the amount charged for rent, 
rates, and taxes was 43.562 less than if the dividend had 
heen paid as usual. It was. unfortunately, the case that the 
company bad to pay English income-tax upon the whole of 
its profits, notwithstanding the fact that they were earned 
exclusively in New Zealand and were heavily taxed there. 
That was one of the many anomalies in connection with our 
Income-tax law that pressed very hardly upon companies such 
as theirs, and which, in its ultimate effect. must be detri- 
mental to the interests of the State. It was so far satis- 
factory to know that the Chancellor of the Exchequer recently 
stated that on the very first opportunity after the war the 
Government would devote themselves to making a reform in 
our incomne-tax laws, so perhaps they might look forward to 
some redress in the future. On the whole, he thought they 
had good reason to congratulate themselves upon the results 
shown, and there was no reason to doubt that when the war 
was over, and the end we were fighting for was attained, 
the progressive prosperity of the company would be resumed. 
Col. Berton seconded the motion, which was carried 
unanimously. i 


Monterey. Railway, Light & Power Co. 


In a circular to the debenture-holders the directors state (taya 
the Financial News) that, owing to the low rate of exchange 
prevailing between Monterey and London, it continues to b- 
impossible for the company to provide the interest on the 
debenture stock. While the directors regret that they do ma 
see anv action that can usefully be taken in the interests of 
the debenture stockholders, they are ready and willing th oar 
operate with the debenture stockholders in any course thought 
advisable in the common interests. There is not new any 
court in Monterey exercising civil jurisdiction whose assist- 
ance’ could be sought in connection with the company's or 
the debenture stockholders’ affairs. The financial statements 
for 1914 are being prepared, and will shortly be presented to 
the shareholders for their annual meeting. The trustees, ina 
circular, say that in the existing conditions they feel that 
taking any proceedings might greatly prejudice the best inter- 
ests of the couipany and the debenture stockholders. 


Edison & Swan United Electric Light Co., Ltd. 


Tue directors report that for the vear ended June 2th, 1915. 
after providing for interest on both classes of debenture stock, 
and depreciation upon freehold properties and plant, there 
is a net profit of £14,147, plus £5,732 brought forward, making 
a total standing to the credit of profit and loss of £19,575, 
which the directors propose to deal with by transferring to 
reserve account £15,000, and carrying forward 4.8799. As 
previously pointed out, it is absolutely essential in the 
interests of the company that a substantial reserve account 
be created and, for this reason, the directors regret that they 
are unable to recommend the payment of a dividend upen 
the shares. The increased turnover of the business, eoupled 
with the rise in the cost of all raw materials and labour, have 
severely taxed the capital resources of the company during 
the past year, and additional working capital is required in 
consequence. This can only be provided out of profits, there- 
fore the directors recommend the allocation of the amount 
standing to the credit of profit and loss as above. The accounts 
show that marked progress has been made during the year. 
and the results would probably have been still more satis- 
factory had it not been for the abnormal rise in the price of 
raw materials, labour, and carriage. Whilst on the engineer- 
ing side of the works this extra cost has been partially iet 
by a corresponding rise in selling values, the lamp side of tbe 
works has been materially affected, and, it being impossible 
to raise the selling price of drawn-wire lampe, the increas 
cost of manufacture has materially reduced the profit on sales 
In spite of the difficulties attending the shipment of goods for 
abroad, the directors report that the export business, part- 
cularly to the British Colonies and India, has shown a marked 
increase, and they look for considerable development in thé 
direction when times become normal. A resolution will be 
submitted to the annual meeting on November 18th for thr 
purpose of electing to the board Mr. John Cross, who repre 
sents parties holding a considerable interest in shares of the 
copay, and the board trust that shareholders will support 
t is. . ; i 


Australia.—According to the Melbourne Age,” the 
financial statement of the Hydro-Electric Power & Metallur- 
gical Co., Ltd., covering the period of five months ended Juss 
3lst last shows an addition of £1,790 to the debit at pront 
and loss, which thereby is increased to £200,665. The cut 
goings for the term were £2,135, whilst income amounted t+ 
only £345. The directors state that the agreement with the 
Tasmanian Government stipulates for a supply of up to 10.0% 
H. P., as required, from time to time, with provision for ahi 
further blocks as may be wanted. Plans and estamates for 
the working unit of the electrolytic zinc plant are ben: 
prepared, 


Buenos Aires Port and City Tramways Co., Ltd.— 
The accounts for the year to December 3lst, 1914, have been 
issued, also further accounts made up to June 18th. 1915. on 
which date a receiver was appointed by the court. Ther 
show an operating profit of £6,191 for the five and a-hal! 
months, as against accrued interest on debentures, £13.15): 
sinking fund, £2.592; and interest on loans, £2,340. The 
directors are not able to say whether a scheme of reconstruc- 
tion will be formulated by the receiver or by the debenture- 
holders; but it is hoped that some proposal may not be bons 
delayed which will be duly submitted to the shareholders. — 
Financial News. 


Metallic Seamless Tube Co., Ltd.—The report for 


the past vear states (rays the Financial Times) that the vel 


profit was £3,415, and £4,349 was brought forward. A divi- 


dend of 20 per cent., free of income-tax, is proposed, adding 
£3,000 to reserve, and carrying forward £1.612. 


British Ever-Ready Co., Ltd.—The directors have 
declared a dividend at the rate of 10 per cent. per annum or 
the preference and ordinary shares for the half-year to Sep 
tember 30th. 


British Electric Traction Co., Ltd.—A petition iœ 
confirming the reduction of capital from £4.000.0W0_* 
£2,998.398, is to be heard on November 16th before Mr. J% 
tice Astbury. 


5 to = * ‘ or “4 — Ss ‘ E 
1 


vol. 77. No. 1,981, Novempzr 12, 1915.) THE ELECTRICAL REVIEW. 


688 


United Electric Tramways of Caracas, Ltd.— The 
Financial Times states that the directors’ report for the twelve 
months ended June 30th, 1915, states that the directors, fol- 
lowing the precedent of last year, consider it desirable that 
profits should as far as possible be again fully divided among 
the shareholders. The local company were therefore requested 
to declare, as last year, a dividend absorbing the whole of 
their net profits. After adding the balance forward, £1,206, 
the net revenue shows a disposable balance of £15,749, out 
of which the directors recommend a dividend for the year of 
7 per cent. and a bonus of 14 per cent. (less income-tax), 
which will absorb £14,450, leaving £1,299 to be carried for- 


ward. The profits of the local company (the whole capital 


‘of which is owned by this company) have been adversely 
affected by the European war, and it only requires the re- 
establishment of peace to enable the company to resume its 
prosperous career. The percentage of operating expenses is 
51.38, which is 3.10 per cent. more than the previous year, 
due to the larger mileage run with less receipts. - 


Cleveland Trust, Ltd.—Explaining the causes of the 
innller profit of the Cleveland Trust, Ltd. (Middles- 
brough), at the annual meeting on Monday, Mr. W. 
H. Hustler (vice-chairmoan) said that one immediate cause 
was the unfortunate result of the war upon their electric 
lighting undertaking at Saltburn-by-the-Sea. They had been 
adversely affected in this respect a year ago, and he was 
afraid they would not have to look for profit from that source 
so long as the lighting restrictions continued. A dividend of 
5 per cent. was declared. 


Zz Electric Lamp Manufacturing Co., Ltd.—A 
petition for confirming the reduction of capital from £150,000 
i 5 is to be heard on November 16th before Mr. Justice 

stbury. 


Calcutta Electric Supply. Corporation, Ltd.—The 
number of units sold to consumers during the four weeks 
ended August 27th, 1915, amounted to 2,051,304, compared 
with 1,501,589 in the corresponding four weeks of 1914; and 
during the five weeks ended October Ist the number was 
2,618,836 units, compared with 1,811,089 in the corresponding 
five week of 1914. 

Nairobi Electric Light and Power Co., Ltd.—At an 
extraordinary general meeting. held on Wednesday at the 
offices, 30, Mark Lane, E.C., Sir Stanley Edwards presiding, 
a resolution was passed increasing the capital of the company 
from £30,000 to £50,000 by the issue of 20,000 new ordinary 
shares of £1 each. 


Cape Electric Tramways, Ltd.—Dividend. 5 per 
cent., less tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Stock Exchange business keeps good. It is necessary to 
explain that the word is used more or less relatively, but 
instead of about 25 per cent. of the members of the Stock 
Exchange paying their office expenses, the proportion during 
the past fortnight has probably risen to twice as much. It 
may be replied that the latter performance is not particularly 
brilliant, but, anyway, the stockbroker comforts bimself with 
the reflection that things are not so bad as they were. 

The Home Railway market is one of the firmest. Throwing 
off its long-protracted depression and stagnation, it has 
suddenly assumed a place amongst the progressive markets, 
and its prices have gone ahead in a fashion somewhat be- 
wildering to those who do not appreciate how very small an 
amount of demand or supply is needful nowadays to bring 
about quite substantial movements in prices. : 

Otber things, however, are also good. Peace rumours are 
said to lie at the root of the advance; perhaps the verb is 
appropriate, because nobody believes that Germany is so far 
exhausted as to sue for peace yet. At the saine time, the 
Stock Exchange opinion favours the idea that the latest 
Serbian diversion, dreadful as it is for our heroic little ally, 
is scarcely more than a fresh flounder of the crippled giant in 
his net, and a desperate struggle to place his precarious 
footing in a position secure enough to enable him to treat for 
peace with the expectation of getting better terms than he 
could possibly hope for by simply taking the present Eastern 
and Western fronts into account. : 

The investor goes on buying shares day by day, and, it 
seems surprising to note, the spirit of speculation is beginning 
to revive. People are once more anxious to get as many 
«shares as they can for as little money as possible; and the 
readiness to take risks argues that there is plenty of capital 
availible. In the United States, gainbling in stocks and 
shares yoes on pae and the economists look askance at the 
huge quantity of British gold which is being imported into 
the country, and which experience teaches will have the 
effect of accelerating gambling, and raising the prices of 
commodities, with everything else. 


price of the product as it steadily hardens. 


Electricity markets are feeling the changed conditions of 
business principally through the medium of the Brazilian- 
Canadian-Mexican group of securities. In Mexicans, the halt 
which. was called last week is still operative, although the 
strength of most of the stocks and shares connected with the 
country is surprisingly well maintained. Another hiatus has 
occurred in the receipt of news from Mexico, so that nobody 
quite knows what is happening there. Ihe Monterey Rall- 
way, Light & Power. Co, has notified its debenture stockholders 
that the collapse in exchange has rendered it impossible to 
transinit funds to Europe, except at a loss, The directors, 
therefore, consider it best to let earnings accumulate until 
normal conditions are restored, and we take it that proprietors. 
will raise no objection to such a course. Brazilian: utility 
bonds are good, and one of the features of the week is a 
forward movement in most securities connected with Brazil. 

Canadian issues move irregularly. New York operators 
put down prices on Monday last upon the publication of the 
terms of the United States Note to this country. There stood 
u group of Stock Exchange men discussing the Note, and 
one of them clinched the tenour of the argument with the 
remark that it was surprising what a lot of letters answered 
themselves if they ventainéd long enough in the pocket. 
There is a good deal of amusement in the Stock Exchange at 
the tone of the American Government's demands. 

The London Supply Companies show a dullish front, so far 
as the market in them is concerned. The market is not even 
assisted by the remarkably small falling-off displayed in the 
electric lighting bill of the City Corporation in respect of 
the latest period for which the figures are announced. The 
ratepayer in various parts may wonder why the lighting 
authorities do not put in smaller lamps, which consume less 
current and give subdued illumination, rather than continue 
to take a full supply of current, and to obscure the glass. 
From the shareholder’s point of view, the latter is doubtless 
the more excellent way; but from the economical aspect, the 
former looks preferable, on the face of it. We understand that 
the important London companies are holding joint meetings, 
with a view to finding some system whereby one could help 
another should it become necessary in the case of fire. 

Half-a-dozen falls have taken place in the leading ordinary 
and preference shares. Kensington ordinary and St. James’ 
oe have both declined to 6. Westminster ordinary and 
zt. James’ ordinary are each 64. There are a few shares on 
offer in this group, and, as we have noted before, buyers 
require a good deal of tempting before they will put money 
into electrical supply shares nowadays. 

The telegraph division is firm. A little speculation sprang 
up in West Indian and Panama shares, buyers giving 238. 6d. 
for them, induced thereto by the dividend announcement 
already mentioned here in our two previous issues. Globe 
ordinary and preference have repeated their previous rises of 
1. Eastern ordinary and Western shares are both better. 
New York Telephone bonds remain at 100, at which they 
are too dear. 

Substantial improvement in Anglo-Argentine Tramways 
issues is the principal feature amongst the foreign list. The 
three debenture issues of both classes of preference shares 
have advanced, the latter class showing a rise of 58. apiece. 
Confidence is steadily returning to the Argentine Republic, 
and it is argued, justifiably enough, that the Anglo-Argentine 
Tramways securities make good speculative investments. 
Taking the quintet of stocks which we quote, it will be 
noticed that the average return runs out to 64 per cent. on 
the money. At last week’s prices, if would have come to a 
little over 7 per cent. 

At the Auckland Electric Tramways meeting, held on Mon- 
day, the chairman referred to the harsh incidence of the 
income-tax upon profits in the concern, pointing out that the 
cuan had to pay very heavy taxes in New Zealand and, 
at the same time, further taxes on this side. This is one of 
the many cases in which there would seem to be room for 
useful modification—at any rate, when peace is restored. 

Babcocks are strong at 24, regaining twice as much as they 
lost last week; the shares are being bought from the provinces, 
where investors usually know what they are doing. Castner- 
Relluers are also firm; and it may be mentioned, incidentally, 
that the 44 per cent. debenture stock changed hands early 
this week at 964, at which it seems distinctly expensive. 
Henleys are better at 123, but Callenders are called lower at 
103. The improvement in Telegraph Constructions is con- 
tinued, the price rising another 10s. to 333. 

The rubber market is decidedly good. Business is active, 
and many of the leading shares’ are keeping pace with the 
The Armament 
group, too, is slightly better, though business remains quiet. 
There is further strength amongst copper shares, due to the 
pene demand for the copper stocks popular on the other 
side. 

In Harper's Magazine this month a writer on The City 
of the Future declares that, by then, Synthetic rubber has 
arrived. The city traffic is entirely electrical. Trucks and 
motors speed swiftly without odour or noise; they are charged 
with power at the great central station in off-peak hours. 
Cooking is done on electric stoves. Electric trains have 
annihilated space. Balanced by gyroscopes, they speed at 
200 miles an hour on a single rail.“ It is a little depressing 
to learn, after all this, that in man there is little left that is 
elemental, and that the laughter of children is more rare. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Homm N nornrorrr Oomranrs. 


Prioe ` 
Dividend, Nov. 9, Rise or fall Yield 
1914, 1916. this week. p.c. 


Brompton Ordinary... «„ 10 1 = 8618 4 
do. 7 per cent. Pref. oe ee. 7 7 = 5 0 0 
Charing Cross ee ee 5 — 7 2 10 
do. do. do. Prot. x) 4 8 -n 6 0 0 
do. do. City Pref, ee ee 8 =s 68 7 : 
do. á Deb. ee ee ee ee 4 80 -e 6 0 0 
elses ee oe ee eo ee 6 43 — 5 17 8 
do. 43 Deb. oo ee oo 0 ag oT z — 5 8 6 
do. do. 6 per oend. Pref. . 6 1 — 5 11 4 
do. z do. ee ee ee 6 100 — 5 0 0 
do. 40. 42 0 ee ee 44 65 = 5 6 0. 
County ot London ee oe se q 10 = 7 0 0 
do. do. ist Deb. oe ee 4 90 nam 5 0 0 
do. do. @nd Deb. ee ee 68 xd = 6 8 0 
K Or ee ee eo 9 6 sm 3 q 10 0 
Bleotric ve e & 1 == 8 8 4 
do. do. Gpercent. Pref. .. 86 —i 11 2 
do. do. é b. ee ee ee 4 80 — 6 0 0 
M tan ° e 0 0 ai — 7 16 7 
do. cent, Pref. ee — 6 0 0 
do, oe ee ee 85 -e 6 6 0 
peb, 0 0 en ae 70 — 6 0 0 
St. James Mall e ee 10 64 — 7 18 10 
do. do. do. 7 er cent, Pref, 7 6 * 5 16 8 
0. do. do. = b. e ee 8 70 = 5 0 0 
South on ee ee ee 6 9 — 6 19 0 
South tan Pref. ee ee q 1 = 6 14 0 
Westminster Ordinary oo oe ee 9 ` — 2 6 18 6 
0 ee ee eo & d as è 5 9 0 
TELEGRAPEHS AND TELEPHONES. 
Anglo- Am. Tel. Pref, ee ee ee 6 101 xd * 5 18 0 
do. Def. oe ee ee 13 28 + 4 6 10 5 
Chile Tele one. ee ee ee 8 63 = 6 8 0 
Cuba Sub. a eo » ee oe 5 ·— 8 = 6 6 0 
0 Pref. ee ee ee ee 10 16 = 6 18 4 
Eastern Extension ee ee oe 7 113 = 26 16 2 
do. 4 Deb. ee eo 4 80 = 5 0 0 
Bastern Tel, Ord... ee ee ee 7 128 41 +6 18 0 
do, A Pref. oe oo — vo 8è 66 N, 5 6 0 
do. 4 Deb. ee ea ee 4 82 = 4 18 0 
Globe Tol. and T. Ord. oo ee ee 6 10}. ‘+ H 56 19 9 
O. 6 ee eo ee 6 1 + 5 17 1 
as. Morhen Tel, ee ee ee 15 46 a — pn 4 
Buaropean ee ee se eo x -> 
Marconi ee ee eo ee oe 10 14 3 6 8 0 
New Tork Tel. tj.. ee ee oe 43 100 — 4 10 0 
Oriental Te 6 ® ee ee 10 15 — 6 8 1 
le Pref, oe ee 6 — 6 17 2 
Tel. t Deb. ee eo ee eo 44 BO S, 6 0 0 
Uni Plate Tol. ee ee ee 8 l 5 _ *8 2 6 
do. Pr 0 ee oe 5 4 or 5 2 7 
West India and ee ee oe 1 J — 8 17 9 
Western Telegraph .. „ ee 7 128 +3 6 9 4 
do, 0 ee ee a 80 = 6 0 0 
Home Rats 
Central London, Ord, Assented ee 4 68 = 5 16 0 
M tan ee ee oe ee 1 25 +8 4 18 
do. Dis ee eo ee N 14 +1 Nil 
0 Blect oe Nil 1 + il 
do. A“ . Nil bj- + 8d. Nil 
do. do. Income oe 6 Ty +1 6 8 
Tonnten Taans, &0, 
Adelaide Bap. 6 per cent. Pref, — 8 5 — 600 
1 Ae First Pref, os É + 5 8 8 
0 0 ° ee + 
do. And Pref. .. ee st + : 8 9 2 
do. Deb. ee æ. 4 1 +1 5 6 0 
do. Deb. & 75 +1 600 
do. 6 . ee * 5 76 +1 611 7 
Beazil Tractions ° oo ee ee Sà 57 xd = 6 1 9 
y Blectric Pref. ee x) ee 6 1 E 6 17 1 
do. 4 Deb. ee eo 4 87 r 6 8 0 
Mexico 0 ee ee N 84 — Nil 
do. 6 per cent. Bonds .. — 60 — Nil 
do. 6 cent. Bonds ee =— «4 * Nil 
Mexican Light ee ee Ni 80 qe Ni 
ão. Pret. oe ee ees Nil 40 — Nil 
do. ist Bonds ee ee — EO — — 
MANUFACTURING OomPanins. 
Babcock & Wilcox .. ee ee 14 +} 6 4 5 
British Alaminium O ee ee 5 1 = 414 1 
do. f. ee ee 6 — 6 9 9 
British Insulated e ° ee ee 15 1 = q 8 9 
do. e ee ee 6 = 6 9 2 
British Wes use Pref. ee ee * 84 /. — 8 10 8 
do. 4 De 0 ee ee ee 4 72 — 8 11 1 
do. 6p. lien 0 0 eo ee 6 101 STER: 5 19 0 
Callenders ee ee ee ee ee 15 10 =— 3 7 2 10 
do, 5 Pref... ee ee ee 5 — 5 11 8 
do. Deb. ee eo eo & 92 =_ i 4 | 9 
Castner-EK ner. oe ee eo 15 61/- -=> é 18 6 
Edison & Swan, 48 pd. e ee ee Nil 10/- c. Nil 
do. do. fully 4 0 ee Nil 1 — Nil 
do. do. t De e oo eo 0 0 4 57 <e 7 0 4 
do. 40. 5 Deb. ee ee 5 60 herd 8 6 8 
Electric ction oe eo ee 6 18/- — 9 4 8 
do. do. Pref, oe ee 7 19/9 =s 7 1 | 
Geon. Eloo. Pret. oe ee oe ee 6 = 6 6 4 
Henley oe ee ee ° ee 20 12 + $ *8 19 4 
do, Pref. ee ee ee ee 4 2 5 0 0 
do. Deb. ee ee ee ee 92 — é 17 9 
India- Rab r ee ee ee ee 5 933 SR 6 5 0 
Telegraph Con, ee ee ee ee 90 +3 R 8 8 


Amazon Telegraph Co., Ltd.—The gross revenue for 
the vear ended June dth, 1915, amounted to £57,933, and the 
working expenses to £34,938. After providing 422.888 for 
debenture interest and sinking fund, there remains £107, plus 
£5,540 brought forward, making the balance to be carried 
forward £5,947.—Annual meeting: November 16th. 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, November 10th. | 


CHEMICALS, ae. E Er 
a Acid, N ee ee per owt, „ ee 
A z Oxalio ee ry) ee per ib. if 1d. inc, 
E n Salphurie ee ec cc per ows, ee ve 
a Ammoniac ee eo ee 10 s. oe 
a Ammonia, Mariate (large crystal) per ton £50 i 
a Bleac powder oe ee ee r ee oe 
a Bisulphi of Carbon ee 68 £38 os 
a Borar.. ee ee ee ee m £218 os 
8 do ee * x £35 10 8 10 inc. 
a Nitrate ee ee eo r ee ee 
B 70 te Bugar oe 0 0 920 * oo 
a ee ee ee 0 ee 
e Methylated 98 0 Der e oe 
a um, s peta in casks der. s4 co 
a Potash, Caustic (88/90 ee per ton ate ws 
a » to ee ee ee per lb. 1/4a eo 
@ 80 Perchlorate ee ee » 1/6 ee 
a aoe sf pms Lepr 16 Nom. ee 
2 beige of Magnesia : :. per toa’ sed i 
8 ee E] ee 
a Balphar, Sublimed Flowers. 411 10 ‘ 
a L ee ee 0 oe ee 
a 10 musk ee oe ee 10 48 10 oe 
a Soda, Caustic (white 90/73 %) .. 1 aa os 
8 m de ee ee ee — in 47 ee 
2 Bodiam casks >.: ea. 14. ine. 
METALS, åo, 
b Alaminiam in ton lots .. per ton oe ee 
5 in ton lots} 
(1 to 14 8, W. G.) = a 
b Sheet, in ton lots ee i ee oe 
p Babbite’s metal 1 a R 
c Brass (rolled metal F to 19° basis) ger ib, 1/1 to Wiz ine. 
Cc 90 bes (solid drawn) ee 10 fl to 1/2 d. inc. 
C p ire, basis oe e s -n 1/14 to 111 8 
c Copper Tubes (achd drawn)  » 1/19 to 18 18. inc, 
gs n„n Bars selected) .. per ton 107 £4 inc, 
8 m Sheet ee ee ee u £107 El inc. 
g 76 (Dieci ee ee oe 60 mo Peary 
d trolytic) Bars ee n 7 
re „ Wess. » £109 22 10 ioc. 
d nm 1 ° 10 £98 £ì 10 ine. 
d n n H.O. Wire per lb, IId. $ 
f Bhonite Rod ee ee oe 88 vj- ee 
f 0 Sheet ee ee ee 10 2/8 ` 
n German Bilver Wire ee ee 10 1/10 oe 
h Gatta-percha, fine. ee ee 0 6/10 * ae 
b India-robber, Para fne ..  .. 1 a7 24. ine. 
Iron (Cleveland warrants) .. pet 67/7 1 
1 e gair, No, 8, P.O. qual, w ae 
g Lead, Eng Pig.. ee ee n 25 15 ae 
g Mercury ee ee ee ee per bot, 216 16 20/- inc. 
o Mica (in original small .. 6d. to 8 15 
O n 10 10 o m 10 1a öğ 
CO * ce 10 8 . 
o Nickel, sheet, wire, o. n om, 
Phosphor Bronse, piaia L ee 
4 90 e rol er role L ee 
p » rolled strip & sheet 1 ee 
o Platinum ee °- ee oe per Os, 198). 
d Milioium Bronse Wire .. . per lb. 1 
88 N ee ec per ton £168 to £168 n 10 
E Tin, 8 oe ee n ine. 
a os. 1 to 16... ee per Ib. oe 
friction Metals ee per ton e 
È Sino, Bh's(ViellleMontagnebod.) ! Nom, F 
Quotations supplied by— 
a G. Boor & Oo h Baward Till & Oo, 
b The British Aluminium Oo., Ltd, 4 Bolling & ©. 
c Thos. Bolton & Sons, Lid. Morris Ashby, 
d Frederick Bmith & Co. 7 Richard Johnson & Nephew, Lid. 
e F. W s & Bons. a P. Ormiston & Sons. 
f India-Rubber, Gutta-Peroha and o Johnson, Matshey & Co., Led. 
Telegraph Works Co., Lid. Ps 
g James & peare. e W. F. Dennis & Oo. 


The Belgian Buenos Aires Tramways.—It is stated 
that the Compagnie Générale de Tramways de Buenos Aires. 
of Brussels, will be unable to pay any dividend on the ordinary 
shares this year, this result contrasting with a distribution of 
6% per cent. a year ago. The omission is attributed to the 
circumstance that the Anglo-Argentine Tramways Oo., which 
is said to be controlled by the Belgian company, carried for- 
ward the whole of the net profits of £96,000 earned in 1914 10 
order to meet, as occasion might arise, the company’s obliga- 
tions in regard to the holders of the 5 per cent. cumulative 
preference shares of the first and second series. It is true 
that the Belgian company owns 189,612 preference shares of 
the first series and 399,531 of the second, but the dividends 
resulting therefrom only render it possible for the company 
to defray, besides the general expenses, the interest aD 
1 charges on its loans, which absorbed 491, 0 w 
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DECIMAL COINAGE AND THE METRIC 
SYSTEM. 


(Continued from page 582.) 

Probably in no branch of industry would the bene— 
fits of the metric system be more marked than in 
engineering works. To begin with, drawings would 
be tivured in millimetres throughout, and there 
would be no necessity to mark feet and inches, with 
the constant liability to error that at present exists 

through the confusion of ticks with hgures. How 
easily 1“ 14 can-be mistaken for 114 or 1 11} ; 
or 1 3/16 can become 13/10, and so on. How many 
errors are made in addiny up a series of dimensions 
containing efyhths, sixteenths, and thirty-seconds. 
How long does it take to find, say, 23/32 on the 
rule? If calculations have to be made, fractions 
must often first be reduced to decimals, or volumin- 
ous tables be consulted. It is sometimes argued that 
mistakes may easily be made in placing the decimal 
point; more often than not, no decimal point is re- 
quired, but if a mistake is made it is so great— 
tenfold—that the error is generally obvious. For 
instance, suppose the gauge of a railway were given 
as 14.3 metres, or 143 metres, instead of 1.43 m. 
(= 4 ft. 8} in.). Who would be misled? Similarly, 
suppose the length of a rail were stated as 90 m. 
instead of g m.—would the error not be obvious? 
The liability to error would not be even as great 
as under present conditions. The ease of taking out 
quantities, which has been already mentioned, would 
confer an enormous gain upon draughtsmen. 

It might be anticipated that difficulty would be 
experienced i in getting workmen to adopt the metric 
system. This, however, has been proved by actual 
experience to be an unfounded belief. Messrs. 
Willans & Robinson have for years used the metric 
svstem for their foreign trade, side by side with 
British measures, and no difficulty has been experi- 
enced; they have adopted the metric system also for 
the manufacture of steam turbines. No new tools 
were necessary on account of the adoption of the 
metric system. Again, the Baldwin Locomotive 
Works, U.S.A., made 20 locomotives for a French 
company to metric measures; 19, 00 American work- 
men were affected, and were enthusiastically in 
favour of the metric system. The Paris-Orleans 
Railway Co. furnished the drawings, 500 in number, 
representing 10,000 different parts; the work was to 
be done in six months, and it was impossible to make 
new drawings. In a few davs six draughtsmen 
working on the locomotives, and four on the ten- 
ders, had got out the shop drawings; the company 
purchased metric standards, made metric gauges and 
templets, and supplied the men with metre rules 
graduated to millimetres. The dimensions were all 
in millimetres, without any reference to the old 
system. Not a mistake was made, and the work was 
satisfactorily accomplished. There was no trouble 
with the men, and the superintendent of the works, 
Mr. S. M. Vauclain, was converted to the metric 
System. f 

The limit-gauge system, so extensively employed 
in engineering works nowadays, is independent of 
the system of units; it is immaterial to the workman 
whether his gauge is exact millimetres or inches-— 
he need not know its dimensions at all. In either 
case the dimensions are almost certain to be ex- 
pressed in decimals. Lathes, milling machines. 
boring machines, etc., need no alteration at all for 
use with the metric system; templets are easily 
altered, if necessary, but how often would any altera- 
tion be required? In any case, templets wear out, 
and haveto be replaced. It is easy to alter bushings 
in jigs. Few measurements, except those where an 
exact fit is required, are accurately worked to, so 
that the elaborate calculations sometimes put for- 
ward to show the difficult’ of expressing British 
standard dimensions in millimetres are beside the 
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mark; usually the nearest millimetre is sufficient!“ 
accurate. Carpenters and joiners are not parti— 
cular to an eighth, and in pattern- making rute-of- 
thumb allowance for shrinkage would swallow up 
many millimetres. Standard screw-threads, unless 
over I inch in diameter, are rarely cut in the ordinary 
lathe: they are cut with taps and dies which are 
of fixed dimensions, and it does not matter in 
the least that they will, no doubt, continue to be 
cut to inch standards. British Association Standard 
threads, adopted by the Standards Committee, are 
tabled only in metric units—rare foresight !—but we 
never hear of anv trouble due to the confusion be- 
tween inches and millimetres. Metric micrometers 
are conveniently made with two revolutions per milli— 
metre, reading to 1/100 mm.; but inch micrometers 
have to be made with 40 revolutions to the inch, and 

divisions to the circle, or some such awkward 
arrangement involving much mental effort and 
liability to error. The 1/100 mm. is a finer and 
therefore better unit than the 1/1,000 inch, which 
is 24 times as Coarse. 

As for engineering calculations, the advantage is 
80 enormously on the side of the metrie system “that 
itis hardly worth discussing. In the design of elec- 
trical machinery it is far, easier to convert all the 
British measurements into metric units, work out 
the calculations, and convert back again, than to 
adhere to the British measures. This is indeed a com- 
mon practice in electrical work. The opinion of 
Mr. C. P. Steinmetz, the distinguished American 
mathematician and engineer, is worth quoting 
in full. At the commencement of a paper on the 
‘Steam Path of the Turbine,“ read before the 
American Society of Mechanical Engineers, he 
Says: — 

In the following, the metric system of units will 
be used throughout, since the incongruous mixture 
of heterogeneous units, called the English system, 
requires so many reduction factors, that it can con- 
veniently be used only in a narrow range of 
mechanical calculations, by memorising reduction 
factors; but where the investigation extends over 
several branches of science, as mechanics, thermo- 
dynamics, and electrical engineering, the English 
system is so cumbersome, that it is far simpler to 
translate the premises into the metric system, carry 
out the work in the metric system, and translate the 
result back into the English system, if so desired.“ 

Sir Frederick Bramwell has often been quoted iu 
favour of the existing system, which, he claimed, 
was the best for mental arithmetic; but he possessed 
altogether exceptional powers in this respect, and 
it is a poor argument that, because he was proficient 
in mental arithmetic, we should put up with the 
innumerable disadvantages of the British units. 
Moreover, he mistook the metric system for the 
decimal system. Users of metric units are in no 
way tied to the use of decimals: they use vulgar 
fractions whenever these suit their purpose better, 
and they claim the use of Sir Frederick Bramwell’s 
short cuts as well as their own. On the other hand. 
sir Benjamin Baker, an engineer of no less emin- 
ence, and of great experience in the use of the metric 
system, said that the latter was “ incomparably 
simpler“; the difference was simply marvellous! ”’ 

No Eng ‘lish engineer can possibly object to the 
metric sy stem on the score of a string of deci- 
mals“; on the one hand, he already uses the mil, or 
thousandth of an inch, habitually, and on occasion 
expresses his dimensions in ten- tnousandths four 
decimal places! The same measurements can be 
expressed in millimetres and decimals to three deci— 
mal places only, to a higher degree of accuracy, and 
to two decimal places with a degree of accuracy 
which cannot be exceeded in practical work (4/10,000 
in.), excent in the very finest operations. 

It would seem advantageous to give an .actuai 
example of a working drawing figured on the metric 
system, for the purpose of comparison with the 
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English system, as probably few of our readers have 
seen or had occasion to prepare two such drawings; 
we therefore reproduce a drawing which is given 
in Prof. Follows's Dictionary of Mechanical Draw- 
ing ’’ as an example of the best way of dimensioning 
a drawing, in terms of feet and inches, and the same 
drawing with the same dimensions translated into 
metric measures. Although the latter are taken to 
only one place of decimals, 18 out of the 28 different 
dimensions are correct to less than one mil (one- 
thousandth of an inch); 24 are correct within two 
mils; and of the remaining four, two are just over 
two mils too large, whilst the other two, which are 
of no consequence whatever (being the radii of 
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fillets), are only taken to the nearest millimetre, and, 
therefore, are respectively .007 and. O14 in. too small. 
Disregarding these fillets, there is not a single 
dimension where a fit is required which is as much 
as one mil inaccurate, and not a single dimension 
which is as much as .0021 in. out. To prove these 
statements, we give a table showing the inch mea- 
surement, the metric equivalent ta thousandths of 
a millimetre, the figure used on the drawing, and 
the resulting error expressed in terms of the inch. 
We believe this comparison is worth careful study, 


Dimensicn Equivalent Approx. equiv. Error 
in inches. in mm. in mm. in inches. 
43° 114 298 114˙3 + 00008 

hg | 146˙048 | 146°0 — ‘00189 
51” ! 149°223 149 2 — 00090 

6 | 152°397 | 152˙4 + 00012 
69° 161 922 161°9 — ‘00087 

61 1717 | m15 + 00209 

4 101˙598 101˙6 + 00008 
31 88 899 88˙9 + 00004 
1335 116 679 116˙7 | + 00083 

9 228°596 228˙6 + 00016 
i | 123 ˙823 123˙8 — 00090 

144 | 368 2933 368˙3 J 0028 
43 : 120°648 | 120˙7 | + 00205 
47 111123 1111 e 00090 
71 200°022 200°0 — . "00087 
433 126 204 126 2 — 00016 
104 273045 273·0 — 00177 
13 ö 38˙100 : 38˙1 0 

23. 584983 | 5X50 + 00077 
5415 1,395 386 | 1,395 4 + 00055 
2043 527°833 527˙8 e 0130 
54 | 133˙348 | 133°3 — 00189 

9 ft. 21 in. 2.813 049 2.,813˙0 — 0193 
9 | 229°390 | 229˙4 + 00039 
20} 514 340 514˙3 — 00158 
36 927 083 | 9271 + 00067 

i | 6˙350 6 — 014 

i 3175 | 3 — 007 

i 


* Dimension to fit other part of machine. 


if only to refute the common but groundless argu- 
ment that the metric equivalents necessitate “a 
string of decimals.” We may mention that the thou- 
sandth of a millimetre is much used in measurements 
of high precision, as of the wave-length of light, and 
is called the micron; one mil (1/1,000th of an inch) 
= 25 microns. 

The reason why the inaccuracy due to taking the 
nearest tenth of a millimetre never exceeds about 
mils, and averages about 1 mil, is obvious; the 
greatest error that need be incurred is 50 microns, 
which is less than 2 mils. If greater accuracy were 
needed, it would never be necessary to use more 
than two places of decimals, as this would give the 
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equivalent a maximum error of mil, and an average 
error but little exceeding one ten-thousandth of an 
inch. In the case of the four dimensions that must 
fit other parts, one is the diameter of the journals. 
and happens to be right to less than the ten-thou- 
sandth part of an inch, though a whole mil would 
not matter in this instance. The other three should 
be close fits; one of them is almost exact, the others 
both show a deficiency of nearly one mil, and might 
with advantage be taken to the second decimal place. 

It will be noticed that Prof. Follows uses such 
dimensions as 364 in. and 9 ft. 2ł in. on the same 
drawing. This, however, is nothing to what can be 
done in inch measurements, as we shall show; but 
before leaving this drawing, we commend to the 
notice of our readers the series of dimensions which 
must add up to 54 15/16 between the journals, and 
invite them to perform the addition, first in inch 
measurements, and afterwards with millimetres. The 
latter we have done mentally with ease; we defy any 
reader to add up the inch measurements in the same 
way, without a mistake, in twice the time. There is 
nothing exceptional about the drawing, which was 
selected merely for convenience, as a typical case, 
and without the slightest regard to the values of the 
dimensions. . 

(To be continued. ) 


Ozonair. — Messrs. OzoxAIR, LTD., have recently 


‘received a farther order from the London Electric Railway for 


**Ozonair™ plant. The present installation is destined for the 
Leicester Square station of the Charing C.o:s, Euston and Hamp- 
stead Tube, where it will be in operation shortly. It constitutes 
the 17th installation supplied to the London Tube Railways by 
Messrs. Oz nair, Ltd., and this testifies to the success and popalarity 
of their system ‘of purifying air by the addition of small quantities 
of pure ozone, which can be applied equally to the factory. the 
office, or the home. 
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THE RELATION OF SCIENCE TO PRACTICE 
IN ENGINEERING. 


DEALING with this subject as President of the LIVERPOOL 
ENGINEERING f£o0crETY, Pror. E. W. MARcHANT delivered an 
interesting address, of which the following is an abstract: 

It is to the application of scientific method and the development 
of technical instruction that Germany owes the position she has 
attained in engineering constructional work during the past 20 
years. There is little doubt that if we are to retain the pre- 
eminent position we have occupied in engineering manufacture 
and construction, it will ‘be necessary for us to work by scientific 
methods, and, by applying the scientific knowledge we have gained 
of the quality and strength of material, to cheapen and improve 
the construction of engineering work. To illustrate the effect of 
scientific study in one direction only, it is sufficient to compare the 
‘cost of electrical plant with what it was 20 yearsago. A normal 
figure for static transformers was £2 10s. per KW., now, a large 
transformer can be built for 10s. per Kw. This reduction in price 
is due to two things; the discovery of alloyed steel, which has a 
much higher electrical resistance than ordinary transformer iron, 
and magnetic qualities very little inferior, which has enabled a 
smaller iron section to be used; and, secondly, to the scientific 
study of the most effective method of getting rid of the waste 
heat, which has enabled an enormous increase in the size of unit 
to be effected. | 

The laboratory attached to a college or university has usually 
limited facilities for large soale engineering research; it must 
deal in principles and theories, which are really fundamental. 
Reeearches of this kind naturally divide into three groups :— 

ee of the properties of materials used in engi- 
n g. 

2. Investigation of apparatus and machines, their origination 
and design. 

3. Investigation of a more physical kind on new phenomena, with 
a view to their development for practical use. 

All these fields of research are vast in extent, and their 
exploration is only begun. 

1. The essential material for electrical engineers is copper, which 
forms a considerable percentage of the weight of all electrical 
machinery. The quality of greatest importance is its electrical 
conductivity, and it is interesting to note that all the copper used 
nowadays for electrical purposes is of 2 or 3 per cent. better con- 
ductivity than the purest copper Mathiessen could produce in his 
laboratory. The improvement in this material has been due entirely 
to the careful scientific study of its properties, and to the applica- 
tion of electrolytic purification in the final stages of manufacture, 
The study of copper conductivity showed that the presence of a very 
small amount of impurity was sufficient to cause a decrease of con- 
ductivity out of all proportion to its amount. For example, traces 
of arsenio reduce the conductivity by 40 per cent., 0°1 per cent, of 
phosphorous reduces the conductivity by 30 per cent. Such facts as 
these showed the way in which the highest conductivity could be 
obtained. Copper of high tensile strength also (80 tons per eq. in.) 
is very common with small wires. A similar study is now going 
on with aluminiam, a metal of which the mechanical qualities are 
comparatively poor, and the result already has been to place 
aluminium in the field as a serious rival of copper for many pur- 
poses. This has partly been due to the reduction in price caused 
by improved methods of manufacture, which, in turn, are due to the 
resulta of scientific investigation, bat also to the study of methods 
of preparing the metal, so that it shall not be corroded by exposure. 

The effect of scientific investigation on the manufacture of iron 
and steel for electrical purposes has already been referred to. A 
new alloy of silicon and iron called Stalloy was produced, as 
the result of researches by Barrett, Brown and Hadfield on the 
oonductivity and permeability of iron alloys in January, 1900. 
These researches give us a particularly interesting example of 
the advantage of co-operation between the manufacturer and the 
man of science, The work undertaken was a scientific investiga- 
tion of the properties of iron alloys, in which different substances, 
tungsten, nickel, manganese, silicon and alominium, in known 
proportions, were alloyed with steel. The materials were produced 
at the Hecla Works of Sir Robert Hadfield at Sheffield, and teated 
in Prof. Barrett's laboratory at Dublin. The surprising effect of 
a small percentage of silicon on the electrical conductivity of the 
iron and on its magnetic softness was the result of greatest 
interest. It is no exaggeration to ssy that no other discovery has 
done more to reduce the size and improve the operation of elec- 
trical machinery than this one has done. 

The effect of alloying with tungsten pointed to a method of 
producing a hard steel for permanent magnets, This, and the 
other important uses to which tungsten oould be put, led the 
Germans to take up tungsten manufacture, and when the war 
broke out nearly all the tungsten used in tool steel and magnet 
steel was proved to be of German origin. This position has now 
been changed, and thanks to the complete control we possess over 
the supply of tungsten ores, the manufacture of tungsten has been 
undertaken by the manufacturers here on a large scale, with the 
result that all the tungsten wanted for magnets and tool steels 
can be obtained. This result has been achieved not by direct 
Government action, but by the enterprise of our manufacturers, 

Germany has not captured our trade in magnet steel, the steel 
made in Sheffield is better and harder than any that can be got 
auywhere else in the world. And we are not standing still. The 
investigation of the magnetic property of steel is a subject which 
is now being undertaken by a Committee of the Institution of 
Blectrioal Engineers, working in conjunction with the manu- 


facturers, notably Sir Robert Hadfield's firm, and it is hoped that 
the results of the investigations now being undertaken may prove 
as useful as those which have been obtained from the earlier 
experiments, 

The discovery of sludging in transformer oils led to the scientific 
study of the properties of oil, with the result that at the present 
time, oil manufacturers will undertake to provide oil which will 
produce no perceptible “sludge” or deposit, after hundreds of 
hours of heating in contact with copper, even when air is blown 
throagh the oil to oxidise it. i 

The ure of high-frequency current has opened up a wide range 
of investigation on the properties of material, which will require 
a large amount of time and patient study before the materials can 
be used to the best advantage. 

2. One of the most outstanding examples of the assistance that 
scientific investigation has given to the construction of electrical 

is the working out of the principle of the magnetic 

circuit, by the late Dr. John Hopkinson. Dynamos had been 

constructed by Edison and others in America and elsewhere, but 

it was not until Hopkinson had pointed the way to an economical 

erii of the magnetic oircnit that any very rapid progress was 
e. 

An example of what scientific design and experiment may 
accomplish has recently come to my notice through the activity of 
one o students. I refer to the practical monopoly that 
Germany had obtained in the manufacture of magnetoe. When 
the war broke out a company was formed, and Mr. Watson worked 
out the design of a good magneto. The manufacture was not a 
mere copy of that which had previously come from Germany ; it 
was worked out on scientific lines, and the result was a machine 
superior to that which had formerly been imported from Germany. 
The firm, which is now making 250 machines a week, is extending 
its works rapidly, and will soon be turning out from 1,000 to 1,500 
machines per week, mostly for the British and Allied Governmente. 
This is an excellent example of what may be done by scientific 
organisation and the use of scientific knowledge. A great deal 
remains to be done in this direction. A colleague of mine who 
spent some years with Siemens & Halake, in Berlin, told me that 
he was one of the staff of a dozen or more technical graduates who 
spent their whole time testing and experimenting with a line of 
A. C. motors that the firm was turning out, to see whether it was 
possible to improve their design and increase their rating. It is to 
work of this kind that the marvellous progress of German indastry 
is largely due. | 

Every electrical machine of the present day is an example of 
what scientific study can produce. 

Prof. Miles Walker described at the British Association meeting 
at Manchester, jast recently, a new device he has produced, as the 
result of experiments in his laboratory, which has enabled him to 
obtain 1,500 Kw. from a rotary converter of only 500 Kw. rating, 
a further advance brought about by scientific investigation. 

It is perhaps in the development of machinery and apparatus 
for the production and use of high-frequency currents that 
scientific investigation has found, within recent years, its most 
effective application. The mathematical investigation of Kelvin 
firat showed how high-frequency currents could be produced in an 
electrical cirouit, consisting of a condenser and a coil of wire ; the: 
discovery of Hertz, that these oscillations would produce electric 
waver, was first made possible by the classical electromagnetic 
theory of Clerk Maxwell, the gradual evolution of this idea to- 
practical ends by Marconi and others led to the design of sparking 
circuits which can handle and control discharges having an average 
power of 500 or 1,000 Kw., and these discharges are now in 
regular use for wireless signalling across the Atlantic. The 
discovery of Daddell that continuous electrical oscillations could 
be produced by the electric arc and the development of this dis- 
covery by Poulsen have led to the design of the Poulsen 
generators, which now develop over 200 H.P., and are used for 
sending messages from San Francisco to Honolulu. But perhaps 
the most remarkable instance of the utility of scientific method 
has been the application of loading coils for increasing the distance 
over which an audible telephone message can be sent. The idea of 
using self-induction to improve the speaking capacity of a cable 
was first suggested by Heaviside as the result of a mathematical - 
analysis. The application of Heaviside's principles by Papin (a 
man of Servian nationality) and the installation of Pupin's 
loading coils has made it possible to send a telephone message from 
New York to San Francisco ; whereas 20 years ago it was thought 
almost beyond the powers of practical telephone engineers to speak 
from Holyhead to Dublin. i 

3. One of the most remarkable developments which has taken 
place during the past few years has been the equipment by such 
firms as the General Electric Co., of America, of testing and 
research laboratories, which are really laboratories of applied 
physics, snd which do not attempt to make themselves of direct 
use in the testing and examination of electrical or other 
machinery. 

Dr. Langmuir, the director, states that: — The laboratory is 
continually conducting researches of a purely scientific nature. 
These investigations may be initiated because of their scientific 
interest without any definite object in view, but every marked 
advance in ecience has resulted sooner or later, directly or indi- 
rectly, in important effects on industry, and these laboratory 
investigations have nearly always had practical results.“ The gas- 
filled lamp, or “ half-watt lamp,” had its origin in the result of an 
academic study of the laws governing the loss of heat in small 
wires. The metallised lamp resulted from experiments with a 


An illustrated description of these laboratories appeared in the 
ELECTRICAL REVIEW of October 22nd, 1915. : 
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high-temperature vacuum furnace. He adde, however, “that it 
does not follow that all important achievements of the laboratory 
have thus been brought about. Many of them are the resulta of 
persistent resourceful effort directed from the beginning towards a 
perfectly definite goal. 

One of the most remarkable instances of the application of 
scientific investigation in industrial purposes that I have seen 
recently is the application of high-tension electric discharge to 
the precipitation of dust.* This process, the application of which 
to the dispersal of fog was first suggested by Sir Oliver Lodge, 
is now being applied to the purification of blast-furnace gases, 
to the precipitation of aluminium oxide, to the precipitation of 
starch dust, sugar dust, and ooal dust, and an attempt is being 
made to apply the process to the destruction of black smoke. 

Reference has already been made to the development of 
wireless telegraphy; in this connection the more physical type 
of investigation is of the greatest value. The investigation by 
Fleming cf the so-called Edison Effect," in which he showed 
the unilateral conductivity between a heated filament and a metal 
plate enclosed in an exhausted bulb, has been used extensively 
for detecting signals sent across the Atlantic at Clifden, and in 
many other wireless stations; it has given us one of the most 
reliable detectors for this purpose that we have, one that is unin- 
flaenoed by atmospheric discharges. This principle has been used 
in the valves which seem likely to provide telephone engineers 
with a satisfactory relay, a thing for which they have been vainly 
searching for years. 

If, as seems probable, laboratories for investigations of this kind 
spring up and develop in connection with many large manufac- 
turing ficms, scientifically-trained men will be required to man 
them. It is one of the functions of the universities and technical 
schools to supply these men. It is in this direction that there 
should be the closest co-operation between the engineering schools 
of the country and the manufacturing firms. The studenta of 
universities and colleges are well adapted by their training to 
occupy positions in such laboratories; but if they are to be 
obtained, they must receive some financial encouragement. 

The war has proved to us that the Germans have made enormous 
industrial progress, and it has opened the eyes of a good many 
people who had failed to appreciate the rapidity of their progress. 
Though I do not wish to hold out as the universal panacea for all 
industrial evils a closer relation between science and practice in 
engineering manufacture, I believe that a great deal is poscible by 
® more intelligent appreciation of the benefits that scientic study 
and investigation can confer ou industry. That, in itself, is not 
enough. In order to enable the manufacturer to equip and main- 
tain such laboratories it will, I believe, be necessary for him to 
receive protection in some form for his products, 

We must be prepared, after the war is over, for a fierce and 
unscrupulous war of commerce, not only with Germany, bat with 
other countries less highly developed. It will take us all our 
time, with all the political advantages we hope to gain, to main- 
tain our place in the world's markets, We shall have a powerful 
commercial competitor in America, a competitor who will not 
have suffered the devastating capital losses we are suffering 
through this war. We shall have to use to the full onr scientific 
knowledge, so as to save every penny that we can of unnecsssary 
expenditure in material, or in labour. The manufacturers, as 1 
have already explained, are realising this fact. The Government 
has already established a Research Council, aud, it is to be hoped, 
may also assist by supporting the institutions which supply the 
raw material of scientifi: development. 
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THE INSTALLATION AND WORKING OF 
STORAGE BATTERIES. 


Ox November 2ad. MR. R. RANKIN, B So., M. I. E. E., read a paper 
before the ASSOCIATION OF SUPERVISING ELECTRICIANS presenting 
a great deal of practical information on the problems of lead 
accumulator working. Probably the very fact that this subject is 
often considered hackneyed and rather below the notice of an 
engineer is chiefly responsible for unsatisfactory results, where 
these are obtained. It is qaite wrong to regard a storage battery 
as a sort of necessary evil: it deserves and repays careful attention; 
t is not beneath the notice of an engineer, although it has no 
wheels about it; and when a battery gives trouble it is generally 
due to faulty manipulation. Unless a battery is large enough for 
ita work and ia regularly inspected it is bound to give trouble. By 
nsisting upon a 100 per cent. maintenance-of-capacity guarantee 
one can be sare that the battery is of adequate capacity, and the 
extra cost of a battery room accommodating all the cells in one 
tier is repaid by the resulting easier inspection and more efficient 
maintenance. If the cell lugs be bolted together, the bolts must 
be tightened at freq nent intervals, and where wooden separator x 
are em ployed these should not be placed against the positive plates, 
otherwise, by impeding acid circulation at this point, they lead to 
corrosion of the positives, 

It is an easy matter almost to ruin a battery by carelessness 
during the first charge. Charging should be continuour and pro- 
longed until all the cells show constant voltage and specific gravity. 
If filling with acid takes some time, care must be taken that those 
cells first filled are completely charged. Cost of energy is of no 
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importance as compared with the importance of a thorough first 
charge. The latter may occupy 40 to 60 hours, and as it should be 
continuous for 24 hours at least, it is inviting trouble to start 
charging from a new generating set without making sure that the 
latter is in perfeot electrical and mechanical adjustment. The 
charging current must be reduced if the cell temperature reaches 
100° F., and, after charging is apparently complete, half the 
normal charging current should be continued for six hours or so. 
The specific gravity may not show constancy on completion of 
charge, unless allowance be made for its being reduced 1 point 
(water = 1,000) per 3° F. temperature rise above 60° F. 

When a battery is first placed in service it should not be worked 
too heavily for a time, and during the whole cf its life its dis- 
charge should be reckoned according to the subj oined table. The 
figures there incladed show the marked reduction in capacity of 
cells at heavy discharge rates, and the minimum cell voltages 
specified must be observed. In this connection the Rankin battery 
control instrument is particularly useful; there are two pointers, 
one indicating the actual average voltage per cell, and (on another 
scale) the total battery voltage; the second indicating the battery 
diecharge current and the permissible minimum voltage per cel! 
which is dependent on the rate of discharge. If the positions of 
the two pointers coincide, the battery must be re-charged, or the 
rate of discharge redaced, for the actual cell voltage has reached 
the minimum parmiasible at the existing rate of discharge. 
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Daration | 
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Capacity ' Rate of discharge Minimum per- 
of discharge in terms of in terms of missible r. p. 
in hours. maximum. 10-hour rate. per cell. 

10 1°00 1°00 183 

9 98 | 1°09 | 

8 95 1˙19 1°83 

7 92 1˙31 1°83 

6 88 1'46 1'83 

5 | 83 1°67 1°83 

4 | 78 1°95 1°30 

3 72 | 2°39 1°80 

2 63 3˙17 7 178 

1 50 5°00 175 

75 45 5 84 1°70 

5 ! 37 7°45 170 

"25 | 22 8°95 1°70 
Peak | 5 i 12°50 1°60 
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Complete reliance should never be placed on any instrumente in 
battery working. Intelligent personal supervision is imperatively 
necessary. A very small error, certainly ane within the range of 
everyday experience, in a battery switchboard voltmeter may lead 
easily to persistent over-discharge and under-charge, with the 
result that cells are soon brought into a hopeless condition. It is 
false practice to give always a certain percentage excess of charge 
over discharge (as indicated, say, by ampere-hour meters), because 
the efficiency of charging depends greatly on the charging rate. 
The familiar “10 per cent. excess" rule is entirely wrong, as will 
be seen from the following consideration. If the ampere-hour 
‘efficiency of a battery be x per cent., the overcharge required is 
100 (100 — w./2z per cent., and if . = 90 per cent. (Which is the 
maximum sound guarantee figure) at least 11˙1 per cent. over- 
charge is needed, and though this may euffice at the normal 
charging rate, probably 15 per cent. excess will be needed when 


Charging at a rate 50 per cent. in ex oess of normal. 


Wailst charging at excessive rates is generally recognised to be 
inefficient and injurious, it is less often realised that cells cannot 
be properly charged at very low rates. Tae negative plates are 
charged, but the positives are simply sulphated, corroded and 
buckled. This danger is particularly to be guarded against where 
milking boosters are used; the latter should give the full normal 
charging current. 

Distilled water is best, but is not indispensable for topping-up 
purposes. If it be proposed to use other local supply, a sample 
should be sen? to the battery manufacturers for approval. Iron is 
injurious to the negatives and chlorine to the positives, which it 
corrodes vivlently. Near the coast, raia water is charged with salt 
from the atmosphere, and must therefore not be used for 
topping-up. Water added should be introduced at the bottom of 
cells by aid of tubing, and preferably during the last stages of 
charging when gassing facilitates mixiog. Corrosion is favoared 
by accumulation of dilute electrolyte on the surface. 

The log sùeets kept so religiously in most accumulator installa- 
tions are of more than doubt ful value. Their compilation entails a 
vast am unt of labour aud pains unless, of course, a certain i 
not unknown amongst attendants is followed, in whioh case the 
log sheet is worse than useless. To overcome these several objec- 
tions, Mr. Rankin suggests a very workmanlike method of control 
and record keeping. Unless it is very small, the b is divided 
into four sections, and in each section a pilot cell is chosen. The 
latter is given special attention to ensure that it is a true index of 
the state of its section. The current flowing, voltage, and specific 
gravity are logged for the pilot cells at the end of each charge 
and discharge. During a weekly or fortnightly short gassing 
overcharge, readings are taken at 15-minute intervals on the pilot 
cells after gassing commonoes, in order to make sure that charxing 
is really complete ; at the same time all the cells are inspected to 
see that they begin gassing at the same time as the pilot cells, and 
gas to the same extent, Any sick ocell thus discovered should be 
narsed and full particalars should be logged concerning the defect 
and its cure. All ordinary troubles are covered, in so far as they 


t 


vol. 77. No. 1,981, NovEMBEE 12, 1915.) THE ELECTRICAL REVIEW. -> 


689 


are not eliminated, by this simple system of regular inspection and 
careful logging of an absolute minimum of data. The elimination 
of special troubles generally needs the experienoe of a specialist 
armed with an auxiliary electrode in addition to the ordinary cell- 
teat ing equipment. 

If a battery is to remain idle for several monthe, it is best to 
arrange for charging it at suitable intervale, but if it is to remain 
out of servioe for a year or more it should be dismantled by the 
following means :—After charging every cell completely, diecharge 
the battery at the 5-hour rate to 1°5 volta or less per cell, thus 
forming a proteotive skin of sa!phate on the negatives (which are 
the vuloerable part). Care should be taken that no cell reverses 
during this unusually complete discharge. When discharged the 
cells should be emptied, covered over and kept clean. A firat charge 
is required when the cells have again to be placed in commission. 


THE TRAINING OF AN ENGINEER. 


As President of the BIRMINGHAM ASSOCIATION OF MECHANICAL 
ENGINEERS, Mr. A. II. A. Epwarps delivered an inaugural 
address in Which he drew attention to three features of an 
engineer's training which did not usually receive sufficient 
attention :— 


J. The commercial side of the business. ; 

2. The control of men. 

4. The power of speech. 

There were doubtless others. but here they bad three 
features Which were essential to turn a sound technical man 
into a successful engineer. 

To put the matter in a nutshell, an engineer was usually 
taught the profession instead of the business of engineering. 

An apprentice was not ordinarily admitted into any of the 
routine of the connnercial side of the business; he knew 
nothing about correspondence or of getting out costs, or of 
preparing estimates, or of the value of an hour's work by 
diferent machine tools, or of the art of selling. This work 
was often entrusted to men who had no technical engineering 
traning, and the voung engineer, to whom this information 
would be invaluable, was rigorously shut out of those depart- 
ments on the false assumption, perhaps, that he would learn 
too much of the firm’s business. 

Ifa firm undertook to teach an apprentice engineering, and 
received money for doing so, they should give him some know- 
laulge of the commercial side of the business, for that was the 
side which was of first importance. A successful business 
man said he could get a man skilled in all the technical 
engineering knowledge required for his business for £500 a 
vear, but that he would give £5,000 a year for a first-class 
commercial man. 

There were some engineering establishments in which it 
was a practice for every draughtsman to take out his own 
quantities and make up his own estimate. To do this, it was 
necessary for the draughtsman to see the foreinen of the 
smiths, boilertinakers, fitters and turners, and pattern makers, 
and to obtain from theni an estimate of the time each of the 
lating itenis required. Such a procedure gave the draughts- 
man a chance of altering his design, ssibly to suit the pro- 
cesses Of manufacture as pointed out by the foremen, instead 
such alterations being delayed until the first machine had 
been made. 

Observation proved that comparatively few engineering 
apprentices rose to the «eminence their technical skill merited, 
hecause they had not the requisite knowledge of how to 
manage anen. The large and increasing number of industrial 
disputes was undoubtedly due to the want of tact in the 
management. 

Many industrial disputes arose simply from the fact that 
large limited companies tended to make the management im- 
personal, and the men felt, in fact, they knew, that their 
only remedy was to “come out.” There was still far too 
much distrust between capital and labour. 

In the shops of the General Electric Co., he was told, they 
put an apprentice on a job, and left him at it until he could 
Intake his successor at the same job competent to do the work, 
and thus they had in operation a scheme which helped a 
youth, at any rate, to be lucid in his explanations, and which 
gave him some trifling idea of management. Quite trifling, 
he admitted, but it was just the method to allow a youth to 
assimilate the elements of management, and he was certain 
to make later on, other things being equal, a better manager 
than. say. a Universitv-trained man who had been pitch— 
forked into a managers job without having been previously 
brought into really intimate contact with men, and, conse- 
anently, without being able to appreciate their point of view. 
There were, doubtless, men who were born leaders, but these 
Were in a very small minority. ‘The majority of successful 
leaders had learnt how to lead through hard experience, and 
had passed many pitfalls on the way. 

Probably the reason why America could afford to pay 
higher wages than we, and vet could undercut us in our own 
markets. was the fact that her organisation was better. 

An efficient co-operation must consist of a controlling head. 
and a body that obeved. Discipline was its most essential 
attribute. Unless we one and all ceased to try to live with- 


out a discipline which presupposed leadership, we were doomed 
to sink into a third-rate people of medioerities or worse. 

All great businesses, all great nations were built up be 
leaders of men, with others to help by loyal obedience: true. 
union, true co-operation. 

Lastly, an engineer was not likely to rise above quite a 
subordinate place unless he could place his thoughts and ideas 
readily before those to whom he was speaking. 

In order to gain support for his schemes, a inan must 
possess the ability to gain personal confidence and to lead 
others in the right direction by thoughtful consideration of 
their prejudices. If he was not able to be their elementary 
sChoohnaster in technical matters, they would search for know- 
ledge among friends, manufacturers’ salesinen, or consulting 
engineers, and would form opinions of their own, which were 
likeher than not to be wrong ones owing to nnperfect know- 
ledge of the requirements of the case. 

An engineer's ordinary training required no speech at all. 
whether in the shops or office, and in this respect it differed 
from the training required for almost any other business, in 
Which speaking to chents or customers was part of the daily 
routine. It was. on this account, of more importance to the 
engineer to take every opportunity of learning to express his 
thoughts and ideas, which few of them could do clearly with- 
out the aid of a pencil or a piece of chalk. Their Association, 
and all other similar societies throughout the country, formed 
a means, close at hand, for engineers who wished to practice 
this essential part of their training. 

There was no other trade or profession in which the articled 
apprentice at the end of his time was rated so low as in 
engineering, and the reason appeared to be that, an engi- 
neer’s training was at present based on altogether wrong 
lines. He was not concerned so much that night about the 
tinining of men whose sphere of life was to be that of a 
mechanic as in those youths whose parents payed a high 
premium for their engineering training, in the vain hope that 
this training would fit them for some reasonably remunera- 
tive post at the conclusion of their apprenticeship. 

There was no more necessity for a man of this class to be a 
first-rate handicraftsman than there would be for a doctor 
to be specially skilled in washing patients, or a printer expert 
in setting up type, or a brassfounder adept in pouring metal. 
A premium apprentice should) know much of the manual 
side of the business, but his training should extend to the 
commercial side, to the elements of management, and to 
learning how to clothe his ideas with words. N 

It was in this direction that our universities and our works 
and civil engineers should train those who payed to be 
trained. No one who appreciated the value of money should 
pay a premium simply that his boy might have the privilege 
af learning to be a mechanice or a draughtsman, or even to 
have him instructed at a university in the principles and 
practice of technical engineering alone. 

The usual qualifications required of a manager Were that 
he should have commercial experience, be a good organiser, 
and be of gcod address. This was the class of man always 
wanted. There was a demand for them that was never 
satisfied. Why not train apprentices first in these qualifica- 
tions, instead of keeping their noses to the grindstone and 
attempting to grind them into mechanics or draughtsmen. 
and making them so that they would fit that groove and no 
other all the days of their life“ 


THE STAVE FALLS POWER 
DEVELOPMENT. 


. 


IN a paper recently read before the CANADIAN SOCIETY OF CIVIL 
ENGINEERS, by Mr. R. F. HAYWARD, some particulars were 
given of the Stave Falls power development of the Western 
Canada Power Co. The latter concern has the right to 
store water in Stave Lake and develop 50,000 H. Pp. there, and 
to develop a similar amount of power at the mouth of Stave 
River. : 

The company is the ripanan owner of practically the whole 
margin of the water from the upper end of the lake to the 
mouth of Stave River. 

Constructional work on the Falls plant for an ultimate 
capacity of 50.000 Hie. commenced early in 1910, and a stan- 
dard gauge railway six mules long was built to transport 
machinery to the site. 

The first installation, consisting of two N. MM-KW. units, was 
put into conumission in January, 1912, and in 1913 contracts 
were placed for the third and fourth 9. O RKW. units, and it 
became necessary to provide for the construction of a second 
plant on the Stave River within a few gears) time. l 

The power house at Stave Falls was laid out for four 13,000- 
H.P. turbines, mean head of water 110 ft.. and two J00-H.P. 
exeiter turbines. The double horizontal Franeis type of tur- 
bine was chosen for the large power, and single-runper 
machines for the exciters, the turbines being supplied by 
Messrs. Escher, Wyss & Co. 

The author remarks that had the plant been designed three 
or four years later, the vertical type of single-runner lrancis 


Wheel would without doubt have been adopted, not only be- 
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«cause of its higher efficiency, but because it would have saved 
money on the power-house. 

The turbine casing is 18 ft. dia., built of 1 in. steel plates, 
with a cast-steel end plate designed for a thrust of nearly 
1,000 tons, which may come upon it when the governor 
suddenly shuts the gates under full load and head. The 
runners are 63 in, diameter, of steel plate cast into steel hubs, 
and the bearings are water-cooled, 152 in. in diameter. 

The area of the draft tube gradually increases, so that the 
velocity of the water is reduced from 14.6 ft. per second at 
the top to 6.3 ft. per second at the bottom. 

The p vernor is of the hydraulic type, operating with oil 
at 300 lb. per sq. in. pressure, supplied from a central pump- 
ing plant through a ring pipe system. 

The turbines were built on a guarantee of 83 per cent. effi- 
ciency at full load and 110 ft. head, and have developed 10,000 
KW. electrically, under 107 ft. head. 

The generators, exciters, and transformers were supplied by 
the Canadian General Electric Co. The generators are three- 
phase, 60-cycle, 4,440-volt machines rated at 8,825 k. v. A., with 
40 deg. C. rise, and 11.031 k. v. 4. with 55 deg. C. rise. The 
exciters are each of 250 Kw. capacity, and there are twelve 
3,000-Kw. water-cooled oil-insulated transformers arranged in 
three banks to step up from 4.400 to 9395 volts. 

The oil switchgear for 60,000, 12,000, and 4,000 volts was 
supplied by the Canadian Westinghouse Co.; the 60,000-volt 
switches and bus-bars are contained in reinforced concrete 
chambers, with the 4,000-volt switches in a room above, and 
lightning arresters on the roof. 

From the tail race level to mean tide level at the mouth of 
the Stave River the total fall ia 134 ft., and while a single 
evelopment of this power near the mouth of the river would 
be quite economical for the full capacity of plant, the initial 
cost would be high, as the dam alone would cost a million 
dollars. As it is important that expenditure on future con- 
struction should not be made further in advance of actual 
demands than necessary. a plan is being considered of 
developing two plants, each to work with 65 ft. head. 

These would use single-runner vertical turbines of 10,000 to 
12.000 H. p., and the company can increase ite plant in accord- 
-ance with the demand up to a total of 120,000 H. p. 


IMPORT TRADE OF CHINA. 


‘Tue following figures, showing tbe value in 1914 of the net 
imports into China, from foreign countries, or electrical and 
similar goods, are extracted from the Returns of the Impenal 
Maritime Customs. Comparative values for 1913 have been 
added, and the increases or decreases noted :— 


i 
1913. 1914. Inc. or dec. 
Copper.— Hk. Tls.“ Hk. Tls.t Hk. Tis. 
Bars, rods, sheets, plates, 

and nails TA .. 258.000 585,000 =+ 327,000 
Ingots and ela ude . . 6,130,000 6,658,000 + 528, 000 
Wire iis 8 se 189.000 187.000 — 2,000 
Rails 8 O es 896,000 554.000 — 342,000 
Sleepers WA .. 1,446,000 2,996,000 + 1,550,000 
Belting, machine 268.000 278,000 + 10,000 
(cement van AN 608,000 901,000: + 293,000 

Electrical materials and 
fittings 5 a .. 2, 322,000 2,726,000 + 404,000 
Scientific instruments and 
apparatus ses 740,000 872,000 — 132.000 
Lamps and lampware 1,356,000 1,069,000 — 287,000 
Machine tools 5 50.000 96,000 + 46.000 
Engine oil ... 8 T 708.000 985.000 — 277,000 

Telegraph and telephone 
materials he 985 719.00 567.00 — 152.000 
Tocos. and tenders 760.000 2.515.000 — 1,746,000 


Railway carriages and 
wagons, including tram— 


cars Oe she 1,194,000 2,223,000 =~ 1,029,000 


Average value of Haikwan Tael in 1913 = 3s. O4d. 
+ Average value of Haikwan Tael in 1914 = 23. 83d. 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED). 


‘Compiled expressly for this journal by Messrs. W. P. ThomPson & Co.. 
Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


15.057. X- Tay apparatus. E. E. GIII. Octuber 25th. (Addition to 


21.609,14.) 

15.081. Joint for electric light fittings, particularly applicable, to portable 
chatre lamps.” H J. C. Jun! 
(Divided application on 2,489, 15. February 16th.) 

15.982. * Portable lamps or other portable devices.“ H 
J W. Dunham, I“. S. A.). October 201th. 
February 16h. (Complete) 


(Complete. 


J. C. FORRESTER 
(Divided a applicutwn on 2,489 15. 


Foxkster (J. W. Dunham, U. S. A.). October 25th. 


15.083. Portable olectric lamps.” H. J. C. Forrester (J. W. Dunham 
U. S. A.). October 25th. (Divided application on 2,469/15, February 6th , 
(Complete.) 


15.096. Attachment for miners’ electric safety lamps for detecting fire. 
damp and other combustible gases. T. J. Tuomas. October 28th. 


15, 104. Electric lock aad lighting appliance for miners’ safety lamps “ 
W. Price. October 26th. 


15,106. Electric clocks and 
October 26th. 


15.113. Dynamo electric machines adapted for synchronous working.” 
L. J. Hunt & Sanoycrort, Lro. October 26th. (Addition to 24,838/14.) 


15,128. Electric indicators.’ P. M. Lincotn. October 26th. 
date, November 12th, 1914, U. S.A.). (Complete.) 


15,142. Machine for making insulators.” P. SIMONSEN. 
(Convention date, November 13th, 1914, Denmark.) (Completc.) 


15,143. Pressure die for insulator-pressing moulds.“ P. Simonsen. Octo. 
ber 26th. (Convention date, November 17th, 1914, Denmark.) (Complete.; 


15.148. Device for the protection of electric installations against execs 
voltage.“ Soc. GENERALE DES CONDENSATEURS ELECTRIOUES. October 26th. 
(Convention date, October 26th, 1914, Switzerland.) (Complete.) 


15,186. '' Alternating-current motors. BRIT isn Tuosson-Houstoun Co., Lro. 
(General Electric Co., U. S. A.). October 27th. 


15.196. Device for the protection of electric installations against excess 
voltage.“ G. Gites. October 27th. (Convention date, October 87th, 1916, 
Switzerland.) (Complete.) 


electric time- indicators.“ R. KNIor. 


(Con vention 


October Ih 


15.2009. Electro- magnetic projectile- transmitting apparatus.“ E. Bacururr 
October 28th. ' 


15.222. Combined electric lampholder 
G. Sr. J. Day. October 28th. 


15.237. Wireless signalling systems. Britisn Tuousom-Hobs te Co., 
Lro. (General Electric Co., U.S. A.). October 28th. 


15,246. Electric rotary converters.” G. A. Junin. October Sth. 
15,247, ‘ Electric rotary converters. J. A. Kuvser. October 28th 


15,287. Automatic and semi-automatic telephone systems.“ Raay Acto 
MATIC TELEPHONE Co., Lto., & W. AITKEN. October 29th. (Complete.) 


15.303. Systems of distribution for electrically-operated railway trains.” 
P. S. Turner. October 29th. 


15.306. Controllers for 
October 29th. 


15,330. Switching devices for the low-tension induction circuit ef auie 
mobile engines. F. Bacon. October 30th. (Complete.) 


and detachable ahade suppor:. 


electrically- driven vehicles.“ P. S. Terss 


PUBLISHED SPECIFICATIONS. 


21914. 


14,146. Exacreaic SWIrC IN Devices. F. N. Pickett. 
14,224. ELECTRIC BLAaSTING-FUSES OR THE LIKE. 
trischer Zunder Ges.). June I2th. 


16,343. TSILTCRArur. E. C. R. Marks (International Quadrupler Co. 
July 8th. 


18.511. TRANSMISSION OF ELECTRICAL IMPULSES OVER TELEPROMIC CIRCUITS oF 
Hion Execreostatic Capacity, C. Musso. August 10th. (Patent of addition 
not granted.) 


20,714. ApeakaTUS For BLURACHING BY ELECTROLYSIS. 
W. Williams, October 8th. 


20.721. Exectric HEATEkS FOR MINING AND rox OTHER PuRPosES. J. X. 
Quain. October 8th. 


20,776. ELECTRICAL IGNiItING APPARATUS ron INTERNAL-COMBUSTION FAciISes. 
F. E. Wilson & W. f. Shepherd. October 9th. 


20.805. Sues’ TELEGRAPH Apparatus. J. C. Clarke & Chadburn's (Stim 
Telegraph Co., Ltd. October 10th. 


20.896. ELZCT RIC AUTOMATIC TUMBLER SWITCHES. 
Keith. October 13th. 


21.055. AUTOMATIC Pace FEED FOR PRINTING-TELEGRAPHS OR To PFWalTE-S. 
D. Murray. October 16th. 


21.710. Sparkise PLUGS FOR INTERNAL-COMBUSTION ENGINES. 
tion Co. (1913) & A. Cox. October 29th. 


22,062. ELECTRIC GrNEKATORS FOR LIGHTING 
VTI CIFS. H. C. H. Smyth. November 5th. 


22.199. Exvectric Sic NAS. A. C. Brown. November 9th. 


23.050. I. OOrED-Ixð S\STem oF ELectric WIRING, AND Fittis:.S tinker e 
F. W. Suter and Baxter & Caunter, Ltd. November 25th. 


24.498. TELEGRAPH SYSTEMS AND APPARATUS THEREFOR, British Insuiite! ati 
Helsby Cables, Ltd.. & H. H. Harrison. December 22nd. 


24,692. Liguip Rurosrats. D. Welge. December 28th. 


June Iich. 
V. F. Feeny (Fabrik Ele«- 


J. F. Webb & sir W 


H. C. Heath & J. P 


Electric Igri 


MECHANICALLY-PROPELILED 


1915. 


J. W. Allison & T. Hadaway. „er 


884. Arc Lamps. 
ber 10th, 1914.) 

2.636. ELNCrRIC Orpnancr. T. G. Tulloch. February 18th. 

2.787. ELECTRICAL Press Berton SwitcHes. E. Ottinetti. 
(February 23rd, 1914.) 

2.865. ELECTRO-MAGNETIC DEVICES Fok Extractinc Forricn Sas Few 
Paper Puce. A. J. Newell & R. J. Marx. February 22nd. 

5,498, MANUFACTURE OF ELECTRIC ConpE SERS. Mcirowsky & Co., Aki. O` 
April 12th. (July 23rd, 1914.) 

5,578. CaBLE Suprorts. O. W. Brenizer & D. L. Short. April 13th. 

6.457. ELECTRICAL Fike ALAK NM SYSTEMS Siemens & Halske Akt. Lz. 
April 30th (May Ist, 1914). 

6.715. ELECTRIC GENEKATORS FOR LIGHTING MECHANICALLY-PROPELLED VEHILES 
H. C. H. Smyth. May 5th. (Divided application on 22,002/14, November Sih } 

9.015. MOTOR-ACTUATED ELECTRIC SwitcHes. Landis & Gyr Akt, Ges. Jute 
18th. (July 14th, 1914.) 

9.509. Evectric Laue Staxps. 
3th, 1914.) 

9.806. Etecteic Switcies Fok CONTROLLING Lirt or otur Motors. J A 
Steven. july 6th. 

10.054. TELEPHONE Locks. 

10.251. ELECTRICAL Concessirs. W. 
19,506 / 14.) 

11.139. Swicn Devic FoR CAR-LIGHTING AND LIKE Dy awos, 
Car Co. A T. B. Murray. July Sst. 


January 19th. 


Februsrs Un 


Wallace Novelty Co. June th. (: 


J. E. Lavalley. July 9th. 
H. Wilson. july Ith. (Addinor D 
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BRITISH ELECTRICAL AND ALLIED 
INDUSTRIES. 


WE had the privilege on Thursday last week of at- 
tending a pleasant and charmingly informal gathering 
arranged by the British Electrical and Allied Manu- 
facturers’ Association, and presided over by Mr. 
F. R. Davenport, the chairman. Between forty and 
fifty gentlemen, members, officials and staff of the 
Association, together with representatives of the 
electrical Press and a few other guests, were present 
at the Connaught Rooms, and after dinner there was 
a quite informal discussion on some matters in which 
the whole electrical industry is very much interested. 
Quite irresistibly our memory carried us back to 
those little meetings held at the Hotel Cecil about 
ten years ago, when, under another name, with 
another secretary, with another Davenport in the 
chair, and with—in war-time we may say it—quite 
another set of faces on both sides of the table, the 
Association struggled in its birth-throes, by dint of 
courage and persistence survived, soon got into 


useful ways—for an infant—and while doing good 


work according to its light and age, managed inci- 
dentally to accumulate a credit balance of £34, with 
a reserve of £100 invested in Consols! But we must 
not indulge in reminiscences—the days are too full 
of work for that just now—except to say that then, 
as now, the organisation of British electrical industry 
was one of the more pressing problems. That much 
good work has been done in that direction since then 
goes without saying, and much criticism has been 
offered, here legitimately, there illegitimately, from 
which it has been hoped the electrical industry 
would derive benefit. Last week’s informal function, 
however, was not designed to give the Press an 
opportunity to review the working of the Associa- 
tion, or to discuss its organisation, its internal diffi- 
culties, or its external effects. It was arranged in 
order that, in conjunction with the Press, there 
might be a little informal talk on matters of general 
interest to the electrical and allied industries, more 
particularly the after-the-war position of those 
industries. 

The subject was opened with a paper contributed 
by Mr. Wile, of the Daily Mail, who dealt with the 
methods of German business men as studied by him- 
self during some years spent in their Fatherland in 
the capacity of an American journalist. Those who 
knew the author missed his personality and accent 
to some extent, but in his absence there was certainly 
no one present more capable of giving an appro- 
priate reading of Mr. Wile’s notes than Mr. D. N. 
Dunlop, the Association Secretary. As the discus- 
sion was to be on matters of general interest, a news- 
paper man who did not possess a specialised know- 
ledge of our industries was chosen to give his experi- 
ences. He certainly succeeded in interesting those 
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present, and we therefore give a full abstract of the 
address in our pages. Possibly those who know as 
much of the internal doings of electrical organisa- 
tions in Germany as Mr. Wile knows of the German 
character would not desire to be prominently before 
the footlights in London. The electrical man does 
not generally look to the daily newspaper journalist 
for guidance in regard to his industrial operations, 
yet it is as well that we should be reminded, 
even by such, of the devices of the German trader; 
of the royal patronage of science and engineer- 
ing industry—as evidenced by the presence of 
the august Kaiser at a two hours’ discourse on 
a new turbine; of the ability of the German 
industrial leader to recognise the value of the 
services of a good Englishman—as evidenced by the 
engagement of a young man of 31 years of age to 
develop the A. E. G. export department; and some 
other things which, though they may not be 
quite applicable to electrical industry, all go 
to form the complete picture of a trader of true 
Prussian character. In whatever respects we might 
have to differ from some of the conclusions of Mr. 
Wile, we find ourselves in complete agreement with 
him in his urgent advice to British traders to be pre- 
pared for what is coming after the war. The author, 
as an American, described himself as a neutral, 
but only a neutral in so far as he did not mind by 
whom or how soon Prussian militarism was effectu- 
ally crushed. That is just our own neutrality also, 
and we hope our neutral cousins will hurry forward 
with those munitions with ‘‘some’’ speed and 
hasten the defeat of the common enemy of civilisa- 
tion. 

From the conversation that followed we gathered 
that there was still an inclination on the part of 
some manufacturing interests to belittle the advice 
which has been given so frequently for making 
a closer study of the requirements of particular 
markets, and a more energetic effort to meet 
their needs and so forth, but we respectfully 
suggest that this kind of advice, though it 
may often be penned by the daily newspaper 
writer, has not its origin in the fertile brain of the 
imaginative journalist. It is too long a story to 
tell here (and it is not necessary, for it 1s already 
known to readers of the ELECTRICAL REvIE V), but 
though we are not ourselves enamoured of the 


writings of the lay journalist on electrical 
matters, we positively assert that many of 


these things are true; they have been for years, 
and still are, the subject of very grievous 
complaints told to us in these offices by British 
and Colonial electrical engineers who have been long 
stationed in, or have visited professionally, the 
colonial and foreign markets. ‘lo hide one's head 
in the sand does not remove the danger—at merely 
endangers the exposed portions of the anatomy. Of 
course, such advice is not necessary in all cases—the 
firms who are not remiss know that they are not. 
We fear that we shall approach the new foreign and 
colonial trade position with too restricted an enter- 
prise if we allow ourselves to believe that, because 
we have only 45 millions of people in the British 
Isles, and because we have only a certain 
estimated productive capacity, there is little 
chance of our succeeding in our efforts to 
fight German competition, and, to use the 
mucl-abused and therefore discredited phrase. 
to capture the German trade.“ We may trust our 
manufacturers to know what margin of productive 
capacity they possessed in pre-war times, and from 
what some of them have told their shareholders, we 
gather that if they secure a fair share of German elec. 
trical trade after the war in addition to holding their 
normal connections, they will be able to handle it. 
Whether they do it by extending factories, by altered 
working hours, by increased efficiency of methods. 
means and processes, bv a larger emplovment of 
woman labour, or by utilising premises built for war 


munitions purposes, is their own internal concern. 
Perhaps there may be good done by forming a new 
Association to study means of increasing produc. 
tivity. Possibly the lessons learned in war-time 
respecting that curse, the limitation of output, 
may have a healthy effect in the years that follow. 
Every industrial student has watched with interest 
and with much anxiety the attitude of organised 
labour and its detrimental effects upon industry. 
How serious these matters are we fully recognise, 
but we cannot wait for such things to be 
remedied before we proceed with our trade efforts. 
We believe that there is an ample productive margin 
to justify whatever movements may be contemplated 
by members of the Association or by those who, for 
various reasons, see fit to stand outside its ranks 

The need for specialised skilled labour for 
particular departments of industry, the promotion 
of conditions calculated to more efficiently train 
and retain men of the right class or type, 
the adoption of co-operative principles in order 
to give workmen and employers a common 
interest—all these are matters of extreme im- 
portance, and they were very fittingly raised 
by speakers in the course of the discussion. 
They are really matters for national as well as 
sectional study, for they undoubtedly fill a large 
place in our comparative investigations of the 
methods employed by us and by our enemies. But 
we do not believe that those who raised them would 
favour a policy of long waiting and seeing before 
we elaborated measures by means of which our in- 
dustries could be more equal to the inevitable accen- 
tuated onslaught of German traders, concerning 
whose plans we have been permitted to know 
something. 

On Thursday last week there were those who 
ventured to suggest that there was need for 
immediate action, and it was gratifying to learn, 
as we subsequently did from the remarks of 
the Secretary, that the Association is engaged in 
an exhaustive investigation which will form the basis 
of a large and elaborate plan which, when known 
and developed in full detail, will be found to be equa! 
to the new situation. We hope that such will be the 
case, but here we really shall have to wait and see.“ 
The Association is in touch with Government depart- 
ments at Home, and has appointed committees over- 
seas; it is employing an increased staff upon these 
and other matters; and though the Secretary soundeu 
a warning note against expecting immediate results 
in the form of increased dividends, he foretold 3 
state of things which should give little ground for 
pessimism. If only by co-operative effort members 
can find a way for unity of action in markets where 
they have in the past acted individually in competi- 
tion with each other, each in turm competing single- 
handed against strong, consolidated Teutonic forces. 
there will be better times for the industry. It may be 
true that the fall of Germany will be complete. and 
that she may be weakened in all parts of the globe. 
but is it not at least fairly probable that the 
completeness of the defeat will enhance the 
danger of ruinous competition? We shall m- 
pose conditions, and no doubt build fences, but many 
millions of Germans will still engage in industry 
in order to earn their daily bread. The policy of 
the B.E.A.M.A. does not suggest that that orgar- 
isation is afraid that we shall be handicapped by anv 
shortage of productivitv. We recall the joint effort 
of the German Trade Committee of the Institutior 
of Electrical Engineers and the B. E. A. M. A., the 
result of which was the conclusion that the cor- 
tinuance and expansion of British trade after 
the war would mainly depend (1) on economic 
principles, and (2) on the commercial industry and 
initiative of British manufacturers. Now (1) 1s 
perfectly obvious, and (2) is emphatically true 
With the first we cannot seriously interfere, but 
initiative and enterprise we can and showl? 
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employ to the utmiost of our power. The larger 
efforts of the B.E.A.M.A. and the smaller doings 
of individual private concerns to that end have our 
heartiest good wishes for success. If it had 
fears of a shortage of productivity the Asso- 
cation would not be proceeding with any scheme 
—even at this late date, as we regard it. It 
probably has greater cause for anxiety when it 
wonders how it is going to protect British elec- 
trical industry against the resumption of importing 
by British electrical firms. 

In contributing a brief and graceful wind up to the 
conversation, Mr. Davenport, the chairman, showet 
that it was fully recognised that German after-the- 
war competition would be a force to be reckoned 
with, and that gatherings of this character were 
greatly to be desired. 


THERE is a very strong tone in the 
market for crude rubber, and prices have 
had a considerable advance, the upward tendency being 
influenced to some extent, of course, by the intricacies of 
the shipping position, which have resulted in gradual 
advances in freights, to say nothing of delayed arrivals and 
the difficulty in discharging vessels when they do reach 
port. The demand certainly has been on a broader scale 
both for the home trade and the United States, and it is 
noteworthy that a number of forward contracts have been 
made by producing companies at prices showing a consider- 
able advance upon recent rates. The tone is certainly one 
of growing confidence, which is evidenced by the fact that 
the demand for next year’s deliveries continues to run upon 
broad lines, while sentiment has not been at all impaired by 
the less favourable statistics issued for the past month. 
There is a growing feeling of restlessness regarding the sub- 
marine activity in the Mediterranean, and this has impelled 
a certain amount of buying which would otherwise have been 
withheld for a time. Arrivals have been falling below the 
requirements for delivery, and producers seem to have had less 
material free for disposal than of late, while at the same 
time they have had to face a good demand for early stoff. 
The chaotic conditions of the railways: is another point 
which has led to more active buying, for consumers have 
been fearfal of being caught short of supplies, and have 
been buying well ahead, therefore, of the dates for which 
they require the material. As long as abnormal conditions 
of this kind continue to prevail, the market is bound to remain 
in a somewhat fidgety mood. Official returns received from 
the Near East give the exports from the Federated Malay States 
during October as 4,120 tons, compared with 3,334 tons in 
September, and 2,987 tons in the corresponding month of 
last year. The following shows the monthly totals of the 
export. movement during the last three years. 


1913. 1914, 1915. 


Rubber. 


January Ssi .. 32,131 2,542 8,473 tons. 
February T * 1,757 2,364 3,411 „ 
March. . I., 737 2.418 3,418 „ 
April.. . 1,626 2.151 2.777 „ 
May.. 1.225 2.069 2,708 „ 
June. 2,005 2,306 3,403 „ 
July... 1.781 2,971 3,687 „ 
August... O *. 2.363 1.850 3,796 „ 
Septem der * 2 000 2.879 3,334 „ 
October ese.. 2.160 2 897 4,120 „ 
Total. 18,785 24,447 34,127 


WE are pleased to note that we do not 
stand alone in regarding the reform of 
our weights and measures as one of the 
most important steps to be taken in preparation for the 
impending trade war with Germany. It is reported that 
the Council of the London Chamber of Commerce is 
holding a special meeting this week to consider the whole 
question of trade relations after the war between Great 
Britain and her Dominions and Allies on the one side, and 
our enemies on the other, and considers the adoption 


The Decimal 
“System. 


throughout the Empire of the metric system one of the 


most pressing questions; every member of the London 


Chamber has been urged to introduce the system into his 
owa business at once, as it is felt that Germany has an 
unquesti nable advantage over Great Britain in all neutral 
markets owing to our retention of an archaic and time- 
wasting method.of weighing and counting. 

In its October issue the Mining Magazine discussed the 
question of weights and measures, pointing out that the 
application of the decimal system to amounts lees than 
unity, as it is applied to amounts greater than unity, was 
not only logical bat highly convenient, and advising 
engineers to use the metric system wherever possible, and 
always to champion it. 

Tne Contract Journal also, in its issue of October 27th, 
treated of the metric system and foreign trade, and advocated 
the use in price lists of weights and measures familiar to 
the customer, as well as quotations in the local coinage.. 
Our contemporary proceeded to quote from our circular, 
and to indicate the trend of the answers received, offering 
a welcome to the metric system where its adoption arises 
naturally out.of the needs of trade and commerce. 

We are somewhat at a loss to understand why the 
Journal dismisses the question of the general adoption of 
the metric system and decimal coinage in this country as 
having small relevance to foreign trade; a study of the 
history of the subject shows that manufacturers, merchants, 
engineers, scientists, trading associations and other 
important bodies have consistently held the view that the 
reform would have a profound influence in facilitating and 
promoting our foreign trade, as well as our domestic 
convenience.’ 

An article published by the Chamber of Commerce 
of the United States exactly a year ago vehemently 
urged the universal use of the metric system as necessary 
to the development of foreign trade, and maintained that 
all commerce and industry would benefit by its adoption. 

In the serial article which has been running through our 
pages during the past few weeks, we have endeavoured to 
demonstrate the advantages of the decimal system, and to 
show that the difficulty of substituting it for our existing 
methods will be far less than its opponents would have 
us believe. | 


Our thanks and congratulations are 
due to Mr. Welbourn, chairman of the 
Manchester Section of the I.E.E., for his welcome departure 
from the stereotyped form of inaugural address. The 
author is an authority on copper and its applications to 
the purposes of the electrical industry, and having dis- 
covered that no paper on copper—the staple raw material 


Copper. 


of the industry —had ever been read before the Institution, 


he decided to make good that remarkable omission. For 
the adoption of this course admirable precedents could 
be cited if it were necessary; but in these days precedents 
have lost their weight, and the stern trials to which the 
nation is being subjected are sweeping aside our tendency to 
cling to form and ceremony, and are bringing us face to face 
with the things that really matter. 

As the author points out, our copper standards are at 
present somewhat out of date, and call for the attention of 
the Engineering Standards Committee; no satisfactory 
definition of “ hard-drawn copper exists. There is also 
ample scope for farther research in connection with the pro- 
perties of copper wire, and the author suggests that this 
mizht very well be undertaken by the Research Committee 
of the I. E. E. 

An interesting point is a reference to the behaviour of 
copper wire when first erected, the process of pulling out 
the kinks giving the wire a fictitious modulus of elasticity; 
Mr. Welbourn considers it preferable to strain the conductors 
to a tension higher than that at which they will be permanently 
sagged, to get rid of the kinks, after which the normal 
modulus can be safely employed. Some new information is 
given on the effect of temperature on the strength of copper, 
a subject about which little is known. The address forms 
a valuable supplement to the excellent paper on overhead 
line construction which the author read last year. 
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| DECIMAL COINAGE AND THE METRIC 
SYSTEM. 


(Continued from page 687.) 


Now, in modern workshops, in which work of high 
accuracy is turned out and close limits are prescribed, 
where a fit is necessary, it is not customary to figure 
the dimensions in vulgar fractions of an inch, because 
we should have to deal with such fractions as 
1/1,024 in order to attain the desired degree of pre- 
cision; even the most ardent advocate of inches 
never goes beyond the 1/64th in figuring a drawing. 
nor have we heard of a micrometer divided in 
1/1,024ths of aninch. The practical man would say 
such procedure was absurd, and so it would be; 
unfortunately he does not pursue the matter to the 
logical conclusion. He adopts decimal fractions, 
even to the third and fourth places of decimals (as 
we shall show), but sticks to his halves and eighths 
and thirty-seconds, even on the same drawings! We 
give an example (fig. 2) culled from a recent issue of 
the American Machinist. 

Be it noted that this is not a case where limit 
gauges are in question; it is simply due to the im- 
practicability of stating the dimensions in vulgar 
fractions. Fig. 3, from the same source, represent- 
ing a tool used in manufacturing British shells, 
illustrates the same point; but figs. 4 and 5 show 
the necessity of using decimals in defining limits for 
gauges. These fine dimensions are only worked to 
in the tool-room, where there is a staff of highly 
skilled and well trained wérkmen; in the shops, the 
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smallest dimension usually worked to is 1/32 in., 
unless a jig or gauge is used to relieve the workman 
of the necessity of possessing skill. Now, the milli- 
metre is about 1} times as large as 1/32 in., and the 
half-millimetre, which is, as already mentioned, about 
the limit for apposition measurements, is approxi- 
mately 1/50 in., or roughly $ of 1/32 in. Hence the 
millimetre scale is at least as suitable for use in the 
shop as the inch scale, and has the enormous addi- 
tional advantage of being divided decimally. 

We have laboured somewhat to demonstrate that 
(1) inch men use decimals freely; (2) they cannot 
dispense with them; (3) metric men achieve greater 
accuracy with fewer decimal places; (4) it is easy to 
substitute millimetre dimensions for inches on a 
drawing, with an accuracy beyond practical require- 
ments, without strings of decimals ’’; (5) the mani- 
pulation of metric dimensions is easier and quicker 
than that of inch dimensions. Before leaving this 
part of the subject, let us see what is the practice 
of the British Engineering Standards Committee. 
It has been hinted that the Committee was originally 
constituted partly to combat the growing demand 
for the metric system, but this, no doubt, is a libel; 
not only does the Committee use the metric system 
upon occasion, but also its tables afford some of the 
most striking object lessons of the inconveniences of 
the inch. We reproduce below a portion of the table 


Approximate Weight of each KAN 
Band, lib $oz. 


FIGS, 3 AND 4. 


of standard tolerances and allowances ” for: first 
quality work, given in Report No. 27 on limit gauges 
for running fits: — 


Tolerance f 
(difference). 


The tables for 2nd or 3rd. quality work would 
have illustrated our point equally well; it is perfectly 
obvious that vulgar fractions have here no place 
(except in the nominal column!), and that four 
places of decimals are necessary to embody the de- 
sired facts in terms of the inch. Let us here repeat 
that the hundredth part of a millimetre—two decimal 
places—represents a greater degree of accuracy 
than can be attained under practical conditions in 
the workshop. It can, no doubt, be improved upon 
in the tool-room, by the exercise of the greatest care 
and skill; but the tool-room is the domain olf 
specialists whose business is to make fine measure- 
ments and work to them. In the shops refined 
methods of measurement are uneconomical and out 
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of place, and are obviated by the use of accurate 
gauges and jigs made in the tool room. As our 
contention may be disputed, we cite in support of it 
the voluminous report, Io. 25, of the Engineering 
Standards Committee on Errors in Workmanship— 
an extremely interesting document. 

This report was drawn up as a preliminary step 
towards the standardisation of a system of limits. 
and was based upon an extended investigation of 
the errors of workmanship incurred in 13 workshops 
in turning shafts and boring holes—plain cylindrical 
work, the easiest of all shapes to machine accurately 
The measurements were made by the National 
Physical Laboratory, which reported that ‘‘ accuracy 
of measurement beyond 0.0005 in. was seldom at- 
tained, owing to the presence of foreign matter and 
the variation of temperature. Thus, an expert can 
only hope to measure with an accuracy of half a mi 
under workshop conditions; and half a mil is greater 
than a hundredth of a millimetre. Hence shop mea- 
surements never need be taken beyond .o1 mm. 

The measured Error in Workmanship ” is de- 
fined as the difference between the size aimed at and 
the actual size of the work, and for the latter the 
mean of many measurements is taken as the actua! 
dimension. We shall return to this point later. lu 
the case of specimens manufactured on the limit 
gauge system, the size aimed at has been taken 
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as the mean between the stated high and low limits. 
On this basis, the report shows that, in general, the 
error of workmanship on shafts averages 1.6 mils, 
varying roughly from I mil on a 2. in. shaft to 2 mils 
on an 8-in. shaft, though the error is not necessarily 
proportional to diameter, and in the case of holes, 
the results showed little relation to diameter, but 
averaged 1.8 mils. When the data were classified, 
work manufactured to limits came out best, with 
S€neral averages of 0.85 and 1.2 mils for shafts and 
Holes respectively. Ground specimens showed 1.1 
Nils, against 1.9 mils for shafts not ground. Work 
nt manufactured to limits gave 2.2 and 2.3 mils 
{cor shafts and holes respectively. 
Classifying in terms of purpose, we have this 


teable : — Average error of 


workmanship. 

Class of Work. Shafts. Holes. 

Small tools ... ee 988 2 . 0005 .. . 0010 

High speed engines and dynamos .OOII ... .OOI0 

Gun mountings ... ses .. . 0012 .. 0014 

Gas engines aR 885 . . . 0020. . 0028 

Locomotives ot a . . 0031 .. .0025 
Large machine tools 85 s . 0025 . 0033. 


These figures relate to the average diameters of 
the shafts and holes; but the specimens are generally 
somewhat taper and often elliptical, 30 per cent. of 
all the shafts and 46 per cent. of all the holes having 
a variation of at least .oor in. in diameter, and 13 
per cent. of all shafts, 29 per cent. of all holes, beiny 
elliptical by that amount. 

The committee gave the following formula for 
limits : — 

Limit/2 in mils = + (0.1D +0.5) where p is the 
diameter in inches. This gives from a minimum of 
a mil total tolerance up to 3.4 mils at 12 in., but from 
5 to 12 in. diameter the slope is reduced, to give 
Z mils at 12 in. (“Tolerance is “a difference in 
climensions, prescribed in order to tolerate unavoid- 
able imperfections of workmanship.’’) 

It would be a mistake to infer from the statement 
that the error in workmanship ”’ is, say, 1.6 mils, 
that that figure represents the limit of error; on the 
contrary, as stated above, it is an average figure, and 
when the tabulated details of measurements are ex- 
amined it is seen that the maximum errors—which 
are of great importance, for a shaft that would 
apparently fit a hole on the average basis may actu- 
ally not enter it at all owing to the maximum errors 
being greater—are often much more significant. 
This fact is well illustrated by the circumstance that, 
although the investigators say they were seldom able 
to attain an accuracy within half a mil, the bulk of 
their data are given in tenths of a mil! A few ex- 
amples, taken from one of the highest classes of 
workmanship—high-speed engines and dynamos— 
may be cited: 


Nominal Taper Elliptical Tolerance Error 
diameter. mils. mils. mils. mils. 
1.502 (hole) ... 1.0 ... O. 3 .. 0.75... 0.0 
2.375 (shaft)... oO ... ILO .. IO .. 0.6 
2.378 (hole) ... 1.5.0. IO .. 0.3 
2.375 (shaft) . I. o 0.5 .. IO ae. 0.2 
2.378 (hole) ... 1.5 0.5 10 0.3 
4.0055 (hole) ... 2.5 DO «45. 2255. 2eb- 1020 


Here we see that a bearing is found to be 1 mil 
taper and 0.3 mil elliptical; yet the error in work- 
manship ” appears as 0.0! In another case the taper 
is 1.5 mils; the error appears as 0.3 mil; and the 
last example is still more striking, a taper error of 
2.5 mils and an elliptical error of 1 mil being so far 
neutralised by other errors that the resultant error 
is 0.0. Even on this peculiar system of reckoning 
errors, according to which a shaft journal may be 
made to appear absolutely correct if it is 2 mils large 
at one end and 2 small at the other, the average 
error of all the 500 specimens examined, as stated 
above, was oyer 14 mils. 


One of the most weighty objections to the metric 
system 1s the theory that jigs and gauges and 
patterns will have to be altered, at very great ex- 
pense to engineering works. As regards patterns, 
a little consideration will show that there is not the 
slightest necessity to alter these; as we have pointed 
out, the accuracy with. which a casting is produced 
is not a matter of a thousandth or even a hundredth 
of an inch. The many sources of error in this work 
—uncertain shrinkage, enlargement of the mould in 
withdrawing the pattern, inaccuracy of fit of the 
flasks, and warping of the casting, render it use- 
less to aim at a result within half a millimetre of 
the desired dimension. Hence drawings of castings 
can safely be figured to the nearest whole millimetre 
without touching the patterns. Neither is there 
generally any occasion to alter dies for die-casting, 
or for forming small articles in presses, remember- 
ing that what is aimed at is the correct result, and 
the mere fact that the dimensions of the result are 
expressed in inches or millimetres has no bearing 
whatever upon the suitability of the article for its 
intended purpose, unless it has to fit some other part. 
Articles manufactured by these processes could be 
figured to the tenth of a millimetre, which would 
in general be smaller than the error of workmanship. 

As for jigs and gauges, these are wholly a matter 
for the tool-room. There is no need to alter them 
at all, because, being usually figured in thousandths 
of an inch, they can just as easily be figured in hun- 
dredths of a millimetre—with a gain in accuracy, on 
paper. Another point, which must not be over- 
looked is the fact that both these types of appliances 
have a comparatively short life—not that thev 
necessarily wear out quickly, but changes in design. 
which are always occurring or impending, put an 
end to their usefulness. With few exceptions, the 
life of jigs can be put at not more than two or three 
years—a writer in the American Machintst recently 
estimated it at not over one year—and therefore, if it 
is judged essential to alter a jig because it is to be 
measured in millimetres instead of inches—surely a 
curious reason—it is grossly unfair to charge all the 
cost to the metric system. 

Gauges, if of standard dimensions, might have a 
ionger life than jigs, but it must be remembered that 
they are liable to wear, and must be checked and 
readjusted from time to time; the slight alterations 
that might be necessary to bring them to convenient 
metric dimensions could be made on these occasions, 
and though they would not be inexpensive, they 
would, at any rate, involve only the adjustment of 
existing gauges, and not the construction of entirely 
new gauges. That new micrometers and other fine 
measuring appliances would be needed in the tool- 
room must be admitted; but these would not involve 
a cost that could be regarded as prohibitive. 

The fact that, when the need arises, work is done 
to metric measurements, without the least difficulty, 
knocks the bottom out of the allegation that the 
room must be admitted; but these would not involve 
immense cost. It is not true. Neither the workmen 
nor the machines offer any difficulties; there is no 
need whatever to alter jigs and gauges, or to change 
shop standards. Only the drawings require re- 
dimensioning, and anyone familiar with shop 
methods in a progressive works knows that to alter 
a drawing is an everyday proceeding. In this con- 
nection we wish especially to emphasise the follow- 
ing points :—where interchangeability is necessary, 
the measurements usually must be taken to the thou- 
sandth of an inch (which is fully covered by the 
hundredth of a millimetre)—and are effected bv 
means of gauges—limit gauges or otherwise. These 
gauges are prepared and adjusted in the tool-room. 
and the workman who uses them does not need even 
to know the dimensions to which they are made: 
only the tool-room mechanics are concerned with 
them. The workman, in fact, does not work to inch 
measurements or millimetre measurements; he 
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works to his gauges, and nothing else, except in the 
case of dimensions the accuracy of which is of no 
importance. The latter can, therefore, be taken to 
the nearest millimetre or, at the very most, to the 
tenth of a millimetre (0.004 in.). here standards 
have been prescribed by the Engineering Standards 
Committee, there is usually no need to alter them; 
they can be expressed in terms of millimetres to the 
necessary degree of accuracy, with fewer decimal 
places than the inch measurements. To illustrate 
this point we give an example based upon the table 
given on p. 644 in inch measurements. It will be seen 
that the millimetre table, although not originally 
drawn up in mm., presents no difficulties. 


2 | 2 
; : 3 f ; . 33 : 
ale f 15 21 iy 
42 fo | ag Bs è E 5 8 | g3 
s5) s4 33 a3 5 #4 E- E 
ES 8 Bs 2 q Ss SE 38 
Ache mm. mm. mm. mm. mm. mm mm. 
+ | 6337 | 0166350 0% 6863| 007 637 
4 | 12°682 | “018 | 12700 018 | 12°718 | 018 12˙736 
¢ , 19027 | 023 | 19°050 |'020 | 19°070 | '023 ' 1093 
1 28.375 028 25˙700 |-025 | 25425 | 025 | 25430 
l4 | 38'069 | “030 | 38:099 0 38:130 | :033 | 38:163 
2 | 50761 | ‘038 50˙799 038 50-837 °088 | 50875 
4 |101647 | 051 | 101°598 051 10161 051 ' 101°700 
8 203˙133 064 | 203°196 | 064 | 203°260 | 064 | 203°324 


As regards the objection raised on the score of 
screws, this is a bogey which has long been laid. 
In the first place, it is well known that metric threads 
can be cut with English leading screws, and English 
threads with metric leading screws. We have before 
us an advertisement of an American lathe, in which 
this is referred to. 

In the second place, when screws are cut on differ- 
ent lathes, they are never accurately interchangeable 
unless the leading screws were both cut with the 
same original leading screw. It was for this reason 
that the National Physical Laboratory some years 
ago erected a special lathe for the express purpose 
of cutting leading screws for British engineers. 
Screws and nuts are only truly interchangeable when 
thus produced from a common origin, either the 
same leading screw or the same taps and dies. 
Hence here again the workman is not concerned 
with the system of measurement in use, but only 
with ready-made tools. 


(To be continued.) | 


OUR TRADING OPPORTUNITIES 
THROUGHOUT THE WORLD. 


(Continued from page 614.) 
The Trade of China. 
We have so recently reprinted the 


1 excellent address of Mr. Riddle, de- 
ushin 5 ; : 
British Goods! livered at Birmingham, that it may 


seem that the British firms have 
enough advice and information to go on with in 
regard to China as a market. But we are hearing 
so much about the ways of the German in worming 
his way into that country that we must place a num- 
ber of statements on record. Mr. Ainscough, our 
British Trade Commissioner, is addressing British 
business people in this country on impressions gained 
during his investigation of the China market. He 
has shown that the pushing of British manufactures 
there has been left largely to German merchants. 
To those who say, What does it matter who 
sells the goods so long as they are British 
made? Mr. Ainscough replies that the German 
will not sell British goods one moment longer 
when he can find ways of getting the same sort 
of thing made cheaply in the Fatherland. It is 
common knowledge that the German did a big sale 


of British goods in Warsaw, because the people 
there insisted on having them, but his sense 
of patriotism in trade is unquestionably strong, and 
he won't sell anything British if he can help it. Mr. 
Ainscough advises British traders to co-operate more 
generally with British distributing houses in China. 
There is, from what we have just heard, energetic 
work being done by some British firms operating 
here and in China. We have been told of a firm of 
merchants not unconnected with the engineering 
trade who, finding their occupation more or less 
gone at the outbreak of the war owing to the opera- 
tions in Northern France, and to the stoppage of 
German exports by our Fleet, dispatched a small 
army of travellers to a certain foreign market to 
book ‘‘after the war’’ contracts. The firm is 
British, and its enterprise is highly commendable, 
but of course the business will be placed where it is 
most convenient to get it executed—perhaps here, 
perhaps in the States, perhaps with suspected neu- 
trals, perhaps even in enemy countries. Is it not 
preferable that British manufacturers should them- 
selves, through their own representatives or organ- 
isations, be securing the business for British works? 


H. M. Consul, V. L. Savage, in his report 
for the year 1914 on the trade of Changsha, 
refers to the steady growth year by year 
of the recorded value of that trade, but 
he says that it is more an index to the extent to which such 
trade is steamer-borne than of the actual increase in the 
volume. He states that the overwhelming preponderance of 
British shipping is due to the energy and enterprize of Bntish 
shipping s long established in China, but the lack of 
enterprise on the part of British merchants in general (with 
two or three exceptions, and these are youthful importing 
firms) has left the 5 of the valuable trade of Hunan 
to be done almost entirely by their German competitors. He 
says that the latter have done most of the pioneering work 
with characteristic patience and severance. ‘' They have 
earned the profits they have made and the advan they 
have acquired.“ But, he adds, the methods adopted by Ger- 
many cannot be reckoned as sound in all respecte, and ther 
are demoralising to the Chinese. methods are based 
to a certain extent on economic factors and conditions which 
do not apply, on the whole, to British trade and manafac- 
tures, even of a parallel order.“ The engineering trade is 
quoted as affording a good instance of the differing conditions 
and methods. Consul Savage continues :— 


“ The enormous output of the large Ger- 
man engineering works de outlets in 
many markets, in order to secure continuity 
of production. Temporary sacrifices may 
have to be made, in consequence, with a view to obtain ani 
preserve a hold on those markets. These take the shape of low 
initial prices, long credits, and even loans to purchasers of Ger- 
man machinery, on the sole security of contracts under which 
the latter are more or less tied down to obtaining any further 
supplies of machinery they may require from the same soure, 
during a term of years; or to provide a quid pro quo for the 
loan, which may not carry payment of interest, in the shape 
of raw or partly manufactured products, delivered at pront- 
able rates to the German purchasers thereof. In the mean- 
time, it may be noted, the Chinese clients have to pay heavils 
for accessories and fittings, which, being ially adapted 
to the plant sold to them, have to be obtai from the Same 
or affiliated manufacturers, whereby the latter make excellent 

rofits. I have good authority for saying that British manu. 
acturers do not, as a general rule, produce on the same scale 
as the Germans. Their capital, their works and their output 
are usually smaller. While they may be able to supply articles 
of equal and sometimes even better quality at approximately 
the same price, they may not wish to cut down their probi 
or wait for them; or they iay preter to sell in other markets 
where they need not do so. These are some of the principal 
reasons for the predominance of the German over the Bn 
engineering trade in China. It is due as much to different 
economic conditions as to the lack of the necessary organis- 
tion and enterprise on the part of British engineering mant- 
facturers.“ 


German 
Methods. 


Germany's 
Big Output. 


The success of a number of younge 
British firms trading in general manufac 


Moder tures on modern lines is quoted as pronn: 
Succeed beyond question that an increase in 
expenditure on a larger European staff and 

more agencies is amply warranted br 

results.“ But this system is not followed by the old: stab 


lished merchants, who have hitherto preferred to centralis 
their trade at the few large importing centres and to des 
only in large quantities of goods at a time, and have beer 
content to leave the distribution at long range, entirely it 
the hands of native middlemen.  ( Savage says thi! 
there is no necessity for maintaining this system, indeed 
there are good reasons for discarding it. Competitioa amon, 
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foreign merchants themselves enables the shrewd Chinese 
trader to cut down their profits more and more, not infre- 
quently to a minimum. ile they are keen enough t make 
use of the foreigner and his ppo: the Chinese readily 
combine together against him. The effects of such a combina- 
tion are easy to bring about, and extremely deadly where 
large interests are concentrated at one spot. The remedy 
is clearly to adopt a more open formation. In the case of a 
highly centralised trade, the Chinese middlemen can and do 
combine together to control the trade, and make too many 
profits for its welfare and vitality. Any attempt on the part 
of Europeans to introduce useful innovations calcula to 
secure better results or an expansion of business is apt to be 
met by the threat, or the reality, of a boycott, if the middle- 
men’s profits are at all jeopardised. German business houses 
have a number of European agents up-country: for the sale 
or purchase of goods, most of them able to converse with the 
natives, study their requirements, and make bargains with 
them if necessary—having realised the great value of a know- 
ledge of the Chinese language on the part of their agents and 
salesmen. The report later shows that it is due to the efforte 
of German firms that the former native prejudices and other 
factors which raised great difficulties in the way of the suc- 
cessful exploitation by Europeans of the vast mineral wealth 
of China have been overcome. 
'' The export of certain ores and metals 
The is NOW a principal feature of the trade of 
Travelling bangsha. British enterprise has 
Hun bad practically nothing to do with it.” 
. In considering the golden pro ts of 
Changsha, Mr. Savage asks: to what 
extent is British trade represented at Changsha? The 
answer is that, including two shipping companies, there are 
two British firms having European agents at Changsha; seven 
more, including two non-European insurances companies, are 
more or less inadequately served by native agents. That is 
all! As against that, a year ago, there were here 11 German 
firms represented by 14 Germans, one Briton, and two 
Chinese agents. Owing to trade depression and the war, four 
of these firms have now closed down and four Europeans only 
remain at present to represent the more important houses. 
But it must be noted, on the other hand, that the mineral 
trade of the province is still predominantly in German hands, 
as well as its produce trade, the main outlet of which is the 
neighbouring port of Changteh, now about to be opened to 
foreign trade and residence. Branches of several German 
exporting firms are already established there, but no British 
firms are represented except by native agents. Two British 
mining engineers who have lately been travelling in the 
interior of Hunan report that, at almost every place where 
the prospect of mineral produce shows especial promise, the 
Germans have already entered into relations with the mine 
owners and established some sort of a hold. In addition to 
the Germans, there are also at Changsha agencies of five 
important Japanese firms and about a dozen smaller ones. 
and the number of Japanese subjects is greater than that of 


any white race, excluding missionaries. From this it will be 


seen that our wide-awake and enterprising commercial rivals 
are taking advantage of good opportunities for the expansion 
of their trade which, while equally open to the British mer- 
chant. are not receiving from him the attention which they 
should command. The real fact of the matter is, there is 

plenty of room for more British firms than 


Plenty of now exist in China. New capital and new 
Reom for blood are wanted to rejuvenate our trade. 
the British. The newcomers, if any, will no doubt have 


to build up their trade connections; but 
this is an easier task in China than in any other country. 
New firms will have to engage men of local experience, and 
train others; but they will not, like the older firme, have to 
break through the opposition of their old-established connec- 
tions among the Chinese and institute new and unpopular 
methods, while they will have less. or nothing, to lose, and 
much ta gain. As regards Changsha. a warning is needed. 
The place has a great future before it. but space for residential 
and business quarters is very limited. The value of land is 
already high and tends to increase rapidly. In a few years’ 
time costs of installation will be such as to require a very 
considerable outlay. The first in the field will score heavily 
in this respect.” 

Lead and zinc metals are exported in the form of ore, the 
output of lead during 1914 being close on 4,000 tons and that 
of zinc 12,894 tons. The producing source is the Shui K’ou 
Shan lead and zinc mines, the output of which is controlled 
by three German firms, while the machinery used is either 
of German or local make. For it is the fact, however remark- 
able, that a foreign-trained Chinese mechanical engineer. 
assisted by a staff of foreign-trained Chinese fitters and 
mechanics, turns out on the spot, in a remote district of 
Central China, a number of articles of modern machinery 
which serve their purpose excellently. 

Several years ago the output of the Shui K’ou Shan mines 
was pledged for six years to a German firm, in return for an 
advance of 1,000,000 taels (about £150.000) wtihout interest. 
By this arrangement the firm in question, although probably 
unable at present to finance this branch of its trade. has 
nevertheless continued to take delivery of the supplies of ore, 
the value of which goes to repay the loan. The ore itself is 
stored in the firm’s warehouses at Wuchang until circum- 
stances allow of its disposal. 


In the present comparatively undeveloped 


The Demand state. of the Hunan market it is not pos- 
has to be sible to gauge to what extent it might be 
Cultivated. made to absorb particular items out of the 


vast range of British-manufactured goods. 
Cheap but serviceable tool steel and tools, machinery, electrical 
fittings, lamps and lampware, caps and hats, enamelled ware, 
needles, and a number of other articles of common use and low 
cost, already find a considerable market. Among the restricted 
class com of the Hunanese gentry there is much wealth, 
and certain luxuries, the nature of which would be required to 
be ascertained, would no doubt find an ever-increasing number 
of purchasers. It is rather a question of educating the market 
up to a higher standard of requirements. But to obtain this 
object personal enterprise is a sine qud non. Trained travelling 
agents could do much useful work in this direction. But more 
effective, perbaps, would be some kind of an emporium, in 
which a large mrio of goods could be exhibited and sold at 
reasonable rates under foreign supervision. In the case of 
articles not suitable for a retail trade, show-rooms are 


indicated. 
(To be continued.) 


THE PRODUCTION AND PROPERTIES OF 
ELECTROLYTIC COPPER. 


By B. WELBOURN. 


(Abstract of Chairman's Address, delivered to the MANCHESTER 
Locau SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
November 16th, 1915.) 


NEARLY everyone of us is a user, in some form or another, of 
electrolytic copper. A search of the Institution records for 
twenty years loses no paper devoted to it, although it is a 
prime necessity of every electrical engineer. 

The world's output of copper in normal times is about 
1,000,000 English tons per annum, the highest production 
being that of approximately 1,006,000 tons for 1912. Of this, 
the U.S.A. alone proces 55 per cent. (against 572 tons only 
in 1850), the whole of North America produced 66 per cent., 
and North and South America together produced 73 per cent. 
As this huge quantity is mainly controlled from the U.S. A., 
it is easy to see how the copper prices of the world are regu- 
lated from there. 

585 is the next biggest producer with 65,000 tons. Spain 
and Portugal gave 59, tons, Russia 33,000 tons, Australasia 
47,000 tons, while the combined production of Germany, 
Hungary, Turkey, and Bulgaria on a peace footing is about 
35,000 tons. The British Isles produce 300 to 400 tons only now. 
whereas the native production was 15,968 tons in 1860. 

The world’s production in 1850 was 52, 400 tons. It had 
reached 334,565 tons in 1895, and this had trebled by 1912. In 
the same period, the ouput of the British Empire was more 
than quadrupled from 23,495 to 99,440 tons. e increasing 
production and consumption correspond with the development 
of the applications of electricity. 

The statistics for 1912 show that the principal manufactur- 
ing countries absorbed copper as follows :— 


l Tons. Tons. 
North America. ... 365,922 Austria-Hungary 50,590 

ny se eee ... 243,173 Russia . 38,818 
Englan e. eee eee 147,551 Italy ... 34,378 
France PE . 106,753 


Copper is nearly always associated with gold and silver, 
which can be electrolytically separated from it, and are now 
recovered instead of being lost, as was usually the case until 
electrical methods were available. About 70 per cent. of the 
world’s output of copper is refined electrically, and from the 
461,583 tons refined in the U.S.A. in 1907, 13,995,436 oz. of 
silver and 272,150 oz, of gold were recovered by electrolytic 
separation. 

ost of the ores have to be calcined before smelting, in 
order to get rid of part of their sulphur, and this is done in 
mechanical calciners. After partial calcination, the ore is 
smelted (usually in a cupola furnace) to extract the earthy 
matter and to concentrate the copper, etc., with part of the 
sulphur and iron into a matte. is matte will run from 45 
to 50 per cent. of copper, and then it is transferred to a 
Bessemer converter, which blows it up to 97 per cent. to 99 
per cent. with the gold and silver contents, and is the result 
of treating ores which have sometimes only 3 per cent. to 
4 per cent. of copper originally. The copper is run from the 
converter into slabs about 18 in. by 28 in. by 3 in., which are 
then transferred to the refinery, where they are again melted 
for 24 hours in a reverberatory furnace with a capacity of 
150-200 tons of copper for further purification. The copper 
from this furnace is run into moulds to form the cast anodes, 
7 0 0 are usually 36 by 36 by 11 in. thick, and weigh 500 lb. 
each. 

Under ‘good conditions, in the U.S.A. works the cost of 
converting a 50 cent, matte to metallic copper is about 
3d. per lb. of refined copper. 
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Most works employ the multiple system, in which anodes 
of cast copper and cathodes of electrically deposited copper 
strippings 36 by 36 by 1-32 in. thick are hung in lead-lined 
vats. The space between the electrodes is 14 to 2 in., and the 
pressure employed is about 0.3 volt for every pair of electrodes 
in series. The electrolyte is an acidulated solution of cupric 
sulphate, and contains 14 to 2 lb. of CuSO, and from 5 to 10 
oz. of HSO, per gallon of water, and is maintained at a 
temperature of 130 deg. F. The current density is usually 
74 to 12 amperes, and should not exceed 18 amperes per sq. ft. 
of anode surface, as it has been found by experience that the 
mechanical properties of the metal depend on the current 
density used. With this latter density a high temperature 
and rapid circulation of the electrolyte must be maintained. 

In practice, 14-in. thick anodes decrease in thickness in ten 
days to 4 in. thick, and pure electrolytic copper is deposited 
on the cathodes until they are just over J in. thick, while the 
precious metals settle as slime at the bottom of the vat. The 
4-in. thickness of anode which is left is returned to the anode 
furnaces for re-melting and further casting. 

Theoretically, with a 100 per cent. current efficiency and 0.3 
volt between electrodes, 1 Ib. of copper should require about 
0.115 kw.-hour, but, in practice, the gross Kw.-hours required 
for refining and for power and lighting in the largest works 
is 0.14 to 0.15 Kw.-hour. The overall cost of the electrolytic 
refining of copper is not published by the refiners, but it is 
believed to vary from a farthing to three-eighths of a penny 
per lb. The finished cathodes are melted down, blown with 
air, poled, and then cast into wire bars, the average weight 


of which is 140 Ib. in England, and 220 lb. in the U. S. A., but. 


if required by the wire manufacturers, special bars up to 800 
Ib. in weight can be produced. 

For the transmission of electricity two varieties only are 
required: f 

1. Hard-drawn copper, which comprises all conductors in 
which mechanical strength is required; and 

2. Soft or annealed copper, which comprises all conductors 
which are to be continuously insulated, and in which the 
highest obtainable conductivity 1s required. 

us-bars for switchboard work may either be hard-drawn 
or annealed as required. 

The actual manufacture of wire from wire-bars is a straight- 
forward process, and wires can be successfully drawn from 
1 mil. in diameter, of very considerable lengths, up to 0.2 
sq. in, sectional area in lengths up to 7,000 ft. The wire-bars 
are heated in furnaces to a bright red heat and are then 
broken down in rolls, and afterwards rolled in the rod 
mill into rods which are coiled up while still hot. In this 
process the copper oxidises rapidly, and it is necessary to 
remove the scale by acid pickling and by washing. The 
removed scale is readily convertible back to copper by an 
electrolytic process. The clean coils are taken to the wire- 
drawing machines, in which the rod is drawn into wire by 
means of chilled iron and/or diamond dies according to the 
size. Wires of No. 17 S. W. G. and under are usually drawn 
through diamond dies only. 

The number of dies or holes through which the wire is 
drawn down to the required diameter depends on whether 
the wire is to be used hard or soft.“ and, if the former, 
on what tensile strength and other mechanical properties are 
needed. Generally speaking, the greater the number of holes 
or dies, the higher is the resultant tensile strength. 


Drawn SrecimMEN (Mr. T. Bolton). 


Diameter Tensile strength, Elongation p. c. 
in inches. tons per sq. in. in 10 inches. 
0.5000 — Y3.68 %h4 3.8 
0. 400 25.62 % 3.0 
0.300 — 28.30 — 2.6 


When hard-drawn wire is needed, it is now ready for use 
either as a single wire, e.g., a trolley wire, or it can be 
stranded into a more flexible conductor for use on an over- 
head transinission line. 

If soft copper is needed, the hard-drawn copper can be 
treated in a number of ways. The modern process most used 
for annealing copper and other non-ferrous metals is that 
known as the Bates and Peard,” or some variation of it. 
The system consists essentially of a cast-iron. retort which is 
heated externally, and which is sealed by water at both ends 
to prevent the entry of air through the descending mouth- 
pieces. The retort is filled with water vapour under pressure 
at a temperature of about S00 dey. F. for small wires, and 
1,100 deg. F. for larger wires, and the copper which is to be 
annealed is carried slowly through the heated tube by means 
of an endless conveyor. When the copper comes out of the 
retort, it is found to be perfectly annealed and to be as bright 
in colour as it was before treatment, while there has been 
no loss of weight. The heat remaining in the coils of wire is 
sufficient to cause the water from the seals to evaporate and 
leave quite dry wire, which is then ready for stranding and 
Insulating. 

Where long lengths of wire are required, it is frequently 
Necessary to joint wires together during manufacture. In the 
smaller sizes which are used in the construction of insulated 
cables this may be done conveniently and economically by the 
use of electrical butt-welders. 

For trolley wires, some engineers prefer that copper wire 
bars of suitable weight should be used to ensure getting the 
lengths required without any joints. An alternative to this 


is to joint the rolled rods (from which the wire is to be drawn) 
by means of scarfed joints which are brazed together with 
silver as the solder, and extensive experience of this method 
shows that it is entirely successful. Both this and the elev- 
trically-welded joint referred to earlier will stand drawing 
down through the dies, and, in the finished wire, the joint 
cannot usually be detected by the eye, nor is its tensile 
strength any less than that of the rest of the wire. In fact, 
it is usually higher. 


BRITISH STANDARD FOR COPPER CONDUCTORS. 


The first attempt to standardise copper conductors was 
made by an I.E.E. Committee, whose report was published 
in January, 1900. 

The standard at present in use is the one issued by the 
Engineering Standards Committee (No. 7, revised March. 
1910), but it is understood that this is under revision, which 
is certainly needed, in view of the International Electre- 
Technical Commission's Publication No. 28, International 
Standard of Resistance for Copper, March, 1914, which has 
already been adopted in the new standardisation rules of the 
American Institute of Electrical Engineers, dated July Id, 
1915, as follows :— 

1. At the temperature of 20 deg. C. the resistance of a wire 
of standard annealed copper 1 metre in length and of uniferin 
section of 1 sq. millimetre is 1/58 ohmi = .0172414 obm (2) 
deg. C. = 68 deg. F.). 

2. At a temperature of 20 deg. C. the density of standin 
annealed copper is 8.89 grammes per cubic centimetre (554.9%) 
Ib. per cubic foot)., | 

3. At a temperature of 20 deg. C. the constant mass 
temperature coeticient of resistance of standard anneal! 
copper measured between two potential pointe rigidly fixed to 
the wire is .00398 = 1/254.453 per deg. C. (.0Q2183 = 
1/458.016 per deg. F.). 

4. As a consequence, it follows from (1) and (2) that, at » 
temperature of 20 deg. C. the resistance of a wire of standard 
annealed copper of uniform section, 1 metre in length and 
weighing 1 gramme is 1/58 X 8.89 = 0.15328 ohm. 

Paragraphs (1) and (4) define volume resistivity and 
mass resistivity’’ respectively. This may be expressed in 
other units as follows :—Volume resistivity = 1.7241 microhm- 
c.m. (or microhms in a cm. cube) at 20 deg. C., = 0.67870 
microhm- inch at 20 deg. C. and mass resistivity ” = $75.27 
ohms (mile, pound) at 20 deg. C. 

In the interests of uniformity, it is to be hoped that the 
Engineering Standard Committee will adopt the above stan- 
dards, and will further provide that— 

5. The resistance of hard-drawn copper shall be considered 
2.7 per cent. greater than that of annealed copper of the 
1 at the same temperature (i. e., 20 deg. C. or Ò 
deg. F.). 

6. The legal standard wire gauge as fixed by Order in 
Council, dated August 23rd, 1883, shall be adopted as the 
standard gauge, as in the existing standards. 


In the meantime, it should be noted that the Engineering 
Standards Committee defines hard-drawn copper wire as Wire 
which does not elongate more than 4 per cent. on a gauge 
length of 10 in. when broken by tension, and that the stan- 
dard resistance for it is just 2 per cent. higher than that for 
annealed wire at 60 deg. F. (15.6 deg, C.). 

It may also be noted that the Board of Trade’s exsisting 
regulations for overhead lines require that the elongation of 
hard-drawn copper wire will not be less than 2 per cent. in 
a length of 10 in., so that wires for such lines naturally t:'l 
between elongation limits of 2 per cent. and 4 per cent. - 

The British Engineering Standards for Trolley Wire is cen- 
tained in Report No. 23. issued in August 1905, but it neels 
revision in view of the subsequent experience gained in the 
manufacture of such wires and of the common use of grooved 
sections of trolley wires. 

The testing of annealed copper conductors is very simple. 
and is confined to gauging the wires with a micrometer gauze 
and measuring the ohmic resistance, and sometimes to the 
weighing of samples or coils. In the case of hard-draun 
copper, additional tests are necessary to determine :— 

1. Tensile strength. 

2. Extension as a test of hardness. 

3. Limit of proportionality (elastic limit). 

4. Absence of brittleness. 


Tests (I). (2). and (3) are usually made simultaneously or a 
Speciinen which is exactly 10 in. long between the grips «! 
a Dennison, Buckton., Avery or other suitable testing machine. 
Modern testing machines are arranged so that autographic 
records of the extension of the wire may be taken, which are 
sufficiently accurate for commercial work. If, however, erac! 
extension measurements are needed, then they must be made 
carefully by an experienced worker, with an extensometer. 
In practice, it is found that the actual tensile strength m- 
creases in proportion to the diameter, and not to the sections! 
area, as one would expect. although the tensile strength in 
tons per square inch increases with a decrease of diameter. 
After analysing a number of tests made by Mr. Thomas Bolton, 
Mr. A. P. Trotter found that the tensile strength could be 
expressed as follows :— : 

T=a-— bD. 


Mr. D. R. Pye and other investigators have found from 4 
large number of tests that tbe value of a is approximately .“. 


— — 
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and that of b is 20, on all sizes of conductors up to 0.5 in. 
diameter. 7 : * 
It is not, however, sufficient to define the strength of the 
wire; it is also necessary to have some check on its hardness 
and absence of brittleness by ascertaining that it does not 
fall below a stated minimum extension per cent. Tests on 
wires from 0.075 to 0.5 in. diameter show that the minimum 
extension can be expressed by 
i E = OD. 
On these results, Mr. Pye has suggested (Journal of Institute 
of Metals, No. 2, 1911, Vol. VI) the following as the basis 
of a satisfactory definition of hard<drawn copper :— 
. Hard<drawn copper, when in the form of circular wires. 
shall have a tensile strength not lens than that given hy the 


formula 
T = 00 — Do. 


and an extension per cent, on a marked 10-in. length, includ- 
ing point of fracture, of not less than that given by the 
formula— 
e 2 5 XD. 


where in the foregoing formule : — 

-~ T = tensile strength in tons per sq. inch of original section. 
e = extension per cent. 

' D = diameter of the circular rod in inches. 

An examination of the standard figures prepared by the 
Wire Committee of the American Society for Testing Materials 
(1909) for wires ranging from 0.04 to 0.46 in. diameter shows 
that they agree closely with the above specification for strength, 
Woie 13 minimum extension figures agree closely with the 
ormula : — 


e 2 4 D. 


The Engineering Standards Committee might, therefore, 
5 the adoption of Mr. Pye's specification on the grounds 

a 4 

(a) It calla for a high standard which can easily be obtained 

y the leading manufacturers throughout the world; 

(b) Tables of the minimum tensile strength and extension 
per cent. can be prepared. for use for all the usual sizes of 
wires; and 
le) It is easily applied to all intermediate sizes. 

Test (4) is almost wholly covered by Test (2), and probably 
could be displaced by it, but the British Post Office and other 
users specify the following ductility test for wires which 
range in diameter from 0.0791 to 0.2237 inch :— 

The wire shall be capable of being wrapped in six turns 
round wire of its own diameter, unwrapped, and again 
wrapped in six turns round wire of its own diameter in the 
same direction as the first wrapping, without breaking; and 
shall be capable of bearing the number of twists set down in 
the Table without breaking. The twist test will be made as 
follows :— 

The wire will be gripped by two vices. one of which will 
be made to revolve at a speed not exceeding one revolution 
per second. The twists thus given to the wire will be reckoned 
by means of an ink mark which forms a spiral on the wire 
urng torsion, the full number of twists to be visible between 
e vices :— 


the ease with which they can be applied; but it should be 
noted that the Department does not specify any extension test. 
It may be stated, however, with considerable confidence, that 
wire which complies with Mr. Pye’s specification will also 
automatically comply with the Post Office specification. Apart 
from this, it does not seem clear why a wire which is to be 
erected and subjected to longitudinal strain only should be 
tested by wrapping and twisting, and the extension test would 
seem to be a more scientific way of determining the toughness 
of the metal. This opinion is confirmed by the action of the 
Wire Committee of the American Society for Testing Materials 
in Offering explanations of their omission of these wrap and 
twist tests from their specification for hard-drawn copper wire. 


(To be continyed.) 


LEGAL. 


ELECTRICAL WORKER FINED AT TYNEMOUTH. 


AT Tynemouth Police Court, on the 12th inst., George E. Horler, 
30, described as an electrical worker, wae charged under the 
Defence of the Realm Regulations with having failed to answer 
questions on October 26th. 

DETECTIVE Mason said that, acting on instruotions from the 
Chief Constable, he visited Tynemouth electricity works on 
Ostober 26th, to see Horler, who was employed there, but the man 
was absent. He then went to the accused's lodgings, and questioned 
him. Asked where he was born, accused said he was born at Hull, 
an4, later, said at York. He refused to answer other questions that 
were put to him, and he was taken to the police station. Having 
obtained authority, witness searched acoused's boxes, and he found 
a motor and cycling map of the Wembley District of London, a 
manual of military engineering, and a bank-book. Witness made 
farther inquiries, and found that in the early part of the year 
Horler went to work with Messrs. Holmes, electrical engineers, at 
Newcaatle-on-Tyne, but left after three days, without notice, and 
without drawing the wages due to him. The man next worked at 
Hall asa switchboard attendant for six months, and then secured 
a situation in the power station of the London and North-Western 
Railway Co. at Wembley. While there he secured a place at the 
Tynemouth electricity works, and left Wembley without notice 
and without drawing his last week's wages. 

In reply to Mz. B. C. K. Snaao, who defended, WITNESS said 
they had obtained a birth certificate. This was produced, and 
showed that Horler was born at Yeovil, in Somerset, in 1885, that 
his father was a native of Somerset, and his mother of Durham. 

Mrs. E. F. GREEN, with whom accused was lodging, spoke to 
conversations which the acoused had with a Mr. Kenway and 
herself. Oa one occasion he said he would close down the Tyne- 
mouth electricity works. AccuseD: I did not, Witness added 
that when Horler came home on October 25th, earlier than usual, 
he eaid he had been dismissed. H said that he had burnt out the 
works, and that they would hear more of it in the morning. Mrs. 
Green added that acoused was always running England down and 


` sticking up for the Germans. D g 
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Weight per statute mile. | Approximate equivalent diameter. Maximum ) Weight of oo piece 
Mini resistance per or coil. 
cae prey sae See | MS | Re | ———— 
u D . i 
standard, | Minimum. | Maximum. | sandara, | Minimum | Maximum. * to pendard Minimum. Maximum, 
lb. Ib. w. in. in. in. Ib. Btandardohms. | Ib. w. 
800 784 816 0˙2237 0˙2215 0˙2259 2.400 . (16 1 0984 | | 
600 588 612 | 01937 | 01918 01956 1,800 | 2) 20 1 4645 100 110 
400 393 408 0°1582 0˙1566 | 01598 1,250 3125 2˙1968 
300 294 306 0°1370 0°1856 0˙1384 950 = (30 2˙9291 j 
200 196 204 0˙1119 0˙1108 0°1130 650 4 20 4 3936 5 | 130 
150 147 153 0˙0969 00959 0°0979 490 a 4 25 5 8582 Is 1420 
100 98 102 0'0791 0'0788 0˙0799 330 a 130 8:7873 E | 


To show how this works in practice, three standard 600-lb. 
oe ee taken at random and the following results were 
obtained: 


Breaking Twists in | Wraps Ohms per 

d. Pp. o. strain 6 in. | 6 f 

Specification 1,800 Ih 20 minimum. | 9 ai 14645 

Sample 1 1,895 dv. 228 66668 14590 
„ H 1,880 „ 30 666662 14540 
„ III 1.900 „, 28 66664 14891 


An extraordinary and unexpected result has been that the 
600-lb. wire had a breaking strain of 1,850 lb. after 20 twists 
had been applied, but there was no measurable extension. It 
would seem that the work done on the wire in twisting had 
increased its hardness and brittleness until it became useless 
for any practical purpose. 

The General Post Office tests for brittleness give a rough 
measure of the quality of the wires, and their value lies in 


. ö 


FRANCIS BATEY said that he was in charge of the Tynemouth 
electricity works on the night of October 25th, and Horler was 
assistant switchboard man. While witness was in the telephone 
box the lights went out, and on rushing back to the switchboard 
he found that Horler had been turning the regulator. There was 
no reason why he should have touched it. Witness re-adjusted it, 
and told Horler not to interfere with it. Witness went back to 
the telephone box, and immediately the lights went out again. 
He then found that, despite his warning, accused had again 
interfered. 

MB. E. TURNBULL, electrical engineer, said he was at he me 
when the lights went very low, and then came back. A few 
minutes afterwards they went very high and then very low. He 
at once rang up the works, and from what he was told he gave 
instructions that Horler must leave the works at once and see him 
next morning. Horler did not turn up in the morning. Some 
damage was done and some people were frightened. 

HOBLER, iu evidence, denied any malicious intention in connec- 
tion with the regulator. It was a patent type, which he had 
never seen before, and he turned it, inadvertently, the wrong way. 
He told a lie about hiv birthplace, so that no inquiries might be 
made at Yeovil to distress his mother, who was old and feeble. 
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Mr Snaau suggested that the magistrates should dismiss aa “facture of coherent filamenta, these metals being osmium and the 


“trimmings” the evidence as to the alleged conversations, and the 
incident of the power station. l 

Mn. T. Youne, the presiding magistrate, said they found the 
accused guilty of not answering questions put to him legally. 
They did not propose to go into anything else. The offence was a 
serious one in times like these. Taking into consideration that 
Horler had been in prison 16 days, they ordered him to pay a fine 
of £25 and the costa of the witnesses. - 


OsRAM LAMP WORKS, LTD., r. POPE'S ELECTRIC Lamp Co., LTD. 


THIS case came before the Court of Appeal, composed of the 
Master of the Rolls and Lords Justices Bankes and Warrington 
on November 11th, upon the appeal of the plaintiffs from a judg- 
ment of Mr. Jnstice Joyce, in the Chancery Division, giving 
jadgment for the defendants iu the action which was brought 
against them to restrain the alleged infringement of Letters 
Patent, No. 23,899 of 1904, granted to Dr. Alexander Just and 
Franz Hanaman, for “ Improvements relating to the manufacture 
of incandescent electric lamps.” 

The improvements claimed consisted in making filaments of 
pure tungsten by mixing finely divided tungsten or its com- 
pounds with an organic binding material, forming the filaments 
from the mixture in the usual manner, and then carbonising them 
in some cases after dinitration had been effected. The filaments 
were then raised to a high temperature by passing an electric 
current through them in an atmosphere of steam and hydrogen, 
and were rendered uniform or equalised by submitting them to 
the action of the current in an atmosphere of volatile tungsten 
compounds in the presence of a quantity of hydrogen. Plaintiffs 
also, by the action, claimed that the defendants had also infringed 
Lettera Patent (of which they were the owners) granted to 
Phillip Middleton, Justice in 1906 (No. 18,632) for an Improved 
method of providing metallic incandesoenoe bodies for electric 
‘glow lamps,” but at the trial in the Court below the plaintiffs did 
not open their case as to this patent. 

Defendants contended that they did not infringe, because they 
did not carboniee the filaments, and did not pass an electric current 
through them, but heated them in an electrically-heated furnace, 
and that they did not use an atmosphere of steam and hydrogen, 
and did not equalise the filaments. 

Plaintiffs, however, contended that the purpose of passing the 
current through the filaments was only to raise them to a high 
temperature, and that the defendants’ heating apparatus was 
equivalent to the plaintiffs’ ; plaintiffs also said that the defend- 
ants produced steam by the reaction taking place inside the tubes 
in which the filaments were heated, and so in effect used an atmos- 
phere of steam and hydrogen. 

The defence was that the plaintiffs’ patent was bad for want of 
subject-matter and utility, and for insufficiency of directions in the 
specification ; that the idea of making filaments of tungsten was 
old, and that the only evidence that it was possible to carry out 
succesafully the directions wae not to be accepted. Mr. Justice 
Joyce decided that the plaintiffs’ patent was not for making 
filaments of tungsten, but only for making them by the partioular 
process specified ; that the defendants did not use an atmoephere 
of steam and hydrogen in the sense in which it was used in the 
plaintiffs’ specification, and, further, that the defendanta had not 
been guilty of infringement. His Lordship farther held that if it 
had been necessary to decide the question of validity of the 
plaintiffs’ patent, it was doubtful if the subject-matter and the 
directions were sufficient. Upon these grounds his Lordship dis- 
missed the action, and from this decision the plaintiffs now 
appealed. 

Mr. A. J. Walter, K. C., Mr. Colefax. K. O., Mr. J. H. Gray, and 
Mr. Lunge appeared in support of the appeal, and Mr. T. Terrell. 
K. O., Me. Hughes. K. C, and Mr. Russell Clarke for the respondente, 

Mar. WALTER, in opening the case for the appellanta, said it was 
an appeal from a judgment of Mr. Justice Joyce on July 20th, 
who had dismissed the action on the ground of non-infringement by 
the defendante. Questions of validity were raised, but not decided 
by the learned jadge. Various issues were raised, some of which 
were the same as in action tried before Mr. Justice (now Lord 


Justice) Warrington. That action was brought by the present 


plaintiffs against the Z Electric Lamp Co. 

LORD JUSTICE WARRINGTON: I suppose the issue of validity 
may bu raised here? 

Me. WALTER: Oh, clearly. 

Continuing, the learned counsel said, in 1898 the demand for a 
metallic filament was a pressing one. Osmium was a very expen- 
sive thing, costing about £100 per lb. In 1904 the present inven- 
tion came along, and it was the first time that anybody had 
produced a coherent tungsten filament. Since the date of the 
plaintiffs’ patent other patents had been taken out. Before 1904 
no method was known by which you could so use tungsten. 
Messrs. Jast and Hanaman discovered that if you took one of the 
atmospheres by which Wel-bach had treated osmium and metals 
of that group, you could make a filament of tungsten. Defendants 
had raised several defencee. They said first of all that they had 
not infringed. Then they alleged want of novelty and want of 
sabject matter, insufficiency of directions and want of utility. 

THK MASTER OF THE ROLLS: You have opened a very large 
field Mr. Walter. Would it be possible for us to deal with the 
quertion of infringement or non-infringement first? 

Mn. WALTER replied that he thought that course would be 
convenient. but he thought it desirable thatthe Court should have 
a full statement as to the nature of the plaintiffs’ invention. 

Continuing, COUNSEL said that whet Welsbach did was to teach 
the world that certain defined metals could be used for the manu- 


metals of the platinum group. He taught the world nothing 
except what would happen with regard to the metals of the 
platinum group. He thought the evidence of the plaintiffs was 
to that effect, and no questions were asked of any witness by the 
defendants at all that that specification had taught the world any- 
thing more. Tungsten was a well-known metal, worth only some 
shillings per Ib., whereas osmium cost several sovereigns. At the 
time of Welsbach's specification tungsten was a well-known metal, 
and was largely used for hardening steel. Notwithstanding 
Welsbach knew about tungsten in 1898, it occurred to nobody for 
six years afterwards to experiment and try to make a coherent 
tungsten filament by a process which was one of the three pro- 
cesses'indicated by Welsbach. Tungsten for the purpose of fila- 
ments had been suggested long before Welsbach for electric light- 
ing. It had been suggested as long back as 1889 by Bottom, but 
all that he had done was to produce an incandescent fila- 
ment composed of metallic tungsten and carbon in varying 
proportione. ; 

Continuing his address, MR. WALTER referred to the specification 
of Siemens & Halske, No. 277, of 1904, and also to Galcher's 
specification. He (Counsel) pointed out that Welsbach's experi- 
ments did not lead him to suggest that tungsten could advan- 
tageously be used for making filaments. Defendants’ process 
consisted in taking a mixture of finely divided tungsten and an 
oxide of it, mixing it with a carbonaceous binding material, and then 
squirting thelmixture. The filaments so produced were put into an 
iridium furnace heated by electricity and filled with hydrogen 
and passed slowly from the cool lower part of the furnace to the 
hot upper part, and then back to the lower part—steam was 
formed in the furnace, and the process was in effect that of the 
plaintiffs. Electricity as used by the plaintiffs had no function 
other than heating. Counsel also explained the defendante’ 
alternative process before the final heating. By that process it 
appeared that the defendants put the filaments on holders ina 
quartz tube heated in an electric furnace to 950° O. and exhausted by 
an air pump, chemical action successively took place, and hydrogen, 
steam and carbonic oxide were formed. The filaments were then 
cooled, heated in air to 220° to oxidise the tungsten, heated again 
in the quartz tube to 950°, cooled, and finally heated to 850° in 
hydrogen. He (Counsel) contended that there had been clear 
infringement by the defendante, and that there wae subject-matter 
in the plaintiffs’ invention. Counsel then proceeded to read at 
great length the evidence given in the Court below. 


(To be continued.) 


DEXTER v. ALDERSHOT URBAN DISTRICT COUNCIL. 


Tuis claim for an injunction to restrain the defendants from work- 
ing the plant at their electricity works at Laburnham Road in 
such a way as to cause a nuisance or injury to the plaintiff, was 
opened in the Chancery D. vision on Tuesday. We shall report the 
matter next week. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


New Insulator Bracket. 


Pole-line brackets of pressed steel have recently been developed 
by Mesers. Hubbard & Co., of Pittsburg, Pa. The Peirce bracket, 
as it is called, is said to be of unusually strong construction, and 


Fic. 1.—PReESSED-STEEL BRACKET WITH SPRING THREAD. 


is provided with rounded surfaces which cannot scrape the insula- 
tion from the wires. The bracket is equipped with a epritg 
thread, as shown in the illustration, which, it is claimed, cannot 
lock the insulators. The spring thread yields and adjusta itself to 
the insulator.— Electrical World, 
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Tree Insulator. 


In order to prevent damage to shade trees and eliminate 
dangerous grounds, the insulator shown herewith has been de» 
veloped for use on city transmission lines, The device consists 
essentially of two pieces of semi-tubular galvanized iron which 


Fig. 2,—INSULATOR FOR PROTECTING SHADE TREES, 


are fitted together and held in place by circular screw clamps, 
The ends of the tube are equipped with porcelain insulators as 
shown. The insulator is being made in lengths of from 1 ft. to 
6 ft. When over 1 ft. long, poroelain-mioa insulators are l 
in the tube 1 ft. apart. The device is being made by the FRANK 
RIDLON Co., Boston, Mass.— Electrical World. 


Corrosion-Proof Fittings. 


We have received from the ST. HELENS CABLE AND RUBBEB 
Co., Lrp., of Warrington, samples of their most recent patent 


Fra, 3.—CORROSION-PROOF LAMPHOLDER AND CEILING Rose. 


through separate holes leading to the bottom of the ca and bent 

a special 

fluid compound being introduced, which fills the interior of the 
t. 


upwards to the terminals; a small screw plug allows o 
dap and completely seals i 


We understand that samples of these lampholders have been 
ted immersed in double strength battery acid for a period of 
20 hours, and after that placed under water with the lamp burning 


proof ceiling rose, figs. 3 and 4, is very similar in 
Principle to the corrosion-proof ceiling type junction box described 
in our issue of February 12th last, p. 204, but it has the additional 
advantage that the pendant leads pass down through the centre of 


for 24 hours, 
The corrosion- 


the fitting instead of over the side of the sealing cup, and it is 
secured to the ceiling by three screws instead of one, as shown then, 

It may be mentioned that this fitting consiste of a porcelain 
interior provided with internal sealing chambers divided by parti- 
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FIG, 4.—SEOTIONAL VIEW, CORROSION- PROOF CEILING Rosx. 


tions, to contain the junction terminals between ceiling and 
pendant wires, and this interior is screwed to the ceiling ; a poree- 
lain cup, which is filled with fluid compound, screws over 
the interior, and the fluid seals the contents against moisture or 
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Fic. 5.—VIEWS SHOWING CON- 
STRUOTION OF CORROSION-PROOF 
LAMPHOLDER, 


vapours. The wires are led through the oup to the interior; 
and pass out sheough the cup and down through the central hole 


to the ; 
Conduit Spacing Support. 


We have received from Messrs. SIMPLEX CONDUITS, LTD., of 
Garrison Lane, Birmingham, a mailing card, No. 604, desoribing 
the firm’s conduit supports, for use on the surface of brick or 
similar walls where the conduit should be supported free of the 


Fig. 6.—Coxporr SUPPORT, 


wall. The rag bolt is intended to be grouted into the wall with | 
Keene’s cement up to the shoulder, and the conduit will then be 
spaced out f in. clear of the wall surface, These supporta are 
made for § to 2 in, conduit, 


` 


| 


THE ELECTRICAL REVIEW. tel 77. Ne. 1,982, Normen 19, 195 


652 
_ GORRESPONDENCE. 
Letters received by us after 5 P.M. ON TUESDAY cannot r until 
the following week. Correspondents should forward their communi- 


cations at the earliest ible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Decimal Coinage and the Metric System. 


In all reports coming from abroad dealing with our foreign 
trade, greater stress than ever is laid upon the fact that the moet 
serious hindrauce to the extension of our commerce with metrio 
countries is the retention by us of our antiquated weights and 
measures. 

For years the Decimal Association has been urging without 
ceasing the adoption by the British Empire of the metric weights 
and measures and a system of decimal coinage. The country is 
now very much alive to the need fora thorough awakening from 
our past trade methods if we are to hope to suoceed in the struggle 
for commerce which will ensue when the war is over. The 
accomplishment of our aims is therefore hopeful, but if we are to 
succeed in bringing about this reform, we require the help and 
co-operation of all who are in favour of our object. I shall be 
pleased, therefore, to hear from any who are in agreement with us, 
and will gladly send farther partioulars of our work if application 
is sent to the Decimal Association, Finsbury Court, Finsbury 
Pavement, London, E. O. 

E. Merry, 
Aoting Secretary, The Decimal Association. 

London, E.C., November 10th, 1915. 


(Other letters on this subject have been received too late for in- 
sertion in this issue.—Ens. Eurec. REv. | 


A. E. G. Meeting. 


I note the correspondence in your issue of November 5th, 
relating to the above, but in spite of this correspondence it is very 
evident that the Electrical Co. is being supported by English 
manufacturers. 

I have in front of me a:price list issued by this firm dated 
November, 1915, which they have had the effrontery to send 
through the post, and which I assume has been distributed broad- 
cast. I notice that they claim to hold large stocks of the Osram, 
Mazia and Wotan lamps. Here we have the names of three firms 
in the Tungsten Lamp Association who are supporting the 
Electrical Oo. 

In view of the repeated claims that the Tungsten Lamp 
Association is one of German inspiration, the supply of Tungsten 
Association lamps certainly does not go to disprove such feeling. 


November 9th, 1916. Vigilant. 


Inquisition is striking the right note in his letter of the 6th 
inst. If the movement is to be of benefit to British trade we must 
have a definite programme. 

In spite of the letter of Anti- Humbug, our technical Press 
has the confidence of the majority of the electrical industry, and 
we can look to them to initiate the proper steps to give effect to the 
wishes of the electrical trade. We can be justly proud of the 
broad-minded views and lofty ideals of the technical Prese, and 
any movement that hopes to sucoeed in this matter must work on 
a olean issue with clean methods, or else we cannot rely on the 
proper support in the country. 

Thousands of our best brains are now abroad, in many cases for 
‘the first timé, leading a strenuoue life in defence of the old 
flag, adapting all types of machines to the most novel conditions, 
endeavouring to get the utmost value in work from whatever 
machine or instrument is in their charge, gaining experience in 
the severest school, with their lives and the honour of the flag at 
stake. When these men return at the conclusion of the war, they 
will be a most formidable barrier to German trade in this country, 
both because of the invaluable experience gained and by reason of 
their acqusintance with German methods at close quarters in all 
their ugliness. The technical Press is in touch with the views of 
the country, and we hope to see the matter take a more solid 
form than correspondence. 

° ; . Union Jack. 


- We note with pleasure Mr. Marryat’s statement in your current 
issue that the Electrical Cantractors’ Association has taken action 
respecting trading with the enemy, bat his protest would have 
had very mach greater force if he had given your readers a specific 
example of the success of its action. “ Inquisition ” suggeste that 
we should call a meeting of contractors. We are sorry to think a 
meeting should be required to instil the first principles of patriotism 
in the ranks of electrical contractors; but if it is necessary, 
here is a task ready to hand for the E.C.A., and although we are 
not members, we should be delighted to give the Association all 
the help in our power. 

The E. C. A., moreover, need not confine themselves to the Elec- 
trical Co., Ltd.; there is, for example, the Schorch Electrical Co., 
of Basinghall Street, not a limited company, bat an integral part 
of the German firm. These people, before the war, were busy 
supplying loom motors, and not only supplied German-made 
machines, but also imported electrical Huns to wire and fix them. 
These workmen, together with the general mona zer, are now 
interned, but the business is being kept warm under the ægis 
of our benevolent Government. 


a 


There are also several firms of contractors and manufacturers 
with German managers and directors of military age still carrying 
on business in London. One director, we are informed, actually 
holds a commission in the German Army. 

E. P. Allam & Co. 
E. P. ALLAN. 


I have delayed replying to the correspondents who have oom - 
mented on my letter which appeared in the ELECTRICAL Review 
of October 29th, in the vain hope that there would have been st 
least a small percentage of the 3 000/5,000 contractors in the 
Kingdom who would have taken up their own cudgels. 

As it is, only one firm has been good enough to show its colours, 
but I do not forget that several—quite six—have previous 
written you in the same proper spirit. : 

I do not retract one single word of what I have written ; on the 
contrary, I have atill more reason for knowing that what I have 
written is fact. l 3 

You, Sir, have taken my remarks regarding the technical Press 
in too personal a manner, although I am glad it has given you the 
opportunity of such an honest disclaimer. But the fault I find is 
that you do not as a rule hit out strongly enough. You might 
remember that it is of very little use to handle such a subject as 
the one I am trying to arouse interest in, with too much delicwy. 
At times it is expedient to talk to the gentlemen of Billingsgate 
in their own language. But I am glad to read how you are 
improving, 

I am glad to ‘see the chivalrous letter of Messrs, Allam K Co. 
They cannot think that the average contractor is unlike them- 
selves. This thought does them credit, and I would that it were 
so. I do not deny that there are many firms and individuals like 
Messrs. Allam, but, in the aggregate, they form but a small pro- 
portion of the whole. The very existence at the present time of 
conoerns like the Electrical Oo., who live on factoring goods to 
contractors, is a proof, ipso facto, that contractors are behaving 
unpatriotically by supporting such concerns, Any profite that such 
merchant factors make must be at the expense of the fool, or 
worse, who deal with them. They toil not, neither do they ap u. 
but batten on the ignorance or cupidity of their customers, Only 
two or three firme of contractors’ have, so far, had the courage or 
decency to write and disclaim any trading with such concerne. I 
have failed to notice the name of Mr. Marryat’s firm. 

It may be taken, therefore, in this case of trading with there 
fine old British concerns, that He who is not for us is against ue. 

Quite apart from the above obvious and logical arguments, and 
in spite of Mr. Marryat’s bluff and mock heroics, it is notorious 
that the majority in number of electrical contractors in this 
country are men of very small meanr, who have no back bone 
either in regard to finance, business methode, or chivalry in their 
trade rivalry. Many of these persons who have barely made s 
living in the past by buying and selling the cheapest kind of 
German rubbish, are supporting concerns like the one in question, 


because they find it of advantage to do so, having in mind past. 


favours and the hope of future ones. 
Mr. Marryat admits that trading with the enemy has received 


| drastic treatment at various meetings of the E. C. A. Surely no 


greater proof of my contention could be produced. It must de 
borne in mind that the E. O. A. controls only a minority of the oon- 
tractors of Great Britain. Can Mr. Marryat assure you that the 
Council of the E. C. A. have taken any definite steps to dissuade 
the members from trading with such concerns ? 

The correspondence in your columns this week (November 13th) 
is very instructive. It would appear therefrom that despite the 
10 years’ memberehip of Mr. Marryat on the Council of the 
E. O. A., the position of the average electrical contractor, in 
to this matter, is somewhat worse that it wae, say, 10 yest 
ago. As the advertisements say: They (the Council) want more 

vril. 


Now, Sir, there is a very simple and inexpensive means of 
proving or disproving the truth of what I have written. There 
are some 8,000 to 5,000 electrical contractors in Great Britain. 
It would be an easy matter to put the question before each oae 
in a straightforward manner, and in such a way that there could 
be no question as to the issue and no hesitation needed as to a 
plain and honest yes or no answer. 

A ciroular letter could be sent to each, and the reply (postcard 
or letter) sent to you with the understanding that the name of the 
contractor, if desired, should not be divulged. Such a 
would cost for postage and printing some £15 to £20. I om 
willing to make myself responsible for addressing the envelope, 
and will also contribute 10 per cent. of the cost of the postage snd 
printing. No doubt nine other publio-spirited men will quickly 
volunteer, Mr. Marryat being number one. Twenty-one clear day 
after the last of the list has been sent out, the number of oe 
received, with the proportion to those sent ont, tò be pablishel © 
the next iseue of the neran I shall be delighted to find I m 
eat the leek, but I have no fear. 

As to the personal element—I always try to avoid this if pos- 
sible, and am sorry Mr. Marryat has introduced it. I do not think 
it affacts this subject in the least, but for Mr. Marryats informa- 
tion I may ssy that reasons of a very 
at the moment from disclosing my identity. I am not a! 
to sling mud; I am writing very seriously on a subject abost 
which I feel very deeply, and I have nothing to gain directly or 
indirectly if the contractors of this country do or do not take u 
the matter in a serious manner. Moreover, I am writing with 6 
little more than average knowledge of the subject. 

Anti-Hambag. 

November 15th, 1915. 


personal nature prevent Be 
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Noisy Motor-Generator. 


In reply to Troubled“ on the above subject in your issue of 


generator under these conditions running very smoothly ; the set 
was again tested on site under actual working conditions (supply- 
ing DO. tocinematograph arc), but to our surprise the surging 
noise which “ Troubled” complains of wae very noticeable. 

After further investigation, it was discovered that the singing 
was due entirely to electrical causee—the souroe of supply. 
In this part of the olty the single-phase current was supplied from 
a reciprocating set, as in most cases of 8. P., where the plant was 
put down in the early days. 

The magnetic field of the s8 P. motor being an osoillat'ng one 
agsiast a rotating field in the case of the polyphase motor, the 
reciprocating motion of the engine is superposed on this oscillating 
field, giving rise to the surging phenomena, the resultant period of 
the superposed oscillation synchronising with the natural period 
of vibration of the revolving parts. 

It was found that this trouble only occurred at the high speed, 
1,500-1,400 R. P. 1. The noise being objectionable, it was decided to 
putin a six-pole set, giving a synchronous speed of 1,000 B.P.M. 

When this set was tested on site, the trouble had entirely 


ji D. D. Rayner. 


Wolverhampton, November 15th, 1915. 


[Other letters have been forwarded to our correspondent.— 
Eps. RLC. BEv. } 


Economising on Audits. 


At the present time, when we are being instructed to economise 
in all ways possible, and when legislation can be put through at 
lightning speed, it seems to me that it would be an opportune time 
for our Legielature to pass a samall Act accepting the audit of a 
fem of recognised chartered acoountants for the accounts of 
electric supply companies, so as to avoid duplicate auditing, as at 
present. To many of us the present arrangement seems a farce, 
and this would certainly be a method of economising without 
sacrifi sing efficiency. 

Is this matter too commercial for the Institution to deal with 
or can we look to it to give us a lead 


Urban Electric Supply Co., Ltd. 
J. E. EDMUNDSON, Resident Engineer, 


BUSINESS NOTES. 


Bankruptcy Proceedings.—A. F. Hawonon, electrical 
engineer, Gosforth.— A first dividend of 28. 6d. in the £ is payable 
November 22nd, at the Official Reoeiver's office, 30, Mosley Street, 
Newcastle-on- Tyne. 

J. WRIGHT DEWHURST, electrical engineer, 52, North End Road, 
Falham.—The ereditors met on Monday, at the London Bankruptcy 
Court, when a statement was submitted showing debts £152, 
against assets valued at 224, and Mr. E. Leadam Hough, Senior 
Official Receiver, reported that the business was commenced by the 
debtor's father some 15 or 16 years ago, and was taken over by 
the debtor in August, 1912. He purohased the stock and tools for 
£38, and carried on the business until October 30th last, when he 
closed it in oonsequence of the war. The receiving order was 
made on the petition of the Sloan Electrical Co., Ltd. In the 
absence of any proposal the case was left in the hands of the 


Official Receiver to be wound up in bankruptoy. The following 
are the principal unsecured creditors, viz. :— 
OCockerell Bros. as bee zi kia 88 és . 420 
Harris, B. .. 1 Vee Da i gi sa . 88 
Langdon- Davies Motor Oo. as se Pe ie .. N 
Bloan Blectrical Oo., Ltd. kan Ai . 51 


Tom ARTHUR FLATHER, electrical engineers. Leeds,—Firet and 
final dividend of 4e. 6d., payable November 24th, at the Offi nal 
Rooeiver's office, 24, Bond Street, Leeds. 


For Sale.—The borough electrical engineer of St. Helens 
has for disposal one Babcock & Wilcox water-tube boiler, with 
superheater and underfeed mechanical stoker ; the Urban District 
Council of Denton has a Mather & Platt turbine pump and 63 B H.P. 
motor, with switchgear and self-starter, for sale. Particulars are 
given in our advertisement pages. 


Board of Trade Inquiries.—AusrRALIA.— The repre- 
sentative of a firm of machinery importers and agents in Melbourne, 
at present in the U.K. who brings a letter of introduction from 
H. M. Teade Commissioner, Australia (Mr. G. T. Milne), is desirous 
of making arrangements for the representation in Australia of 
Uaited Kingdom manufacturers of electrical and other machinery. 
The name, &o., of the firm can be ascertained on application to 
the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall Street, EC. 


Liquidation. — OENTRAL WIRELESS CO., LTD.—A 
meeting is to be held on December 13th, at 45, Newhall Street, 


Birmingham, to hear an account of the winding up from the 


liquidator, Mr. B. B. Earle. 


~ 


Catalogues and Lists, &c,—THr PARK ROYAL ENGIN- 
EERING WORKS, LTD., of Cumberland Avenue, Park Royal. N. W., 
have sent us a note pad, with fitting for attachment to the tele- 
phone; also a spare refill pad. Friends and customers of the firm 
cau have similar pads by making application to the above address. 

Messrs. Dick, Keer & Co, LTD., Abchurch Yard, Cannon 
Street, London, E.C.—Eight-page price list of Britannia metallic- 
filament lamps. We have also received samples of the Britannia 
lamp shades that have been issued for use while lighting 
restrictions are in force. Sach shades, which bear an appropriate 
Britannia design let in in white on a black background, can be 
obtained on application. The inner side iv white, so that the 
ahade is a reflector also. 

Messrs. LANDIS & Gyr, Elgee Works, Stonebridge Park, 
Willesden, N.W.—Circular of standard scales for wattmeters. : 

Messes. GILLESPIE X BEALES, Amberley House, Norfolk Street, 
W. C.— IIIustrated list, showing the Nilfisk electric suction 
cleaners in two types. One of these, type B, is a new model which 
the firm have recently placed on the market to meet the demands 
for a cleaner at a medium price, between that of. the Broomstick 
class of cleaner and the largest types. 

Messrs. FERRANTI, LTD., Central House, Kingswav, London, 
W.C.—Twelve-page attractive pamphlet, entitled: “The House 
Beautiful,“ and containing illustrations showing the convenient 
application of Ferranti electric fires in the various parts of the 
modernly appointed household. Prices are shown. The pamphlet 
is for circulation among consumers. 

THE GENERAL ELEOTRIC Co., LTD , 67, Queen Victoria Street, 
London. E.C.—New price list of Osram drawn-wire lamps of 
standard type, round bulb, spiral-filament type, and Axial type. 
Also a small folder giving price information regarding the lamps. 
Both of these lists are supplied over-printed to electrical con- 
trantors, dealers, and ironmongers. 

We have received from the County or LONDON ELEOTBIC SUPPLY 
Co., LTD., a specimen oopy of the illustration which has been 
designed for use in their electric heating circular announcing the 
terms on which they hire-out electric fires. It is of quite topical 
interest, and is certainly a oredit both to the artist and to the 


company. 


Book Notices.—“ Electric Arc Phenomena.” By E. 
Rasch. Translated by K. Thornberg. London: Constable & Co. 
Price 8s. 6d. net. 

“ Handbonk of Technical Instruction for Wireless Telegraphists. 
By J. C. Hawkhead and H. M. Dowsett. London: The Wireless 
Press, Ltd. Price 3s. 6d. net. 

“Scientific Papers of the Bureau of Standards.’ No. 257. 
Note on the Resistance of Radiotelegraphic Autennas,” Wash- 
ington : Government Printing Office. 


LIGHTING AND POWER NOTES. 


Australia,—The North Sydney (N. S. W.) Council has 
been informed by the general manager of the city eleotrio light de- 
partment that the submarine cable ordered in England for the enpply 
of electricity to North Sydney would not be ready for the final tests 
until early in November, and he was afraid the supply would not 
be available until February next. An overhead transmission to 
North Sydney, crossing the Parramatta River, was also being pro- 
vided, but would not be ready till February. . 

Additional generating plant has recently been installed at the 
Ipswich shops of the Queensland railways deparjment, consisting 
of a 1,000-Kw. Willans-Siemens turbo-alternator with condensing 
plant. The turbine is of the mixed-pressure type, of disk and 
drum construction, and runs at 3,600 R.P.M. ; the alternator sup- 
plies two-phase current. 

The power house at the new Federal capital, Canberra, has now 
been equipped, the plant including four Baboock boilers, with 
chain grates, economisera, and induced-draught plant, &c., supply- 
ing steam to two 600-Kw. Belliss-Brosh generating sets and one 
150-Kw. Robey-Hall set, with condensing plant, switchgear, and 
transformers. l 

The South Brisbane (Queensland) Council has agreed to support . 
the application of the City E.L. Co. for electric lighting powers in 
the city.— Commonwealth Engineer. 


Aylesbury.—The U. D. O. has accepted the offer of 
Lloyds Bank, Ltd., to renew the E. L. loan of £21,233 for another 
year, the rate of interest to be 5 per cent. for the first three 
months, and to be reconsidered after that period in view of any rite 
in the bank rate. 


Beckenham.—The U. D. O. has decided to grant a free 
supply of current to the war hospital supply depot. 


Bradford-on-Avon.— Under the Special Acts (Extension 
of Time) Act, 1915, the B. of T. has extended the time for making 
the transfer of the Bradford-on-Avon electric lighting order, 1914, 
for one year from January 30th, 1916. ae eee: 
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Broadstairs.— PRICE INCREASE. — The U.D.C. has 


uring the past half-year there has been a saving of £578 
on the cost of publio lighting by electricity. If the restrictions 
remain in force until March next, the saving for the present half- 
year will be over £700. 


Continental.— HoLLAND.— The Special Commission 
which was appointed some three years ago to investigate the 
question of the national supply and use of: electric current has 
concluded its labours. The consumption of current for lighting 
purposes in the next five years for the whole country is expected to 
be 84,787,000 Kw.-hours per year. The annual consumption of 
current by the large industries is calculated to amount to 170,850,000 
Kw.-hours and by the small industries to 12,151,000 Kw.-hours. 
The ourrent needed for agricultural purposes is estimated at 
5,660,000 Kw. - hours, but a larger amount is considered nece for 
the pumpe, aluioes, &., peculiar to Holland. The power furnished 
by windmills, steam engines, motors and various electric stations, 
requires to be augmented, the first-named by 6,700 KW., and the 
steam engines, &o., by 18,740 kw. These figures will be largely 
increased if the work of draining the Zuyder Zee is carried out, in 
respect of which about 54,000,000 Kw.-hours would be required. 
Eleotrio current is now employed in the working of the Hague to 
Rotterdam Railway and for eight tramways, but some half-dozen 
other lines are to be electrified which are now worked by steam 
power.— Industria e Invenciones. 

-IraLy.—The Società Elettrica Calabra Tirrena has been formed 
at Paola, with a capital of 150,000 lire, for the distribution of 
electrio energy for lighting, power and other purposes. 


Darlington.— Loa APPLICATION.—The T. C. has 
decided to make application to the L. G. B. for sanction to the 
borrowing of £15,600 for generating plant, coal-handling plant, 
cables and swi A , 

The Electricity Committee recommends that subject to the 

i 's report and the receipt of a certificate from the Minister 
of Munitions, tenders for the supply of a 3,000-Kw. turbo-generator 
and for the condensing plant be accepted. 

It was mentioned that the Committee had entered into an agree- 
ment with the North-Eastern Railway Co. te supply a 1,700-xw. 
demand, and an extra 800 Kw. was required for the Government 
demand ; in addition 400 Kw. was required for Meears, Summerson’s 
works, The3,000-Kw. generating set ordered last year would probably 
not be ready until the end of the year, and it was essential the new 
set should be ordered at onde. Darlington Times, 


Dodworth.—Prov. ORDER. — Sübject to certain altera- 
tions, the application of the Electrical Distribution of Yorkshire 
for a prov. order is to be supported by the U. D. C. 


Durham.—SanaTorium LIOHTINd.— The C. C. has 
with the electrical installation at the extensions 


decided to proceed 
at Hollywood Hall Sanatorium, at an estimated cost of £820. 


Edinburgh.—New Power Station.—The Corporation 
Electric Lighting Committee has agreed to recommend the accept- 
ance of estimates for the sea-water plant of the Portobello electric 
8 station. The amount involved is between £24,000 and 


Farsley.— The Council has given its consent to the 
Leeds Corporation providing a bulk supply of electrical energy to 
Cape Mills, in view of the fact that the premises are partly in 
Leeds and partly in Farsley, but this concession is without pre- 
jadice to the electrio lighting powers obtained by the Farsley 
aoe and leased to the Electrical Distribution of Yorkshire, 


Farnham.—The U.D.O. has decided, in view of the 
failure of the F am Gas and Electricity Co. to supply electrical 
energy within Hale Ward, that the Hale Lighting Committee be 
anthorised to expend a sum not exceeding £50 in obtaining such 
technical and legal advice as will enable it to report upon the 
advisability of powers being sought by the Council to supply 
energy within the district. 


Gravesend.—The T.C. has deferred a suggestion by the 
engineer that sanction to loans of £1,500 and £1,000 for mains 
extensions and house services respectively should be applied for. A 
proposal to supply free current for the X-ray apparatus at the 
V.A.D. Hospital, provided the cost of the cable is met, has been 
referred back to the Committee, there being a feeling that, as the 
cable would cost £75, and as the installation cost has been met by 
public subscription, the hospital should not be burdened with the 
cost of the cable. l 


Greenock.—The Director of Munitions in Scotland has 
taken up the question of water shortage at the electricity works 
with the Water Committee, pointing out that certain firms were 
willing to allow their water to be diverted to the electricity 
works conditionally on the Committee granting them privileges in 
the use of metered water. The Committee, after discussion, 
decided to express no opinion on the matter. 


Hudderstield.—YEAR’s PROGRESS.—A report relating 
to the electricity department of the Corporation during the past 
year shows that some extensive additions were made to the plant, 


lately the first of the new boilers has been started ; new overhead 
coal bunkers and elevating plant are also being erected. There have 
deen 2,446 H.P. of three-phase motors connected to the 
bringing the total to 8.706 H.P.; 118 H.P. of additional motors 
have been added to the single-phase system, bringing the total to 
2,628 H.P. These two systems gave atotal of 11,334 E. P. of motors, 
In regard to lamps, the connections during the year equalled 
20,368 lamps of 8 C.., bringing the total of lampe connected to 
the mains to 292,159. The motors connected during the year are 
about double the power of those connected in any previous year, 
and there are applications at present in hand representing a further 
addition of 3,000 H.P. Extensions of mains have been made to 
Milnsbridge. Mention is made of the difficulties which have had 
to be met in regard to the supply and prioe of coal, and these have 
been met, in part, by an increase of the charges to consumers. 
The demand upon the works for electrical energy is so great that 
it is almost certain that some steps will have to be taken to 
further increase the generating plant so as to provide the necessary 
output of energy. 

Hindley.—The U. D. OC. has intimated its willingness to 
allow the Wigan Corporation to supply electricity to Meri. B. 
Whalley & Co., on the understanding that the Counoil will under. 
take the supply when in a position to do so. 


Holme.—E.L. Soneme IxAUdURATED.— The Holme 
U.D.C. controls one of the smallest urban areas in England, 
including in ite district only 400 inhabitants and 90 houses, the 
ratable value of the place being £1,660. The villagers have pro- 
moted a private company of over 100 subsoribers—the largest of 
Which holds £18 worth of shares—with a total ocapital’of £800. 
They have secured an old mill in the village, and t selves have 
transformed it into a power station. The- electricity asheme bas 
cost £750, and has been carried out by Messrs. J. W. and R. Graham, 
of Huddersfield, and the opening ceremony took place last Saturday, 
when Mrs. Mary Howard, aged 89, and the oldest inhabitant of the 
village, officiated in the chief capacity. Already 56 honses are 
taking electric current, and there are, in addition, 20 street lamps 
lighted by eleotricity. 


Leeds.—At the last meeting of the Hunslet B. of d. 
approval was given to a recommendation of a Special Committee 
that new and adequate machinery should be provided in the 
Board's bootmaking and repairing department, and that it should 
be driven by electric power. 


London.—HackNEY.—The Finance Committee of the 
B.C. has decided to amend its application to the L. C. O. for sanction 
to borrow £2,950, estimated expenditure on house services to 
March Zlet last. The actual expenditure for this period has now 
been ascertaiued at £3,031, and it is necessary that the proposed 
loan should cover the latter sum. The Establishment Committee 
has recommended the B.C. to make an addition óf 2s. per week to 
the ordinary pay of all workmen on the weekly pay roll of the 
electricity and refuse destructor undertakings, such increase to be 
regarded as a bonus dependent on abnormal conditions, 

SHOREDITCH.—The B.C. has received the L. O. OC. e sanction to 
borrow £1,500 for the purposes of the electricity undertaking. 

Prick IscREASB.~—-The South London Electric Supply Cor- 
poration will advance its charges for electricity by 9 per cent, from 
the first quarter of 1916. 


Malvern.—The U. D. C. has decided with regard to 
current supplied to theatres and cinema shows, that provided elec- 
tricity forthe cinema machine is taken off the lighting supply. a 
discount of 14d. per unit shall be allowed if the account is paid 
within 28 days from the date of demand. A similar discount 
affeots ourrent used for stage lighting. 


Nuneaton.— WNW Scueme.—The Electricity Com- 
mittee of the T. O. has had under consideration details of a schen 
to introduoe electric light in new property which would not, in 
the ordinary way, have the light, and the engineer was authorised 
to carry out installations in six or eight houses through a con- 
tractor. The charge to a consumer through a prepayment meter 
will be fixed, for the present, at 54d. per unity the ordinary rate to 
come into force when the coat of the installation has been repaid. 


Sandgate.—Pusiic Licutinc.—The Folkestone E.L. 
Co. has informed the U.D.O. that it cannot allow any further rebate 
than at the rate of £210 per annum during the total time of 
extinction of public lighting. 

Swinton and Pendlebury.—BuLk Surpr.— The 
U.D.C. has agreed to take steps to extend the present agreement 
with the Lancashire Electric Power Co., under which electricity is 
supplied in bulk. 


Tunbridge Wells.—PCBLIC Lichtinc.—The T. C. has 
agreed, owing to restricted lighting, that the oost of street 
lighting by eleotricity from 17th, 1914, to May Silat lest, 
shall be reduced by £1,697. e Council has egreed to the 
electrical engineer acting as hon. secretary to the local Munitions 
Committee. 


West Bromwich.—PROPOSED LOAR.— The Electricity 
Committee haa decided that application be made to the L. G. B. for 
sanction to the borrowing of £8,850 for generating plant, owing 
to the increased demand for power. 

The sales of current for the quarter ended September 30th 
amounted to £5,876, an increase of £1,360, as compared with the 
corresponding period of last year. 
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Warminster.—The B. of T. has extended the time for 
making the transfer of the Warminster eleotrio lighting order, 
1914, for one year from January 30th, 1916, under the Special 
Acts (Extension of Time) Act, 1915. 


Wigan.— During the election of Corporation Committees - 


for the ensuing year, Councillor Roscoe expressed the view that it 
was inadvisable that members of the Gas Committee should serve 
also on the Electric Light Committee, his reason being that 
these committees were competitive. Other members expressed dis- 
agreement with this view, declaring that the committees were in 
friendly rivalry, and that it was advantageous that members 
should be on both committees, because they were then able to 
cempare notes and agree upon questions of policy. The matter 
was allowed to drop. 


Yorkshire.—E.L. ORD ERS.— The Otley U.D.C. has 
decided to support the application of the Electrical Distribution of 
Yorkshire, Ltd., for a provisional order for the district; the 
Bharleston P. C. is holding a special meeting to discuss a similar 
proposal ; while the Penistone U.D.C. desires the insertion of a 
purchase clause in its case. 


pt 


‘TRAMWAY and RAILWAY NOTES. 


‘Ashton.—Tsamway Waces.—The Tramways Com- 
mittee, along with the Stalybridge Joint Tramways Board and 
the Oldham, Ashton & Hyde Electric Tramways Co., recently made 
an offer of a Ad. per hour advance in the wages of the tramway 
men, but this has not been accepted, and the Committee has agreed 
to the matter being submitted to the Committee on Production. 


Birmingham.—Teamway AccipEnt.—On Friday, last 
week, a workmen's car on the Lozells and Gravelly Hill route 
overturned, causing the immediate death of one passenger and 
injuries to 30 others, of whom 11 are seriously injured. Owing to 
the greasy condition of the rails, following rain, the brakes did 
not act while the car was going down a hill, and it subsequently 
crashed into a tramway standard and turned over on its side. 

EMERGENCY TRAFFIO STAFF.—The volunteer motormen who 
offered their services to the tramway department, to take the 
place of those men who have joined the Foroes, are receiving 
training, and it is expected that some of the most proficient will 
be given charge of cars on the various routes of the city during the 
next few weeks. About 600 applications have been received, and 
about 10 per cant. have been dealt with up to the present. The 
850 lady conductors of cars are giving every satisfaction, and 
another 200 are training for similar positions. 


Bury.—The storm on Friday last caused damage to the 
wires on the L. & Y. electrio railway between Bury and Holcombe 
Brook, and on Saturday the trains on the branch were ran by 
steam. i 

Continental.—Spain.—The inauguration of the electric 
tramways at Las Palmas on the island of Majorca -will probably 
take place in March next. The date of the inanguration has had 
to be retarded somewhat on account of the war, as the plant has 
only been obtained with difficulty. 

PORTUGAL.—RAILWAY CONVERSION.—It is proposed to trans- 
form to electric traction the line between Lisbon and Cascaes 
belonging to the Royal Portuguese Railway Co., a work which has 
been sanctioned by the Government. The company at first proposed 
to carry oft the work on its own account, but after examination 
it was decided to throw open to competition the construction of 
the section and its working on lease. The only practical offer was 
received from the Estoril Construction Oo., which undertook to 
proceed with the conversion on its own account, on condition that 
the section was leased to, it for 50 years. As rental the sum of 
75 oontos (£16,800) is to be paid for the first year of working, 
which represents the maximum net receipts hitherto obtained on 
this line in any year, and the rental will increase to 80 contos in 
the succeeding four years, whilst the Portuguese Railway Co. will 
also participate to the extent of 10 per cent. of the gross receipts 
in fature years. | 

FRANck.— The Industrie Electrique learns that the Orleans, 
Toulouse, Lyons Railway Co., which had equipped two suburban 
lines at Lyons with an alternating high-pressure equipment, being 
the first to make the experiment, has decided to abandon this 
nag and to return to the D.C. system. One of the two lines, 

e Miribel to Lyons, has already been converted. The newly 
equipped line receives current at both ends, being supplied by a 
provisional sub-station at Miribel, pending the installation of a 
battery with which each end will be finally equipped, The other 
line, that between Lyons, Meyzieu, Pont de Cheruy and Cremieu, 
will probably be shortly fitted with similar equipment. 

ITALY.—Representations have been made to the Italian State 
Railway Administration by the railway section of the Pro 
Turin” Association, urging the completion and extension of 
electrification on the Piedmontese railway network, and in 
particular, the early completion of the electrification of 
the line Turin to Bussoleno is called for, with the laying 
of a second track in view of the saving of time and expense; 
also the supply of electric current for the working of the 
completed section to Modane of the Mount Cenis Railway, and the 
discontinuance of steam working on the Bardonecehia to Modane 


section, in the interest of this already installed electric plant. 
The absence of the co-operation of the engineers of the Paris, 
a hee and Mediterranean Railway is recognised to be a cause 
of the delay, but the Association seems to think the Italian 
Railway Administration shonld proceed, with or without their 
co-operation, in the interest of the future trade prospects of these 
regions. The Association also urges action with regard to the 
line Tarin-Pinerolo-Torre Pellice. Either the Administration 
should take over this line, or give help to the company owning 
it to complete its conversion to electric working. The Association 
finds it absurd that on the flat section of this line, from Turin to 
Pinerolo, electric working has been initiated, whereas steam 
_working is still retained on the other section of Torre Pellice, which 
is of a mountainous character. 

Application has been made for a concession for an electric tram- 
way from Biella to Pollone,a distance of 7°238 km. It is pro- 
posed to work the line by continuous current at 750 volts. The 
estimated cost of the undertaking is put at 572,000 lire. The 
company working the existing Biella-Oropa tramway will take 
over its working. 

The Società Anonima Orobia, of Lecco, has applied for a 
concession to construct and work five lines of electric tramways 
in the city of Leooo and suburbs, of a total length of 7,070 metres. 
The gauge of the line will be one metre. It is proposed to use 
continuous current at 1,000 volts pressure, transformed from 
three-phase current at 40 cycles and 8,300 volts, derived in part 
from the Orobia’s own station and partly from certain supply com- 
panies, The equipment of the transformer sub-station will consist 
of two 300-H.P. motor-generators. 

Progress is being made with the construction of the electric 
railway connecting Turin with Lanzo. Exten ive construction 
works have been required, five tunnels being tuilt, of which four 
are already finished. Six bridges have had aleo to be built over 
the Tosso and the Stura., Further, a 16-arched viaduct and a 
200-metre viaduct from Procaria to Ceres, are included in tbe 
scheduled works, The last-named is the only undertaking which 
has not yet been taken in hand. 


Glasgow.—Six women tramway drivers have been under- 
going training, and last week bad a preliminary two days’ trial on 
the street traffic, accompanied in each case by a skilled motorman. 


Halifax. — Tramway Extensions. — The T. C. has 
applied to the B. of T. for au extension of time for the completion 
of tramways in the borough, Queensbury, Shelf and Brighonse 
until August 18th, 1917. 


Huddersfield.—Tramway STATISTICS.—Some interest- 
ing figures are contained in a report on the working of the Oor- 
poration tramways during the year ended September 30th. The 
total receipts were £124.387 (an increase of £14,630, as compared 
with the previous year), and included £122,333 receipts from 
passengers; £1,176 from parcels; and £778 from coal haulage. 
There was an increase of 140 627 in the car-mileage run, the figure 
being 2,586,313 car miles (includine ooal trucks), and the number 
of passengers carried (23,429 259) represented an increase of 
3,253,813 on the figures of a year ago. At present there are 106 
cars and two electrically equipped coal trucks in the rolling stock; 
the total mileage of the tramways is 34. 


Hyde.—The Council is to ascertain from the Manchester 
Corporation on what terms it would provide a through service of 
cars to Hyde Town Hall ; to ask the Stalybridge, Hyde, Mosaley and 
Dukinfield Tramway and Electricity Board to submit any proposals 
it may have to make as to the user of tramways in Hyde and the 
terms and conditions of such user; and to ascertain what sugges- 
tions the Joint Board has to make with respect to the use of the 
tramways within the borough. 


London.—Women conductors were employed for the 
first time on the London United Tramways last week ; they are to 
be paid 48. 6d. a day for asix-day week, with a war bonus of 23. 6d., 
making 293. 6d. a week. 

According to the Times, there was a shortage of tramway cars 
in the metropolitan area on Monday, due to the number of drivers 
and conductors who left the South London depots to enlist in the 
Army. 


Lowestoft.— WOouEN Conpuctors.—The employment 
of female conductors on the tramcars has been sanctioned by the 
T.O. Four of the employés who have been at the Front have been 
wounded, one three times. 


New Zealand.—According to the Commenwealth Engi- 
neer, it is now proposed to duplicate the mile and a-half tunnel 
between Christchurch and Lyttelton, at a cost of £125,000, which 
pond result in the abandonment of the proposed electrification of 

ne. 

Good results have been obtained with a trial petrol-electric 
coach on a Wellington suburban line, and an endeavour is being 
made to obtain a sufficiently powerful petrol-electrio car, for 
3 ft. 6 in. gauge, to draw two large passenger cars up the North 
Island suburban gradients. l 

Electric train lighting installations are to be fitted on local etoak 
for trial purposes, with a view to their future use instead of gas on 
the principal express trains. 


Rochdale.— The T. C. has approved the recommendations 
of the Tramways Committee that the wages of the tramway 


employés be increased, as mentioned last week, 
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Wharfedale.—RAILLESS TRACTIOV.— Friction seems to 
have arisen between the Burley-in- Wharfedale Distriot Council 
and the Leeds Corporation in regard to the railless trolley system 
in Wharfedale. According to statements made by members of the 
Barley Council, it is thought that some injustice is being done to 
the users of the vehicles by making them pay 3d. to travel from 
Burley to Guiseley and 4d. to Otley, when the railway fares are, 
in both cases, only 24d. The Corporation has intimated that it 
cannot permit any interference with ite policy in regard to fares. 


TELEGRAPH and TELEPHONE NOTES. 


Argentina.—A concession has been granted to Don 
Ramon Tarrio Demaria for the establishment and working of a 
public telephone service in the distriots of Bernasoom, Villa Alba. 
and Jacinto Arauz. in the Central Pampa Territory, for a period of 
30 years.—Bvard of Trade Journal. 


Australia,—A charge against the Amalgamated Wireless 
(Australian), Ltd., E. T. Fiek, C. P. Bartholomew, and H. R. 
Denison, of trading with the enemy, was part heard in tember, 
at Sydney. It related to the execution of an indenture of licence by 
which, it was alleged, the Telefunken Co. would have been placed in 
a strong position with regard to the patent rights of wireless tele- 
' graphy throughout Australasia while the war was in progress, 


Hull.— Mr. T. Holme, manager of the Hull Corporation 
Telephone Department, attended a special meeting of the Telephone 
Committee on Saturday and applied, cn his own behalf and on 
behalf of all the employés of military sge, for permission-to enlist. 
It was stated that if all the eligible men enlisted the system 
would be brought to a standstill; nevertheless, the desired 
permission was accorded by the Committee. 


Italy.— The Consigliore Superiore dei Telefoni has 


authorised the acquisition by private tender of the following: 
10,037 metres of Patterson telephone cable for the city of Piacenza ; 
68,292 metres of telephone cable for Bologna, and 60,000 metres of 
rubber-insulated bronze wire. It has also sanctioned the extension 
of various telephone networks, 


Paragaay.—Asuncion, the capital of Paraguay, has been 
provided with a wirelees station, constituting the second military 
zone. It was opened to public service at the beginning of October. 


Spain.—A concession has been granted to the Man- 
comunidad de Cataluna (Union of Catalona), to install and work 
an interurban telephone network in the Province of Catalona. 
The network reverts to the State in 1957. 


Uraguay.—The Government has under consideration 
a proposal for the erection of a high-power wireless station 
similar to that projected by the owners of the Poulsen patents in 
5 and likewise presented by them.—Reriew of the River 
ate, 


Wireless in Territorial Waters. — At East Ham 
Police Court, on Saturday, Jakob Veenhoven, 43, a Dutch subject, 
captain of the s.s. Roepat, was charged with using on board his 
ship wireless telegraphy in territorial waters. The defendant 
was proceeding from the Dutch East Indies with a general cargo 
to London. The ship had called at Deal and was going round 
the North Foreland, up the mouth of the Thames, on Novem- 
ber 5th. On thet morning a naval officer, stationed at Ramagate, 
heard the s.s. Rvepat calling on her wireless Scheveningen, from 
8 o'clock until 8.35, when a message was sent in Dutch. There 
was no evidence that it was anything but a perfectly innocent 
message. The calls were very loud, and were interfering with 
Admiralty wireless communications, 


The Court imposed the maximum penalty of £10, and allowed 
£2 28. costa.— Times. 


Wireless on Board Ship.—The value of wireless tele- 
graphy to ships is well exemplified in the report of the U.S. 
Bureau of Navigation for the fiscal year 1915, which shows that 26 
vessels leaving American ports met with accidents requiring the 
use of wireless telegraphy to call assistance. Except in the case of 
the Lusxitunia, which was torpedoed, the assistance thus rendered 
resulted in but two lives being lost. Since the period covered by 
the report the steamehip Sant’ Annu, carrying 1,700 souls, caught 
fire at sea, but all were saved, and the Athinai was entirely 
destroyed by fire, the passengers and crew, numbering 470, being 
rescued, in both cases through wireless calls.—TZ. and T, Age. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Aberdeen.—November 25th. G. N. of Scotland Railway 


Co, Six or twelve months’ supply of telerraph material. Forms | 


of tender from the Stores Superintendent, 80, Guildford Street. 


Athy.—December 6th. U.D.C. Tenders are invited 
for lighting the town with electricity. Particulars from Mr, J. A, 


Lawler, Town Clerk. 
Australia. — December 7th. P.M.G.’s Department 
ginos, 
powder, manganese chloride, porous pots 
2 in.), outer jars for celle, carbon blocks, resistance boxes of 5, 
ohms, &c. See Official Notices October 15th, : 
December 20th. P. M. G. s Department, N.S.W. 4,360 telephones 


(Schedule 454).“ 

January 5th, 1916. P. M. G. 's Department, Cueenaland. dener 
wire and accessories (Schedule 356). January 26th.—Balaphens 
instruments (Schedule 344). 

January 19th, 1916. P. M. d. s Department, S. Australia, One 
common multiple switchboard, Telephone Exchange, Adelaide 
(Schedule 405). 

ADELAIDE.—January 19th. P.M.G. Common-battery switeb- 
board. See Official Notices to-day.* 

January 26th. Deputy P.M.G. Twenty tons of galvanised-iron 
wire, 400 lb. to the mile.“ 

BRIsBaNE.—P.M.G. January 26th. — Galvanised-iron wire. 
December let.—Measuring instruments. January 5th.—Jointing 
sleeves and copper-clad steel wire. See “Official Notices to-day. 

January 26th. Deputy P.M.G. Telephone. instruments, parts 
and accessories.* ; | 

GOULBURN. — December 15th. Council. One 200-xw. direct- 
coupled generating set, gas or steam driven. Specification, 10s., 
from the Local Government Association, 103-4, Queen Viotoria 
Marketa, Sydney, or the Town Olerk. 

SyDNEY.—December 6th. Municipal Council. 33,000-volt out- 
door transformers and switchgear. Specifications (10s. 6d.) from 
Electrio Light Department, Town Hall. 

December 20th. Metropolitan Board of Water Sapply and 
Sewerage. Three centrifugal pumps and electric motora, each to 
pump 6,300 gallons per minute, and one to pump 15,100 gallons 
per minute, together with switchboards, starters, &., for the 
pumping station at Marrickville, N. S. W. Deposit £10. Tenders 
to the Board, at 341, Pitt Street, Sydney, N. S. W.“ 

January 13th, 1916. N.S.W. Railway and Tramway Department. 
Two water-tube boilers, &., for the Zara Street power house, 
Newoastle. See issue of October 8th for further culars. 
railway freight- 

t. Particulars 


board, 
necessary for increasing the equipment of Melbourne Trunk 
Exchange from 108 to 240 lines. Schedule 1,207.° 
January 5th, 1916. Installation of automatic sprinklers and 
thermostats at Jolimont car-shed. Chief Storekeeper, Railway 


Offices, Spencer Street, Melbourne. 
PERTH.—December 8th. 294 accumulators, and power board 
complete, for P.M.G.'s Dept. See Official Notices ” October 8th. 


Canada.— November 23rd. Dominion Government 


D>partment of Naval Service, Ottawa. Electric cable and wire for 
H M. Canadian dockyards.* 


Chatham. — November 24th. T.C. Twelve months’ 


supply of incandescent electric lamps. Specifications from the 
Borough Surveyor's office, Town Hall. 


Enniskillen. — December Ist. Sligo, Leitrim and 
Northern Counties Railway Co. Twelve months supply of tele- 
graph materials. Furms of tender from Mr. J. Duff, Secretary s 
Office. * 


Ilford. — November 23rd. U. D. C. Triple-concentric 
cable and boxes. See Official Notices to-day. 


Manchester.— November 23rd. Tramways Committee. 
Hard-drawn copper trolley wire. Mr. J. M. MoElroy, General 
Manager. 


Salford.—November 29th. Manganese steel orossings 
eee Tramway Department. General Manager, 33, Blackfriars 


Specifications for the items marked ° can be seen at the Board 
of Trade Commercial Intelligence Branch in London, 


CLOSED. 


Aylesbury.— The U. D. O. has decided to accept the 
tender of Messrs, Johnson & Phillips, Ltd., for a cable for Bicester 
Road, at 4384. 


Broadstairs.—Mr. Vernon Hill, Broadstairs, has secured 
the contract for the electric light installation at the new Christ 
Charch now being erected. 


Glasgow.—The Cleansing Committee recommends the 
acceptance of the offer of Messrs. Woodward & Co. for the supply 
of carbons, &o., from December to May next. i 


Great Yarmouth, —The T.O. has accepted the tender 
of Messrs. Cleeves & Oo., London, for 3,000 tons of slack coal spd 
500 tons of hard steam coal for the electricity works. 
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London. — The Education Committee has received the 


following tenders for installing electric light in the Thornfield 
Road School. Hammersmith :— 


James Whitaker & Bons ee ia oie ate .. £491 
A. Hawkins & Bons 92 = 22 ee . 429 
G. Weston & Sons, Ltd. 488 


The Committee proposes to accept the first-mentioned tender. 
METROPOLITAN WATER BoARD.—The tender of Simplex Con- 
duita, Ltd, has been accepted, at £53, for eleotric fittings in 
commectioss with the installation of the electric light at the 
Central Buildings, Batterses ; ales the tender of the New Phonopore 
Telephone Oo., Ltd., at £108, to supply brass receiver cases with 
diaphragms, spacing rings, and ebonite ear - pieces. 


New Zealand. The Public Service Stores Department, 
Wellington, has received tenders for the following supplies :— 
20 miles of paper. aol. lead-covered 2 80 55 cable, 96 pairs. 


Turnbull e ( ted) EA Tolley & Son, Ltd. 
£8,000; A. D. 5. Jones, Lid Lt ., 28,030 / $ 


Baillie & Co., £8, 

Go mia: McCabe & Co., d. 28,050; 5 4 Hanson Electric 
3 wiles 8 8 1 lead-covered telephone cable, 89 pairs. 
& Jones, Lid, (aceepted), £576 ; Tolley & Son, Ltd., £591; 

4 Co., Ltd., 401; Richardson, MoCabe & Co., Ltd., £591; 

& O0., 2691 1 Lawrence & Hanson Blectrio Co., ' £680. 
23 N of 3 ce ta a telephone rege. 58 pairs.— 
Richardson, McCa accepted), £4,410; Turnbull and 
Jones, Lid., 2 1 1474 ag Bon, Ta! 24,128; A. D. Riley & Go., 
Conse 446: P. R. Baillie Co., £1,508 ; Lawrence & Hanson tric 
8 ee ‘of ef of paper-insulated, lead-covered 5 hone cable, 78 pairs.— 
Ltd. ( „ £1,020; Tolley & Son, Lid., 

Hairy A. D. Bile * Co: 144d. 


1,041; P. R. "Baillie 4 Co., £1,068; 
Richardson, McCabe & Co., Ltd., £1,071 ; Lawrence & Hanson Electric 


Co., £1,104. 
18 miles of peper-insulat>d, 5 5 coe 104 ree ern — 
Richardson, McCabe & Co. (accepted), £5 Riley 
and Co, Ltd., £5,473; — gee x Ltd., £5,486; B. R. aiie & Uae 
85. 25 "Turnbull & Jones, Lid., £5,616 ; Lawrence & Hanson Electric 


1 mile of peper- -insulated, o covered, armonred telephone oable.— 
Richardson, McCabe & Co., Lid. (acc its. D £182 ; Tollev & Son, 
Ltd., £185 ; Turnbull hy ee Led., 21 D. Riley & Co., Ltd., 
2188 : Lawrence & Hanson Electri ric Co., £188; P. R. “Baillie & Co., £189. 

15 eet of 5 load · oovered, , Armoured ee hone Coble, 1 

r8. — Ltd. (accept 975; Tolley n, 
645; P. R Balli Pd. 4 9 E., Richard hardson, McCabe & Co. 


— 
Ltd., £8,720; Lawrence & Hanson Electric Co., £3,735; Turnbull and 


Jones, Lied., 26,828. 
11 miles of paper - insulated, lead - covered, armoured n cable, 52 
pairs.—Lawrence & Hanson Electric Co. (accepted), £8,962; Tolle 
and Gon, Lid., 41,087; A. D. D. Riley & L Ld , 4,087; Turnbull an 
Jones, Ltd., £ P. e & Co., £4,113 9s.; Richardson, 
MoCabe & Ca., ara, £ 180. 
1 mile of paper insulated. 


po- ~ Richardson Ltd. (accepted), £463 
iley & Uo., ae im: Ti; Folie & Ban; Lid , £474; P. R. Baillie & Oo., 
bull 8490; Lawrence & Hanson Electric 


Co., £505. 
7 miles of paper-insulated, DFEN armoured tele hone oabl 104 


pen A. D. Riley & Co. d. (accepted), £4 oh 
å Co., Ltd., SAMO: nite & Son, Ltd., £4,840; Turnbull and 
R. Baillie & Co., 24,419; Lawrence & Hanson 


4,629 
100 nue of iosulated, twin-twisted wire. —Lawrence & Han son Electric 
Co. (accepted), £1,875; Richardson, McCabe & Co., Ltd., £1,887 10s. ; 
Turnbull & Jones, Ltd., £1,500; A. & T. Burt., Ltd., £1,586. 


New Zealand Shipping and Commeros. 


The Wellington Oity Council has accepted the tender of the 
National Electric Oo. for transformers, and that of Messrs. 
Richardson, McCabe & Co. for insulated wire. 


Sunderland,—The T.C. on the 10th inst. accepted the 
folowing tenders :— 


Ferranti, Ltd.—Meters. : 
B. Cleaton, Rees & Co.—Lubricating oil. 


FORTHCOMING EVENTS. 


University y College. 1a den en Wo November 19th and eg At 6 pm, 
th Lectures on Blectric Heating and Bleotric Furnaces,” 
by Fro. J. A. Fleming, F. R. 8. 
institution of Mechanical Engineers.—Friday, November 19th. At 8 p.m. 
'n Gate. B. W. Papers on The Chemical and Mechanical Rela- 
rp as of ron, Molybdenum, and Carbon,” by Prof. J. O. Arnold, F. R.., and 
Prof. A. A. Read, and The Cause and Effect of ‘Ghost Lines’ in Large 
Steel Forgings,” 'by Prof. J. O. Arnold, F.R.8. 


Greenock Electrical Society. aaaf, November 20th. — Visit to the 
Glasgow Sewage Works at Shieldhall. 

Friday. November %tb. At 7.456 p.m. At 1 Institute, 

Ma West oe Street. Paper on Land Diesel Installations,“ by Mr. 


November And. 


Post Office Telep hone = Tele ph Society. Mond 
per on Tele- 


At 6.80 p.m. 12 the I. E. B. Victoria Embankment. 
graph Experiences in India,” by Mr. J. J. Tyrrell. 


Diumimating Engineering Tuesday, November 28rd. At 8 p.m. 
At the sootety £, Arta, ‘Ace, Jonh = Adelphi. Disouasion on the 
tories 


first Report of the Departmental Committee on Lighting in 
Workshops. Opener, Mr, Leon Gaste 
Oreck Alsat Pager oa "Cons November alih, ient and Modern.“ by 
d. A eu x on ople, Ancient an ern,“ 
Sir Edwin Pears. p ves 
Institution of Electrical Engineers. —Thursda . November 25th. At e pm. 
At Vivtoria sambaukmeut, W. O. Paper on “Some Difficulties of Design 
of High peed Oederators.“ by Prof. A. B. Field. 
m Local Section. — Wednesday, November 24th. At 
e rh A Edmund Street. Paper on Some Difoulties 


— -m, a 25 8 
High-Speed Generators, by Prof. A. B. Field. 


orth-East r m Institution of Engineers and Shipbuilders.— Frida 
°F November 8 7.30 p.m. At Bolbeo Hall, 3 General 


Grand — Apsosation 


Ball bearings,” by Mr, Mr, H. J. J. Moyse). 


8.— Saturday. November 97th. At 


att 5 armoured tel pons Na 05 


o! Engineers, on Design and Application ot 


NEWS OF PRISONERS OF WAR AT 
RUHLEBEN. 


WE have received the following interestisg communication too 
late for inclusion in our “ Correspondence ” columns :— 

The following extract from a letter I have received from an 
engineering friend interned as a civil prisoner of war at Ruhleben, 
Berlin, may be of interest to some of your readers :— 

“There are a number of fellows here in our trade, for instance : 

Dreyfus, of Brunnenstrasse (A. E. G.). 

Trink, Jepson & Mendelsohn, of Adnil. 

Hotopf, Wuest & Ball, of Morganite. 

sass Stokes, North, Scholes, and Dewhurst, of Mather and 


Graham and Lucas, from Tadors. 

Kapp, son of Dr, Gisbert Kapp. 

Heather and Beurle, late of Vicfaloo. 

Plowman (A. E G.), back from Mexico. 

Swale, from Mannheim. 

Swift, Olement, Rodger, Lane, and Pink, formerly with Siemens, 
Stafford. 

Cooper, of Mirrlees, Wateon. 

Murray, late of Worthingtons, 

Copping, of Blackmans. 

Spencer, Nicholson, and Roberta, of Heap & Digby. 

Johnson, A.E.G. . 

Jenkins, formerly of the Westinghouse. 

Saul and Messent, formerly with the Brash. 

Kemp, Ibbetsen, Upward, Squire, Burgoyne, Hecht, Nicolls, and 
Klein, of A. E G. 

C. W. Hatt, of Duisburg. 

Lamb, formerly of Richardsons, Weatgarth ; and many others, 


“ My time has been spent largely in loafing, reading the paper, 
and discussing how long we shall be here. Interned civilians other 
than those of the engineering profession seem to be singularly 
incapable of logical thought or honest reasoning, and, where 
two or three are gathered together, you may be sure that 
they are belching forth the most blithering optimistic bilge. I 
am afraid I shall emerge with impaired faculties of reasoning and 
discussion, but wonderfully developed powers of invective and 
repartee, Nevertheless, it is a vulgar fallacy to suppose that time 
is not easily killed. Washing up and other domestic functions 
can be made, with skill, to last from one meal to the next. As a 
matter of fact, too, I am attending six course of lectures by first- 
rate men on various 'subjeots. 

“The Ruhleben Camp School does marvels with the facilities . 
at ita disposal, and teaches almost every subject and language 
imaginable, including even Chinese and nigger dialects. Then 
there are the Banking, Science, Technical, and Marine Engineering 
circles, which hold profitable discussions. Kemp holds forth on 
turbines, Ibbetsen on India, Heather on gold-mining, Jenkins on 
rotaries, Oopping on fans, and Laue on patent law before the 
technical circle, and some of the Murine people's evenings have 
been most excellent even for the laity. They had a fine evening 
of breakdown anecdotes and a lecture on gyroscopes by Venables, but 
their general desire seems to be for lectures on electricity by 
landsmen. U—— seems to lead a life of dignified leisure, B —— 
wields tools for the alleged purpose of putting his sleeping box in 
order, while they both scrape fiddles intermittently. I—— is a 
budding ‘‘Chef,” L——, I——, J—— and N—— wear ont deck 
chairs during the greater part of the day, though J——, L—— 
and U—— have taken to boxing. S-—— has made an electric 
rata of meat tins, and W—, I fancy, runs a young Exchange 
an ned 

My oorrespondent never fails to enlarge on the pleasure 
extracted from letters from home, and I venture to suggest that 
those of your readers who may find the namesof any of their 
friends in the above list might spare a few minutes to write them 

cheering letters from time to time, selecting their subject matter, 
of course, with due consideration for the feelings of the Censors, 
British and German. They will 3 not reoeive replies, as 
the restrictions on outgoing letters at Ruhleben are somewhat 
rigorous, but the knowledge of the pleasure that they are giving 
should be ample compensation. The correct form of address is :— 


A. B. Smith, Esq., British Civil Prisoner of War, 
Englanderlager, Interned in Germany. 
Ruhleben, c/o General Post Office, 
Spandau. Mount Pleasant, 
London, E. C. 
Baracke No. —— 
Box No. —— 


The oorreot Baracke and Box numbers can, of course, 
only be obtained after correspondents have got into touch with 
their interned friends. I understand that though it is not 
essential to give the Baracke and Box numbars, their omission 
causes a certain amount of delay in delivery at Rahleben. 

Letters should be posted in unsealed envelopes, and they do not 
require a stamp. The letter itself should bear the full address of 
the recipient, as given on the left-hand side above, and also the 


SYMPATHIGER, 


full address of the sender, 
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NOTES. 


Electric Lorries ?—“ Unable to purchase horses under 


4110 each, the Shoreditch Council is considering the advisability 
of purchasing motor lorries,"— Times, 


Alderman Sentenced.—According to the Times, 
Alderman James Hodgson Rodgers, chairman of the Newcastle 
Corporation Tramways, has been sentenced to 12 months’ imprison- 
ment in the second division for misappropriating moneys of the 
Tyneside Bank, Ltd., of which he was manager and trustee. 


` The Generators.—Owing to the war, this Society will 
not carry out its full programme this year, but in order to meet 
the wishes of a great majority of the members, the Boosters have 
arranged for one dinner only, in order to keep the Society together. 
It will be held at the Trocadero Restaurant at 6.15 p.m. for 6.30 on 
Friday, December 3rd. Mr. Victor Marmont has charge of the 
arrangements, 


Renewing Lapsed Policies.—In the City of London 
Court, on Friday, before his Honour Jadge Rentoul, K. O., C. E. 
Heath & Co., Ltd., insurance brokers, 3 and 4, Royal Exchange 
Buildings, E. O., made a claim against Mr. O. R. Belling, Derby 
5 for £10 Os. 8d., premium on a policy of insurance 

ec 

Mr. Gamble, plaintiffs’ solicitor, said that the policy was to 
insure the defendant against claims under the Workmen's Com- 
pensation Act. Defendant had been insured, and the policy lapsed 
on September 9th. By an oversight it had not been renewed, and 
in March last defendant telephoned the plaintiffs and said a claim 
was going to be matie upon him for an accident, he being under 
the impression that the policy was still in existence. It was 
pointed out that the policy had lapsed, and plaintiffs offered 
either to issue a new policy at once from that day and to give no 
attention to the claim which the defendant said had been raised 
against him, or to renew the policy as from the previous 
September, and to deal with the claim on the defendant's behalf. 
Defendant said he would rather the policy was renewed as from 
the previous September, and that had been done, the premium for 
which was now sued for. > 

Judge Rentoul said he thought if a policy was not renewed 
it lapsed as a matter of course. 

‘Mr. Gamble pointed out that that was so, unless as an act of 
grace plaintiffs chose to renew the policy and to date it bak to 
the time when the renewal premium should have been paid. 
Plaintiffs were simply carrying out the business on behalf of the 
Excess Insurance Co, 

: Judge Rentoul said that the plaintiffs were backed up by a 
dooument which defendant had accepted. He must find for the 
plaintiffs, with costs. 


War Munitions Cases.—At a sitting of the Oldham 
Munitions Tribunal, last week, Walter Thomas, a foreman in 
the switch department of Messrs. Ferranti, Ltd., Holl in wood, 
applied for a leaving certificate. He declared that, although 
the firm were engaged on munition work, he himself was not 
actually working on munitions, ani he desired a leaving 
certificate because he had had the offer of a post to take 
supervision of a shell factory. He was a rkilled engineer, and had 
the experience to qualify him for the position offered. Ia view of 
the country's urgent need of munitions, he contended that his 
abilities were not at present being used to the greatest advantage, 
but when he applied to the firm for his release it was refused.— 
For the firm, Mr. Thomas said that for the past six weeks the 
applicant had been substantially employed on munition work.— 
The applicant said that he had been engaged on switchgear, and 
that was not munitions work. Moreover, there was no difference 
in the work he was now doing and that he was doing prior to the 
war.—The Chairman (Mr. W. Sella:-s) said that S0. 3 of the 
Manitions Ast referred, in addition to direct munitions, to the 
making of eabstances or articles for war purposes.— The applicant 
s ud his contention was that switchgear work did not come under 
the description of articles used in war. Some of the switches he 
had made, he alleged, were for private firme.—Mr, Whittaker put 
in a list of firms to whom the firm had supplied switchgears, and 
said that practically all thoe named were engaged in the manu - 
facture of munitions of war.—The Chairman said he and his 
colleagues were satisfied mat the applicant had been employed 
eubstantially on munitions work, and refused the certificate. 


At the same Court, Frederick Jones, of 12, George Street, 


Dukinfield, a chemical plumber in the employ of the Tudor 
Aocumulator Co., Dukinfield, applied for a certificate to enable 
bim to take up munition work at Queensferry. On behalf of the 
firem, it was stated that they had been engaged on Post Office 
ocntracts in connection with telephone exchanges and in making 
batteries for ambulance trains. The firm was now a controlled 
establishment. For the making of lead boxes and lead linings 
chemical plumbers were necessary, and owing to enlistments the 
number of chemical plumbers employed by the firm had been 
r duc d from 13 to nine.—The Chairman said he was doubtful 
whether Post OTce work could be called munition work, and, 
personally, he woald say that ambulance train work was not muni- 
tion work also. He had been instructed, however, that ambulances 
were arti:lea used for war purposes, and therefore came within 
the scope of Sec. 3 of the Act.—It was admitted that up to a week 
prior to the application the applicant had not been engaged on 
munitions work, and the Chairman said the certificate would be 
granted 


L. C. C. Electrical Employės: War Wages.—The 
L. O. OC. Highways Committee considers that the increased rates of 
pay under the Award of August llth, 1915, should be paid to the 
men in the electrical section of the tramways department, and 
recommends :— l l : 

That the rate of pay of wiremen in the electrical section of the 
tramways department engeged on wiring tramway depots be 
increased from 10d. to 10}d. an hour. 

That wiremen in the electrical section of the tramways depart- 
ment engaged on wiring tramway depots be granted an advance of 
$d. an hour in addition to the increase specified in the foregoing 
resolution: that wiremen's labourers in the electrical section 
engaged on wiring tramway depôts be granted a pru rata advance ; 
and that such advances be regarded as war wages, and recognised 
as due to, and dependent on, the existence of the abnormal condi- 
tions prevailing in consequence of the war. 

The General Purposes Committee of the L.C.0. recommends that 
the rates of pay of the undermentioned skilled staff at the Thames 
tunnels shall be as follows :— 


Blackwall Tunnel, 
8 Weekly rate of pay. 


Leading wireman and fitter .. 8 .. 458. 6d. and emoluments valued 


at 188, a week, 
Electrica] wireman and fitter. Ss .. 42s. 6d. 
Switchboard attendants (perm. and temp.) .. 42s. 6d. 


Greenwolch Tunnel, 


Leading machinery attendant .. 92 .. 52. ôd. 

Belief and shift engineer (temporary). 45. 6d. 

Bleotriocal fitter ee ee ee ee ee 49a. 64. 
Rotherhithe Tunnel, 


leoteical fitter and machinery 
. i as is 22 .. 5238. Gå., rising to 56a. 8d., and 
= 8s, in lieu of rent. 


n ee Atto ee a oe to „ pump 456. 64. and 43s. 6d. 
Relief electrica r and motor 
attendant Sy T i eg .. 89s. 64., rising to 42s. 6d. 
Woolwich Tunnel, 
Leading electrical band .. ie. NS .. 450. 6d. 
Wiremen (permanent and temporary) .. 42s, 6d. 
Switchboard attendant and electrical fitter 
(temporary) sa s ae sii .. 421. 6d. 


The Government and Inventions.—A letter has been 
addressed by the Comptroller of Munitions Inventions to the 
Institution of Electrical Engineers, drawing attention to the fact 
that the department, which was recently constituted by the 
Minister of Munitions for the purpose of dealing with ideaa, eug- 
gestions, and inventions for appliances in connection with the 
prosecution of warfare on land, has been authorised by him to 
receive projects of this nature, or any matters appertaining thereto. 
An advisory panel, appointed by the Minister, of scientific and 
other experts, a number of whom are members of the Institution. 
ie assisting in the task of dealing with the large number of cases 
that have been received, every one of which is given consideration 
by the panel. They are glad to consider also suggestions with 
regard to simplification and improvements either in the mano- 
facture or in the materials of existing munitions, or, indeed, in 
any other respect. The Institution is invited to make known to 
its members, as widely as possible, the existence and functions of 
the department. : , 

Dr. Macnamara, replying to a question in Parliament recently. 
stated that the Admiralty Board of Inventions had received pro- 
pos ads from some 8,000 inventors, many of whom had sent in several 
different proposals. The proportion of possibly useful inventions 
was small, 


Electrically-heated Soldiers,—It is reported from 
Austria that a method of weaving electric heating wires into 
soldiers’ pants and connecting the garments with a battery at from 
100 to 500 metres distance has been devised by an eleotrinl 
engineer. It is claimed that the current can be regulated, and 
that ary number of soldiers ia the trenches can be kept warm 
simultaneously. Eleotrio carpets and bed-warmers are quite 
practical and useful devices, and there is no insuperable difficulty 
in carrying out this proposal, extraordinary as it may appear at 
first sight. Complioations would arise, however, if the men were 
stationed in a floodcd trench ! 


A Kite and a Transmission Line.— On a three-phase, 
11,000-volt transmission line on Long Island, considerable trouble 
was experienced from the frequent opening of the oil switches at 
both ends, apparently caused by momentary short-circuits. This 
trouble always occurred on windy days, which led to the belief on 
the part of the maintenance crew that something was swinging 
into the line. A careful inspection of the whole line failed to dit 
olose any tree branches or other objects that could possibly touch 
the conductors, and it was purely by accident that the real cause of 
disturbance was later discovered. It consisted of two small bys 
and a kite with a picture-wire tail. Two of the linemen noticed 
the boys in a vacant lot through which the line passed, and stopped 
a minute to watch them get their kite up. Onoe in the air th 
kite was mancuvred toward the line by the boys, and when 
directly over the wires the boys cut the string, causi: the kite t 
drag its wire tail over the conductors, short-circuiting two. Tbe 
fireworks which resulted were greeted with howls of delight from 
the boys, but after persuasion of a most practical character from 
the linemen, the young Franklins decided to seek safer fields for 
flying their kite. Electrical World, 
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Institution and Lecture Notes.— Royal Society of 
Arts.—At the opening meeting of the Session, held on Wednes- 
day afternoon, Dr. Dagald Olerk, F.R.S., delivered an address on 
“ English and German Methode Contrasted.” In the list of future 
events are the following: — The Economic Development of 
Russia, by Mr. Leslie Urquhart; and four Fothergill lectures on 
„Vibrations, Waves, and Resonance,” by Dr. J. Erskine-Murray 
(May let, 8th, 15th and 22nd). 

The Royal Soclety.—The following is a list of officers recom- 
mended by the President and Council of the Royal Society for 
election into the Council for the year 1916 at the anniversary 
meeting on November 30th :— 

President.—Sir Joseph J. Thomson. 

Treasurer.—Sir A. B. Kempe. : 

. Secretaries —Prof. Arthur Schuster and Mr, W. B. Hardy). 

Foreign Secretary.—Mr. D. H. Soott. 

Other members of the Council include Dr. Dugald Ole. k, Sir 
William Crookes, Prof. R. Meldola, and Mr. Richard Threlfall, 

Junior Institution of Eagineers.—In a paper read on 
Monday, at Manchester, Mr. E. Dinsdale Phillips expressed the 
opinion that electric tramways will be replaced by motor-’buses, 
and that only the immense capital interests involved delay this. 
Aooording to the Manchester Evening Chronicle, in the discussion 
which followed, Mr. Phillips's contention was not upheld. 

The Faraday Society.—At the annual general meeting of the 
Society, held on October 19th, the following officers and members 
of Council were elected to serve for the year 1915-16 :— 

President : Sir Robert Hadfield, F. R. S. 

- Vice-Presidents: Prof. K. Birkeland, Bertram Blount, W. R. 

Bousfield, K. C., Prof. F. G. Donnan, F. R 8., Dr. Eugene Haanel, 
Prof. A. K. Huntington, Dr. T. Martin Lowry, F. R. 8. 

Treasurer : F. Mollwo Perkin, Ph. D. 

' Council: W. R. Cooper, Dr. C. H. Desch, Dr. J. A. Harker, 
F. R. S., Emil Hatschek, Cosmo Johns, Prof. Alfred W. Porter, 
F. R. S, E. H. Rayner, A. G. Salamon, Dr. G. Senter, Cav. Magg. 
E. Stassano. 

The Report of the Council states that although the Society's 
activities were seriously affected by the war, it was found possible 
to hold four meetings in the period under review, at which 27 
papers were read. | 

The Institute of Metale.—Prof. W. H. Bragg, who (jointly 
with his son) has just been awarded the Nobel prize for Physics, 
is to deliver the 1916 May Leoture before the Institute of Metals, and 
is now devoting attention to the structure of metal crystals as 
revealed by X-rays; it is expected that he will have an important 
pronouncement to make on thissubject. Non-ferrous metals being 
of such enormous importance in the production of munitions, it is 
not su to learn that the Institute of Metals (Which takes 
within ite purview all metals exeept iron and steel) is very closely 
concerned with the production of the metal articles required for 
the successful prosecution of the war, and is in daily touch with 
many of the munition factories throughout the country, and with 
certain Government departments requiring metallurgical informa- 
tion. Large shipments of the Journal of the Institute, in which 
are recorded the latest scientific methods of dealing with the 
non-ferrous metals, are being dispatched to Japan and the United 
States for use in works engaged in producing munitions for the 
Allies. Copies can be purchased by non-members from the offices 
of the Institute. The war activity in the metal industries tends 
strongly to reinforoe the membership of the Institute, and a ballot 


for the election of new members has, therefore, been arranged for 


December 15th. Those wishing to join the Institute should at 
once write for partioulars to Mr. G. Shaw Scott, M. So., Secretary, 
Caxton House, S. W. 


North-East Coast Institution of Engineers and Ship- 


bullders.— The report of the Council for the year ended July 81st, 
1915, shows that the membership numbered 1,159, a net inorease 
of 48. The average attendance at meetings was 260. The 
accounts showed a balance of income over expenditure of £222, and 
the “ general capital and endowment fund " stood at £7,372, 


Nobel Prizes,—The Swedish Royal Academy of Science 
has awarded the Nobel Prize for Physics for 1914 to Prof. M. van 
Laue, of Frankfort University, for the discovery of the. diffraction 
of X-rays in crystals. : 

The Academy has decided that the Nobel Prize for Physics for 
1915 be divided between Prof. W. H. Bragg, of University College, 
London, and his eon, Mr. W. L. Bragg, of Cambridge, for their 
researches into the relation of crystals aud X-rays. 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER Corps.—The first meeting of the General Committee of 
this body took place on Friday last, when there were present Mr. 
Alexander Ross (Pres. Inst. C. E.), Prof. Unwin (Pres. I. Mech. E.), 
Mr. O. P. Sparkes (Pres. L. E. E.), Sir John Snell, Sir John Gavey, 
Dr. Tadsbery, Mr. Highfield, Colonel Le Rossignol, R. E., Major 
Henrici, R. E., Captain Sankéy, R.E, Mr. L. B. Atkinson, Lieut.- 
Colonel C. B. Clay, V.D., Commandant, Mr. E. G. Fleming, 
Adjutant. i 

The meeting was the occasion of some enthusiasm, and an 
Executive Committee was formed, consisting of Sir John Snell 
(retiring President of the I.E.E.), as chairman, Sir Maurice Fitz- 
maurice, C. M. G. (a -Vice-President of the Inst.C.E.), Colonel 
Le. Rossignol, R.E., Lieut.-Oolonel C. B. Clay, Mr. L. B. Atkinson, 
hon. secretary and treasurer, Mr. Fleming, and a representative of 
the Institution of Mechanical Engineers, to be nominated by the 


Pris:dent. 


The report of the Commandant as to the progress of the Corps 
was moet encouraging. To this report he added that an arrange- 
ment had been 1e for sharing headquarters with the 4th — 
Battalion City of London Regiment (Architects Corps). The 
premises comprise a spacious drill hall and the necessary offices for 
mess rooms, common room, orderly room, canteen, &o. Through 
the kindness of Mr. A. Campbell Swinton, F.R.S., the Corps has 
received a present from Mesars. Crompton & Oo. of a new Admiralty 
pattern searchlight, of which it is justifiably proud. This is being 


. erected on the premises of the London Eleotrical Engineers (T. F.), 


where the n instruction will be given. Several men have 
already qualified in this branch, and parties are engaged each 
week-end on important work in connection with the defence of 
London, Under these auspicious and with these 
comfortable and excellent for headquarters, the Corps 
should prove attractive to all suitable men who wish to serve their 
country. 

The Corps will only accept as new members those who are over 
military age, or disqualified by reasons of health, or who are 
engaged on war work, and who are not allowed by the Government 
on that account to enlist in the Forces, but whose training in this 
Corps would fit them to take part in the defence of the country 
in the event of a raid by the enemy, or any other emergency ; and 
would also fit them to volunteer as trained men for service over- 
seas if such a necessity arose at a later period in the war. Good 
men are acceptable whether members of the Engineering Instita- 
tions or not. 7 

Orders for week commencing November 22nd, 1915, by Colonel 
C. B, Olay, V.D., Commanding :— 

Drills, 5.25 to 7.25 ; 7.25 to 8.25 p.m. 

Saturday, November 20th. — Uniform Parade, 3 p.m. i 

Monday, November 23nd.— Sections 1 and 3, Technical ; Sections 
8 and 4, Squad, Signalling Section and Recruite. 

Tuesday, November 23rd.—School of Arms with Arohiteots' 
Corps, 6 to 8 p.m. 

Thursday, November 25th.—Sections 1 and 2 and Signalling 
Section, Shooting. ; 

Friday, November 26th.—Seoctions 8 and 4, Technical; Sections 
1 and 2, Squad, Signalling Section and Reoruits. 

Sections for Technical Parade at Headquarters, London Elec- 
trical Engineers, 46, Regency Street. . | 

Sections for Shooting Parade at the Miniature Range. 

Unless otherwise ordered, all Parades at Chester House. 

The opening meeting of the new Headquarters will be held on 
Wednesday, December lst, 6.30 p.m. All members should make a 
special point of attending in uniform. i 

E. G. FLEMING, 
Acting Adjutant and Company Commander, 


38D Batt. (OLD Boys) OENTRAL LONDON REGIMENT (VOLUN- 
TEEES).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, November 18th, 1915 :— 

Week-end Parades.—Saturday.—The Battalion will parade at 
Baker Street Station at 2.30 p.m., and proceed by train to Willesden 
Green Station, where they will alight. North London and Black- 
heath Platoons, under the command of Mr. Marples, will proceed 
to Hendon under special instructions issued to that officer. A, B, C 
and D Companies, under the command of Mr. King, will march via 
road south of Metropolitan Railway to Neasden, and thence to 
bridge over Brent stream on Kingsbury Lane, 

Sergt.-Major’s Parade, Handling of Arms, 5.30 to 6.30 p. m., at 
Wembley Camp. 

Bunday.— The Battalion will parade at Liverpool Street Station 


at 8.55 a.m. and proceed by train for Entrenching, returning to 


London about 6 p.m, 
1 ea Quartermaster will make the necessary arrangements for 
anch. 

Instruction Class. — The Instruction Class which is being held 
for members of the Oorps takes place at the Yeomanry Hall, 
Henry Street, on Mondays and Fridays, at 5.30 p.m., and not as 
previously arranged. 

Musketry.—Saturday next, the 30th inst., there will be shooting 
at both Acton and Bisley Ranges, as usual. Members proceeding 
to Acton must parade there at 2 p.m. punctually. Those shooting 


at Bisley must report themselves to Sergeant Cotter at the barrier 


of No. 9 Platform, Waterloo Station, at 12.45 p.m. . 
Tuesday, November 23rd.—Shooting at Acton, as usual, at 


2 p.m. : 
A. G. JOINER, Major and Adjutant, O. B. C. 


Legal.—PEuBBROKE U. D. O. v. THE DIESEL. ENGINE 
Co —In the King's Bench Division of the Irish High Court. Mr. 
Justice Kenny gave liberty to the Pembroke (Co. Dablin) Urban 
Council to serve out of the jurisdiction a writ of summons against 
the Diesel Engine Co., claiming damages for breach of contract 
in the erection for £2,977 of an engine for generating electric 
current, together with all accessories. including cable connections 
and switchboard alterations. Plaintiffs alleged that the engine 
was defective in design and construction. The company was 
stated to be in voluntary liquidation, with Sir W. B. Peat as 
liquidator, upon whom service was directed to be made. 


Electric Power Stations to be“ Controlled Estab- 
lishments ?—In the House of Commons, on Wednesday, a member 
asked whether the Minister of Munitions intended asking Parlia- 
ment for powers to make electric power stations controlled estab- 
lishments, on the ground that they were essential to munitions 
work. In reply, it was stated that the matter would be dealt with 
in a Bill shortly to be placed before Parliament. 6 
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America and Export Trade.— A Reuter dispatch 
_ from Washington states a canvass of American manufacturers, 
producers, exporters, and others interested in the foreign trade 
has been undertaken by the Federal Trade Commission in 
an effort to secure a broad referendum on the advisability 
of export combinations.” It is announced that agents will 
be sent abroad to study conditions on the spot. The Commission 
will also receive assistance from the Department of State through 
United States Consuls, and from the Department of Commerce 
through the Commercial Attachés, 


The Hughes Induction Balance.—We have already 
mentioned the use of the Hughes induction balance in military 
hospitals for localising metallic projectiles ; hitherto this applica- 
tion has been confined to the exterior of the body. M. A. 
de la Baume Pluvinel has carried it a step further by mounting a 
tiny coil on the tip of the surgeon's finger, so that in exploring 
the interior of a wound the user is guided by the sound towards 
the foreign object, and is thus enabled to find the best direction 
in which to cut down upon it. 


Appointments Vacant.—Generating engineers (£8), 
assistants (£2), for the Hackney B.C. electricity, department ; 


station superintendent (£150) for the Waltbamstow U.D.O. eleo- | 


tricity decattment. Particulars are given in our advertisement 
pages to-day. 


DSA —— 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also alectrio tramway and railway officials, to keep readers of the 
ELECTRICAL Review posted as to their movements. 


Central Station Officials.—Swinton and Pendlebury 
U. D. C. has consented to Mr. H. C. BUSBRIDGE, electrical engl- 
neer, joining the Forces on terms granted to other employés 
who have enlisted. 

Mr. H. A. BARRACLOUGH, generating engineer at the Hackney 
B.C. electricity works, has resigned his appointment. 


General.—Mr. WM. T. TAvL OR; of Burnley, who, as 
our readers know, has been for some years connected with 
Mexican and South American hydro-electric schemes, has been 
gazetted captain in the Loyal North Lancashire Regiment, a 
military engineering unit. 

The King has granted to Prof. F. P. Purvis, of the College 
of Engineering of the Tokio Imperial University, licence and 
authority to wear the Insignia of the Third Class of the Order 
of the Sacred Treasure conferred upon him by the Emperor 
of Japan in recognition of valuable services rendered by him. 

Alderman G. J. ALLEN, J. P., has been re-elected chairman 
of the Croydon Corporation Tramways Committee for 1915-16, 
and Councillor A. A. THOMSON has been elected vice-chairman. 

Alderman G. H. Roßixsox has been elected chairman of the 
Bradford City Council Electricity Committee, and Councillor 
J. Haney vice-chairman. 

Councillor HucH Lupron has been appointed chairman of 
the Electricity Committee of the Leeds Corporation, and Alder- 
man R. A. SMITHSON has been appointed chairman of the 
Tramway Committee, with Alderman H. Brown vice-chair- 
man. 

Councillor Cyri M. Vincent, the new Mayor of Oxford, 
was chairman of the Tramways Committee when the question 
of adopting an electrical system of traction was first considered 
by the Council. | 

Alderman G. Wrexs, of Messrs. G. Weeks & Sons, elec- 
tricians, has been appointed Deputy-Mayor of Bromley (Kent). 

The Birmingham City Council have re-elected Alderman 
Jerucotr chairman of the Electricity Supply Committee. 

Mr. J. W. Lawton has been elected chairman of the Hud- 

dersfield Town Council Electricity Committee, with Alderman 
If ansLAND vice-chairman; and Alderman ASTON chairman and 
Mr. E. H. Seniers vice-chairman of the Tramway Committee. 

Councillor W. J. STAPLETON has been elected chairman and 
Councillor H. A. MANGER vice-chairman of the Electricity 
Committee of the Hackney B.C. for the ensuing year. 

Alderman Bowes and Alderman Dr. CHAPMAN have been 
re-elected chairman and deputy-chairman respectively of the 
Manchester Tramways Committee; and Councillor DAGNALL 
and Alderman WALKER have been elected chairman and 
deputy-chairman of the Electricity Committee. 

A number of municipal bodies in Lancashire have elected 
their committee chairmen for the ensuing year. The follow- 
ing are among the appointments :—Wigan.—Electric Light 
Committee: Ald. J. T. GrimsHaw, chairman; Ald. A. HIGHAM, 
vice-chairman. Tramways Committee: Ald. R. T. FLETCHER, 
chairman: and Coun. J. WatKbEN, vice-chairman. Accring- 
ton.—Electricity and Tramways Committee: Ald. HIGHAM, 
chairman, and Coun. Mortry vice-chairman. Bolton.—Elec- 
tricity Committee: Ald. LONGWORTH chairman, and Coun. 
Cooper vice-chairman. Tramways: Ald. Mites chairman, and 
Coun. P. Hiason vice-chairman. Haslingden.—Tramways and 
Electricity Committee: Coun. WADDINGTON chairman, and 
Coum. Haworra vice-chairman. Burnley Electricity Com- 
mittee: Ald. Grey chairman, and Coun. T. W. HARGREAVES 
vice-chairman. Tramways Committee: Coun. E. Heap chair- 
man, and Coun. IR VINO vice-chairman. 

Coun. W. M. Wicas, chairman of the Middleton Elec- 


tricity Committee, was last week re-elected Mayor of the 
Borough and elevated to the aldermanic bench. 


Roll of Honour.—Private HaroLD Hornsrook, of 
the 6th Battalion Manchester Regiment, who was previously 
reported missing, and is now officially reported killed in 
action at the Dardanelles, was 21 years of age, and prior to 
the outbreak of war was in the employ of Mesars. Eckstein, 
Heap & Co., Ltd., of Salford. 

Captain P. M. Moon, 4th Black Watch, has been wounded. 
He left for the Front about five weeks ago. Prior to the war 
he was in the service of Messrs. Balfour, Beattie & Co., Lon- 
don, as an engineer. f 

Corporal Jas. Jones, of the 2nd Worcestershire Regiment, 
who is officially reported missing in France, was prior to the 
war engaged with the Kidderminster Electric Light Co. 

Sapper J. E. Huaues, one of the victims in the sinking by 
collision off the Dardanelles of H.M.S. Hythe, was before 
enlistment in the 3rd Kent Field Co., Royal Engineers, on 
a staff of the Corporation electricity works at Tunbridge 

ells. | 

Gunner W. A. BILLINGHAM, of the Royal Field Artillery, 
lately with the British Thomson-Houston Co., Ltd., of Rugby, 
is unofficially reported to have been killed in action on October 
Vist. He wae 22 years of age, and joined his regiment soon 
after the outbreak of war. , 

Private ROBERT ALFRED SULLIVAN, of the lOth Battalion 
Royal Fusiliers (City of London Regiment), who has been 
killed by shell fire in France whilst endeavouring to save the 
life of a comrade, was formerly engaged at Charlton with 
Messrs. Johnson. & Pou Ltd., and was later an electrician 
with the City & South London Railway Co. 

The D.S.O. has been conferred upon Major B. I. ROLLING, 
R. E., for services rendered in Gallipoli. Major Rolling, who 
at the commencement of the war was & lieutenant, 1s the 
Igranic Electric Co.’s Glasgow manager, but since the war 
began his place at Glasgow has been filled by Mr. J. H. 
Enion, of the firm’s London office. 

Private Boutt, of the Grenadier Guards, and formerly with 
Messrs. Siemens, of Stafford, has been killed in action. 

Sapper Geo. FILEwoop, of the 3rd Kent Field Company. 
Roval Engineers, reported lost by the sinking off the Darda- 
nelles of H.M.S. Hythe, had been trained as an electrical 
engineer with Messrs. G. A. Cross, Ltd., of Tunbridge Wells. 


Obituary.—Mr. C. E. Moore.—The death has taken 
place of Mr. Chas. Edward Moore, for 20 years in business as 
90 electrician in Silver Street, Doncaster. He was 45 years 

age. 

Mr. H. Barxes.—The death occurred on November 9th, at 
the Middlesex Hospital, London, where he had been under 
treatment for some time, of Mr. Harry Barnes, electrician, 
Chatham. Deceased, who was 44 years of age, had been in 
business in High Street for a number of years. 

MR. W. B. KinGsForD, chairman of the West India and 
Panama Telegraph Co., Ltd., passed away on Tuesday, aged 
74 years. 


. L. BAINBRIDCCE, of Eshott Hall. 
Felton, described as an electrical engineer in the firm of 
Swan, Hunter & Wigham- Richardson, who was killed in 
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NEW COMPANIES REGISTERED. 


—— ——— 


W. Sanders and Co. (1915), Ltd.‘ (142,057).—This com- 
pany was registe ed on November 5th, with a capital of £2,000 in shares, 
to take over the business of an clectrician, metal worker. mechanical engineer, 
and manufacturer, carried on by L. G. Russell, at 7, Oxford Street, Digbeth, 
Birmingham. The subscribers (with one share each) are: L. G. Russell, The 
Cottage, Gravelly Hill North, Birmingham, brassfounder; Mrs. L. Russell. 
The Cottage, Gravelly Hill North, Bumingham; W. Sanders, 35, Lyndon 
Road. Olton, Warwick, engineer; A. E. Skidmore, 55, Newhall Street. Bir- 
mingham, chartered accountant, G. P. Locker, 71, Temple Row, Birmingham. 
solicitor, Private company. The number of directors is not to be less than 
two or more than five; the first are L. G. Russell (permanent director and 
chairman), Lucy Russell, and W. Sanders. Secretary: Lucy Russell. Regis- 
tered office: 7, Oxford Strect, Digbeth, Birmingham, 
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OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Hexham and District Electric Supply Co., Ltd.—Capital. 
£30,000 in £5 shares. Return dated May 17th, 1915. 1,521 shares token up; 
7.605 paid. Mortgages and charges : £7,350 i 


Hydro-Electric Power and Public Services Trust, Ltd. 
(121,598).—Capital, £500,000 in £5 shares. Return dated December Sst. 
1914 (filed November 3rd, 1915). Seven shares taken up; nothing called up. 
Mortgages and charges: Nil. 


L. J. Healing and Co., Ltd. (97,137).—Capital, £100,000 
in £10 shares (5,000 pref. and 5,000 defd.). Return dated October lth, 1933. 
1.301 pref. and 5,000 defd. shares taken up: £10 per share called up on 1,301 
13.010 paid; £350,000 considered as paid on 5,000 shares. Mortgages and 


charges: Nil. 

Manaos Tramways and Light Co., Ltd. (101,081).— 
Capital, £300,000 in £1 shares. Return dated September léth, 1915. AU , 
shares taken up: £100 paid; £299,900 considered as paid, Mortgages and 


charges: £293,900 


Marconi International Marine Communication Co., Ltd. 
(85,759).—Capital, £350,000_ in £1 shares. Return dated July Alst, 1915. 
906,084 shares taken Up; 1,084 paid; £105,000 considered as paid. Mort- 
gages and charges : £121,880. 


" Fredk, Jones and Co., Ltd. 110,247).—Canital, £15,000 
in £1 shares. Return dated September 7th, 1915. All shares taken up; 47 
paid; $14,998 considered as paid. Mortgages and charges: Nil. 


London Electrical Trading Co., Ltd.—Tssue on November 
geh, 1915, of 6600 debs., part of a series of which particulars have already 


been Tiled. 


Electric and General Investment Co., Lid. (31,506) .— 
Capital, £201,500 in 20,000 ord. shares of £5 each, 40,000 defd. shares of 1s. 
each, and 19,900 pref. shares of £5 each. Return dated August 10th, 1915. 
All shares taken up: 01 per share called up on the ord., Is. share on 
the defd, and £95 per share on the pref.; £121,500 paid. Mortgages and 
charges : ` 10s. 


Llangollen and District Electric Light and Power Co., Ltd. 
(75,384).—Ca ital, £6,000 in 3,500 ord. and 2.300 pref. shares of £1 each. 
Return dat September 21st, 1915. 2.116 shares taken 300 2,110 158. paid; 
leaving £3 58. in arrears. Mortgages and charges: £2,900. ` 


Electro-Mechanical Brake Co., Ltd. 98,276) .—Capital, 
690.000 in 2.500 pref. and 97,500 ord. shares of £1 each. Return dated 
August 12th, 1915. 987 pref. and 17,317 ord. shares taken Up; £1 per share 
7 pref. and 11.282 ord.: £12,209 poid: 66. 03⁵ considered as 
paid on 6,035 ord. Mortgages and charges: £7) 
Edmundson’s Electricit 
in 80.000 ord. shares of £3 each 40,000 cum. pref. shares 
of £5 each, and 40,000 non-cum. pref. shares of £5 each. Return dated 
July 28nd, 1915. All shares taken up; £600,400 paid on 66,800 ord.. 40,000 
cum. pref., and 40.000 non-cum. rel.: 39.600 considered as paid on 13.200 
ord. Mortgages and charges: £467,689. 

Brimsdown Lam Works, Ltd. ( 101, 306) Capital, 25, 000 
in 58. shares. Return ated September 2 9th. 1915. 12.580 shares taken upi 
£855 10s. paid on 4,292, leaving 217 10s. in arrears; 62.072 considered as 
paid on 8.288. Mortgages and charges: £40,000. : 

Evershed and Vignoles, Ltd. (43,206) _—Capital, £30,000 
in Return dated July 9th, 1915. All shares taken up; £30,000 
_ paid. Mortgages and charges: £15,000. 

Henley's (South Africa) Telegraph Works, Ltd. (77,781). 
—Capital, £2,000 in 1 shares. Return ated September 10th, 1915. All 
shares taken UP; £2,000 paid. Mortgages and charges : Nil. 


Cryselco, Lid. (58.,218).— Capital, £15,000 in £1 shares. 
Return dated July Sth (filed August Sth). 1915. All shares taken up; £10,007 
paid; £4,993 considered as paid. Mortgages and charges: £8,800. 


Lancashire Electrical Engineering Co.; Ltd. (56,992).— 
Capital. £5,000 in 61 shares. Return dated June 25th (filed Jul 2lst), 1915. 


1.879 shares taken up: £50 paid; £31,829 considered as paid. Mortgages and 
charges: Nil. - 


Lancashire Power Construction co., Lid. (77,202).— 
Capital, £300,000 in £10 shares (18,000 “A” and 12,000 B). Return 
dated June 24th, 1915. 18.000 „A and 11.836 

£283,380 paid; £15,000 considered as paid. Mortgages and charges : £300, 


International Dowsing Electric Heating and Appliances | 
£20,000 in 


Co., Ltd. (83,693).—Capital. £1 shares. turn dated December 
Zist, 1914 (filed August 11th, 1915). 18,107 shares taken up; nothing called 
up on 7 shares; £18,100 considered as paid. Mortgages and charges: Nil. 


Salford Electrical Instruments, Ltd. (112,599) _—Capital. 

ref. and 10,000 ord. shares of £1 each. Return dated 
September 20th. 1915. All shares taken up; £10,000 paid; £10,000 considered 
as paid. Mortgages ani charges: Nil. 

w. R. Sykes Interlocking Si nat Co., Ltd.—Capital, 
£50,000 in 87.500 A" and 12.500 B” shares of 10s. each. Return dated 
October 6th, 1915. 42,297 KA * and 12,500 B shares taken up; 38. 

r share called up on 42.297 “A”; £1,936 18s. 9d. paid. including £6 5s. 
in advance of calls; C6. 250 (10s. per share) considered as paid on 12,500 “B” 
shares, and £10,574 58. (5s. per share) on 42,297 u A.Y Mortgages and 
charges: £13, 

Carville Site and Power Co., Ltd.—Issue on October 29th, 
1915, of £10,000 debs., part of a series of which» particulars have already 
been filed. 

Maxim Lamp Works, Ltd. (108,013) _—Debenture dated 
October 18th, 1915, to secure 500, charged on the company's undertaking 
and property, present and future, including uncalled capital. 
Imperial United Lamp Co., Ltd. 


Malaga Electricity Co., Ltd. (48,076) Capital, E57, 000 
in 10.000 ord. shares of £5 each and 7,000 defd. shares of £l each. Return 
dated September 24th. 1915. All shares taken up. £50,000 paid; £7,000 
considered as paid. Mortgages and charges: LA. ; 


— — 


CITY NOTES. 


nl 


Cape Electric Tramways; Ltd. 


Tur annual meeting was held on November 10th at the offices, 
London Wall Buildings, E. C. Mr. Lupwia BREITMEYER, who 
presided, said that their financial year began on July lst last 
year, 80 that practically during the whole of the period 
covered by the accounts the war had been proceeding in 
Europe and other parte of the world. South Africa had not 


escaped either, but had been more fortunate inasmuch as the 


-West Africa was brought to a speedy 
and victorious conclusion. Both these two signal successes 
had quickly restored public confidence, and the operations of 
the company during the year were not a ected as a whole in 
ad n the contrary, the tramways had 
maintained the same ratio of their steady progress 1 680.070 
since the last four or five years, an bad carried 1,680,070 
passengers, earning | 206, 123, as against 20, 886,146 passengers, 
earning 409, in the preceding year, an increase of 
793, passengers, and £5,714 in receipts. The net profit 


Corporation Lid. (52,013) .— . 


Stations Open 


“pg” shares taken up; 


earned in South Africa on the year’s o ns was £86,302, 
against £81,794 in 1913-14, an increase of 44,538. In arriving 
at the satisfactory result shown in the balance sheet they had 
had to contend against a considerable increase in certain items 
i d by the war. 
allowances had been made to employés who had 
enlisted and gone on active service; & War bonus been 
granted to the remaining employés, and all supplies, owing 
5 cost more, and it had only been 


by the exercise of the most rigid economy in every direction 
that the satisfactory resulta shown in the accounts had been 


further on the up-grade ; on the other hand, any marked 
afhcs was not probable under prevailing con- 


tain the present dividend, further increases were problematical. 
Of course, they never new what might happen, but for 
himself he took a very rosy view of the position at the Cape. 
Mr. W. B. ROMMEL seconded the motion, which was carried 
unanimously. | 


— 


West India & panama Telegraph Co., Ltd. 


Sır A. F. KING presided, in the absence of Mr. Kingsſord 
through illness, on November 10th, at Winchester House, 
E.C., over the annual meeting. He said that in addressing 
them at the meeting in Maygthe Chairman referred to the 
unusual conditions under which they were obliged by force 
of circumstances | on their enterprise, and mentione 
that, in order to comply with the requirements of the Home 
and Colonial Governments, it bad been n to keep their 
day and night, instead of merely during the 
ordinary business hours of normal times. This incurred con- 
siderable outlay, and this additional outlay together with 
the increased cost of the more than usuall jengthy bulletin 
news, was reflected in the accounts presen Supplying the 
Colonies daily with a free bulletin of news bad been found 
by them at all times to be a burdensome and costly operation. 
Nevertheless, they had thought it right to give, during the 
ch more extensive bulletin. The ad ‘tional expendi- 
ture under these two items amounted to over 7000. 
would be observed, however, that, as a partial set-off to this 
extra cost of working, the expenses attending the maintenance 
of cables were, fortunately, much below average. He said 
fortunately because, but for this circumstance, the half-year’s 


profits would have been considerably less than the balance of 
£9,229 shown in the revenue account. As regarded the in- 
crease in the expenses of their stations, the principal item 
being salaries, wages and overtime, nearly t i 
increase Was due to the Governmens requirements to which 
he bad already alluded. When the special circumstances 
which they were now rendering to the Government were No 
longer necessary, it was their intention to apply to the 
authorities for such refund in respect of the overtime as they 


might deem reasonable. ‘The increase in the cost of renewal 


of instruments was exceptional, and not necessarily of a recur- 


e. 

Mr. H. W. BIRKS seconded. 

Mr. S. P. ADAMS said he had read that a Marconi station 
had been established at St. Lucia, and he would like to know 
if it was in connection with the company OF opposed to them, 
and if it would affect their income. 

The CHAIRMAN said, so far as he understood, the work of 
the wirelese station would not interfere with the work of 
the company in any way. 

The motion was then carried, and sub uently a vote of 
thanks was acco ed the board and the staff. 


rd 


Western Telegraph Co., Ltd. 


Sır J. Wore Barry, K.C.B., the chairman, présided, on 
November 10th, over the annual meeting, he 
House, E. He said that the message receipts afforded an 
additional revenue of nearly £74,000 for the period under 
review, which included eleven months of war, with its result- 
ant stoppage, in the case of the company, of telegraphic traffic 
with Belgium, Germany, and Austria. The closing of these 
gources of revenue had, however, 60 far been compensate by 
increased earnings due to the obligatory use of plain language 
enforced by the several Governments under whom they 
worked. These restrictions were latterly modified, permission 
having been given in the early part of this year for th 
of certain well-known codes with South American countries, 
which had been much appreciated by the telegraphing public. 


October Ist, 1914, and advantage was quickly taken of the 
restoration of this facility. No damage to the company’s cables 
had been experien in consequence o 
in North Brazilian waters were interrupted by normal circum- 
stances for four months, and owing to the exceptional con- 
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ditions then and there prevailing their cable-repairing steamer 
was unable to attempt their restoration until March last. 
Communication during the interruption was, however, main- 
tained with the Northern States of Brazil by the Brazilian 
Government landlines. The general expenses showed a de- 
crease of nearly £9,000, principally due to three causes, the 
first being the occupation of their own offices and staff quarters 
at Buenos Aires and Montevideo, thus effecting a considerable 
saving under the read of rent. The second was their inability, 
owing to the war, to obtain the usual annual supply of forms 
and stationery until after the close of the financial year. The 
third cause was the fall in the value of the Brazilian milreis, 
which affected all their payments in that currency. There 
was also the very considerable decrease of over £40,000 in the 
cost of the maintenance of the cables, but income-tax was 
higher by close on £15,000. He felt sure that the shareholders 
would endorse the action of the directors in subscribing to the 
war relief funds. The balance carried forward was consider- 
ably larger than usual, but their message revenue for the 
current year since July Ist last, showed a decrease of over 
£25,000, and it was not yet known whether and to what 
extent: the proposed taxation of profits would affect the com- 
pany. He might mention that very great difficulty had been 
experienced in restraining the younger members amongst their 
technically trained staff from joining the fighting forces of 
the Empire, but they had, with few exceptions, accepted the 
ruling of the Anny Council that they were best serving their 
country, being specially trained men, with technical knowledge 
and experience, in remaining at tbeir posts and carrying on 
the work of State and commercial telegraphic communica- 
tions. A letter was N received from the War Office 
stating that the Council fully realised the importance of the 
work on which the employés the company were engaged, 
und appreciated the efforts which were being made by them 
in the present emergency. The Council wished the staff to 
know that it was fully recognised that they, in carrying out 
their important duties promptly and efficiently, were doing 
their duty for their King and country equally with those who 
had joined the Army for service in the field. 


which was carried without discussion. l 


Amazon Telegraph Co., Ltd. 


Mr. Gro. Kera (chairman and managing director) presided 
over the annual meeting, on Tuesday, at the offices, 42, Old 
Board Street, E.C. He said that he regretted that the revenue 
of the business fell very short of what it was last year, and, 
notwithstanding the very substantial reduction made in the 
maintenance and working expenditure, they were unable to 
pay any dividend. The Amazon rubber trade, upon which 
their business mainly depended, continued very dull and 
depressed during the year. The low price of rubber further 
restricted its collection, and there was a decrease in the year’s 
crop of about 12 per cent., which, coming after the falling off 
of the year before, seriously crippled trade generally on the 
Amazon, and their business suffered badly in consequence. 
The trattic receipts showed a decrease of £24,771, due to the 
falling off of the traflic transmitted over their cables and to 
the lower exchange. Interest brought in £296 less, and the 
total revenue, including the subsidy and transfer fees, came 
out at £57,933, or £24,818 less than the previous year. On the 
other hand, the expenditure showed a large decrease, which 
reflected great credit on Mr, Nosworthy, their general 
manager, and the staff, who exercised every possible economy 
in the working and maintenance of the cables. The station ex- 
penses had been reduced by £3,738, due to the lower exchange 
and other reductions in the various charges. The expenses 


attending maintenance of cable showed the large reduction of 


£11,233, due to less cable having been used during the year, 
and to the smaller vessel, Ramos, having done the cable repairs 
in the place of the larger vessel, Viking, which was laid up 
ractically during the whole year. The other charges were 
ess, and altogether the year's working expenses amounted to 
£34,959, or £17,221 less than they were last year. After meet- 
ing the working expenses and providing £22,888 for the year's 
debenture interest and sinking fund, there remained a balance 
of £107, making the amount to be carried forward £5,947, as 
compared with 45,810 brought in from last year’s accounts. 
Altogether, considering the crisis through which Brazil was 
N and the increased difficulty in getting accounts col- 
ected, he thought the figures shown in the balance sheet 
were not unsatisfactory. 
ness generally on the Amazon still continued anything but 
bright, and there was little prospect of improvement while 
the war lasted. The lower exchange value of the currency 


had lately been helping matters somewhat by increasing cur- 


rency value of the rubber, whilst owing to lack of employ- 
ent currency wages had so far not risen, but, rather, fallen. 
This gain in the currency price over the cost of production 
Was acting in some measure as compensation for the excessive 
export duties which continued to handicap the Amazon rubber 
industry. This over-taxation should evidently be largely reduced, 
if not abolished, for, surely, it could not be in the interest of 
Brazil to paralyse its rubber interests by over-taxation. The 
economie conditions in the Amazon appeared to be gradually 
nuproving, A good deal of cereal planting was being done up- 
river, and the people should become more and more self- 
supporting and less dependent on imported supplies. The new 


Sir J. Denison-PeENveR, K. C. M. G., seconded the motion, 


As regarded the present year, busi- 


crop, which would soon be coming down river, was expected 
to be larger than last vear, and this should lead to increased 
activity and better business on the Amazon. 

Mr. E. B. ELLICE-CLARK seconded the motion, and the report 
Was carried without discussion. 


Drake & Gorham, Ltd. 


Mr. BERNARD DRAKE presided at the annual meeting, held at 
Westminster, on November llth. He said that £811 had been 
paid out of profits to the 62 members who were serving their 
country. In addition to this, fees had been paid in full to 
two directors, one of whom, Lieut. Carver, was at the Darda- 
nelles. Out of profits, £1,194 was provided to cover deprecia- 
tion on investments, and £555 for income-tax, as against £67 
last year. Economies had been effected in several directions, 
without which a loss for the year would have been inevitable, 
especially in view of the disappointing results of the Man- 
chester office, where the installation profits were less than a 
third of those for the previous year. e amount of work in 
hand at the close of the year was largely in excess of the pre- 
vious year’s record, and included some important installations. 
Amongst these might be mentioned a complete generating sta- 
tion for the United Alkali Co., which would contain three 
turbo-generating sets, each of 1,000 xw., and one of 250 xw., 
or a total of, say, 4,700 m.r. This plant would include Babcock 
and Wilcox boilers, Parsons geared turbines, condensers, 
superheaters, and all modern improvements, and would, it 
was hoped, lead to further work of the same class. It was 
to be used for electrolytic work in connection with urgent war 
requirements. They had also large contracts for the Cotton 
Powder and other powder companies, in connection with 
which they had made a. special study of the requirements. for 
the Lord Wandsworth Institution, and the new buildings of 
the Horticultural Society at Wisley. Ten camps and military 
hospitals had been, or were being, fitted with light and power, 
as well as an aeroplane factory. The Queen's Hotel, Bir- 
mingham, was being lit for the L. & N.-W. Railway, and 
lighting contracts for Messrs. W. G. Armstrong, Whitworth 
and Co., Ltd., Lever Bros., Joseph Crosfield & Sons, and 
Topham, Jones & Railton, as well as a lengthy list of other instal- 
lation contracts were carried out during the year. The whole- 
sale department had sustained a severe loss in the death of its 
capable assistant manager, Mr. F. H. Gooch, who was killed 


at Vermelle after serving for eight months at the front with 


the Cameron Highlanders. The restriction of lighting and the 
absence of new 1 work had naturally affected tbe results. 
but, in spite of this, the net profit was slightly above that of 
the previous year. Attention was being paid to the lighting 
requirements of munition and other factories engaged in Gov- 
ernment work. Owing to the shortage of carbons caused by 
the war, there had been a large demand for half-watt lamps 
with specially-designed fittings to replace arc lamps. They 
had manufactured complete switchboards for H.M. Office of 
Works, to be used at Windsor Castle, the Houses of Parlia- 
ment, and elsewhere; also for corporations, power companies. 
and others. The shortage of capable labour had caused con- 
siderable inconvenience in the Works. The use of commer- 
cial lorries and delivery vans propelled by electric accumu- 
lators had been extended during the year, and vehicles had 
been supplied to the Liverpool Corporation, the Corporation of 
Bury, Sir W. G. Armstrong, Whitworth & Co., Ltd., Messrs. 
Greenall, Whitley & Co., and the Blackpool Industrial Co- 
operative Society. Subject to their acceptance of deferred 
payment, they had the offer of several corporation orders. Con- 
sidering the fact that one of their principal departments, viz.. 
that connected with country-house lighting, had been so 
seriously affected by the war, he thought it was a cause for 
congratulation that they had been able to adjust themselves 
to the altered conditions and to show a small profit. This 
had been largely due to the ungrudging loyalty of the offic 
staff, who had willingly undertaken the work of absentees by 
working long hours. | 

Mr. Jonn ForBrS seconded the adoption of the report, and 
the motion was adopted. 


Berlin Electricity Works Co. 


As the whole undertaking in the German capital of the Berlin 
Electricity Works Co. passed into the possession of the City 
Council on October Ist, the report of the directors for the 
year ended with June 30th, 1915, represents the final state- 
ment which will be made in ag far as the Berlin works and 
system are concerned, the intervening three months coming 
Within the new financial year under the fresh arrangements 
made for maintaining the activity of the company in other 
directions. The report states that the continued existence of 
the company was assured. The results of liquidation accord- 
ing to the existing reserve funds, to the accumulation of which 
close limits had been drawn through the participation in the 
profits by the city, would not have approximately corresponded 
to the quotations for the shares, although these had been in, 
fluenced for years past more by the prospective expiration of 
the concession than by the receipts from the sale of electrical 
energy. “Though it was by no means certain a year ago thet 
the capital invested in the Berlin works would be released. 
the company was able, thanks to its intimate relations with 
the A. IL. G. group, to secure extensive lignite coalfields at 
Golpa and Zschornewitz, which were held at ite disposal with- 


out the payment of any intermediate profits, and which were 
originally intended to be the means of furnishing cheap current 
environs. It had, however, been ascertained in 
City of Berlin not deciding to accept the 

-iv that the possession o extensive coal- 
fields would render possible the roduction of current at 80 
low a rate that the aupply to in ustrial undertakings, whose 
existence depended upon the cost of current, appear to be 
assured. That had proved to be the case. The Bavarian 
Nitrogen Works Co., for instance, had undertaken to 
500,000,000 kw-hours for a period of 15 years, j 


from the Electro 
which the Berlin Electricity Co. had formed to work the coal- 


he case of the exercise of the right 
the Bavarian Co. to withdraw from the agreement 
at the end of five years, arrangements had been made for the 
payment of adequate compensation by the latter. A contract 
had also been concluded with the Blectro-Saltpeter Works Co., 
of Zechornewitz, for the annual delivery of 240,000,000 KW. - 
hours, 


and the supply would begin in the spring of 1916. The 
area of the coalfields 


- granted to 


had been enlarged by the purchase of 
the majority of the ghares in the Leopold Mine, which adjoined 
the fields of the Electro Works Co. 

The City of Berlin, subject to the completion of the accounts, 
paid to the company the sum of £6,150.000 on October Ist. 
Out of this amount had to be redeemed an open debt o 
£574,000, together with the payment of the dividend and the 
ity’s share in the profits for 1914-15. The purchase price also 
served for the acquisition of shares for £197,000 in the Leopold 
Mine and shares for £250,000 in the Elektro Works Co., to 
which the Berlin Co. was granting the funds for the erection 
of the great power station at Zschornewitz, and the company 
also defrayed out of the price chares for £370,000 in the Elec- 


tricity Supply Co., which had been acquired for the purpose 
by the Zurich Bank for Electrical Enterprises. The details of 
ing would be set 


these transactions and of the balance remaining Wo! 
forth in the The unity of administration 


with the A.E.G would be maintained with the consent of 


the boards of both 
tated under the changed circumstances. 


1913-14. 1914-15. 
Ordinary share capital . . . 22,205,000 22,205,000 
Preference shares, 43 per cent. ... 1,000,000 1,000, 
II/ 8 2,792,000 2.792.000 
Gross profits 962,000 798,000 
Interest on loan 119.000 119,000 
Renewal fund .. 32,000 ,000 
Depreciation fund. 256,000 249.000 
Net profits and balance forward 567,000 426.000 
Dividend on ord. Shares 000 198.000 
Pividend on ord. shares, per cent. 12 9 
13,000 17,000 


Carried forward 
"The report states, further, that the value of the connections 
ad vanced by 19,783 KW. to 300,472 Kw. during the year, the 
increase representing 80,402 glow lamps, 2,007 motors, and 
1 at the end of June, 1915, the connections 


586 apparatus, anc 
comprised 2,187 203 glow lamps, 41,472 arc lamps, 44,950 motors, 


and 8,453 apparatus. The number of customers advanced to 
51,769, and the deliveries were 252.762.233 Kw.-hours, as com- 
pared with 267.589.125 KW. -hours in 1913-14, the decrease being 


attributed to the influence of the war. 


—— 
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Reductions of Capital. 


County or DURHAM ELECTRICAL POWER 
Lap.—A petition to confirm a reduction of capital of «the 
County of Durham Electrical Power Distribution 
Newcastle-on-Tyne, came before Mr. Justice Sargant in the 
Chancery Division, on Tuesday. Mr. Martelli, 
company, said it Was 1 to reduce the capital from 
4500, 000 in 100,000 £5 shares to £300,000 in £1 shares. The 
reduction was to be effected by cancelling capital lost or un- 
re presented by available assets to the extent of £2 per share, 
and by sub-dividing each £3 share into three £1 shares. The 
loss. of assets amounted to £207,000, and it was proposed to. 
write off £200,000. There had been a depreciation of the com- 
an's investments, which were of the nominal yalue of 
£2 Te chief reason for the loss of assets was a change 
in the method of generating and distributing power since the 
eompany was incorporated in 1899. At that time it was the 
practice to use t number of small power stations, but now it 
Was considered better to use one large central station. The 
company had recognised this, and had entered into an arrange- 
ment with the Newcastle-on-Tyne Co., the effect of which 
Was to render a large proportion of their stations commer- 
cially useless. No dividend on the ordinary shares had been 
Paid since 1907. His lordship confirmed the reduction. , 
-< 7”? ELECTRIC LAMP MANUFACTURING Co., Lr. Mr. Justice 
Astbury, in the Chancery Division, on Tuesday, on the peti- 
tion of this company. sanctioned a reduction of capital of the 
company from £150,000 to £15,000 Counsel stated that the 
loss of assets was chiefly on the value of the company’s 


patents. 


Petrograd. Electric Lighting Co. of 1886.—At a 
meeting of the Zurich Bank for ectrical Undertakings, ou 
November 3rd, it was mentioned that the danger of the Petro- 
grad Electric Lighting Co. of 1886 being compulsorily liqui- 
dated by the Government had passed away, the company hav- 
ing been placed solely under State supervision, It was, how- 
ever, unfortunate that the Moscow City Council was attempt- 
ing to bring about the liquidation of the Petrograd company 
or its supply works in Moscow, 80 as to gain premature 
possession of the local works. The former Ministerial Council 
had adopted a negative attitude towards these endeavours, but 
a change in the Ministry had just taken place, so that it 
remained to be Seen whether the liquidation would now be 


undertaken. 


International Light and Power Co., 
for the year to June th, 1915, states that the nét profit, after 
payment of interest on j 


administration charges, is £10,273, 
ing £14,160. The preference dividend at the rate of 


6 per cent. per annum for the year has been paid, 
£12,328, leaving a balance of £1,831 to be carried 
The progress o the subsidiary companies in Venezuela and 

i been retarded the effects of the war. 


The political and social upheaval in Mexico has greatly depre- 
and the earnings of the Mérida 


have been senously affected thereby. 


Ltd.—The report for 


Southern Brazil Electric Co., 
the net earnings of the 


the year ended June 30th states that 
several Brazilian undertakings, so far as at present ascertained, 
show as a Whole an increase in currency of about 8 per cent. 
on the year. On the other hand, the heavy depreciation of 
the Brazilian exchange tells severely upon the sterling revenue 
After deduction of all charges in Brazil and London 
interest on debentures to July 1st, 1915, there remains 
a balance to the credit of profit and loss of £2,127, which the 


directors propose to carry forward.—Times. 


Castner-Kellner Alkali Co., Ltd.—The directors have 
declared a final dividend at the rate of 24 per cent. per annum 
for the six months ended September 30th, 1915. 


LS 


AND SHARES. 


— 


STOCKS 


ToESDAY EVENING. . 


THe principal market in the Stock Exchange this week has 
been that for rubber shares. The rise in the price of the 
commodity, and the really excellent reports which are being 
made by many of the younger, a6 well as the senior, companies 
have attracted public fancy, with the result that the market 
‘during the past few days has worn an appearance strongly 
reminiscent of the boom time of 1999-1910. A thin film of dust, 
for instance, hung over the market. The press and crush 
were so great all day that perspiration streamed from the 
faces of those engaged in the business. | 

Money has not been made in the same way a6 it was in 
those days, for the simple reason that, I 
prohibited, as well as open bidding and offering, there is an 


end to the dealing lines of shares as enabled the 
big turns to be When there are a 


lot of transactions in 50 shares at 2s., with commission at u 
of work will be enormous, 


In other departments the uncertainty surrounding the atti- 
that of Roumania, has pro- 


tude of Greece, to say nothing of 
voked a little selling here and there. News from the Near 
East is too obscure to encourage Stock Exchange business, and 


ng on than might have been supposed when one remembers 
that the country is at war, and a good part of 


kinds are again on the ménd. The 
connection with the rate of exchange 
Rio, because this has remained about 
But every day brings along new 
the inquiry for Govern- 


securities are not overlooked. Rio Tramway 
at 934, and the Seconds at 83. Anglo-Argentine Tramway 
issues, too, are in further request, and sharp rises have 
, first preference shares and 

debenture stock. Other Argentine securities 
are more popular than they were, though some doubt exists 
as to the various harvests of the Republic, a good deal of news 
received in connection with the crops being conflicting, where 
it is not actually contradictory. | 
Mexican descriptions keep steady, but, 
lack of information with reference to affairs in the 
the recent buyers have stayed their hands, gb | 
little stock has come into the market. The disposition is to 


in the 5 per cent. 


country, 


— 
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wait for more definite news before either buyer or seller will 
wake a move. New York is so absorbed in piling up profits, 
directly or indirectly through the war, that the rumour fac- 
tories are not troubling to manufacture Mexican news at the 
present time. Doubtless, however, this will come in due 
course. Meanwhile, the only change in the group is a good 
rise in Mexico Tramways to 40, Mexican Light & Power com- 
mon keeping steady at 10 points lower. oe 

The theatrical movement of the week is a jump of 15 points 
in City Services common shares, and nearly as much in the 
preferred; this has lifted the prices to 94 and 83 respectively. 
No dividend has been paid on the preferred since July, 1914, 
but the company has just published a scheme whereby fresh 
capital will be assured and the company placed in a position 
to earn dividends on its common shares. The pyrotechnical 
rise was brought about, of course, purely by New York buying, 
and it gave people on this side an opportunity of selling their 
shares, of which some, at any rate, of the.holders did not fail 
to take advantage. | 

Consolidated Gas & Electric Power of Baltimore cõmmon 
and preferred have reacted a trifle after their recent display 
of etrength, and the American-Canadian munition shares of 
various kinds are mostly a little lower. It is stated, never- 
theless, that both Canada and the United States are receiving 
huge orders for munitions from Great Britain and from Russia, 
both of whom, by the way, are also credited with being very 
large buyers of war material in Japan. 

Electric lighting shares are so quiet that not a single altera- 
tion has taken place in the list of prices. It is a long time 
since this has happened, although it was a state of affairs 
common enough week by week a year ago. Manufacturing 
issues are almost equally quiet. Castner-Kellners are better 
at 34, on the dividend announcement, making 20 per cent. for 
the year, as against 15 per cent. in 1913-14. Callender's deben- 
ture stock came to market without finding any ready support, 
95 0 price has, consequently, been marked down 7 points 

This is an illustration of the manner in which a good many 
investment securities will have to be scaled down when holders 
want to sell, because obviously there is not much attraction 
in a commercial debenture stock yielding 5 per cent., how- 
ever excellently secured, if the British Government is paying 
54 per cent. for money at three, six, and twelve months dates 
of repayment. Treasury Bills, from which this rate of inter- 
est is obtainable, are a form of security the return on which, 
certain holders claim, is not subject to income-tax; and we 
suppose that there are not wanting some people quite ready 
to take advantage of such elasticity of conscience as Treasury 
Bills invite, and who would not return this income—for such 
it actually is—on the usual form. 

Home Railway stocks are not a bad market. on the whole, 
although some of the recent steam has evaporated. The 
feature is the strength of Underground Electric income bonds, 
which are 31 points higher at 744. The rise is due to buying 
on behalf of those who look at the high yield and the fact 
that the interest is paid free of tax. The Company’s first 
income debenture stock. which is cumulative, stands at 104. 
There is no particular change in either class of the shares. 


New York Telephone bonds are good at 1014, recovering the, 
greater part of the interest payment recently deducted. 


Western Telegraphs have also picked up the dividend taken 
off the price last week. The Eastern group is firm, with small 
improvements in Eastern Extensions and Eastern Telegraph 
ordinary stock. Globe Telegraph & Trust shares of both classes 
retain their rise, and there is a little investment business going 
onin them. Marconis are also somewhat harder, but Americans 
keep quiescent at 17s. 9d. Substantial improvement has 
occurred in many of the shares in the copper mining list; 
indeed, the markets for nearly all base-metal shares are sub- 
stantially stronger than they were a week ago. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


a cere |] ff ES 
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RBG |— 458 


Bristo 412,578 | + 88,565 | 80°B | .. 
Cork ee 91 ,839 * 28 64°95 ee 
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Anglo-Argentine .. 2,193,760 —18R,485) .. si 
Auckiand ‘i 8,126 |— 2,001 |25°49| 1°08 
Calcutta ay 5 


Kalgo rlie, W. A. „ 
Madras ne 3 
Montevideo 

Dublin-Lucan Rly. 


Oct 39 796 ＋ 78 


SHARE LIST OF BLECTRIOAL OOMPANIES. 


Hous Buscra:cirr COMPANIES. 


Price my 
Dividend, Nov. 16, Rise or fall 


Tiat 
1916. leis. this week, pa, 
Brompton Ordinary ee oe oe 10 72 — at ip 4 
do. 7 per oent. Pre. 7 7 = 508 
Charing ee oe 6 = 726 
do. do. do. Pref, ee 4 6 08 
do. do, Clty Prof, eo ee — 121 
do. Deb. ee ee ee oe 4 80 = 6 8 0 
Chelsea eo ee ee ee ee 6 43 -m 617 8 
do. A Deb. ee ee ee oe 43 87 s 836 
City of London oe ° . 9 121 — 113 
40. do. 6 cent, Pref, ee 6 102 = 6 il 4 
do, do. le oo ee ee 6 100 = 5 0 0 
40. do. eo ee 43 85 — 6 6 0 
County of London ee ee 7 10 — 10 0 
ão. do. 6 per cent. Pref... 6 10} — 619 8 
do. do. ist Deb. ee ee 4 0 = 6 0 0 
do. 40. Deb. oe eo 88 d — 6 8 0 
ee eo eo 9 6 m 710 $ 
London Blecs: ee ee ee e 4 4 — 8 8 4 
do. do. 6 er cent. Pref, ee 6 = 7111 
M Zoi 0 eo ee eo 4 : 60 — ou : 
et: tan e se se — 
do. cent, Pref, ee a — 6 0 0 
40. e ee x) ee 85 = 6 6 6 
do. Deb., cscs, e 70 = 508 
o. do. do. 7 cent. Pref. 7 6 — Gis 8 
do. do. do. e eo oe aà 70 = 6 0 0 
South London oe ee eo ee 6 a 6 18 0 
South Metropolitan Pref. ee ee q 1 — 614 è 
Westminster Ordinary... .. « 9 — 6 16 6 
40. A Pref, ee ee ee * € =. 598 
Tatzenaras AND TELEPHONES. 
Anglo-Am. Tol. Pref. ee ee ee 6 100% at 5 18 0 
do. Def, ee ee ee lg 18 + 6 10 5 
Chile Te OMG we oe ee ee 8 68 = 6 8 0 
Sab, 0 ee 0 0 ee ee 5 8 — 6 6 0 
e ee | ee ee ee 10 16 — 613 í 
e oe cae A ug 11 436 0 
do 4 Deb. ee ee 4 80 -m 5 0 9 
Wastern Tel, Orla... 7 124 11 827 
U Pref, es ee (x) Bà 66 — 5 6 9 
(J b. oe ee ee é 83 — 4 18 0 
Globe Tel. and T. Ord. ee ee ee 6 103 — *6 18 9 
ao. e ee ee ee 6 aot — 619 1 
Gs. Northern Tel. ee ee ee 23 — 6 U 4 
ee ee ee ee 18 46 xa — 6 18 4 
Marconi .. .. oo 10 195 +A 6106 
New York Tel. 4$.. ee ee oe 4% 101 +h 4898 
e Pref. ee eo 6 -e 611 | 
Tel. Deb. ee ee ee 0 0 4 80 e 6 0 0 
Uni „Plate Te ee ee oe 8 5 — 8 2 6 
40. Pref. ee 6o 6 é — 6 3 
Tenn ee ee ee 1 135 a ar ot : 
estern Telegra ee ec oo x -_. 
do. 4 Deb, ee ee 6 80 = 6 0 | 
Somes Rans 
Central London; Ord. Assented 4 . — r : 
do. Distrie ee 0 ee wit id — Nu 
Und Electrie Ordi eo Nil 1 — Nn 
do. a é ee Nil 57. 8 Nil 
40. do. eo 6 143 +% 938 
Foasies Trams, 40. a 
Adelaide Sup. 6 per cent. Pref, à. 6 5 — 6 
c hap OnE 
10-Arg. . U e ee 
do. aud „ we 4 ti + 920 
do. 4 Ded. 4 76 + 658 
40. Deb, ee oe 43 15 * 6 6 0 
do. 6 0 eo ee 6 60 +i 61l 1 
Brazil Tractions ee ee ee ee 84 67 xd = 6 l 9 
Bombay Biectric Pret. ee ee 0 0 6 1 = 5 17 l 
do. 44 Deb. ee ee 4 87 A 6 J e 
Mexico ° oe os . N 40 +6 Nu 
do. 5 per cent, Bonds. 60 — Nu 
40. 6 cent. Bonds ee e 44 <> Nil 
Mexican s ÖÕommon .. „ Nil 80 — Nü 
do. Pref. ee eo ee Nil 4" — wil 
do. In Bonds ee ee =. to — m 
Manoracoroame Oouranmse, 
Babcock & Won. 14 k 41 Git 
British Aluminium Ord. eo oe 6 1 = z 1 
do. Pref, oe so 6 - 69) 
British Insulated Ord. ee oe ee 8 1 — i i A 
British Wes eo ee > =R 8 $ 
40. 4De ee ee ee 0 0 g 72 oe du l 
do. 6 p. lien oe ee ee 6 101 => 8 10 i 
Oallenders.. e 4 „ l 1 — Lae 
do. 5 Pref... ee 0 0 oe 6 * su k 
do. ee ee ee @ 85 -7 i $ 0 
Castner-K Or .. ee ee ee 20 100 4105 6 e i 
Edison & Swan, £8 Pl]. Nil ° — Nu 
do, do. fully „ NO 1 — ae 
do. do. 4 Deb. ee eo oo 4 57 a 1 0 r 
40. do. 5 Deb. ee ee 5 60 — * 8 $ 7 
Electrio Construction .. .. «.. 6 187% — A 
do. do, Pri. 1 19/9 — 1 ; A 
Gen, Elec. Prei. 8 — aan 
Henley or ee eo: ee ee 0 ug 2 
do, se ee os ee = 6 0 0 
do. 4 Deb, oe eo ee oe 4 93 = aH / 
IpāisRabber . 5 g — ogee 
Telegraph Oon. ee ee e $0 = * i 


* Allowanee made for dividends being paid free of income-tez 


t 

Fire at American Works. — Reuter reports ti! 

damage to the extent of £300,000 bas been done by fire, the arity 
of which is uncertain, at the mills of John A. Reblings Som © 

Co., at Trenton, New Jersey, who are manufacturing barbed Vi" 


for the Allies. 
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SHANGHAI ELECTRICITY WORKS. 


(Concluded from page 627.) 


As we have already indicated (June 25th), although the 
Riverside station has hardly yet been completed, the rapid 
increase in the demand has compelled the sapply authority 
to undertake large extensions, and Mr. Aldridge recently paid 
a visit to this country in connection with a scheme for the 
installation of additional plant of 20,000 kw. capacity, 
together with the necessary steel buildings to form an 
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The maximum load in 1916 is expected to be 21,000 Kw., 
of which about 1,000 Kw. is required for traction, leaving a 
load of 20,000 Kw., to meet which there is a total installed 
plant capacity of only 18,400. Kw., without reserve. Thus 
it will be seen that the necessity for extension is imperative. 
The present extension, in point. of fact, is half as large 
again as the first section of the Riverside station. 

The new plant and the existing Riverside station will 
operate in effect as two independent stations, with separate 
boiler house plant and switchgear, although they will feed 
into a common distributing system. All the generators wil} 


- BRITISH THOMSON-HOUSTON 6,600-VOLT SWITCHGEAR IN STANDARD 2, 000-KW. SUB-STATION. 


extension of the Riverside power house, and additional 
switchgear and cables. The extension will bring up the 
capacity of the station to 84,000 kw. At Fearon Road 
station two 600-KW. A.C. generating sets will be removed 
to make room for extra-high-preasure switchgear; this 
station will then have a capacity of 3,200 Kw. (in addition to 
the traction plant), making the total capacity of the Shanghai 
municipal plant about 37,200 kw. The new extensions will 
be carried out on such lines that the 
old Fearon Road station, which is geo- 
graphically the centre of Shanghai, will 
become a large distributing station, and 
eventually this will be fed by trunk 
feeders at 20,000 volts from Riverside. 

Mr. Aldridge informs us that both 
lighting and heating are making steady 
progress, but the power demand shows 
a phenomenal increase; several large 
cotton mills are now connected to the 
mains, taking a bulk supply, one mill 
alone takes over 1,500 Kw. day and 
night —moet of the Shanghai mills work 
24 hours a day. At the end of last 
year a new flour mill, equipped with 
the most modern American flour-milling 
machinery, was started up with power 
from the Council’s mains, taking about 
600 H.P. Other mills are being con- 
verted, and new ones erected — one 
which will be erected in the near fature, 
adjoining the Riverside power house, 
is likely to require at least 2,000 Kw. 
Whereas last year the units sold 
totalled 32,885,000, they are expected 
this year to reach 56,000,000, divided 
up as follows :— Private lighting, 
16,980,000; power, 33,612,000; heat- 
ing, 554,000; public lighting, 
1,000,000 ; traction, 4,000,000. 

Since the introduction of metallic-filament lamps in 1910, 
the yearly rate of progress in the demand for private lighting 
hag been as follows ;—1911, 767 Kw.; 1912, 1,998 Kw. ; 
1913, 2,100 Kw.; 1914, 3,500 Kw.; 1915 (estimated), 
4,600 Kw. ; 1916 (estimated), 5,000 kw. 


work at 6, 600 volte, transmittiog direct to Fearon Road 
only, a distance of five miles; but whereas at present the 
trunk feeders are operated at this pressure, in the case of 
the new plant each generator will be coupled directly to 
step-up transformers raising the pressure to 22,000 volts, at 
which pressure the new bus-bars will be fed through oil 
switches. This section of bns-bars will be electrically coupled 
to the existing 6,600-volt bus-bars through transformers. 


THREE-PHASE 625-Kk. v. A. TRANSFORMERS IN SUB-STATION, 


The feeders will be taken off the extra-high-pressure bars 
throngh oil switches, and will deliver throngh step-down 
transformers to the 6, 600-volt bus-bars at Fearon Road 
station, these bus-bars being coupled to the existing bus-bars 
through reactance coils, From Fearon Road duplicate 
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ring mains cot. ap the principal sub-stations in the city. 
In addition, an outer ring ks the more distant sub- 
stations; this outer ring is also supplied by a pair of mains 
taken di y across to a point five miles from Fearon 
Road—that is, 10 miles from Riverside. It is proposed 
later on to increase the pressure on the diagonal mains to 
20,000 volts by the use of step-up and step-down trans- 
formers. The total cost of the extensions is estimated at 
about £240,000. 

We give herewith some illustrations of the equipmen 


B. T. H. LoW-PRESSURE SWITCHGEAR IN STANDARD 2,000-KW. SUB-STATION, 


of the sub-stations, with high and low-pressure switchgear 
supplied by the British Thomson-Houstou Co., Ltd. The 
arrangement is practically standardised, and is designed to 
secure the maximum of reliability at moderate expense. 
The ring mains are looped into the sub-stations, and so con- 
nected to the sectionised bus-bars that either feeder can be 
made dead without interfering with the supply. The Merz- 
Price system of protection is applied to the ring mains as well 
as to the generators. In the sub-stations the transformers are 
situated on the ground floor, and are surrounded by 
channels which would carty off the oil in case of accident, 
to an underground tank; they are mounted on wheels 
for facility in moving them. The high-pressure 
switchgear is installed on the top floor, whilst the low 
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CURVES SHOWING THE PROGRESS OF THE SHANGHAI 
ELECTRICITY UNDERTAKING, 


pressure gear is on the middle floor, to reduce the length of 
heavy cables leaving the station. The high-pressure 
switches are of the B. T. H. truck type, which can 
easily be withdrawn from their cubicles for oleaning or 
repair. It will be noticed that hardly any cables lea ve the 


sub-stations overhead—only the street lighting cables; the 
main distributors are usually laid from the 


are nadesgreund 
‘substation Fer a vufficient distance to avoid the appearance 


of congestion overhead; they are then taken up the 
channels of I-section reinforced concrete terminal poles to 


connect with the overhead cables, armoured cables and 
Siemens pot-heads being employed. 

The whole of the plans and specifications for the works 
have been prepared by Mr. Aldridge, as municipal electrical 


engineer ; in 


e case of the extensions, Mr. Aldridge works in 
conjunction with Messrs. 
Preece, Cardew, Snell and 
Rider. In our issues of 
April 21st and 28th, 1911, 
we reproduced at con- 
siderable length their re- 
Ca) ports on the first instal- 
ment of plant and mains 
in connection with the 
Riverside station. 

The present chairman 
of the City Council is Mr. 
E. C. Pearce, who had 
been chairman of the Elec- 
tricity Committee for some 
years, until on receiving 
the higher post last April, 
he had to vacate the 
former, no doubt with re- 
gret, for he had taken a 
great personal interest in 
all the works appertaining 
to the department. The 
Committee now consists of 
Messrs. A. W. Burkill. 
F. A. Fairchild, C. M. 
Bain, P. Peebles, and 
A. S. P. White-Cooper. The chairman has been con- 
nected with the Electricity Committee almost continuously 
during the past 14 years, and possesses a thorough grip 
of the electricity supply business with its many ramifica- 
tions, a very essential qualification for a chairman. i 

We are indebted to Mr. Aldridge for the photographs 
which we have reproduced, and for the aa pi regard- 
ing electricity supply in Shanghai, which are embodied in 
this article. It is interesting to observe how rapidly the 


EXTERIOR OF STANDARD 2,000-KW. SUB-STATION, SHANGHAI 
MUNICIPAL ELEOTRIOITY SUPPLY. 


advantages of electricity for lighting, heating and motive 
power have made themselves felt in this great Eastern town, 
and gratifying to know that the undertaking is in the 
capable hands of an English engineer, who is wisely given 
a pretty free hand by his Committee, and is supported by a 
very able staff of British colleagues. 

Mr. Aldridge, after a somewhat strennous sojourn in 
this country for a few weeks, left again for Shanghai at the 
end of last month, with our best wishes for the cantinued 


prosperity of his big undertaking. 
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GERMAN BUSINESS METHODS AS 
I KNEW THEM.’ 


Excert that a working journalist is supposed to possess a 
good many of the attributes of a dynamo, I am at a loss to 
comprehend why I have been honoured with an invitation to 
address the British Electrical and Allied Manufacturers’ 
Association. 

A journalist always skates on thin ice when he attempte to 
talk business with business men. There are only three or 
four of us who know anything about business, and the rest 
of us are all working for them. 

During my ten years’ of professional activity in Berlin as 
the resident correspondent of London and New York news- 
papers, iny time and thought were largely preoccupied with 
observing und reporting the Fatherland's preparations for her 
assault on a peaceful and happy world. My lot was cast in 
Germany in the years when the tiger was crouching for the 
attack. He—let that at least be said to his credit—made 
ready for the fray without stealth. He sharpened his teeth 
for all the world to see and hear. 

Foreign correspondents in Berlin, even though bound to 
specialise in high politics, could not live there as long as I 
did without acquiring at least a knowledge of German business 
methods in broad outline. As I look back upon them now, I 
envisage them as a strange combination of scientific efficiency 
and diabolical unreliability. When I heard the German Chan- 
cellor, on August 4th, 1914, confess to all the world from his 
high place in Parliament that Germany had violated Belgian 
neutrality because ‘‘ necessity knows no law,“ I heard him 
give expression to the basic principle of Gerinan business 
methods. Germany's conduct in war is on all fours with her 
practices in trade. In both, she believes that the end justifies 
the means. Never in all my long residence in Germany 
could I reconcile the skill, enterprise, and industry of the 
average German business man with his incredible disregard 
for the elementary principles of honour, propriety, and 

enerosity. It is a hideous everyday commercial axiom in 
rmany that a man does not live up to his word of honour 
in business because he is not expected to. I once told a 
Berliner that a German always keeps his word, because he 
cannot get anybody to take it. That was too subtle for the 
Hun, and he is probably wondering 155 what I meant. 

The German business man is certainly an incongruous mix- 
ture of sagacity, zeal, and cunning. You go to Germany to 
give an order, let us say, for an electrical installation. The 
company with which you are about to deal will have you 
fetched at the station in a luxurious motor-car and send to 
welcome you a director who can talk Enghsh as well as you 
can. You will be escorted to a de luze hotel, where delightful 
apartments have been reserved for you, and you will prob- 
abiy be confronted before the dust of travel has been removed 
with an elaborate schedule of how it is proposed to occupy 


your time outside of the hours when you are not at the works. 


or the week of your sojourn you will be blown off to enter- 
tainment and honours a potentate might envy, and you will 
leave town thinking, quite rightly, that as a business diplomat 
the German who has wined and dined you, and been your 
Diogenes through the highways and byways of his stupid 
night life,“ is without a porr But you will not have gone 
half-a-day’s journey toward home before your late opulent 
host will begin to plot to get the best of you under the con- 
tract whose ink is not yet dry. He will keep the contract if 
it is in his manifest interest to do so. He will break it if he 
has a ghost of a chance to do so without any greater peril 
than a law-suit. If he is fighting a oh ed in his German 
courte, a law-suit can hardly be properly described as a peril, 
for in the compiled Judgments of German courts cases are 
few and far between in which contract law has been inter- 
preted to the disadvantage of a native litigant. 

In the lexicon of German commerce there is no such word 
as faith.“ Probably that is so because in the German lan- 
guage there is no such word as “gentleman.” The unreli- 
ability of a promise is common in the most trifling depart- 
ments of business in Germany. 

The German business man 1s not constituted to view with 
equanimity a deal which has not turned out as profitably as 
he had hoped. Then it is that he will not shrink from squirm- 
ing out of his contractual obligations either deliberately and 
in cold blood or seeking the sanction of the law for doing so. 
He has been known, for example. to do something like this: 
He will give A, let us say, exclusive agency rights in England 
for a German speciality for a fixed period of years. Aggres- 
sive, ambitious, and eagerness personified, he finds at the end 
of six months that A's sales are not up to the German's 
expectations. Thereupon he will not have the slightest com- 
punction in entering into a surreptitious bargain with B for 
competitive rights with A. assuring B convincingly that he 
is in no way infringing A’s rights. If there is trouble, he 
lets A and B fight it out. Take this case: A foreign corpora- 
tion owns a trade-mark for a food product of international 
reputation; let us call it, for the purposes of the story, Con- 
gealed Prunes. The firm is surprised one fine day to learn 


Abstract of some remarks by FREDRRIO WILLIAM WILE, 
fate Berlin correspondent of the London Daily Mail, at an 
informal gathering convened by the British Electrical and 
Allied Manufacturers’ Association. 


from a friendly source in Hamburg that the Congealed Prunes 


„ Ltd., of Berlin, is doing a massive trade in that well- 
known and popular brand of merchandise. The foreign 
concern finds that passing strange, as it has never exported 
to Germany. It sets inquiries afoot. What does it find? 
That a couple of estimable gentlemen, named Schultz and 
Meyer, having ascertained that Congealed Prunes were a 
good thing, in more ways than one, decided to annex the 
trade-mark for Germany and Austria, and having duly 
registered it at the Imperial Patent Office, were now its 
inviolable possessors under German law. They might have 
acquired Pears's Soap, or Beecham’s Pills, or Westinghouse 
Air-brakes in the same way and proceeded to manufacture 
under those names a German substitute for the real article. 

There is an immense traffic in illicit business information 
in Germany. Priceless commercial secrets have a habit of 
reaching competitors with frequency. Again, I presume that 
inisdemeanours of this sort are not unknown in this country; 
but I ain convinced that underground trading in the private 
affairs of your rivals, who are often your friends, goes on in 
the German business world to an extent utterly unknown in 
Anglo-Saxon communities. Sometimes I have thought that 
it, is the eagerness of German banks to exploit new industries 
thut has encouraged the practice of an engineer or a depart- 
ment superintendent or a managing director going to a bank 
and inducing it to finance a competitive works purely on the 
assurance that the applicant for capital, through his confi- 
dential knowledge, is able to snatch the business of an older- 
established concern in whose employ he has been for many 
years, and often enough still is. 11 is considered fectly 
ethical from a German banker's standpoint to supply funds 
for industries born under these criminal auspices. I have 
been told that many successful German works came into 
existence in exactly that way. Everybody does it, so custom 
seals at with approval. It is just as recognised a business 
proposition, I suppose, as it is for a German cavalier to 
advertise in a newspaper that a man of good appearance, 
excellent family, university training, and congenial nature, 
is willing to marry into a well-established business—only 
child preferred.“ For years you in this country have extended 
limitless hospitality to young Germans, who have madę you 
believe that they were willing to work long hours in your 
offices and works for the purpose of acquiring the English 
language and British business habits. I wonder if it has 
ever occurred to you that they might also have been possess- 
ing themselves of your vital business secrets and communi- 
cating thein, in the magnificent spirit of Deutschland uber 
Alles,“ to some unknown General Staff of Commerce and 
Trade in Berlin or Hamburg, there to be filed, card-indexed, 
and exploited in Germany’s boundless purposes in the markets 
of the world. I do not allege that the German, volunteers 
who have thronged the City and the shipping offices and 
counting houses of Liverpool, Manchester, Birmingham, Brad- 
ford, Glasgow, or Sheffield for the past twenty years have 
actually been commercial spies, but I do say that, judging 
by conditions in their own country, they were not above it. 
I am afraid that the cheap German clerk who has infested 
British offices was one of the costliest investments British 
business men have ever made. 

I pass now, though I have only tried to sketch the one 
side of the medal in vaguest outline, to the other and brighter 
side. There is another side, and it is very bright. I refer to 
the splendid groundwork of organisation on which the Ger- 
man commercial structure rests. To you men of the British 
Electrical ond Allied Manufacturers’ Association any account 
of German industrial organisation must be 
story. I should think it were a tiresome story, too, in many 
respects, for the world, in its admiration of scientific business 
management in Germany has been a little prone to exag- 
gerate its merits. I would consider it impertinent for me to 
attempt to tell you either of the existence or excellence of 
German organisation in your own branch. I am sure that 
the broad, general scheme under which the A.E.G. and the 
Siemens-Schuckert concerns wage trade war at home and 
abroad are perfectly well known to you, and that nothing I 
could say to you about them could conceivably sound any- 
thing but amateurish, and would probably be brilliantly 
inaccurate. 

I am fairly certain that a trip through your great works at 
Trafford Park, Rugby, Stafford, Wolverhampton, Birming- 
ham, or Bradford would reveal to the practised eye that shop 
management in the British electrical trade is in every respect 
on a par with any systems which have sprung from the 
brain of a Rathenau. I have heard it said that perhaps in 
only one department of your industry has German practice 
given better results than those achieved in this country. I 
allude to the passion of the German manufacturer for 
specialisation. To this is due his habit of employing an extra- 
ordinarily large number of engineers. An American engineer 
once told me that in a works employing 500 men it wae not 
uncommon in Germany to find a staff of 50 engineers. These 
engineers, on their part, are content to devote their skill and 
energies indefinitely to a specific and more or less minor 
speciality and to concentrate on developing it, instead of 
aspiring to generalise in the engineering field, even though 
thereby the status and emolument of the engineer might be 
considerably improved. The result of this system, as far as 
the works is concerned, is that it marshals an engineering 
staff of varied and highly specialised talents, their joint team- 
work insuring the maximum of general efficiency. In practice 
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this system also, I suppose, results in a works obtaining 
valuable markets for specialities. It is all part and parcel, 
this specialising mania of the Germans, of their infinite 
capacity for taking pains: a trait which has as much to do 
with their conquests in the foreign trade realm as any other 
one factor. The readiness of the Germans to make anything 
for anybody anywhere is one of the secrets of his inter- 
national commercial progress. | ö 

The German has always looked up to Great Britain as the 
master business mind and the Mecca of all those who would 
etudy commerce at the fountain head. That is why the 
three greatest commercial geniuses Germany has produced 
in our time Ballin, the shipping king; Thyssen, the Carnegie 
of the Fatherland, and the elder Rathenau, who died in June 
all served their business apprenticeship in these islands. No 
modern young German business man, at least before the 
Gott strafe England era, considered that be had had a proper 
start in life without personal acquaintance with the commer- 
cial practices of this country. He may have had his degree 
from the Commercial High School or the Colonial Institute 
of Hamburg or Cologne, or graduated from the great Charlot- 
tenburg Technical College at Berlin, but until he had actually 
taken a course with the ‘Shopkeeper of the World,” he 
looked upon his training as incomplete. It is probably known 
to most of this audience that the Allgemeine Electricitits 
Gesellschaft, of Berlin, when it decided, about ten years age, 
to go in for export trade on a broad scale, entrusted the 
organisation and management of that department to an Eng- 
lish engineer. When he took charge, the A. E. G. were doing 
£100,000 a year in export. When he left their service at 
the outbreak of the war they were doing £2,000,000. When 
Lord Claude Hamilton, the chairman of the Great Eastern 
Railway, a few years ago set up the remarkable doctrine that 
England had no voung inen of sufficient managerial capacity 
to run a great transportation system, I recalled how Germany 
had found it necessary to come to England for a 3l-year-old 
engineer to superintend the foreign trade of her greatest 
electrical undertaking. 

Yet, even though Germany has traditionally looked upon 
Britain as the mother of commerce and trade, the Germans 
have undoubtedly outstripped this country in respect of 
organisation. Still an agricultural State long after England 
was a great industrial State, it was necessary for Germany 
to resort to intensive methods if she was to catch up with a 
country decades ahead of her in wealth, power, plant, and 
experience. Against the superior numerical strength and 
natural resources of Britain she decided to match organisa- 
tion. It is the same card on which she staked her chances 
to win this war. She knew perfectly well that in all the 
potential sinews of war—men, money, munitions, food, ships, 
and everything else—she was palpably inferior to the com- 
bined resources of the Allies, and that her inferiority must 
become more marked the longer war lasted. What she figured 
on was that German super-organisation of inferior resources 
woukl overcome unorganised superior resources. 

Without straying farther from the point, let me repeat that 
Germany resorted to hyper-organisation as the most effective 
means at her command to overtake the lead of older industrial 
civilisations. Dr. Walther Rathenau once explained to me that 
that is the reason why the Fatherland in the past 44 vears 
has developed numerous business geniuses, but no great 
politicians. When Bismarck built the Empire with the 
cement of blood and iron, he fashioned a structure so com- 
plete for all immediate purposes that the brains of the 
country, eschewing politics as a useless career, went in for 
business as the field which offered the greatest promise of 
both fame and fortune, as well as the greatest opportunity 
for national service. 

How zealously and successfully they went to work Ger- 
many'’s trade balance in the last year before war is eloquent 
testimony. To me it. will for ever remain testimony that. 
however much the German war party, who caused the war, 
hankered for it, the German business world wanted peace. 
Germany's industrial development is a romance well worth 
a historian's narration, and, once written, will deserve a 
place among the text-books of all peoples desirous of raising 
themselves to economic affluence. It will tell of almost 
countiess guilds, leagues, associations, and societies, and 
notably the powerful Cartels, or syndicates for regulation of 
sales, prices, and output, formed to deal with every branch 
and sub-branch of mercantile activity. Cartels are the Ger- 
man name for trusts, which they resemble in all essentials. 
I recently heard the statement made that there are no less 
than 30,000 associations of one sort or another dealing with 
the question of foreign trade alone; a likely enough assertion 
When we stop to consider that German economists acknow- 
ledge that 72 per cent. of the population is directly dependent 
upon industry, as compared with 28 per cent. which lives on 
agneulture. 

But it is to the tremendous zeal and application of the 
German, especially in export trade, that his success is princi- 
pally due. He is an insatiable student of the demands of 
the particular market on which he has designs. Ile puts its 
local customs, prejudices and traditions under his microscope 
before he begins catering for its business. Ile learns, in 
particular, all there is to know about its credit system, and 
Prepares to accommodate himself to it. He will not be 
ashamed, if necessary. to wait three or five vears for his 
money, Where an Englishman, a Frenchman, or an American 
would not dream of extending credit for more than 90 or 100 


days. I have been assured by a notable member of your 
own trade that no German merchant ‘ever took an order 
away from an English, American, or French firm on cquil 
terms. Either the German goods were lower in price, or 
they were a good deal better for the same price, or there was 
some distinct advantage of some otber kind. The German 
makes it his business, suinehow, to see that the advantage is 
there. It may only take the form of submitting catalogues 
or tenders to the firm in Holland in the Dutch language and 
in guldens, or to the prospective customer in Spain in 
Spanish and pesetas, or the German may be guilty of ~o 
revolutionary a thing as to cut his cloth for Patagonia as the 
Patagonians want it, and not as the Germans think they 
ought to have it. 

Then, there is the systematic and sleepless support which 
the German Government affords to its business pioneers 
throughout the world. German Embassies and Legations, 
besides being centres for purely diplomatic intriguing, are 
headquarters of the German business organisation in their 
particular capitals and countries. A German business man 
never uppeals to them in vain for counsel or assistance. The 
German consular service throughout the world is a business- 
getting service, pure and simple. But in addition to all thee 
external aids to trade there is the wise system of developing 
commerce by sagacious legislation at home. I inean, of 
course, most particularly, the scientific protective tariff, with 
its ‘fighting’ rates, and the effective scheme of reciprocal 
commercial treaties which are based upon it. There is the 
intimate partnership between the great shipping companies 
und the Government, which finds expression in subsidies and 
liberal facilities for port and docking necessities. There is 
the practice of preferential rates to German merchants and 
manufacturers engaged in the export trade, for transport of 
both their raw materials and finished products over the lines 
of the State railways, or on the State-owned canals. There 
is that abiding interest in the welfare of industry which the 
Emperor never fails to take—such little things as going te 
the works of the A. E. G., as he did on one occasion which T 
well remember, to listen to a two-hour highly technical dis- 
sertation on a new turbine. There is the system which he 
insisted upon developing, much to the disgust of his snobbish 
aristocratic entourage, of conferring distinguished bonours. 
social and otherwise, upon men whose claim to distinction 
was only that of having brought some new glory to German 
industry. 

We read much these days of the Capture of German 
trade, but I wonder if it is being approached with that far- 
sighted and comprehensive thought and energy which alone 
will pave the way to the desired goal. 


I had an opportunity the other day of talking to an English- 
man who knows more about German trade practices, 
especially in the realm of export, than any man now in this 
country. I asked him what he would do if Mr. Asquith 
decided to create a new Government department called 
„Office for War on German Trade and placed him in aut. - 
cratic charge. His reply was evasive, yet illuminating a> a 
searchlight. He said: England wouldn't know what to do 
with Germany's trade if it were offered to her on a silver 
platter to-morrow.” England had not the necessary plant to 
begin with. That was obvious. Nor the available capital 
required for such vast extension of plant as coping with 
Germany's trade would demand. But what was a thousand 
times more deplorable was the deep-rootedness in the most 
eminent British industrial quarters of ethics and methods— 
at even the zenith of the Lloyd George “ speeding-up era— 
as violently out of tune with the needs of the hour as Nelson's 
wooden Victory would be among Admiral Jellicoe’s ironclads. 


In my German papers I read that German exporters are on 
tip-toe waiting for peace suddenly to break out, in order that 
the markets of the world may be the scene of dumping of vast 
quantities of Teuton wares on a scale hitherto unwitnesed. 
From a meeting of the leading German industrial associations 
at Dresden the other day a telegram was sent to the Kaiser 
assuring him that the manufacturers of the country, with 
their organisation, plant, energy, ingenuity, and eagerness 
unimpnired by the war, were only waiting for the moment 
to arrive when the German commercial army could once 
again clear for action throughout the globe. This is one of 
the most significant warnings from business Germany to reach 
the outer universe, and it ought to be taken seriously to heart 
in England. In the United States defensive measures ate 
already in prospect. Congress is to be asked at its fortheounng 
session to pass legislation making it unlawful for foreign 
manufacturers to Sell their products in America at less than 
the cost of production there, in order to protect American 
merchants from an inflow of cheap products from abroad at 
the end of the war. 

I am aware that British industry in general, and your own 
great branch in particular, have concentrated during the pa-t 
vear on war and Government work. I know that this has 
seriously interfered with the prosecution of export trade, but 
unless vou begin now, no matter how urgent your present 
pre-oceupations, to look far ahead and think of things after 
the war, I am very much mistaken if you will not tind that 
the Germans have out-generalled vou. They, too. are pre 
occupied with war work, and Jellicoe effectually frustrates. 
even if they were not, any possibility of their doing expert 
business. But you may be quite sure that with their mar- 
vellous faculty for leaving no contingency uncontemplated, 
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they are at this very hour busily planning and plotting for a 
new raid on the world's markets of even a more determined 
character than any effort they have ever put forth in the 
past. With the vast accumulation of bonded indebtedness 
which your war finance is piling up, the need for intensive 
exploitation of export trade will be far more urgent than at 
any previous time in British history. Face the future now 
instead of later. Set Germany the pace, instead of following 
supinely in the lead she will be all too ready to assume. She 
relies on: your ‘‘ week-end habit of mind.“ She figures on 
exactly what is taking place: your absorption in the present, 
and characteristic British thoughtlessness for the time to 
come. Your fleet has paralysed German commerce during the 
war. Let British sagacity, thoroughness, far-sightedness, and 
organisation pea} it paralysed after the war. ‘‘ Waiting to 
see will be as fatal to British industry as it has proved for 
certain politicians. 

Above all, make your Government understand that you 
cannot meet German competition on equal terms, to say 
nothing of capturing German trade, until there is that offen- 
sive and defensive alliance between Government and industry 
which has contributed so largely to the development of the 
enemy's commerce both at home and abroad. Make your 
Government realise that one of their vital functions is to facili- 
tate, not hamper, business. Make them see that the British 
business man is henceforth welcome at British Embassies, 
Legations, and Consulates in foreign parts, and no longer 
regarded an ignoble intruder on diplomats who spend far too 
much time merely in dining out on their country’s behalf. 
Make vour Government see what tariffs have done for Ger- 
man trade. Make them establish a ministry for foreign 
commerce with a minister at its head who is an eminent and 
practical business man, and not a meritorious politician. 

Make your banks above all realise the rôle they have to 
play in promoting British export trade. Tell them how the 
story of Genie industrial development is very largely the story 
of lavish support of commercial undertakings by banking capital. 
Insist upon a condition in future where a manufacturer look- 
ing for funds for the foundations of a legitimate enterprise 
will be the most welcome of all visitors to the marbled pre- 
mises of your joint stock octopuses. When the bankers of 
England have learned how the German merchant and manu- 
facturer seeking trade abroad are accompanied step by step 
by the German banker, English financiers will have acquainted 
themselves with still another secret of German economic 

rogress. And their studies will not be complete until they 
have looked into the system which German banks have 
brought to the point of a fine art. of extending the German 
credit scheme into whatever foreign district, no matter how 
remote, that Germans have invaded for trade purposes. 

Make your great shipping and railway companies realise 
that, along with the banks, they are the natural allies of 
British business men in pursuit of foreign markets. Make 
them see that the extraordinary emergency in which the 
export trade will find itself at the close of the war requires 
extraordinary co-operation of all interested agencies. and that 
a spirit of broad-gauge and liberal concessions is required if 
the emergency is to be adequately met. 

Make your rising generation of young business people 
appreciate the value of foreign languages. Not a few of the 
German triumphs in export markets, particularly in Britain's 
own Dominions and in the East. have been directly attribut- 
able to their command of English. Their progress is South 
America has been due in no little degree to the fact that 
they send there, with samples and order books, agents who 
know Spanish. Until you British equip yourselves to deal 
with the Russians in Russian, with the Scandinavians in their 
tongues, with all the purchasing peoples of the earth, in fact, 
in terms familiar to them, you will enter the forthcoming race 
for world-trade domination handicapped in favour of the pains- 
taking. thorough-going German. 

There are two or three other things in your power after 
the war which no amount of German organisation or recu- 
perative talent can overcome, and vou will be recreant, in 
my humble judgment, to your elementary self-interest if you 
fail to come to grips with them promptly and comprehen- 
sively. I would build round the British Empire first of all 
a tariff wall so high that no German manufacturer who ever 
lived could leap it. As eternal punishment for the erimes of 
which the Lusitania will for ever be the symbol, I would 
place the brand of Cain upon the forehead of German shipping 
by decreeing that a German vessel of commerce should never 
again pollute the waters of a British port. I would cause it 
to be looked upon as a disgrace for any British merchant to 
offer German goods across his counter. I would withhold the 
right of naturalisation from German subjects, for unless that 
were done the privilege of British citizenship might some 
day be extended to one of the executioners of Edith Cavell 
or a man who helped to murder our wives and children from 
the bomb platform of a Zeppelin. I know that time heals even 
the scare of a great war, but the wounds which German war- 
fare has ruthlessly cut across not only the British Empire, but 
civilisation itself, being of no common sort, call for retribu- 
tion of no ordinary calibre. England will do everything that 
Germany hopes for most dearly of all if you return to the 
state of business as usual with her when the guns are no 
longer barking. You business men have a stupendous and 
inspiring task before you in seeing that German dreams o 


rehabilitating German trade, in British markets at least. 


remain blasted for all time. As one who is your unqualified 


* 


well-wisher, I devoutly trust you will rise to the opportunity 
and master it. 


After a brief discussion, Mr. D. N. Dunlop, the Secretary, 
said that he did not agree with all that Mr. Wile had said. 
German methods had brought about this war, and he thought 
that they would bring about the downfall of Germany. What 
was needed was a strong Federal Association of all the 
organisations in this country. A Minister of Commerce was 
not of much use unless he was backed by a capable organisa- 
tion. A Board of Trade Committee was sifting out the facts 
in regard to the trade position, and the B.E.A.M.A. was 
taking an active part. It had appointed overseas committees, 
and was appointing correspondents all over the world. It was 
by taking off the coat that we should win. The work was 
not going to be done all at once. He believed in co-operation, 
and by co-operating they would succeed. The Council had 
given, and was giving. consideration to many matters, and it 
was backed up by the men of the different departments. 
There was no need for pessimism. What was wanted was 
strong co-operation of all interests in the industry, and if a 
little patience were exercised it would be found that when the 
war was over they would by co-operation with the Institu- 
tion and with Government Departments have available a 
structure, which was being slowly put together, which would 
greatly benefit British trade. 

Mr. DaAvREN PORT, in closing the proceedings, said that the 
Association was trying to avoid a policy of wait and see.” 
It was hard to find time to get the people who should be 
interested in the subject to give their attention to it. There 
were indications that the Government Departments were 
waking up to the seriousness of the future position. German 
competition would be extremely severe after the war, and 
there was a need for a closer Imperial Brotherhood between 
the Colonies and the Allied countries. 


POWER STATION SWITCHGEAR. 


Mr. P. V. Hunter, Chairman of the Newcastle-on-Tyne Local 
Section of tbe [INSTITUTION OF ELECTRICAL ENGINEERS, in 
his inaugural address on November Sth, spoke at length 
on power-station switchgear. He said that the diversity 
of opinion as to the correct design and arrangement of power- 
station switchboards was most striking. It was common to 
find two power stations of similar date, in close agreement 
as to general design and lay-out, but differing radically in the 
arrangement of the switchgear. He gave illustrations in dia- 
gram of the bus-bar connections of five important power 
stations in this country and in America. The fundamental 
difference between the various arrangements was the degree 
in which they provided for internal breakdown of the switch- 
board; the more complicated arrangements made the more 
complete provision. They might correctly define the function 
of switchgear as being to maintain supply by isolating faulty 


sections. It was also logical to insist that before perfection 


was secured, switchgear should not only isolate faulty sec- 
tions, but also provide against interruption of supply in the 
event of a breakdown of any part of the switchgear itself. 
On the whole, such differences in design as were met might 
be reasonably expected, since they were dealing with some- 
thing quite outside calculation, namely, the probability of an 
accident to, or the failure of, any part of the switchboard. 

After illustrating various types of bus-bar arrangements, 
Mr. Hunter said that it would seem quite reasonable that, 
if the effect of a bus-bar fault had to be limited, the proper 
way to do it was to divide up the bus-bars into a large number 
of separate parts, each part being so small that it included 
one section of the system only, the yorig oi the remainder 
being independent of it. To some extent the degree of com- 
plication would depend on the character of the load. On 
certain loads little opportunity occurred for taking generators 
and feeders out of service, and in these circumstances bus-bar 
switches would have to be more frequent. 

It was a fairly safe rule not to include more than two 
generators on one division of bus-bar, and if the generators 
were exceptionally large it was better to reduce the number 
to one. Speaking of the more common troubles met with in 
switchgear, he said these were, according to his own experi- 
ence, and arranged in order of frequency of occurrence :— 
(1) Mistakes made by operating staff; (2) unforeseen effects; 
(3) failure of apparatus due to weakness or deterioration. 

The most frequent mistake on the part of operatore was 
to open the isolator of a feeder carrying load, instead of the 
one next to it. Notwithstanding the serious risk of such acci- 
dents, they did occur, really due to the fact that a switch- 
board consisted of a large number of parts of identical appear- 
ance, the only distinction being the labelling. Various sug- 
gestions for the adoption of distinctive colouring, etc., had 
been made, but the most satisfactory arrangement was a 
complete system of screens and interlocking. The arrange- 
ment could be made to provide that no access could be 


obtained to conductors while they were alive on account of 


the screens being automatically locked under these conditions. 
The oil switch was interlocked with its isolators, so that the 
latter could not be opened or closed while the oil switch was 
closed. There still remained the difficulty that the feeder 
terminals might be alive through some mistake in not opening 


670 


THE ELECTRICAL REVIEW. vol. 77. No. 1,952, Novaxszr 19, 1918. 


the switch at the other end of the feeder. This was met by 
replacing the disconnecting switches, normally used between 
the switch and the feeder, by a set of earthing switches. 

_ Interlocking, if adopted at all, must be complete, as partial 
interlocking led to more accidents than ite complete absence. 
The bus-bars had to be dealt with separately. A simple 
method was to treat each length of bus-bars as a unit, and 
place it and the isolating switches disconnecting it from the 
oil ewitches, in a gallery. Access to the bus-bars was obtained 
by means of a door at each end of the gallery only. A locking 
bar from end to end of the gallery was provided. This- bar 
could not be rotated into the position that allowed the two 
doors to be opened until every oil switch connected to the 
particular length of bus-bar (including the bus-bar switches) 
was open and isolated. 

These precautions, if carefully designed and constructed, 
were not expensive compared with the alternative of more 
complicated switchgear, and should give immunity from mis- 
takes leading to breakdown on the switchboard itself. 

Under the heading of unexpected effects, the principal item 
was abnormal mechanical forces occurring on short circuits. 
Most trouble had been experienced with isolating switches 
opening unexpectedly. These forces were generally recog- 
niged, and could be provided against. Another possible source 
of trouble was the fusing of the primary winding of current 
transformers having wound primaries. 

Referring to oil switches, he said it was not so generally 
known that the vapours and gases given off when opening 
heavy loads were highly conducting; he had known cases 
where oil switches had successfully opened heavy short cir- 
cuits, and the gases afterwards escaping from the switch had 
produced another short circuit outside the switch. 

The failure of switchboards through deterioration was a 
rare occurrence. Experience had led to the use of materials 
of permanent character, and, in particular, rubber insulation 
for high-tension circuits had been abandoned. 

In conclusion, he said he felt sure that it was a better pro- 
cedure to adopt arrangements preventing those particular 
faults to which switchgear was most liable, rather than to 
regard the faults as inevitable, and provide complicated 
arrangements to limit the extent of them. Experience led 
him to the view that it would be a mistake to attempt to 
standardise switchboard arrangements, or switches. His per- 
sonal opinion was that there was a strong probability that 
future development would include, not only safety interlocks, 
but the complete abandonment of bare conductors for high- 
tension power station switchboards, and that the security of 
supply thus obtained would justify the use of a minimum 
of switchgear. 


THE ELECTRICAL INDUSTRY AND THE WAR. 


On Thursday last week Mr. H. Hopcson WRIGHT delivered 
his inaugural address as Chairman of the Yorkshire Local 
Section of the INSTITUTION OF ELECTRICAL ENGINEERS, from 
which we make the following extracts: — 

The one outstanding fact that this world-war has taught 
us is that success cannot be won without the aid of the 
engineer and mechanic, and an organised production of muni- 
tions of war on a scale far vaster than ever imagined before. 
In m previous war has the engineer, both mechanical and 
electrical, played such an important part. 

The highest and most specialised skill of our engineers, 
metallurgists, and chemists is directly pitted against the skill 
of the enemy in the production of new designs, new metals, 
and explosives. Every new weapon must be an improvement 
on the last, thus the war is proving a great spur to invention 
in every branch of engineering. 

Science has been organised: its units have been registered 
and the best brains of the professors and students of science 
throughout the Empire are being made use of. 


Twelve months having passed since the admirable inaugural ` 


address of our immediate past chairman, T propose to devote 
a few remarks retrospective to some of the points raised on 
that occasion. They have an even greater significance to-day, 
in the light of the present situation, 

That address very properly indicated the duties devolving 
upon those of our profession remaining in civil life. I only 
propose to refer to three of these duties, which are inter- 
dependent and inseparable. 

The first is: * To do all possible to support the sentiment 
‘business as usual’ with regard to the electrical industry in 
particular and all other British industries in general.” 

Whilst this sentinent was then admirable in itself to 
Indicate that our factories must be kept going, it must not 
have the effect of weakening our determination to put the 
last ounce of energy into the production of munitions. 

At the present time, therefore, the sentiment “ Nothing as 
usual” would be more appropriate. Twelve months azo, only 
our largest engineering works were organised for the produc- 
tion of munitions. Now nearly all, irrespective of size, are 
“contralled ” bv the Government. 

Seeond|y : To assist in every wav possible the efforts which 
are being made by British manufaeturers to capture and 
retain foreign and colonial trade which until recently has been 
in the hands of alien enemies.” 

During the war we have an industrial breathing time so 


far as German and Austrian competition is concerned. What 
measures are we taking as an electrical manufacturing 
industry, either individually or collectively, to conduct the 
ooming industrial war? 

Once hostilities are ended, the ability and organisation of 
Germany will be directed to underselling us in every market 
of the world. Prohibitive tariffs will, to a large extent, pre- 
vent her trading with Belgium, France, Italy, and Russia for 
many years. Whether we shall allow her to compete freely 
with us and our Allies, within the Empire, is, I hope, at least 
doubtful. A much restricted world market is, for her, in 
any case, certain. 

Nor shall we ourselves be free from severe competition by 
our Allies and by neutrals, particularly America. In Germany 
economic causes will force a reduction of wages, and a flood 
of cheap German goods will result. No great wage reductions 
are probable in this country. 

To meet these conditions we must cheapen production by 
better organisation, improved machinery, designs, and cc- 
operative sale methods. Increased efficiency of production and 
the utilisation of existing and new scientific methods are 
absolutely necessary if we are to hold our ground against the 
coming competition. 

We need a higher and more general standard of specialised 
technical education for our engineers. It is here that Ger- 
many has gone ahead, and she has reaped the benefits of that 
education in the organisation of her factories. 

Many manufacturers still continue the old-fashioned sale 
methods of waiting for customers instead of waiting on them. 
There must be a complete change of these methods. 

A much closer study of foreign markets is needed; for that 
purpose a thorough technical and commercial education is as 
necessary for our salesmen as for our engineers. Much foreign 
business has gone to our competitors owing to our neglect and 
lack of commercial organisation in foreign markets. Our 
expert salesmen should have passed through every shop and 
should have held itions in the estimating and designing 
departments, and should be capable of advising customers on 
highly technical questions. 

If financial reasons prevent the employment of a staff of 
highly salaried commercial experts abroad, then costs may be 
reduced by co-operative sale methods. 

By carrying the same principle a step further, electrical 
manufacturers would extend their foreign markets by com- 
bining to charter an electrical exhibition ship fitted up with 
those goods which are most in demand. The cost per firm 
need not be much more than that of a land exhibition. The 
ship might be chartered every four or five years, and the stay 
at eh port would be determined by the importance of the 
market. 

I am confident that a co-operative scheme of this kind is 
possible, and would result in the capture and retention of 
much valuable trade formerly held by enemy competitors. 

Far too little attention has been given by our sales engineers 
to the study of foreign languages, and I one recommend 
our junior members, whose duties may take them to foreign 
countries in later years, to learn at least one language besides 
their own. Yet it appears to me that, however perfect we 
may be individually as salesmen, and however closely we may 
study foreign markets, there will still be wanting for com- 

lete success that organised State assistance which Germany 

as so lavishly extended to her foreign industry. 

Our foreign trade can never be fully develop without 
diplomatic, legislative, and financial assistance. e Board cf 
Trade, as at present constituted, and tbe diplomatic and 
consular services, as carried on by the Foreign Office, are not 
adéquately equipped for the encouragement and protection of 
our foreign trade. The Board of Trade was originally intended 
to deal primarily with transport, i.e., shipping, railways, aud 
carrying agencies. 

The great spending departments of the Government are œn- 
trolled by the Admiralty and War Office. Is it not quite as 
important that the earning, or trading, side should be also 
controlled by a separate Government Department? 

A permanent and non-party Board of Industry is required. 
presided over by one of our most experienced business men 
and advised by a permanent staff of experts. l 

It is almost incredible that practically no funds are st aside 
by the State for the purpose of advancing foreign trade. In 
the year 1913-14 the amount of our foreign trade was over 
1.40 millions, yet the cost of running the whole of the Beard 
of Trade, including the home departments. was only £213,000 

Apart from the consular eervices, the Foreign Office staff 
interested in trade in foreign countries usually consists of 
cominercial attachés, having little or no special knowledge er 
commercial training. and who use their office as a step to 
advancement, But the limited number of these cfficials 
renders their work of small value; China, with a population cf 
400 millions, and a yearly import trade of 80 million pounds. 
has one commercial attache. 

It would be the business of the Board of Industrs to 
appoint qualified trade commissioners in our colonies, depen- 
dencies, and all foreign countries, whose duty it would be 10 
collect and report to headquarters all useful information as te 
trade openings and the activities of our foreign competitor’. 
to negotiate for improved and, if possible, preferential trade 
relations, notably in connection with international loins, and 
to counteract and prevent the dissemination of fake and 
injurious political and commercial information by enemy colle 
petitors. 
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Thirdly, ‘‘To consider carefully the methods of educating 
and training young electrical engineers with a view to re- 
organising and improving such methods, in order that in 
future the designing as well as the manufacture of all elec- 
trical apparatus requiced for the naval and military services, 
shall be carried out by British-born subjects. Special atten- 
tion should also be given to business training, so that the 
business methods of british firms may be entirely up-to-date 
and their sales organisation controlled by Britishers. 

The importance of the proper scientific training of our 
electrical engineers and, indeed, the complete overhauling of 
our present education system, is a subject which is vital to 
the electrical industry. 

It is a remarkable fact that England, the birthplace of 
modern industry, is the last of the great nations to build up 
its educational system. We are still behind other great 
nations in making public provision for the higher branches of 
education. 

Even at the present day we have no national system other 
than that of 1 education, which is very far from 
meeting the needs of the nation. 

The inseparable relationship between education and national 
success in commerce and industry is a fact which hardly needs 
proof, but which will become more accentuated as years go 
on, due to the higher standard of training required by our 
artisans and engineers. 

One of the first duties of our legislators after the war should 
be to provide the country with an organised system of com- 
pulsory primary and secondary education, forming a co- 
ordinated step to our technical high schools and universities. 

The leaving age for primary schools should be raised, and 
the continuation schools made compulsory. The last period 
at the primary school should be devoted to a pre-apprenticeship 
training, during which the youth’s aptitude, or otherwise, for 
engineering would be proved. 

Dur present haphazard apprenticeship system results in lads 
being put into trades for which they have no natural ability, 
and the financial position of the parents only too frequently 
demands that the boy be put to the trade which pays the 
highest wages, irrespective of his aptitude for it. 

It should be the special duty of the teachers during the pre- 
e period to note the boys likely to be suited to 
skilled handicrafts. 

The teachers should be encouraged to acquire a first-hand 
knowledge of the scope and requirements of the local engineer- 
ing trades by study and visiting the works. A much closer 
collaboration between the education authorities and the engi- 
neering employers is necessary, and would lead to more suit- 
able youths being selected for trade apprenticeship. 

It is gradually becoming recognised that the only effective 
way to train the rising generation of skilled workinen 
after leaving the elementary schools is to have half-time in 
the workshop and half-time in the technical school between 
the ages of 14 and 18. 


A number of our principal technical schools give a two or 
three years’ day course of instruction for student apprentices 
during the winter months. These are steps in the right 
direction, and I should like to eee the scope of the classes 
widened to form part. or an extension, of our elementary 
education system, with the grant of a leaving certificate. 
This certificate would be a guarantee that the boy had attained 
a definite standard of education. and would thus gradually 
become a qualification required by the engineering employers 
for trade apprentices. 

Usually engineering works do not provide special facilities 
for practical training, and the apprentice has to pick up such 


experience as he can in a more or less haphazard fashion. In 
a few British and certain German and American works, 


special schools and training shops are provided. One, at least, 
of our foremost electrical manufacturing concerns has an 
admirable apprentice school. f 

The instruction is divided into two classes: General” and 
Trade.“ The * General” class is a continuation of the 
apprentice's regular education. and affords proof that our 
elementary education system is not turning out boys suffi— 
ciently educated to make their way into skilled trades. The 
remedy for this is in tha trade schools. 

The second or “Trade” class is devoted purely to trade 
teaching, and consists of youths selected from the General“ 
class. 

The teaching of both classes is undertaken by the firm's 
engineering stuff. assisted by leading foremen and shop engi- 
neers, and is carried out in working hours and at the firm’s 
expense. 

The first object of the school is to turn out good workmen: 
its second to fit them for promotion to positions as charge hands. 
foremen. and inspectors. The quality of the workman is thus 
raised, and with it the standard of the foremen. 


Whilst it is both possible and profitable for a large firm to 


provide its own trade school, for small works it would be 
impossible for financial and economic reasons, except he a 


own teachers and pupils. 


- 


co-operative school svstem to which each firm would send its 
Such a svstem would not be easy 
to carry out in practice. owing to difficulties of distance. etc. 

It is to be honed that ultimately the need of such schools 
will be met by half-time trade classes provided by the educa- 
tion authorities in all large industrial centres. 

It must be noted that the improved educational . facilities 
discussed will gradually result in increased numbers rising 


~ 


quantities of manufactured goods, at low prices, in competition with t 


from the ranks of labour to fill the commissions of the engi- 
neering industry. 

The foregoing remarks apply to those the majority of whom 
are likely to remain workmen all their lives. The education 
of our technical engineers is built up on the secondary or 
public schools, forming an intermediate step to the higher 
technical school. . 

In this country we make the mistake of allowing technical 
instruction to be given too early, instead of postponing it till 
after the completion of a thorough secondary education. 

If it ise desirable that our primary instruction be a matter 
for public control and supervision, it is doubly the case with 
our secondary and higher instruction. So long as State 
control stops here and no contact and co-relation exists 
between our popular instruction and the instruction above it, 
so long will our education system be unsatisfactory. 

The primary school naturally presses up to the secondary 
sphere, and the second to the university or higher technical 
schcol. They should be inseparable and co-related, thus form- 
ing a highly efficient instrument for the avoidance of friction 
and competition. But not only must the steps in the educa- 
tion ladder be inseparable in the sense indicated, but there 
must be a closer association between our universities and 
technical high schools and the engineering industry. Much of 
their work is of a purely academic character, and has little prac- 
tical application. 

I am convinced that great advantages would result to the 
electrical and enginecring trades if they would submit those 
probleins to the universities for solution, which they have 
neither the staff nor the time to solve. Such a connection 
could not fail to be of great mutual value, and would result 
in manufacturers taking a keener interest in technical educa- 
tion and the teaching staff being in closer touch with indus- 
trial problems. 

Inmediately the war is over Germany will endeavour, at 
ali costs, to recapture her lost foreign trade, and we may be 
certain she will flood the world with low-priced German goods. 
The strongest weapon we can forge to ineet that competition 
is without doubt to look carefully to the better training of our 
artisans and engineers. The Institution is one of the channels 
through which we can make our influence felt on questions 
within its legitimate scope. and there can be no doubt that 
technical training is one of them. 


WAR ITEMS. 


Trade After the War.— In several of the daily papers just 
now considerable space is being devoted to the urgent need 
that exists for securing an early statement from the Govern- 
ment regarding our national after the war policy concerning 
trade. The Council of the Association of Chambers of 
Commerce of the United Kingdom is stated to have framed 
the following resolution respecting: the prospect of wholesale 
German dumping :— 

TRADE AFTER THE WAR. 

Inasmuch as large numbers of our soldiers will return to industrial empioy- 
ment after the war it is necessary to look ahead in order that nothing may be 
allowed to occur likely to lessen their opportunity of obtaining employment and 
a livelihood, I: is thought that Germany may pour into this . larg. 

e pro- 
ducts of our working people, depriving our people of a market and thereby 
reducing employment. This Council beg to warn his Majesty's Government 
of such a possibility, and consider that the Government should be prepared 
well in advance with a considered and matured plan, to prevent unemployment 
caused by the action of German manufacturers, and to secure continuity of 
business for those who have undertaken enterprises with the hope of obtaining 
a portion of trade formerly dore in competition with British subjects by those 
countries with whom we are at present at war. This Council strongly impresses 
upon his Majesty's Government the neces-ity of deciding its policy in connec- 
tion with this question before the time shall have arrived when the feared 
mischief may have begun, shortly after the conclusion of peace and the re- 
opening of the markets of the worlc. . 

One of the papers states that the London Chamber of Com- 
merce is holding a special meeting this week to consider 
the whole question of trade relations after the war between 
Great Britain and her Dominions and the Allies on the one 
side, and our enemies on the other. It is said that a prize 
of £1,000 will probably be offered for the best scheme of 
trade defence submitted to competent judges by Januarv 
lst next. The Council of the London Chamber is understood 
to be making further representations to the Government in 
favour of the more general adoption of the metric system of 
weights and measures, and to urge members of the Chamber 
to introduce the system into their own businesses without 
delay. 

A Berne telegram to the“ Morning Post“ states that it is 
reported from Vienna that Germany has induced the Aus- 
trian Chamber of Commerce, at a plenary meeting, to agree 
virtually to all her demands regarding a future economic 
and commercial union between the Austrian and German 
Empires. Austro-German commercial policv will be based 
on a unified plan. and both countries will negotiate and 
conclude in common all commercial treaties with other 
States. It is stipulated that Germany and Austria must 
agree, before beginning peace negotiations, upon the 
economic demands which they intend to put forward, and 
to include Hungary in the Austro-German economic treaty. 

Perhaps it will not be out of place if at this point we 
quote the views of the“ Spectator P? respecting the future 


‘bee . à — — 


672 


THE ELECTRICAL REVIEW. vol. 77. No. 1,982, Nov III 19, 1915, 


position of German industry :—‘ After the war every German 
manufacturer will find that his buildings and plant and his 
house, and every permanent form of wealth he possesses, are 
heavily mortgaged, and that the interest upon this mortgage 
is a first charge upon his business. It is quite true that the 
interest will be payable to other Germans, but that fact will 
not reduce his expenses of production. From this point of 


view the burden upon his future industry is exactly as great 


as if the interest were payable to Americans. Nor is there 
any way of his escaping this increased cost of production 
except by repudiating his debt. Thus, so far from the Ger- 
man industry being unassailable after the war, it will be 
heavily embarrassed by the debts which the German Govern- 
ment have contracted to pax for the war. Our own position 
will be relatively better, not indeed because we have 
borrowed abroad, but because we have raised at any rate 
some portion of our war expenditure out of current 
taxation. ; 

We may conclude our references to this matter by alluding 
to a question asked in the House of Commons on November 
10th, and the Prime Minister’s reply thereto. Mr. Fell asked 
whether the Prime Minister would take the opportunity to 
be afforded: by the expected presence in this country of the 
leaders of several of the Dominions, to hold a conference 
with them to consider the steps to be taken throughout the 
Empire to meet the flooding of the whole Empire with cheap 
goods from enemy countries, which was expected at the con- 
clusion of the war. Mr. Asquith, in reply, said that“ this 
and any other question of interest to the Empire ’’ would 
be discussed when the opportunity was given by the presence 
in this country of the Dominion Government representatives. 
As already announced in our pages, The Pacliamentary Com- 
mittee of the Allies is to meet in Paris in January to consider 
important trade questions that will call for common action 
at the end of the war. 


Proposed Cable Manufacturing in Australia.—According to 
an Australian paper just to hand, a conference took 
place at Melbourne on September 29th with the Federal 
Attorney-General and representatives of the copper producers 
of the Commonwealth, with a view of arriving at an agree- 
ment by which ore should be treated in Australia instead of 
being exported. Representatives of all the principal copper- 
producing firms were present. Mr. Hughes stated at the 
conclusion of the conference that the proposal was that ore 
should be treated in Australia to produce metallic copper, 
and, further, that copper goods, particularly wire, cables, 
tubes, etc., required for Australian consumption, should be 
manufactured in the Commonwealth. The conference was 
unable to reach finality, and a further meeting is to be held 
at a later date. 


Electricity Works and Depleted Staffs.—Mr. A. D. Chal- 
mers, Mr. D. W. Ritson, and ten other employés at the 
Gillingham (Kent) Electricity Works, have asked permis- 
sion to join the reserve forces for the period of the war. As 
the matter is a serious one, and as the Council may be 
deprived of practically the whole of the staff, the matter 
has been referred to the Electricity Committee for con- 
sideration. | 

Blackburn Corporation has decided that it must retain the 
services of men in the gas and electricity works. These 
number 100, and there are 29 other employés of military age 
considered indispensable. 


Italy.— Voluntary patriotic effort on behalf of the war is 
as much evident among Italians as with ug, and our con- 
temporary. L' Elettrotecnica,” gives a list of 45 of the 
most considerable electric supply associations and electric 
manufacturers who are pecuniarily assisting the families of 
their staffs at the front, keeping their situations open, sub- 
scribing to the funds of the Red Cross Hospital and to local 
relief committees, subscribing to the National Loan for them- 
selves or assisting their employés to subscribe, and otherwise 
evincing their solidarity with the national aims in the present 
crisis. 

Hot- Plates in Submarines. — Last winter, through an 
appeal made in the“ Morning Post,“ a flotilla of our sub- 
marines was provided with electric cooking hot- plates. A 
letter from a Lieutenant-Commander shows how these hot- 
plates are“ tremendously appreciated.” Their use, he says, 
will be more frequent than ever in the winter that is now 
at hand. 

Restricted Lighting.—The ‘‘ Times states that owing to 
the number of fatal accidents in Manchester due to the 
darkened streets, the local Watch Committee has petitioned 
the Home Office authorities to remove, or at least modify, 
the lighting restrictions. ö 


NEW PATENTS APPLIED FOR, 1915. 
(NOT YET PUBLISHED), 
Compiled expressly for this journal by Messes. W. P. Tunomeson & Co., 


electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


15.59. Telephonic receivers.“ E. A. Granuam. November Ist. (Complete.) 

15,390. Electrical instruments.“ Eversen & Vicnouss, Lro., J. C. Nxxo- 
naw, and S. F. W. Finsvis. November Ist. 

15.406. “ Electrical indicating devices for electrical pianos and the like.” 
H. Kicnarpson & H. E. Gua. November 2nd. 


21,143 /14, October 17th.) 


‘impossible. The equipment consiste of a head-set with 


15.421. Electromagnetic power transmission and conversion system,” 
J. Dolaro & H. W. Brows. November 3nd. 

15.127. Electric coupling appliances.“ J. B. Mels bor. November and. 

15.447. Electric switches.“ W. L. Wisk & British THomsox-Hovston 
Co., Lro. November 2nd. 

15.448. Circuit connections of electron discharge apparatus.“ Bersa 
Tnomsoxn-Houston Co., Lto. (General Electric Co., USA). November Bad. 

15. 59. Electric lampholders.“ GENERAL Accxssonns Co., Lro. (L. Rosen- 
thall & C. Seymour, Transvaal). November 2nd. (Complete.) 

15. 0. Electric adaptors.“ GrxeraL ACCESSORIES Co., Lyp. (L. Rosen- 
thall & C. Seymour, Transvaal). November 2nd. (Complete.) 

15.171. „ Apparatus for adjustably holding X-ray tubes.“ E. H. Hase 
and H. W. Cox & Co., Lro. November 2nd. (Complete.) 


15.514. Pumps.“ BRT Tuowsos-Hovuston Co., Lro. (General Electric 
Co., “. S. A.). November 3rd. a 

15.518. Telephonie receivers.“ E. A. Granam. November 3rd. (Com- 
plete.) 


15.525. Means for compensating for leakage in wave transmission ns 
tems.“ G. Coxstantinesco & W. Happon. November 3rd. (Complete.) 

15.550. Alarm fuses for telephone, tele raph; and like systems.” Acto 
MATIC TELEPHONE MANUFACTURING Co., LTD., . avin, & S. R. Sumu. Novem- 
ber 4th. (Complete.) 

15,555. Electric resistances.” Brims THomuson-Hovustrox Co., LO. 
(General Electric Co., United States). November 4th. . 

15,5663. Construction of electric switch.“ G. Markt. November 4h. 

15.579. Telegraph apparatus.“ W. J. MELLERSH-Jacksos (Western Union 
Telegraph Co., U. S. A.). November 4th. (Completc.) 

15.595. Construction of dynamos and electro- motors. H. B. Manszus 
and G. WALKER. November bth. 

15,633. ‘ Protective devices for electric circuits.“ Barren Tucson - 
Hovston Co., Lro. (General Electric Co., U. S. A.). November Sth. 

15.652. Switchboards especially applicable to military portable telephone 
sets.“ H. J. B. Hampson. November 5th. 

15.681. Operating rotary converters and other alternating- current machin- 
ery.” A. H. Raning & C. C. Garrard. November 6th. (Addition to 
10,841 /13.) 

15,685. Electric heating device.“ LAN Dis & Gyr Axt. Grs. November Sch. 
(Convention date, November 9th, 1914, Switzerland.) (Complete.) 

15,695. Method of making vitreous bodies.“ Britist THromsox-Hovatox 
Co., I. rp. (General Electric Co., U.S. A.). November 6th. 


PUBLISHED SPECIFIOATIONS. 


1914. 


21.096. ALTERNATING ELECTRIC CURRENT CIRCUITS IN WHICH CONDENSERS ARS 
ENPLOoYED, British Insulated & Helsby Cables, Ltd., and H. Higham. October 
17th. 


21.145. ELECTRICALLY-acTUaTED Toors. W. J. Mellersh-Jackson (Common- 
wealth Electric Tool Co., U. S. A.). October 17th. 


21.184. ELRCTRICAL Pu ES SING Irons. A. E. Reimers & F. F. Kiefer. October 
19th. 


21.266. TrrrMO NEH Systems. E. G. Godfree. 


21,388. WIRELESS SIGNALLING SYSTEMS. 
(General Electric Co., U.S. A.). 


31.593. ELBCTRIC Swirenrs. 
1913, U.S.A.) 

21,998. Evecrrican Swircurs. H. Leitner. November 4th. 

23,338. ELecTRIC Batteries. F. J. Beaumont. November th. 

23.314. ELectkic Heat Rapiatons. A. B. Neiman. November Soth. 


23.653. SIMPLIFIED METHOD FoR LOCALISATION OF BULLETS AND OTHER FOREIGN 
Bonis BY MEANS OF X-RAYS. G. G. Blake. December 7th. 


October Wth. 


British Thomson-Houston Cu. 
October And. 


C. H. Miller. October 27th. (October Mih, 


1915. : 

180. ELECTRIC STARTING Devices FOR Motor-DRIVEN VTUn ITS. Maschinen- 
fabrik Oerlikon. January Sth. (January 29th, 1914.) 

459. BRKUSH-HOLDERS FOR DyYNAMO-ELECTRIC MACHINES. 
ary 12th. l 

1.691. [ONISATION DEVICES ron AMPLIFYING ELECTRIC CURRENTS. 
Electric Co., Ltd. (Western Electric Co., U.S. A.). February Ard. 

4.076. Storacr BATTERY SkPARATORS AND PROCESS FOR MAKING SAAT. T. 4. 
Willard. March 15th. 

3. 104. Evectric Motor Cox TROL LIS. Igranic Electric Co., Lid. (Cuter 
Hammer Manufacturing Co.. C. S. A.). April Ist. 

6.02. ELECTRICALLY-aCTUATED TOOLS. W. J. Mellersh-Jackson (Commor- 
wealth Electrice Toot Co., L'. S. X.). October 27th. (Divided application o7 


A. B. Rack. Janu- 


Western 


6,364. ELECTRICALLY-ACTUATED Toots. W. J. Mellersh-Jackson (Common. 
wealth Electric Tool Co., U. S. A.). October 2Rih, (Divided application on 
21,143/14, October 17th.) 

6.738. Enectricalty-actcaten Toots, W. J. Mellersh-Jackson (Commor- 
wealth Electric Tool Co., U. S. A.). May Sth, (Divided application on 21,16 u, 
October 17th.) 

8.047. ELECTRIC SWITCHES FOR [LICHTING INSTALLATIONS, 
(firm of). May Ist. (June 9th, 1914.) 

8,903. Exvrctaicar Relays. V. Tedeschi & A. Rossi. June I6th. 


Robert Rosh 


Telephony on Air-Ships.— In La Lumière Eleiryw 

a brief description is given of a new 9 r outfit which has 
Eléphonique for the 

use of the pilot and passenger in an aeroplane. The noise of the 
wind and the propeller renders con 


type receivers, which are closely applied to the ears, and a special 
type of transmitter which is worn on the breast under the 

between the neck and the third rib. The apparatus are conne 
by flexibles and plugs to a circuit the and 
battery of three dry cells is su i com 
munication for 100 hours. It is 
carried on no matter how great the noise of the air and the pro- 
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have been entirely without precedent in history. 

In justice to the shipowners, due allowance must 
be made for the difficulties caused by the serious 
reduction of ships available for mercantile purposes 
as a result of the heavy demands from the Govern- 
ment for vessels for transports. Due allowance must 
also be made for the all-round increase in the work- 
ing expenses, particularly in the wages and coal bills. 
After making the most liberal allowances for these 
contingencies, however, there appears to be no rea- 
sonable justification for the abnormal increases in 
freight rates. 


The rates for cotton goods have increased, in some 
cases, as much as 300 per cent. since the commence- 
ment of the war, while the charge for carriage of 
steel has risen from 108. 6d. per ton, at which figure 
it stood just prior to the outbreak of hostilities, to 
no less than 50s. per ton, the present rate! The 
excessive rates demanded for carriage of foodstuffs 
have proved one of the most important factors in 
the bolstering up of prices to the present high level, 
and as a result of the inability of the railway com- 
panies to successfully cope with both the commercial 
and Government demands, the coastwise steamship 
companies have carried vast quantities of foodstuffs 
from one part of the Kingdom to another at prac- 
tically whatever excessive rates they thought fit to 
demand. 

If further proofs be needed that the rates 
charged during the past twelve months have 
been most exorbitant, the balance sheets pub- 
lished recently by British steamship companies 
will supply them at a glance. Profits as high 
as 80 per cent. on capital have been recorded 
on several occasions already, and at 60 per cent., or 
round about that figure, quite a number of hitherto 
comparatively modest dividend-earning steamship 
companies figure conspicuously, after having made 
the most liberal allowances possible for depreciation 
and renewals and repairs. Hardly a solitary excep- 
tion can be found of a British steamship company 
which has not experienced phenomenal prosperity 
during the past twelve months, a success, it should 
be noted, that has been attained against the most 
adverse conditions arising from labour shortage, 
wages increase, costly fuel, and extra working ex- 
penses all round, and, moreover, on a total tonnage 
carried, in most cases far below that of a normal 
working year. 

Whereas the German mercantile marine has been 
reduced to a state of utter ineffectiveness, in conse- 
quence of the inability of the German fleet to pre- 
vent the blockade of its coasts, the British steamship 
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companies have enjoyed, in a very large measure, 
the protection of the British fleet, and through this 
powerful agency have been enabled to reap a golden 
harvest. The burden of maintaining this great and 
powerful protector of our commercial welfare at the 
present high level has been quietly borne by the Bri- 
tish public, and it must be considered a decidedly 
poor return for all the sacrifices made if this great 
weapon is to be used in the hour of need by the 
Bntish steamship owners as a means to exploit the 
public, whose sacrifices and patriotism have enabled 
the shipping companies to prosper so exceedingly 
when they might reasonably have suffered a pro- 
longed period of depression bordering on calamity 

The effect of such artificial impositions upon the 
trade of this country, both now and hereafter, is 
bound to prove of most serious import. From a 
strictly commercial point of view it is questionable 
if the shipowners can be seriously blamed for taking 
the opportunity to line their pockets at the public 
expense; and, doubtless, the argument they would 
at once adopt to justify their actions would be found 
to be based upon the law of supply and demand. 

At a time such as the present, however, when re- 
strictions and impediments abound on every hand to 
prejudice the smooth workjng of an accepted insti- 
tution, the law of supply and demand cannot effec- 
tively operate without imposing unjust burdens upon 
one section of the community to the corresponding 
advantage of another. In the present case, the 
sections imposed upon comprise collectively the 
entire commercial interests of the country, and the 
results are too serious to admit of delay in their 
removal. | 

The Government doubtless owes much to the ship- 
owners for the valuable services they have rendered 
at a critical period in the history of this country; the 
debt, however, which the shipowners owe to the 
British fleet for its protection is one on a far higher 
plane altogether and hardly comparable from any 
standpoint. In any case, the public and the commer- 
cial interests of the country cannot under any cir- 
cumstances whatever be allowed to be imperilled by 
the obligations of either to the other, and the neces- 
sity for prompt action by the Government in the 
direction of fixing maximum freight rates is agreed 
upon by manufacturers and others throughout the 
country to be of the greatest urgency. There ap- 
pears to be no reason why, in common with other 
sections of commercial enterprise which have been 
wholly or in part regulated and controlled by the 
Government, shipowners should not also be placed 
above the temptation to make good at the period 
when immunity from artificial restrictions and 
manipulations is most vital and most necessary to the 
commercial stability of the country. 


THERE has been a feeling for some 


ù 85 5 time past among men who are interested 
Association, in the electrical trade in various non- 


technical capacities that there is room 
for what might be called a commercial electrical association. 


We allude to men who take no interest in the Institution 


of Electrical Engineers, as it does not meet their particular 
requirements. They have been to a few meetings and “got 
tired ” because they are non-technical men. Yet they want 
something more than an electrical sales managers’ meeting 
society. It has remained for Mr. Howard Foulds to take 
the initiative in such a direction by making the sugges- 
tion public in an address to the Birminghan Electric Club, 
but he plans a far more ambitious scheme which might 
perhaps embrace the less pretentious one. 

He propounded it in the course of a paper on Organising 
the Electrical Industry,” ia which he pointed out that all 


of the existing associations and societies within the electrical 
industry are dealing individually with work which, ax to the 
major portion of it, is common to all of them. He would 
like to see them amalgamated, Sub- Committees being 
appointed to deal with matters that were special to each 
of them. His argument is that these associations are 
wasting time and money by endeavouring to do something 
which separately they are not strong enough to carry ont 
effectively, and he thinks that it would be infinitely better 
if there were some large association for the protection 
and development of the commercial side of the electrical 
industry, instead of nearly a score of smaller societies 
dealing with the måtter. Those smaller societies will 
derive comfort from the knowledge that he sees good in all 
of them; they may not all readily agree with him that 
none of them is doing anything which has a sufficiently 
important result upon development of the applications of 
electricity to industrial and commercial uses. We believe 
we are correct in saying that the activities of the Electrical 
Development Committee are restrained owing to war con- 
ditions. We quote from his remarks :— 

We have nothing whatever to compare with the Commercial 


Gas Association, which organises a complete publicity orusade 
throug bout the country and through the gas companies and gu 


‘departments of municipalities supporte a very fine scheme of 


publicity. 

What I am really anxious abont is that we should establish in 
our industry a body which shall be prima facie a commercial 
association. A technical institution we already puseees, which 
does an enormous amount of valuable work, but we must have 
something far different if we are to meet the competition of the 
gas industry, and if we are to develop the employment of elec- 
trical methode. Tae nvoleus of such an association al eady exists 
in the Manufacturers“ Association, but we should require some- 
thing more than this. We require, in addition, a strong associa- 
tion of supply undertakings, and one which will include the com 
pany as well as the municipal undertaking, becauee, commercially, 
there is no difference between the objects they have in view; and, 


„further, we require a sound financial section, which will, if neces- 


sary, provide the funds for extending industrial undertakings. 


As our banks do not support the trade of the country, 
Mr. Foulds regards it as the business of substantial indos- 
tries to create their own financial institutions, and establiah 
a body which shall be in a position to weigh up any 
propositions submitted to it, and provide the necessary 
financial backing. The financial position at the moment 
does not encourage us to hope for early support of British 
electrical industry along the lines adopted by indastrial 
banks unless the industry itself plays a leadiog part. The 
proposition is, on this ground, a timely one for discussion. 
Among other objects of the proposed association Mr. Foulds 
mentions the training of young men to act as commercial and 
trade ambassadors in foreign countries, and do anything and 
everything which could bring the electrical manofactures of 
this country into fall employment, not only within its borders, 
but also abroad. At this point Mr. Foulds has, in our esti- 
mation, touched one of the weak places in our electro-indus- 
trial armoor. He at any rate does not think that we have 
reached the limit of our productivity. In his view none of 
the existing associations aa a definite fighting commercial 
policy, while those which make some pretext of having it 
possess no means of prosecuting it. He recognises that some 
of the existing associations are of a nature that would 
prevent them from being absorbed by a commercial asao- 
ciation, but he believes that many could be so absorbed, 
thus strengthening their influence, reducing their expenses. 
and saving a great deal of time. He holds that by securing 
the support of everyone in the industry, lay as well as 
technical, the association would be built upon a sure 
and solid foundation; that it would have such 
a huge membership that ample funds ought to be 
available for any progressive policy that was decided 
upon; and that the very existence of a powerful assc's- 
tion of the kind would be a deterrent to any attempt 
in any quarter to interfere with the legitimate operations 
of the industry. For the purpose of discussion be 
advocates an organisation with three main sections, es 
having specialised sub-committees :—(1) Manufacturiug 
and contracting; (2) Supply of electricity, including com- 
pany and municipal; (3) Financial. 

Mr. Foulds would like to see the new organisation take 
benevolent funds under its paternal wing and develop them. 
and he desires it to become so powerful an Association 
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that even the industrial apathy of Parliament could not 
prevail against it. We have witnessed the rise and fall of 
many schemes for the better organisation of our electrical 
industries, but as we indicated last week, the matter is still 
fall of interest and importance and is a legitimate one for 
discussion. The proposal is one to remember. If it were 
not war-time it might stand a better chance of receiving 
the attention that it deserves. 


THE copper market has shown increas- 

Copper. ing and sustained strength for some 
weeks, and, in spite of prices standing now at a higher level 
than since 1907, it would be altogether premature to assume 
that the upward movement has spent itself. The impelling 
cause, of course, is the ceaseless advance notified in America, 
where producers seem to have the position entirely in their 
own hands, and are able to raise their prices whenever orders 
of any magnitude are placed before them. The supply of 
immediately available copper in the United States is stated on 
all hands to have been reduced to trifling proportions, and, 
in view of this, there has been something like a scramble on 
the part of needy consumers who, having delayed purchasing, 
find themselves at last forced to enter the market for 
prompt supplies. The only conclusion which can be arrived 
at regarding the broad outlines of the situation is that the 


war demands are, in one way and another, licking up such a 


huge quantity of material, that the current output, large 
though it is, is insufficient to supply requirements. On the 
top of this there is a practical paralysis of the copper 
industry in the State of Arizona, where a strike has 
developed into a lock-out, and where the men are now 
showing a very nasty spirit, with the result that considerable 
damage has been done to certain of the properties. There 
is no relief in sight so far as the European market is con- 
cerned, although, if only some reasonable arrangement 
could be made in connection with the shipping of copper 
from America, there might be some relaxation of the 


difficulties. At the present time it is very hard for people 


here to buy oopper, and still harder for them to ship it 
when it is purchased. Prices of refined copper are soaring, 
and, in spite of it all, the demand continues on a pretty 
good scale, although, naturally, the main consumption is 
that in connection with the supply of war materials. The 
shipments of refined copper froni America to Europe con- 
tinue small, bat, to counterbalance this, the exports of brass 
and materials into which brass enters, show a large increase 
compared with last year. 


Ir is remarkable to observe how the 
curse of the war is tending to 
de-Germanise the directorate of that 
great investment and under writing corporation: bearing the 
title of the Bank for Electrical Undertakings (Bank fiir 
Elektrische Unternehmungen), of Zurich, whose annual 
report for 1914-15 was quoted at length in our issue of 
October 29th. When addressing the shareholders about a 
year ago, as was mentioned in this journal on 
December 25th, 1914, Dr. Julius Frey, the chairman, 
explained that the reason the Germans had a majority on 
the board—19 Germans against seven Swiss—was to be 
found in the historical development of the institution, and 
it would not be appropriate to remove deserving directors 
because of the displacement of shareholdings. It was 
incorrect to assert, the chairman added, that the bank was 
a German undertaking, as the decisive factor was the 

ion by Swiss of the majority of the shares. 
Apparently, however, to satisfy a section of the share- 
holders two additional Swiss directors were then elected 
to the board, still leaving the German element 
with a majority of 10 members. During the inter- 
vening period three directors have passed away, one of whom 
in the person of Emil Rathenau, as Dr. Julius Frey 
informed the shareholders at the meeting held on Novem- 


Swiss or 
German $ 


ber 8rd, took the initiative in the formation of the bank, 
and had actively co-operated in bringing it to the position 
which it occupied to-day. We thus find confirmation of the 
statement made in this journal several weeks ago, that the 
bank owed its origin to the Berlin A.E.G.. Another German, 
bearing the characteristic name of Commercial Councillor 
Deutsch, has been elected in substitution as the representa- 
tive of Germany industry, whilst Herr Engster, chairman 
of the Oerlikon Machinery Works, and Herr Jenny, of 
Durst, have been chosen as representatives of the Swiss 
electrical industry. But probably the most important fact 
is that Dr. Julius Frey, who, a year ago, was in favour of 
the retention of the German majority, and who in 
conjunction with his Swiss and German colleagues con- 
sented to the addition of two further Swiss members to the 
board, has now agreed, together with bis fellow-members, 
to a still further increase in the Swiss element by the 
election, which has just taken place, of five new Swiss 
directors of prominent standing. As one German member 
has now resigned and not been replaced, the final result is 
a board composed of 18 Germans and 14 Swiss. This 
further change has been effected in order to take into 
account in the composition of the directorate the actual 
conditions in relation to the distribution of the shares 
among the proprietors. Thus, although it was not thought 
advisable a year ago to remove deserving directors, the 
lapse of a year has so far brought about a change that the 
German element has now been diluted by the strengthening 
of the Swiss members of the board. At this rate of pro- 
gress and bearing in mind that the majority of the shares 
are held by Swiss subjects, it is conceivable that the future 
may possibly hold out the prospect of the equalisation of 


the respective nationalities on the board, although the 


German financial interests would doubtless take precautions 
with the object of preventing any alterations being made 
which would place them in a minority. 


THe Report of H.M. Trade Commis- 


5 sioner for Australia (Mr. G. T. Milne), 
fs PAR which we summarise elsewhere in this 


issue, brings home to us that Australia is 
as ready to buy from us as to fight for us, but it warns us 
that we on our side must be ready to offer as favourable 
trading conditions as our competitors are doing. The prin- 
ciple of giving substantial preference to British goods, in the 
absence of supplies of local manufacture, has been adopted 
by State and other public departments generally tbroughont 
the Commonwealth, and in every tariff revision there is a 
growing tendency to augment this preference. At no time 
in the history of Australia has there been so widely-expreased 
a desire to trade with the Mother Country as since the out- 
break of war. It is clear, however, that British manu- 
facturers, in order to profit by this invitation, will have to 
give more consideration to the matter of representation in 
the Commonwealth. A number of firms have given their 
views upon the relative conditions under which -agencies for 
British and foreign manufacturers are held there, and they 


appear to justify the complaint which has sometimes been 


made that the conditions under which foreign firms appoint 
agents are more liberal, and freer from restraint, than those 
attaching to representatives of a British manufacturer. 
Mr. Milne’s opinion, after sifting these views, is that 
British firms will be well advised to bear in mind that, in 
introducing a new line to a market where competition is 
keen, liberal treatment of a responsible representative may 
be that factor which will make for success, and that it may 
be bad policy to reject the terms of an agent because they 
appear to be high. Some of our firms at home do not realise 
that effective representation in Australia, where the distances 
between consuming centres are often very great, cannot be 
secured without considerable outlay. Several Australian 
firms have criticised the treatment their partners have met 
with, when making a business trip, from firms in the United 
Kiogdom, in comparison with that meted out by firms in 
the United States or on the Contineht. We well know 
that some of these pieces of counsel are very familiar; the 
pity of it is that they have to be repeated to-day. 
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AN AMERICAN MOTOR SEARCHLIGHT 
PLANT. 


THe use of motor searchlight plants in the European War 
has apparently caused the naval and military authorities in 
the United States to devote greater attention to such 
auxiliaries, as in the recent manwuvres at Plattsburg, near 
New York, considerable interest was 
shown in a machine recéntly completed 
by the Autocar Co., of Ardmore, 
Pennsylvania, and of which we are able 
to give some illustrations. The vehicle, 
which is designed not only to provide 
the necessary current for the search- 
lights—two in number—but aleoto trans- 
port the latter from point to point, is one 
of the company’s 2-ton motor lorry 
chassis fitted with a body specially de- 
signed for its purpose, the sides being 
constructed of heavy steel plates in order 
to provide protection for the electricity- 
generating plant. Unlike many motor 
searchlight vehicles, in the Autocar 
machine the current-generating plant, 

as will be seen from fig. 2, is entirely 
independent of the engine which propels 
the wagon. It is carried on the floor 
of the vehicle, and comprises a hori- 
zontal two-cylinder petrol engine, having 
~a bore and stroke of 43 in. x 44 in., direct 
coupled to a Westinghouse direct-current 


entirely of steel and aluminium, run on a pair of spring- 
equipped cycle-type wheels, fitted with 28 x 3-in. pneumatic 
tires. They are light in weight and rigid in construction, 
and so designed that they have a large road clearance, 
enabling them to be used on very rough ground. Each 
searchlight is provided with 1,850 ft. of cable divided into 
two reels of 675 ft. each, so that each lamp can be o 

independently of the. other at a distance of a quarter of a 


f 
a 


f Ke goal 


generator, designed to run at 8 speed of | Fic. 1.—AN AMERICAN MOTOR SEARCHLIGHT PLANT. 


1,200 R. P. M., at which it gives 56 am 
peres at 125 volts . 

(7 Kw.) The en- 
gine is fitted with 

a centrifugal 

governor, which 

regulates the speed 

within -very close 

limits, and is fur- 

nished with its own 

petrol tank and in- 
dependent radiator 

in connection with 

the water circulation 

system. 

The searchlights 
are 14 in. diameter, 
and are each of 
5,000 0. P. capacity, 
they being capable 
of projecting an 


mile from the 
generating plant, or 
half a mile from 
each other. 

By means of 
specially - designed 
attachment plugs 
and reel arrange- 
ment, the lamps can 
be operated at any 
distance, within the 
limits of the cable, 
from the generating 
plant without it 
being necessary to 
unreel all the wire 
to get at the inner 
ends, mi latter being 
arran to pes 
through the heads 


effective beam of ; Fic, 2.—PETROL-ELECTRIC SET FOR MOTOR SEARCHLIGHT. of the reels, so that 


light up toa distance 


FIG. 3.—MOTOR SEARCHLIGHT IN OPERATION. 


of a mile on a clear night. The searchlights are mounted on 
hand trolleys, so that they can, when necessary, be used 
some distance away from the vehicle on which the generat- 
ing plant is carried. The trolleys, which are constructed 


the attachment can 
be readily made. The necessary switches and cable con- 
nection plugs are contained in a cupboard formed in the 
near side of the body of the vehicle. 
The machine has already been tested at the U.S. Marine 
Barracks, League Island Navy Yard, Philadelphia, by the 
U.S. Engineering Department at the Washington Barracks, 
and by the authorities of the Maryland State Militia, and is 


reported to have given very satisfactory results. 
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EXTENSIONS AT KETTERING ELECTRICITY 
WORKS. 


IN a recent issue we referred to the inauguration of a very 
considerable extension of plant at the electricity works of 
the Kettering Urban District Council. These works were 
started in 1904, and for the year ended March, 1915, 
generated some 2,228,000 units with a peak load of 
1,100 Kw. Kettering is a manufacturing town of over 
30,000 inhabitants, whose staple trade is chiefly boot- 
making, though there are several large engineering Wo 
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and clothing factories, and it is noteworthy that more 
than 35 of these factories rely upon the electricity depart- 
ment for their power, though this by no means exhausts the 
opportunities of the department in this direction. 

The Council has full wiring powers, obtained under an 
Improvement Act, and has spent nearly £15,000 on assisted 
wiring schemes in the town. In the case of all motors 


BrusH-LJONGSTROM TURBO-ALTERNATOR INSTALLED AT THE KETTERING ELECTRICITY WOBKS. 


installed under these schemes, the work is carried out direct 
by the electricity department, but house wiring is in nearly all 
cases carried out by contractors who are paid on a schedule 
basis. The latest plant extension was decided on in 1913, 
with a view to meeting the prospective requirements of the 
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1,200-KW. SIEMENS ROTARY CONVERTER, KETTERING. 


near future, and in the same year a contraċt was placed for 
the work. At that time the Council’s generating plant 
consisted of a 460-Kw. mixed-pressure Brush turbine set 
and a pair each of 315-Kw., 150-Kw. and 75-Kw. sets, 
giving a total capacity of 1,540 Kw. | 


The winter peak-load of 1912-13 reached 950 Kw., and 
as the estimated peak-load for 1914-15 was 1,100 Kw. 
(which was almost exactly attained), it was evident that a 
failure of the turbine set would leave the department in a 
difficult position. The supply up to that time had been on 
the direct-current system, and the electricity works are 


‘situated practically in the centre of the town with factories 


4 
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all round, none being further away than 1} miles. The 
average factory load is about 100 f. P., and there has been 
no difficulty in obtaining the stated voltage at the different 
feeding points, so that it was decided to retain this system 
of supply. 

In considering the type cf plant to be installed, Mr. 
Walker, the Council’s electrical engineer, was to a great 
extent influenced by shortage of space at his dispooal, 


, which rendered direct-current turbo-generators in tandem 


or a geared direct-current turbine set impracticable, and 
thus the choice was almost limited to the type of plant 
inst alled—viz., a turbo-alternator and converting plant. 

In the selection of this plant, the Council, after consider- 
able inquiry, decided to install a Brush-Ljangatrom turbo- 
alternator with condenser, &c., and a rotary converter to 
operate directly in conjunction with it. 

‘The Ljungstrom turbine, as many of our readers know, 
is a departure from usual turbine practice, being of the 
radial flow double rotation type, with two turbine disks 
rotating in opposite directions, each disk being directly 
mounted ou the rotor of its generator. 

The Kettering turbine set is designed for a continuous 
output from its two generators of 1,265 Kw., with steam at 
150 Ib. pressure at the stop valve. The alternators are 
three-phase machines, and the range of voltage at the direct- 
current terminals of the rotary converter is 460-540. 

The steam consumption of the combined plant in lb. 
per Kw.-hour at the direct-current terminals—the efficiency 
of the rotary converter being taken into account—is at a 
temperature of 500° F., full load 14:8, half load 16-8, and 
at 680° F., full load 13, half load, 14°8. 

The efficiency of the rotary converter, which was made 
by Messrs. Siemens Bros. Dynamo Works, is at fall load 
95°5 per cent., at three-quarter load 95 per cent., and at 
half load 93 per cent. This machine, which is designed 
for a continuous output of 1,200 Kw., and has an overload 
capacity of 25 per cent. for three hours, is directly connected 
to the turbo-alternators through an oil break switch, and 
is started up direct from them, taking three-phase 50-cycle 
current and running at 600 B. P. u. 
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The condensing plant for the turbine consists of a tubular 
surface condenser of 3,250 sq. ft. cooling surface, and will 
condense 20,700 lb. of steam an hour; it also was con- 
structed by the Brush Oo. 

The air, water extraction and circulating pumps are of 
the Rees-Rotarbo rotary type, direct-coupled to a 66-H. p. 
motor. 

It may be mentioned that while the turbine set was duly 
installed to the specified time, the rotary converter was, 
unfortunately for the Council, commandeered by the 
authorities after it was packed up for delivery to Kettering, 
so that the winter load was actually met without the use of 
the new plant. A duplicate converter has been supplied by 
Messrs. Siemens, and the combined plant has been takin 
the entire load since the beginning of October, during whi 
time the peak load has also reached the fall load of the 

laut. ae 
È The main contractors were the Brush Electrical Engineer- 
ing Oo., Ltd., who have been responsible for the complete 
extension ; the work has been carried out to the specification 
and under the supervision of Mr. W. A. Walker, the Council’s 
electrical engineer, to whom we are indebted for the above 
particulars, 


OUR TRADING OPPORTUNITIES 
THROUGHOUT THE WORLD. 


(Continued from page 617.) 
The Trade of Australia. 


WE have endeavoured to keep our 
readers accurately posted regarding 
the strong anti-German feeling that 
has existed in the Australian Commonwealth since 
the outbreak of war, and its very definite effect 
upon trade policy. Those who have studied the 
situation have noted the growth of such sentiment 
as new revelations of the treachery of the German 
character have been brought to light, and as the 
horrors of Prussian frightfulness have turned the 
blood cold. The attitude of our Australian brothers 
and sisters is reflected in the strong decisions of 
the Government to root out German influences from 
the metal and other trades, in the sweeping de- 
clarations that have branded firms Enemy” in 


% No Room 
for Germans.“ 


spite of their having works in England, and in the 


determined prosecution of those guilty of trading 
with enemy firms.“ It is not for us to say how far 
there has been excess of zeal in developing this 
policy. The Colonies are quite capable of conduct- 
ing their own affairs: They know the extent of the 
evil, and at close quartets are familiar with local 
circumstances and many things that we cannot ex- 
pect to know. But such views as reach us here 
leave room for no misunderstanding. Whatever 
freedom they may have granted the German trader 
in the past—and they have to confess that they have 
welcomed him pretty cordially—they don’t want to 
touch him or his goods with a long pole now, and they 
won't if they can get what the market wants from 
anybody else at a reasonable price. They may put 
a thumping big tariff on goods from Germany and 
Austria in the future—it will have to be pretty big 
to be prohibitive for certain lines unless we change 
our ways and manage to manufacture more 
cheaply; they may buy from or through present 
neutral countries; but if their existing mood 
continues, the German importer will not be able to 
trade there without a mask, if there is a ghost of a 
chance of what the market needs being obtained 
from somebody else. Their desire is to produce 
their own manufactures if they can manage to 
do so economically. In a small way it has been tried 
for half a dozen electrical lines, but as things are, 
and are likely to be, the demand is too limited to 
assure a continuous production at acceptable prices. 
The new policy in regard to metal supplies may have 


a bearing on this aspect of the matter of Australian 
industry, but there is no reason for allowing this 
possibility to affect us in our efforts to supply the 
needs of the market. Having thus generally intro- 
duced the matter, we may get down to the details 
of the present position as they are set forth for our 
guidance in the report prepared by H. M. Trade 
Commissioner in Australia, Mr. G. T. Milne, for 
the year 1914. The report has just been issued by 
the Board of Trade, and we have selected such parts 
of it as we think should be of interest to electrical 
manufacturers, traders, and contractors :— 


A review of the financiat position of the 
‘country revealed conditions of exceptional 
strength, and, apart from the disturbing 
factor of drought, it is doubtful if any 
other country in the world was so well prepared to withstand 
the economic effects of war as Australia. e possession by a 
people, numbering about five millions, of gold reservés amount- 
ing to between 440, 000,000 and £50,000,000 sterling is prob- 
ably unique. The outbreak of wan affected prices in lines of 
business where stocks were low. Local manufacturers have 
suffered inconvenience to some extent in obtaining supplies of 
raw or semi-manufactured material, particularly where they 
had been depending on Continental sources of supply, but 
importers generally are accommodating themselves to the 
new conditions, and goods formerly obtained from Conti- 
nental countries now engaged in the war are being supplied 
by the United States, Japan, or the United Kingdom. 

The following table shows the value of the importe in 
1913 and 1914 of engineering and allied goods :— 


The General 
Position. 


1913. 1914. 

Bar, rod, etc.; blooms, slabs, ete.: £ £ 
girders, joists, et cece ee 201,000 1,631,000 
Galvanised plate and sheet 1,943,000 1.969000 
Pig and e ðͤ v 318,000 301,000 

Machines and machinery (all kinds 

except agricultural) 4,789,000 5, 076.000 
Metals, manufactures of, dutiable 2,201,000 2,524,000 
Railway material, rails, and fishplates 1,282,000 = 1,479.000 
Tools of trade 651,000 609,000 


~ 


Data for 1914 as to countries of origin 


German are not yet available. In the five years 
and other ending November, 1913, the imports of 
Competition. manufactured merchandise in which the 


United Kingdom meets with competition 
from foreign countries have grown from about 40} millions to 
about 60} millions sterling per annum, representing over 
per cent. of the total imports. 

The shares of the three countries chiefly interested in tbe 
import trade were as follows? 


1909. 1913. 

£ £ 
United Kingdom 25,710,000 38.285.000 
Germany erorri — 4,464 ,000 6,886,000 
United States cence ee 4.135, 000 7,125,000 


These figures show how foreign competition has grown even 
in a market pre-eminently British in sentiment. 

It is notable that, while imports of 
American manufactures have been steadily 
increasing from year to year, the sales of 
Australian produce in the markets of the 

United States have, been relatively small. The latter is due 
“partly to lack of direct shipping facilities, and also to the 

American import duty on wool and meat (now removed). On 

the other hand, the tonnage of vessels flying the German 1050 
entered and cleared at Commonwealth ports, rose from 633,00 

tons in 1905 to 1.211.000 in 1913. Favourable conditions of 

exchange having once been created, by the development o 

the German market for Australian wool and metals, tb 

activity of German manufacturers seeking a market for their 
products has been intensified from year to year. 

The German Government's part in this trade campaign has 
included: The appointment of official representatives to foster 
trade: low railway rates for export; co-operation between 
manufacturers and banking’ institutions, and also among the 
manufacturers themselves; export bounties. 

In distributing their products, German 


American 
Manufactures. 


German manufacturers have not relied on 
Efforts chance orders as might reach them through 
to Please. shipping houses in Hamburg, London, ot 


other centres, but, by means of effective 
local] representation in the Australian market, have been en- 
abled to keep closely in touch with its requirements to ad 
extent that would be quite impossible had they relied on 
shipping-houses cnly. When breaking new ground, they have 
displayed readiness to comply even with the whims of their 
customers; but of recent years they have not been quite £ 
ready to abandon standardised forms as previously. 0 c.i.f. 
quotation has been featured more extensively by Continental 
firms than by British. The effect of the freight rates of 
British railways and British-owned steamship lines has been 
such as to involve lose of orders to our manufacturers. this 
condition will continue to operate adversely to British industry 
and commerce until the individual interests of the manufac- 
turer and those of the railway company and sbipowner aré 
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brought into close co-operation. The success of German manu- 
facturers has been contributed to by close attention to such 
details as packing, finish, and appearance; and by showing 
greater readiness than their coinpetitors to sell goods on con- 
signment on attractive terms. In heavy lines, e.g., electrical 
machinery and railway material, lower prices, combined with 
a guarantee of quick delivery, have enabled them to secure a 
strong hold in the Commonwealth market. 

The opportunity for capturing the Aus- 


Japanese tralian trade formerly done with Germany 
and Neutral has been seized by the United States and 
Activity. other competitors. In industries where 


quick delivery of a given order may be 
essential, such as in the engineering and machinery trades, 
there is a hkelihood that orders whieh under normal conditions 
might be placed in the United Kingdom will be placed with 
foreign manufacturers. The representatives of American. 
Swedish, and Japanese manufacturers have displayed increased 
activity since the outbreak of war. Even before then the 
United States might be regarded as Great Britain's most 
formidable all-round competitor in the Australian market. 
Now their share in the imports of machinery represents one- 
third of the total imports under this heading. Swedish manu- 
facturers are exercising care in the selection of special repre- 
sentatives for the sale of their products, and are participating 
in the growing market for oil engines and other power plant. 
Their imports also include telephones, electrical fittings, and 
lamps. Japanese manufacturers are apparently determined to 
enter the -Australian market for electrical machinery and 
appliances. Formerly their activities in the electrical trade 
were limited to porcelain insulators and a few glassware 
fittings; now they say they are ready to quote for motors, 
venerators, transformers. water turbines, wires, and cables, 
us well as telephones and telegraphic apparatus, certain kinds 
of measuring instruments, and dry cells. They are issuing 
well-illustrated catalogues, some of which are printed in Eng- 
land with quotations in British currency. 
Purchases of material and machinery by 
ublic bodiesin Australia, whether Federal. 
tate, or municipal, are usually made by 
tender, although in some cases purchase is 
by indent. When such is procurable locally, the term within 
which tenders are returnable is short, but when what is 
required has to be imported a longer term is generaly stated. 
It is a matter of complaint among engineering firms, however, 
that in some instances the term stated is too short to enable 
the local agente for firms at home to communicate with their 
principals, except by cable. In the case of a lengthy specifica- 
tion this is impracticable. Most of the public departments are, 
however, willing to extend the term for returning tenders on 
proper representations being made. By far the greater num- 
ber of public bodies in Australia adhere to the practice of 
having one of their own officers as sole judge in case of dis- 


Public 
Contracts. 


putes. Contractors urge that such a provision is unfair, as it 


violates the principle that no one can be judge in his own 
cause, that it tends to restrict competition, and is thus con- 
trary to the interest of the tax-paying community. The view 
of the Victorian Railway Commissioners is that long experi- 
ence has demonstrated that independent arbitration has led 
to abuse by giving occasion to unjust and excessive claims. 
It appears doubtful whether the Commissioners will see their 
way to making the desired modification. 

For the manufacturer to rely exclusively 

Representation. on such orders as may reach him through 

shipping firins or merchants is to do him- 
self and British industry less than justice, as while business 
can doubtless be secured by this somewhat passive method, 
its volume will compare unfavourably with the more direct. 
active method of local representation. Many manufacturers 
are. deterred from making appointments of agents through the 
difficulty of securing the services of really reliable firnis under- 
taking work of this kind. Where a large firm contemplates 
the appointment of an agent it will probably find that the 
best, and, in the end, most economical, course to follow is to 
send out one of its partners or responsible officers with full 
power to do what is necessary after investigating the market. 
It may in some instances be found advisable to send out a 
representative from the home firm to act as resident general 
representative, whose duties will mainly consist in the super- 
vision of the agents whom he may appoint in the various 
States. In the case of small firms, who manufacture lines 
more or less closely allied, but which do not clash, it should 
be possible for them to co-operate in such a way as to, secure 
jointly the benefits of local representation. Satisfactory 
arrangements for representation are often made with partners 
or responsible officers of Australian firms visiting the United 
Kingdom for the purpose of securing agencies, and discussing 
business policy with their principals in the agencies already 
established. 

Firms communicating with the Trade Commissioner in 
regard to the appointment of an agent will save time. and 
facilitate the work of finding a suitable representative if they 
will indicate clearly the nature of the proposed agency, its 
scope, and duration, whether any business has been done with 
the Australian market through shipping houses in London. 
whether the manufacturer has been previously represented in 
Australia, and if so. by whom. Indications regarding the basis 
on which commission will be paid. and as to travelling and 
advertising expenses, catalogues and other trade literature will 
be helpful. 


In order to ascertain what justification, 


Treatment if any, there is for the statement that 
of Agents: British manufacturers are not so liberal as 

The Old their foreign competitors in the matter ef 
Complaint. commission, travelling, and advertising 


l expenses, etc., and in order to form a 
comparison of British and foreign methods regarding agency 
representation generally, the Trade Commissioner recently 
issued a circular letter accompanied by a schedule of specific 
inquiries. The replies received from several of the more 
important firms are summarised shortly below. The observa- 
tion is still made that British manufacturers do not study 
local requirements so closely as their foreign competitors. 

Com missions. Most firms representing engineering and 
machinery manufacturers say that the commissions paid by 
Continental and American firms to their agents dre, as a rule. 
higher than those paid by British firms. Paun firms appear 
to offer larger discounts from their price lists where goods are 
sold to the agent outright, or on consignment, than do 
British. On the question of commission on indirect orders, 
the predominating practice with British and American firms 
is that the agent is covered. A machinery house, however, 
says that American and Continental firms do not readily 
agree to this; and another large engineering firm considers 
the treatment received from German and American firms in 
this respect is better than from British firms. More than one 
firm complain that their British principals hold that as they 
can themselves do business with the Agents-General of the 
Australian States in London, they are not obliged to pay 
commission to the Australian agent. 

Travelling Expcenses.—Both Continental and American firms 
are reported to be more liberal than, British. The latter in 
many cases appear to make no provision whatever for tra- 
velling expenses to the agent, while the former in some 
instances allow £100 to £200 per annum. With regard to 
the allowance by the agent to his travellers, £1 per day, plus 
steamer and railway fares, appears to be usual. 

The criticism of British firms under the 
Catalogues heading of catalogues is well summarised 
and by a large firm dealing in electrical appli- 

Consignment ances in the remark that, as a rule, Conti- 

Agencies. nental and American catalogues give more 
information about the goods than the 
British, and are more frequently renewed and brought up to 
date. Continental firms favour this form of agency more 
than either British or American. Continental firms are 
always ready to send consignment stocks, and go out of their 
way to look for business on the quasi basis, that is, to secure 
themselves by sending stocks out to be paid for when sold, 
and not later than, say, 12 to 18 months from date of ship- 
ment; again, they often send out goods amounting to a cer- 
tain sum to be paid for against documents, and they duplicate 
the order or goods to an equal amount to be sent out on 
consignment. | 
(To be continued.) 
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CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our possession, 


Trade with Russia, and the Metric System. 


Referring to your article Decimal Coinage and the Metric 
System,” the views of Englishmen abroad, who buy practi- 
cally solely from home, may help a little in assisting you in 
bringing about a reform which is very necessary if we are to 
keep our position in the foreign markets, and not lose again 
the tremendous advantage which is at present ours—a desire 
on the part of foreign countries, allied to our cause, to make 
purchases in England. 

As we are at present in Russia, our remarks will more 
especially apply to this country, where there is a market for 
all classes of machines and engineering specialities, besides 
other articles, of proportions little dreamed of at home. 

Dealing with your questions, in order :— 

1. Yes! We employ the English system with England. 


- metric system with Germany, France, Switzerland, and Scan- 


dinavia, and mostly with chents here, although the Russian 
measures are used in corresponding with places where there“ 
is a possibility of the metric system not being in force. 

2 (a). Yes. 

2 (b). Yes. 

3. Yes. 
4 (a). Most emphatically. 

4 (b). Most emphatically. l 

The Change.—Anyone who has ever used the metric system 
for money or measures will affirm that the saving in labour 
is infinite, and the possibility of error greatly reduced. It is 
a fact that inability to handle our weights and measures and 
money loses hundreds of thousands of pounds of orders yearly 
to the old country, and during this period of the war, when 
so many firms here have been purchasing from England, we 
have been asked so often what is a yard“ that we have 
duplicated a list of English weights and measures and trans- 
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lated them into the metric and Russian systems and given 
them to clients. 

It may perhaps help some readers to realise the difficulties 
of the foreigner if we give you a simple example of how a 
eirbtraction is made: i 

Price, £5 128. 7d. discount (say), £1 16s. IId. 

This is the way a foreigner does it on paper :— 


£4 31 19 
£1 16 11 


© £3 15 8 

Imagine the possibilrties of error, and his efforts to arrive 
at the top line correctly! 

Disorganisation Duc to the Change. — The writer served part 
of his time in an English works, and went direct from there 
to a German establishment, and in less than a week was as 
much at home with millimetres as with sixteenths of inches. 
At that time the South of Germany had not quite forgotten 
the numerous sizes of inches that had existed, but no trouble 
Was ever experienced in workmen adopting the metric sys- 
tem, and Englishmen will surely not say that they would be 
less adaptable. 

Quoting in Foreign Money.—lt is often stated that were 
manufacturers to quote in foreign money, they would practi- 
cally become speculators on the rate of exchange. We have 
found that in normal times the rate of exchange varies so 
slightly that the variations balance themselves in the course 
of a year, and in the event of a large order, most banks are 
ulways prepared to give a forward quotation, relieving the 
manufacturers of worry on that head. If the Germans were 
able to quote in foreign currency, why not England? 

Delivery.—English manufacturers quote usually franco 
works or f.o.b. English port, more often the former. In our 
experience we find it pays handsomely to quote delivered at 
the purchaser's mill, and we not only almost invariably obtain 
the order against a competitor quoting franco their works. 
but obtain a price much higher than the competing firm. 

It may be argued that it is impossible for the manufacturer 
to calculate duties, cartage, freight, ete., but it is infinitely 
more difficult for the client, and he is less inclined to take 
the trouble when someone else (usually a German salesman) is 
prepared and willing to do it for him. 

It is a simple matter to obtain quotations for freight to 
any port in the world from any place in England. Any ship- 
ping agent will quote. 

Duties can be reckoned fron the tariffs published in Eng- 
lish; any clearing agent here will quote for clearing and 
delivering to any town, and anyone who would be prepared 
to go to the trouble would experience a pleasant surprise. 

Of course, a live salesman on the spot will usually beat a 
quotation by letter, and therefore the most businesslike 
method of obtaining foreign orders is to appoint good agents. 
but they must be good. 

A mistake often made by English firms is that they appoint 
an agent on the strength of his letter- head. without troubling 


to put him through an inquiry agency or making some in- 


quiries as to his abilities to influence business. 

Collection of Accounta.—English practice demands cash 
against documents at an English bank. This is extremely 
difficult for a foreign purchaser, and except that there is a 
slight delay in obtaining the actual cash, there is no disadvan- 
tage in collecting through a bank in the town where the 
clients reside, there being a sufficiency of first-class banks 
having branches everywhere. 

Stump Duties.—One of the details which cause a good deal 
of trouble here is the stamping of accounts. All accounts 
when sent out must bear the following duty stamps :— 

When goods are purchased by retailers, 10 kopeks for every 
100 roubles, sav 410. ; 

When purchased for own use. 50 kopeks for every £10. 

These stamps, called Gerbovoie Stamps, may be purchased 
at any Consulate. If these stamps are not on the accounts 
we are liable to a heavy fine, and are precluded from annulling 
stamps ourselves if we put them on; and in any case, this 
would be a heavy tax on a reseller, as he has to pay the 
higher duty on his own accounts. 

All firms in Germany before the war adhered to the regula- 
tions; but. with the exception of one or two, it is a custom 
urpknown to English firms. 


John A, Merrett, 


MERRETT & JONES. 
Petrograd, October 17/30th, 1915. 
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Decimal Coinage and the Metric System. 


Your very able article on the metric system of measure- 
ment is most interesting; but I fancy that, so far as manufac- 
turers are concerned, you are preaching to the already con- 
verted. The difficulty does not lie with them, but with their 
customers, the general public. 

In our own case, we have to keep two sets of figures in 
vogue. Lista and quotations have to be given in metric 
notation to customers in foreign countries, whilst another set 
of figures has to be employed in this country and the British 
Donnmongs overseas. 

Naturally, we should be only too pleased to avoid this 
doublo work, apart from the waste of time to which vou call 


attention in your article, resulting from our present incongruous 


assortinent of weights and measures. But those into whos: 
hands the goods ultimately come are used to thinking in terms 
of inches and pounds, rather than in millimetres and kilos, 
useless to them. No expression of opinion, therefore, on the 
part of manufacturers can ever result in the general adoption 
of the metric system: in this country. 

The only hope for such a salutary change appears to rest 
upon Government action, short of which nothing will prevent 
the average buyer from insisting upon the continuance of a 
svstem to which he has grown accustomed. 

If, after a certain day, it were made obligatory upon all 
traders to sell only by metric measures, their customers would 
be forced to adapt their mental vision to these; and though a 
certain difficulty would naturally occur at first, it would he a 
small matter in comparison with the saving of time which 
would very quickly be effected. The difficulty would, more- 
over, be greatly discounted by the fact that, during the period 
of probation before the law came into effect, the public would 
have been forced to take cognisance of the new measures, and 
have accustomed their minds to grasping what they lookel 
like in practice. Once this result has been achieved, and thev 
are able to think in the new terms, there would be no further 


diffieulty. 
Chas. H. Elliot, 


Managing Director, 
The Associated Batter Co., I. .. 


London, S. E.. November 16th, 1915. 


An incidental advantage of the adoption of the inetre 
system, Which you are so ably advocating, and of a decimal 
coinage, whilch is its proper corollary, is the facility given 
for the use of adding machines, which type and sum am 
reasonable number of items without mental exertion, or need 
for checking, in a small fraction of the time taken by the 
most expert caster. 

In one concern known to- me some 10.000 consumers’ 
accounts, up to £2,000 wages and saly payments, and a 
large number of other receipts and payments have to be dealt 
with every month, the work including the dissection and 
allocation between various departments, and all the vartous 
revenue and capital accounts for the preparation of complete 
monthly balance sheets. Thanks to the use of metric measures 
and a decimal coinage all the casting of this mass of figures 
is performed by three adding machines. at a saving of tine 
and clerical Jabour that is hardly calculable. 

Sinnlarly, the use of slide rules and logarithms js greatly 
facilitated. It is true that by decimalising our British measurer 
and money such aids can be utilised, and, personally, I tind 
it worth while to do this in the preparation of estimates, the 
summing and dissection of Wages.and costs sheets, ete.. when- 
ever a large number of items have to be dealt with; but the 
conversion takes time, has its own risks of error, and the 
processes are not readily checked or acceptable to auditors 
and others who stick to British ways. Of course, there are 
many accountants in our leading firms of auditors whe ate 
familiar with decimal methods, but they all want mones 
values in £ s. d. when it comes to auditing. 

It is dificult for anyone who has not worked with beth 
systems to realise how much unnecessary mental drudgery 
and clerical labour is entailed by our measures and comuze. 
May your powerful advocacy help to bring about this nineh- 
needed reform. 

Henry M. Sayers. 
London, S. W., November 1th, 1915. 


The Institution and Alien Enemy Members. 


It is to be regretted that the President and Couneil of the 
Institution of Electrical Engineers have not seen their way 
clear to make known the attitude they intend to adopt with 
respect to subscribers to the Institution who are of ater 
Demy origin. 

One ean only imagine that the Council either is unmoved 
by the continued outrages and barbarities committed by cur 
enemies, Who week by week add further gruesome details te 
the same, or that the subtle influence whieh is known te 
have been at work to nullify the movement towards the exu- 
sion from the Institution of inembers of alien enemy orgu 
has been successful. It is hoped, however. out of respect te 
the hundreds of subscribers who are Offering their lives fer 
their country. that if the Council refuses to take the necessiry 
steps (even if it needs a general meeting or plebiscite to 
amend the rules and regulations and by-laws of the Institu— 
tion) to enable aliens to be removed from the roll of members. 
these brave men, upon their return, will refuse to continue 
to belong to an institution which has so failed in ite duty to 
them. 

Station Engineer. 


The exclusion of men of alien enemy birth from the Insti- 
tution of Electrical Engineers is a matter on which numbers 
of electrical engineers hold very strong views, and resolution- 
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have already been passed by representative bodies and for- fond of apologising for the Germans, and saying what wonder- 
warded to the Institution, but, judging from past experience, ful ple they are, 1 thought that after reading this you 
the Council may be expected to sit tight and let the agitation would no doubt think the same thing, 83 I thin 

die down. Their position is & very strong one; in the ordinary costs of production of energy the Point Fives are qui 

course of events vacancies on the Council are filled by their eclipsed. It is no doubt interestin from one point of view, 
own nominees, because, although pren dissatisfaction is COD- that if the Germans are applying this treatment to all their 
stantly being expressed at their policy, OT want of policy, not goldiers there will be no need for further fighting, provided 
only by individuals but by representative organs of the they use n guitable heating element for the purpose 0 
electrical industry, the opposition cannot be easily organised absorbing the power mentioned. 


to make its weight felt. ‘The only time that the Council of The paragraph 1s with reference to 3 type of clothing to be 
the I. E. E. took any notice of the wishes of the rank and file supplied to the German army, with wires interwoven WI 
was when they wanted to increase the subscriptions. Then, the cloth, and current supplied to these wires for the purpose 
and not till then, did the provincial members, who formed of keeping the individual soldier Warm. The paragraph reads 
the largest proportion of the mem ership, get their long- as follows :— 

standing grievances redressed. The application of that lesson “The beat may be regulated from 30 volts to 250 kilowatts, 


is obvious: If all those members who resent the lofty disdain the cost of the dp aratus being gd. for each man, and the 

with which the Council regard any suggestions made to them cost of working itd. per hour.’ 

will hold up their subscriptions (and the subscriptions can be | R. Falshaw. 

held back for two years without loss of membership), then Harrogate, November 18th, 1915. l 

something is bound to happen. 

This is quite & feasible method of protest, for, quite apart , — — 

from those who want the German excluded, there must be 

hundreds who feel that it would do the Council good to be 

mate, amare that they are not inser Done demigods, but A Contractor's Complaint. 

the electe executive committee of the electrical industry in : TEN = 

the British Empire. and that it is their duty to study and Twas interested to 05 the letter 1n 7 Ini 1 8 of the 12th 

work for the interests of the profession which they represent. 3 e touches oD 3 point wie never appears 
to have had the attention it deserves. 


3 8 wi ` 8 l 
9 81 1 N e 5 J refer to the custom of giving full trade discounts off lamps 


N À pec : 
use any weapon, however unworthy, and the revelations of to people who have no right at all to receive them. Your 


German activity in the United States should open the eyes correspondent does not quite grasp the int, as it is quite 


f f k =, in order for an ironmonger to receive trade terms. The basic 
of the Council to the danger of allowing men of German birth principle un derlying discount is that it should o nly be given 


e ders who depend on their di for thei f 

It was stated on good aut ority recently that the proposal 1 . . Ags 24 t a eoii or their gross profit. 
that members should write direct to the Secretary of the 9 15 rom retail 87 di iscount a oe a 
I. E. E., stating their views on this subject, was not feasible. va N . DS 0 1 Fe ori the Pn an 

for the German influence was 39 strong that large numbers in 5 1 0 ess to zE use it DY, ae ing that only panona 
British manufacturing firms would be victimised if they ex- 5 . 1120 t 75 ee N 55 shoul 

pressed their views their own Institution. If this is true, c given ae Pia bear aad . t 15 pale . 
it is a scandal that should be righted at once. Perhaps those arising in the case ©” © great number o. wholesale firms wie 
who can speak with first-hand knowledge would let us know give discounts to people who are not in the trade, and say 
through the columns of the Review if this is really the case, that they do 80 because these people employ their own elec- 


go that when January lst arrives, and the subscriptions are trician, 6.9 picture palaces, large factories, etc. Of course, 
` Taree number who are ready to do their this 18 utter nonsense, a8 the lamps are not for resale, and 
bit to compel the Council to put their house in order, and it is this kind of nonsense, that electrical contractors have 
either act promptly, or, if their hands are tied, to take a secret 5 swallowing n eee eer uai 7 
vote of the members and carry out the wishes of the majority. e question is, what is beng one? and I think it woy 
be extremely useful to have a letter from a responsible mem- 
Another Station Engineer. ber of the Electrical Association published in these columns, 


so that the ordinary mortal can have some idea of the attitude 


If anyone is confusing the issue, it is Another Station In regard to the second paani in your correspondents 
Engineer,” as My letter was a plea for standing by our lettet, I must confess that I cannot hold him blameless if he 
obligations (in the form of Scraps of paper) aad for fair- allows his business to. be snapped up by cycle agents: but 
play. In no possible way can my letter of October 26th be why not mention the name of the wholesale house referred to? 
read as indicating „that naturalisation papers carry the right If we knew who it was, We could act accordingly. . 

of membership of the I. E. E., and that expulsion from the : A. W. Kimber 

I. E. E. carries with it the denial of British citizenship,” and London, W., Nor ber Ith, 1915 ee i 
1 must deckne the honour Fhich Another Station Engineer ondon, W., November th, i 


would confer upon me of deciding what does constitute the (Our correspondent suggests that the point in question has 
right 5 „ of the I. E.-H. ee for naturalised never had the attention it deserves; he is evidently unmindful 
ritish subjects. My aie are quite cear, of the repeated and prolonged discussions On this subject in 
(a) That we should honour “* Scraps of paper in the form our „ Correspondence” columns in past years.—EDs. ELEC. 
or naturalisation papers. Rev.] 

(b) If the members of the Institution, after all, decide upon Ea i 8 
some action, that each case should be treated ọn its merits. 

As an illustration, I may say that only to-day an elderly 
Lancashire man, who was caught in Germany when the war The Tungsten Lamp Association. 
started and who was released last week as being of no military N b f denta have rec tly called 
value, called in to see me with a message of goodwill from k number h Mare 5 at t) © Tu 15 li . 
a German-born naturalised British subject, who was also attention to the act that members of the ngsten hamp 


caught in Germany at the commencement 4 the war and has Association were furnishing incandescent lamps to the Elec- 
been interned there, together with other German-born trical Co., Ltd., and the A. E. G. Electric Co., Lid. The facts 


naturalised Briti h subjects, ever since. are as follows :— l 
ish subjects, ever ginge A.M.LE.E. | By un agreement dated June 20th, 1913 (over a year prior 
November 15th 1915. to the outbreak of war) between the members above men- 


tioned and the Allgemeine Elektricitats Gesellschaft, of 

R ae the Electrical 1 8 1 eat P Co.. 

atd.. it was recited that an Order of the Chancery vision 

Who Will Assist? ad of the High Court of Justice had been obtained, dated May 

I am trying very hard to get a temporary position for a Jist, 1912, whereby. amongst other things, the validity of 
Belgian engineering merchant who had a large business in Patent No 93.809* of 1904 was certified, and that the Allge- 


Antwerp. but fled with his family to this country prior to meine Elektricitäts Gesellschaft were manufacturing in Ger- 
the German occupation. many incandescent electric lamps and importing the same into 
. He has had a good deal of experience in the sale of engineer- the United Kingdom, which lamps, in view of said Order. 
ing and electrical specialities, and, in addition to having à were infringements © gaid patent, and in order to induce 
first-rate knowledge of Continental commercial matters, he patent-owners to refrain from taking proceedings against the 
speaks English, Flemish, Dutch, and French. | German company and its English offshoots it was agreed 
I feel certain that with his experience and knowledge he between the parties 
should be able to find a position in one of the engineering (1) That the Allgemeine Elektricitäts Gesellschaft, the Elec- 
establishments of this country. trical Co., Ltd., and the A.E.G. Electric Co., Ltd., would not 
T shall be glad to give complete details in regard to this import into oT sell such lamps in the United Kingdom. 
gentleman, WhO occupies an unimpeachable position. : (2) That the Allgemeine Elektricitäts Gesellschaft would 
H. Scholey. pay damages for such lamps as had already been shipped into 
56, Victoria Street ow the United Kin dom (which damages were duly paid). And 
. (3) That the Electrical Co., Ltd, and the A. E. G. Electric 


Co., Ltd., would purchase from certain manufacturers 10 


England such lamps as thev might sell in the United King- 
Electrically Heated Soldiers. dom, which lamps the manufacturers agreed to supply. 
I saw an item of news in the Daily Express, this being So long as the laws of Great Britain remain as at present. 


copied from a German paper, and as a good many people are these members of the Tungsten Lamp Association are bound 


————— 
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under said contract to supply to the above-named companies 
lamps for sale in Great Britain. Unless, and until, the law 
13 changed, these members of the Tungsten Lamp Association 
are powerless to do otherwise than carry out a contract which 
the laws of Great Britain hold to be valid. This position is 
clear to any correspondent who is cognisant of, or refers to. 
the Trading with the Enemy Proclamation of September 
9th, 1914, Clause 3, or the case of the Continental Tyre and 
Rubber Co. v. Tillings, and v. Daimler Co., decided by the 
Court of Appeal about February last. 
W. C. Fisher, 
Secretary, Tungsten Lamp Association. 


London, E. C., November 23rd, 1915. 


ELECTRICITY SUPPLY, 


(Abstract of inaugural address delivered by MR. C. P. Sparks, 
President, to THE INSTITUTION OF ELECTRICAL ENGINEERS, 
November 18th, 1915.) 


(I) EFFECT OF LEGISLATION. 


No industry received earlier recognition by Parliament than 
that of electricity supply. Unfortunately, the advantages of 
encouruging private enterprise were disregarded. In the case 
of gas supply, after competition had been tried over a long 
period, monopolies were granted to private T to supply 
gas over large areas, the price being controlled by a 118 
scale connecting the price of gas and dividends. This meth 
af operation has resulted in the greater part of the Metropolis 
being supplied by two gas companies representing the amalga- 
mation of 19 smaller undertakings (the Gas Light & Coke Co. 
supplying an area in and around London of 125 square miles, 
from six main stations all supplied in bulk from the main 
down- river station at Beckton, 12 miles from the centre of the 
Metropolis). Under this method of control, gas is supplied at 
a low price, at the same time allowing the gas companies to 
earn such dividends that there has been little difficulty in 
financing the undertakings. = 

In spite of this precedent, Parliament in passing the Electric 
Lighting Act of 1882 decided that the unit of area in the case 
of our industry should be a parochial one. In consequence 
of this enactinent, by the end of 1888 public supply was being 
given by only three companies under licences in Great Britain, 
and no supply was being given under any Provisional Order. 

The effects of legislation in thus stifling the new industry in 
Great Britain were far-reaching. Our American and Conti- 
nental competitors seized the opportunity to forge ahead in 
developing this new industry, which they had placed on a 
successful commercial footing. In the meantime, manufac- 
turers in Great Britain, unable to proceed with the equipment 
of undertakings operating under statutory powers, had either 
to turn their attention to the equipment of separate works 
with lighting and power, or to operate without statutory 
powers by using overhead wires, permission for these being 
secured by private wayleaves of uncertain tenure. By this 
method of development the electric supply industry was started 
on unsound lines in this country, and the effects of this false 
start are still felt. 

The Act cf 1888 modified the Act of 1882 in four important 
particulars, but in spite of many efforts another 21 years had 
to elapse before further general legislation was secured. 

It was not until 1908, when the companies obtained the 
right of association under the London Electric Supply Act, 
that the London County Council were constituted as the 
Purehssing Authority for the whole of the company under- 
takings in 1931, in substitution for the separate local 
authorities, 

While immense trouble was taken in settling the method of 
supplying London in detail and in dealing witb all local 
questions, the more important question of supplying London 
as a Whole was disregarded. 


(II) ELECTRICITY SUPPLY IN THE METROPOLIS. 


Unfortunately, owing to the legislation previously referred 
tO. this area has been subdivided between so many electrical 
undertakings that the question of general supply cannot be 
considered from an engineering point of view. The present 
pasition arises through a series of initial mistakes, and future 
Improvement is more a matter of adjusting numerous muni- 
cipal and other vested interests than an engineering question. 

Owing to the difficulty of co-ordinating the manv separate 
interests created by the Acts of 1882 and 1888, and the fixed 
idea of our legislators that all interests were subservient to 
the interests of local authorities, no serious attempt to rectify 
this chapter of errors was made until 1904-5, when Mr. Charles 
Merz brought forward his encch-making scheme to provide 
for the foture electricity supply of this important area. The 
mein outlines of this scheme were :— 

The erection of three main power stations to supply the 
Metropolis i 

in bulk to the authorised undertakers then existing; 

(b) Railways, tramways. and large consumers; 

(e) Power in detail, and lighting up te 20 per cent. of the 
total supply to individual consumers. 


A maximum price of 14d. per unit; dividends on a sliding 
scale depending on the average price (the average price taken 
as 4d. per unit, with a standard dividend of 8 per cent.); if 
the average price exceeded ld. per unit no dividend. - 

While Mr. Merz succeeded in getting the Bill of the Admmis- 
trative County of London Co. passed by Committees of both 
the Lords and Commons, finally securing during the inquiry 
the adhesion of all the companies and several of the important 
local authorities in the area, the great length of the inquiry 
left only three days for the final stages (usually formal) in the 
Commons. The activity of a few private members sealed the 
fate of this Bill and, notwithstanding the general benefits that 
would have resulted, the clock was again set back, certainly 
for ten years, the further expansion of the individual under- 
takings rendering the 7 0 development of any complete 
scheme more difficult and more expensive each succeeding 
year. 

Six vears after the passing of the 1888 Act, ten supply com- 
panies were Operating in the Metropolis, and it was not until 
these undertakings had been established by private enterprise 
that the local authorities, who had had it in their power since 
1882 to secure -perpetual rights to supply their own areas, 
commenced their operations; in fact, 12 years after the passing 
of the 1882 Act only one local authority was giving a supply 
in the Metropolis. 

Progress during the first six years after 1885 was at the 
rate of 2.3 million additional units sold per annum; during 
the next ten years 12 million additional units per annum; and 
during the last ten years 20 million additional units per 
annum, although the use of the more efficient metal-filament 
ane increased the light obtainable per unit more than three- 
o 


The density of the sales for general supply in the Metro- 
polis, apart from those for traction, is now about three milhon 
units per square mile, 45 million units being used annually 
per square mile in the area of densest demand. 

General supply is now being given in the Metropolis (an 
area of 117 square miles) by 38 separate undertakings, and 
traction supply by 10, there being 48 power stations, and 8 
different frequencies of supply. a 

n view of the successful results obtained in this country 
outside the Metropolis by concentration and the recognised 
practice of the rest of the world in allowing one authority 
to operate over a large area from a minimum number of power 
stations, there is little to be said on the London question from 
an engineering point of view; but in spite of the extreme 
difficulty in carrying through any scheme dealing with the 
whole area, it is clear from the results obtained elsewhere 
that London will be divided eventually for electricity-supply 
purposes into a reasonable number of areas, even if a sc 
embracing the whole Metropolis is not carried through. 

The two main difficulties to be met when approaching this 
matter from an engineering point of view are as follows: 

1. Owing to the large sums invested by a number of separate 
undertakings in small power stations and special distributing 
systems, any comprehensive scheme must suffer a disadvan- 
tage in the first instance due to the added cost of— 

(a) New high-pressure network, and 

(b) Cost and loss in conversion plant. 

From past experience distributing systems have been the 
only part of a supply undertaking which has not shown serious 
obsolescence, and there is now ev reason to consider 
return of the necessary expenditure in any new high-pressure 
network over a period sufficiently long to allow the under- 
tuking to develop, rather than to look on the immediate 
result. 

2. Reliability of supply is of the first importance and of 
far greater importance than the provision of a supply at a 
minimum cost. It is, therefore, argued that it would be 
unsafe to supply the Metropolis from a few stations, special 
objection being taken to any scheme which commences by 
adding one new power station of considerable magnitude. 

It will be agreed that adequate safety can be secured wit 
far less than the present number of power stations (35 in 
number), and as most of the individual undertakings are 
being supplied by a single power station unconnected with 
any other undertaking, the general safety of supply would 
be improved if the separate undertakings were inter-connecte 
and supplied from a suitable number of modern power sta- 
tions, each capable of dealing with demands of not less than 
100,000 kw. A commenceinent could be made with one staten 
to supplement the supply from existing stations, and us the 
less efficient of these passed gradually out of use the mam 
power station would be supplemented ‘by a second or further 
stations as required. . k 

Anart from public advantages of a co-ordinated supply work- 


ing in the direction of a unified system with standard preseures 


„ennie and cf the cheanening of plant owing to the greater 
demand for standard apparatus, and also of the lowering o 
the price per unit, there are two main factors that render a 
scheme of consolidation of the first importance, namely, 
economy in fuel, and the removal of power stations from the 
more densely populated areas. 


(III) Marin ENGINEERING FEATURES. 
Many inventions of value have resulted in improving the 
reliability of supply and in greater economy of products. 
The development of three-phase transmission, with resulting 
economy in first ccst of generators and mains, the ease of 
transformation, and the invention of. the induction motor, 
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provided- a system which enabled one undertaking to serve 
every class of demand in a large area. 

The original alternating-current systems in this country 
Were started for hghting supply, and consumers were supplied 
through overhead wires by separate transformers. To keep 
down cost and to raise the -etliciency, frequencies of 80 to 
100 cycles per second were selected. Ihe choice of these high 
frequencies made the development of single-phase alternating- 
current. motors almost impossible. 

Although 50 cycles has now been adopted as the standard 
frequency of supply for all purposes outside special trans- 
missions or single-phase railway work, the effect of developing 
A.C. systems on a wrong basis has not yet been eradicated. 

The general parallel working of alternators was a matter 
of difficulty up to 1889, and at that date all the alternating 
supply companies in this country operated with alternators 
supplying separate groups of feeders. No material progress 
was made in the operation of alternators in parallel as stan- 
dard power-station practice until after Mr. W. M. Mordey 
laid down the principles and demonstrated the theory by the 
practical parallel coring of the alternators of his design. This 
pioneer work of Mr. Mordey at once had a far-reaching effect 
on power-station design and methods of working. It improved 
the reliability of the supply and lowered the operating cost by 
enabling the running plant to be worked at its most economical 
rating; it also showed the possibility of converting single- 
phase alternating currents into continuous currents by the use 
of synchronous motor-generatore, 

The development of the steam turbine, due to Sir Charles 
Parsons, together with the adoption of superheated steam and 
suitable condensing facilities, has entirely changed the char- 
acter of supply undertakings. 
increasing the possible size of operating units, has greatly 
reduced the first cost of generating and boiler-house plant and 
buildings, and has lowered operating cost. The maximum size 
of turbo-generators is not yet in view: machines rated at 
30,000 and 35,000 kw. are at work, while machines of still 
larger capacity are being designed. The upper limit in the 
size of generators is at present fixed by the extent of the 
system to be supplied and the limitations of the method of 
control, rather than by any limitations in the design of the 
turbine or electric generator. 

Thé main improvement in steam-raising is the universal use 
of large boilers of the water-tube type, combined with super- 
heaters and mechanical stokers using small coal of medium 
calorific value, as compared with small boiler units of various 
types, hand-fired with coal of high calorific value. 

arge power stations now use boilers in which the super- 
heater and economiser form an integral part of the boiler, each 
boiler on normal output evaporating up to 50,000 lb. of 
steam Si hour at 200 to 250 lb. per square inch pressure, the 
eteam being superheated 200 to 250 deg. F., as compared with 
boilers evaporating 8,000 to 10,000 lb. of steam at 80 to 150 lb. 
pressure. 

The average efficiency in conversion of the heat energy of 
the coal has been raised from 65 to 85 per cent. on test and 
from 50 to 75 per cent. under operating conditions, with a 
material saving both in the cost of fuel and in labour. Also, 
due to mechanical stoking, boilers now give their full output 
efficiently and continuously for long periods, compared with 
the fluctuating output in the case of hand-fired boilers due to 
the necessity of cleaning fires. This factor is of prime import- 
ance in reducing the amount of boiler power required. Again, 
the use of small coal enables the entire coal supply to be 
handled mechanically, and the development of the suction 
ash-conveyor has reduced to a minimum the amount of labour 
required in the boiler house. 

As à result of the improved thermal efficiency of the boiler 
house and resulting low temperature of the gases, mechanical 
draught has become a necessity. the pld difficulties of induced- 
draught plant, due to action of the hot gases on the fan and 
casing, not occurring with the lower temperature at which 
the gases are now discharged from the boiler. 

The decrease in the number of operating units and the 
simplified steam range have directly reduced the stand-by 
losses in the boiler house and steam piping. 

The increase in size and the improved design of water-tube 
boilers and accessories have resulted in the space occupied by 
the boiler-house plant being reduced to one-fifth of thut 
required for an equal evaporation of steam 30 years ago. 

The invention and development by Mr. Ferranti of the 
paper-insulated lead-covered cable has not only reduced the 
cost of transmission and distribution, hut has largely increased 
the reliability of operation. Almost all transmission cables are 
now paper-insulated. lead-covered, armoured, and laid direct 
in the ground; while for distributing purposes in the more 
central areas, paper-insulated lead-covered cables drawn into 
conduits are largely used. When it is considered that some 
40 per cent. of the capital outlay in the electric supply busi- 
ness is due to distribution, of which the cost of cable repre- 
sents the greater proportion, the importance of this develop- 
ment is apparent. 

The development of the 50-cycle rotary converter hae resulted 
in reducing the space occupied by transforming plant to one- 
half of that required by motor generators: the first cost has 
been reduced to between one-half and two-thirds, and the 
efficiency of conversion has been raised to 94 per cent. at 
full load. | ; 

The metering of electricity was a great difficulty in the case 
of early undertakings. The first meter developed for con- 


It has enlarged their scope by 


tinuous-current supply was of the electrolytic type. No meters 
were available for alternating-current systems, and electricity 
was sold by annual contract. eS 

Initially, the development of the continuous-current meter 
appeared to be a simpler poles than the metering of alter- 
nating currents. Now all alternating-current meters are of 
the motor type worked on the rotary-field principle. The 
absence of commutation and of collection of current has proved 
an enormous advantage in maintaining their accuracy, a 
more difficulty is now experienced in maintaining the accuracy 
of the D.C. meter over a given period than with the a.o. type. 

No method of metering energy has been brought to greater 
perfection than that for the metering of electrical energy, and 
the ease and accuracy of measurement have played a great 
part in ang losses to be analysed and improvements made 

y increasing the efficiency of apparatus and the operation of 
the system. 

As an instance of close calibration and accuracy over a 
ccnsiderable period, I give the reading of three motor meters, 
the power factor of the supply varying from 0.8 to unity and 
the demand from 2.5 to 60 per cent. of the rated capacity of 


the meters. 

Meter (1) Meter (2) Meter (3) 
Number of units registered 1,955,700 1,945,800 1,952,300 
Mean reading—units ... ... 1,951,266 
Error from mean—units + 4,434 — 5,466 + 1,034 
Error from mean—per cent. +0.23 — 0.28 + 0.05 


The introduction of the metal filament resulted in increasing 
the C. p.-hours derived from one unit of electricity threefold, 
to 800 c.p.-hours per unit, lamps of small c. P. being manufac- 
tured for pressures up to 250 volts. The recent development 
of incandescent lamps with nitrogen-filled bulbs has again 
more than doubled the number of C. p.-hours obtainable per 
unit, the figure now being 2,000. These improvements in the 
efficiency of incandescent lamps have resulted in increasing 
the standard of illumination and have largely increased the 
use of indirect lighting. . 
Although the number of units sold by some supply under- 
tukings showed a marked decrease when metal-filament lamps 
were first introduced, the lowering of the cost of illumination 
at once resulted in increased business, which, owing to the 
growth in the number of consumers, has placed the supply 
undertakings on a more secure foundation. a 
Another important result of the introduction of the metal- 
filament lamp is that, owing to the high tem ture at which 
the filament is worked, it is much less sensitive to fluctuations 
in pressure. f ö 
This characteristic of the metal-filament lamp, added to the 
absence of the blackening of the bulb, has much improved the 
quality of the lighting and has materially reduced the diffi- 
culties met with during the hours when the distributing net- 
work is heavily loaded. 
The high efficiency of conversion from electric to mechanical 
power in the motor as originally developed left little room for 
improvement. The main efforts of designers have been 
devoted to reducing the weight and thus lowering the first 
cost, which has fallen 50 per cent. in motors of moderate size 
during the last 15 years. The other direction of advance has 
been in improved reliability, reducing the cost of maintenance. 
Little further improvement can expected in efficiency, 
which, for motors of moderate power, speed, and voltage, 
reaches 85 per cent. 


(IV) DIRECTION oF FURTHER PROGRESS. 


In the light of our present knowledge there are four main 
reasons why we should expect a large further expansion in 
the general supply, apart from the extension of electric trac- 
tion and the use of electrical energy for electrochemical pur- 
poses. These reasons are as follows :— 


(1) Necessity for fuel economy, 
(2) The extension of lighting. 
(3) Fhe increased range of transmission. 
(4) Domestic use of electricity. 


(1) The economical use of fuel has been hindered in this 
country by its low price. Only a fraction of the total coal 
consumed is at present used for centralised supply of 
power and heat; the principal future economy in fuel is to 
b> found in increasing the use of such centralised supply to 
allow the most efficient use to be made of the world’s coal 
supplies. To attain this economy, large capital outlay is 
required on plant for converting the heat energy of the coal 
into electricity: but the present apparently lower cost when 
using fuel inefficiently at a large number of isolated points, 
retards progress in the direction of centralisation, as immediate 
results are often only considered. = „ 

The fuel-saving by using a centralised supply is due to the 
reduction of stand-by losses and to the higher efficiency of 
large generators and boiler plant when worked under skilled 
supervision. The fuel-saving under average conditions from 
a central scheme as compared with isolated plants is not less 
than 75 per cent. With the gradual increase in the cost of 
fuel, it is unquestionable that all main supplies for power and 
heat will be obtained in the future from centralised sources: 

One of the next steps to lower the cost of production, of 
electricity will be the gas-firing of boilers, the gas being 
obtained from producers worked at a low temperature. This 
will provide by-products from the distillation of the coal as a. 
raw material for other industries. The sizes and positions of 
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most of the present power stations prevent this system bein 
used, as by-product processes can only be successfully work 
on a large scale and with plant operating at a high load factor; 
but the increase of electrical energy taken from centralised 
eources of supply and the gradual change from comparatively 
small stations to main power stations, will allow of this method 
of generation. 

2) Apart from hygienic reasons, it is certain that electricity 
will prevail more and more as an illuminant owing to the 
greater number of c.p.-hours that can be obtained from a ton 
of coal by using electricity as compared with gas. With 
electricity generated in modern power-houses using 25 B. TH. u. 
per watt-hour, and with 85 per cent. efficiency of distribution, 
the number of c.-hours obtained per ton of coal is, with 
metal-filament lamps of 15 to 20 C. P., no less than 750,000, as 
compared with 260,000 in the case of gas, gas mantles of 20 
C. P. and 13,000 cubic feet of gas per ton of coal carbonised 
being assumed. The amount of coal repuno with electricity 
for small units of light is thus only one-third of that necessary 
for an equal illumination with gas. 

It may be suggested that further inprovements in the gas 
mantle will equalise matters; but it must be remembered 
that electricity is more than holding its own in new develop- 
ments. The half-watt lamps now on sale have again reduced 
the energy per c.P.-hour by more than 50 per cent. for lainps 
of 120 c.P. (smaller units of light. being available when lower 
pressures than 100 volts can be obtained by transformation). 

(3) Further research should result in improved dielectrics 
which would allow higher working pressures for underground 
cables, thus lowering the cost of transmission, increasing the 
size of each centralised undertaking, and again raising the 
operating load factor by the greater diversity in the demand. 

Pending this development, the economical radius of trans- 
mission can be increased by using overhead lines outside the 
thickly populated districts, and it is not too much to expect 
legislative action in the national, as against private, intereste. 
Statutory powers should allow the erection of transmission 
lines along the most economical routes, reasonable rents for 
wayleaves being fixed by an independent tribunal. 

(4) There is no section of the general supply that opene up 
greater possibilities than electric cooking and heating, since 
at a low estimate the units required for these would 
be ten times those required for lighting. This e 
would utilise to much greater advantage the distributing mains 
in residential areas, which are at present only fully loaded 
during a few hours per annum. ö 

While the efficiency of conversion in the present electrical 
apparatus is high, and the system is an ideal one hygienically 
since there are no products of combustion, development has 
been slow for the following reasons :— 

(1) With the present method of conversion of the heat 
energy in the coal to electricity it is only possible to deliver 
to consumers some 15 per cent. of the heat energy in the coal. 

2) The present cost of the apparatus and its maintenance. 
A large expansion of business would enable manufacturers to 
meet this point, and immediate improvement will take place 
aa soon as the supply undertakings are prepared to let on 
hire and maintain apparatus on liberal terms in the same 
manner as the electric motor business was developed. 

(3) The rates charged for this class of supply are in many 
cases not sufficiently low to encourage development. A low 
rate 18 essential and is justified by the high diversity factor 
and the large number of hours of use, resulting in a greatly 
improved load factor from the residential demand. 


WAR ITEMS. 


New Sources of Copper for Germany.—The mineralogist 
Oebbeke, of Munich, has called attention to the presence 
and possible working of copper ores in the Bavarian Rhine 
Palatinate, and the E. T. Z. states that this matter will 
receive energetic attention. There are also rich copper fields 
in the parts of Serbia newly conquered by Bulgaria, in the 
Morawa district. Ironically enough these mines have been 
worked for some years by French and Belgian capital; the 
copper output is said to be 20 to 30 tons daily. With the 
opening of the road to Constantinople, the Germans hope 
to be able to import considerable quantities of copper from 
Asia Minor, and it is claimed that the Arghana-Maden mine 
at Diarbekir will supply practically all the enemy’s require- 
ments. This mine is the richest in Turkey, and one of the 
most productive in the world; and there are valuable de- 
posits in many other vilayets of Asia Minor. Many of these 
deposits have not been worked to maximum advantage in 
the past, and if their total production be insufficient to meet 
the normal demands of Germany, it is at least so great that 
copper famine does not seem likely to contribute appreciably 
to the enemy’s defeat. 

Reuter’s agent at Copenhagen savs that the copper famine 
in Germany is reported to be reaching an acute stage. A 
number of churches have received polite but firm requests to 
hand over whatever copper may be in their possession. The 
great Cathedral at Bremen, by wav of showing a good ex- 
ample, has placed all its available copper at the disposal of 


the military, even its huge copper roofs, which are now 
being dismantled. 

A newspaper report states that Germany is getting seventy 
tons of copper daily from the Serbian mines. 


Russian Trade.—In a very valuable report on the measures 
needed for increasing French trade in Russia, which appears 
in the Bulletin de la Société d' Encouragement pour l'Indus- 
trie Nationale (pp. 10/-146, July-August, 1915), it is 
pointed out that, in the electrical trades, a great lever on 
behalf of German trade is supplied by the standardisation 
cules for electrical machinery, etc., set up by tne Deutsche 
Electricitäts Verband, which are in use generally througn- 
out Russia. To remedy this disability, it is suggested that 
the rules of the Union des Syndicats d’Electricité Francaise 
should be substituted, and that energetic representations 
should be made to the Russian Association to this end. The 
diplomatic support of the French Government is also called 
for. The matter equally interests British manufacturers, 
and it would be well, at an early stage of the proceedings, 
for the British electrical industry to join forces with the 
French, in order that an arrangement may be come to ser- 
viceable alike to our own needs and to those of our Allies. 

The * Times correspondent at Petrograd states that the 
Council of Ministers has approved a proposal of the Minister 
of Finance to suspend the remaining commercial and indus- 
trial enterprises of enemy subjects in Russia, at present 
numbering 1,102, employing 32,208 hands, with an annual 
turnover of £10,633,488. f 

The Russian Ministry of Commerce has drafted a Bill with 
the object of exterminating German influences in the elec- 
trical industries of Russia. The Bill provides that concessions 
for electrical undertakings shall be granted in future by the 
Ministry of Commerce instead of by the Communes as 
hitherto.—‘ Ironmonger. 


Starred Men.—Lengthy lists have been issued of scheduled 
occupations which the Autnorities consider vitally important 
in connection with the munitions and industrial operations 
during the war. In list A,” which sets forth“ occupations 
required for production or transport of munitions supplied 
by Ministry of Munitions,” we find the following:—Electric 
welder and cutter; wiremen (building or shipbuilding), elec- 
trician (ship), armature winder; electrical instrument 
makers; scientific instrument makers. In list“ B” (coal- 
mining), all classes of underground workers are in- 
cluded, and colliery electricians (above ground). In 
list C,“ among the railway employés, telegraph wire- 
men are mentioned; and electricians employed in the 
Screener (coke-screener), shale burner and shale min- 
ing“ class are listed. List“ D,” which relates to 
reserved occupations of cardinal importance for the 
maintenance of certain branches of trade or industrv, 
includes: “ Electricians engaged in maintenance and repair 
of tools and machinery (all trades) electric light and power 
supply (public utility services, gas, electric light and power 
corporations, tramways, Waterworks and canals). For the 
detailed lists we would refer our readers to the daily press 
for Monday and Tuesday last. 


German War Allowances.— Ihe Main Kraftwerke A. G. 
Hochst a. M., is paying members of its staff whq have been 
called to the Colours 50 per cent. of their normal wages, plus 
5 per cent. for each child, up to a maximum total of 70 per 
cent. of full pay. The families of workmen, wiremen, ete., 
are receiving 7 marks a week, plus 1} marks for each 
child, up to a maximum total of 12 marks (1 mark used 
to equal 112d.). The company continues its contributions 
to the sickness insurance fund. War bonuses are paid to 
men still employed, on the following basis:—74 per cent.. 
plus 24 per cent. for each child, up to 15 per cent. total, for 
married men normally receiving up to 250 marks a month; 
5 per cent., plus 2} cent. for each dependent, up to 123 
per cent. total, for single men receiving up to 150 marks a 
month. 

The A.E.G., Berlin, has granted its married employés 
earning 300 marks, or less, per month a bonus of 50 marks 
on account of the rise in prices. Single emploveés in the 
same wage class receive 25 marks bonus.—'‘ E. T. Z.“ 


e Soldiers for the Industrial War. — Tie 
Verein utscher Ingenieure (German Society of Engi- 
neers), of Berlin, is organising a competition for the best 
design for an artificial arm that will enable a man who has 
lost an arm to do engineering work. Prizes to the extent 
of £750 (the first one being 4500) are being offered in con- 
nection with the competition, which will close on February 
Ist next. + 

Australia and German Trade.—A Reuter dispatch from 
Melbourne states that the Federal Government has sus- 
pended all enemy trade-marks ; f 

Mr. Hughes, in replving to a deputation which urged 
increased tariff protection against the dumping of cheap 
German goods after the war, said:—‘ If we have the power 
we shall take steps to prevent German goods from coming 
here after the war.” , 

War Profits.—The Minister of Munitions has appointed 
Sir Henrv Babington Smith, K.C.B. (chairman), Mr. 
Harold Brown, and Mr. William Cash to be the Board of 
Referces relating to the limitation of the profits of controlled 


establishments. 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


G. E. C. Industrial Fittings. 


THE GENERAL ELECTRIC Co., LTD., of 67, Queen Victoria Street, 
E. C., have recently iæued a supplementary pamphlet. No. F 1964, 
dealing with industrial fittings, including various vitreous 
enamelled half-watt lamp fittings, Benjamin and Holophane 
reflectors, &c., and sundry heating apparatus suited to industrial 


use. 
We illustrate in fig. 1 a d. E. O. munition” shop pendant, oon- ` 


sisting of an 18-in, enamelled steel top reflector with an opal bowl 


Fig, 1.— MUNITION” SHOP PENDANT. 


underneath, the fitting being suited to the 200 to 500-watt sizes of 
Osram Atmos type (half-watt) lamp. Fig. 2 represents a G. E. O. 
Benjamin semi - indireot half-watt lamp fitting, constructed in sizes 


Fic, 2.—SEMI-INDIRECT HALT. WATT 
FITTING, 


suitable for from 100 to 1,000-watt lamps with 16-in. and 20-in. 
top reflectors; while fig. 4 is a shell inspection hand lamp, designed 
especially for the examination of shell interiors. This is eupplied 
in two sizes, 18 in. and 24 ia. in length; the handle can be fitted 
with a switch at slight extra cost. | 

A series of Holopbane industrial reflectors of the extensive,” 
intensive and “focusing ” types for half-watt lamps of from 
60 to 1,000 watts are listed. | 


Monometer Tinning Furnace. 


The usual method of coating wire with metal is to draw 
the wire through an open pot containing the molten metal, the 
very considerable loss through surface oxidation being accepted as 
inevitable. 

In a system introduced by the MONOMETER MANUFACTURING 
Co., LTD., of Whitehouse Street, Aston, Birmingham, the special 
features comprise a complete enclosure of the melting pot, means 
for the prevention of oxidation of the molten metal, a self-acting 
heat controller for maintaining the metal at the correct fluidity, a 
system of heating by low-pressure gas which produces intense heat 
withoat fans, blowers, or compressors, and ensures perfectly uniform 
distribution of the flame and heat, special guiding devices for the 
wire which enable it to be rapidly threaded on to the guide rollere, 
and the elimination of fumes. The last feature was the motif for 
a recommendation by H.M. Chief Inspector of Factories. 

- The body of the furnace is strongly constructed and supports 
the melting pot, which is covered by an dome-shaped 
casting, forming virtually a sealed chamber for the melting opera- 
tion, This chamber is supplied with inert gases from the Bunsen 


burners under the melting pot, so as to produce an oxygen-free 
atmosphere, and the experience of many users of this system 
proves conclusively that the saving in residue effected amounts in 
many instances to not less than 4s. per ton of metal melted. 
Another factor in reducing the drues formed, is the automatio 
temperature controlling device, which operates on the thermostatic 
principle, and is so constructed and arranged that immediately the 
metal has attained the required flaidity, the supply of the burners 
is cut down and the temperature of the molten metal kept con- 
stant. In wire coating this is a most important point. | 
The patent gas burner system comprises any desired number of 
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Fig. 3.—MOoNOMETER TINNING FURNACE. 
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Bunsen burners fitted to an equalising chamber, which distributes 
uniformly the volume and pressure of gas supply to the individual 
burners, the latter themselves having a peculiar internal construo- 
tion which produces an intense heat with a remarkably low ocon- 
sumption of gas. The gas supply pipe is simply connected up to 
the ordinary town gas main. i 
Within the melting chamber and above the melting pot are 
arranged a series of guide rollers over which the wire is run, the 
lowermost rollera being mounted on slidable rods individually 


adjastable in order that the rollers may be moved to facilitate 


Fig, 4.—SHELL' INSPECTION HAND' LAMP. 


threading of the wire. A novel point is the spring control of the 
rollers when in the active position, which substituting resilience 
for rigidity almost eliminates the possibility of wire breakages, 
As the wire Jeaves the molten metal it encounters a fixed wiper so 
positioned as to direct the drips back into the melting pot, the final 
wiping device being outside the melting pot and having the wiping 
blocks readily adjustable in respect of the pressure exerted on the 
wire., 

Any required number of wires can be coated simultaneously, the 
wire simply being wound on a drum and thus passed through the 
melting pot. The furnace is throughout most strongly constructed 
with an ample reserve of metal, to meet any possible contingency 
that may arise, and the workmanship is claimed to be such as 
is rarely found in furnace work. 


Dead-Ending a Crane Trolley Wire. 


The accompanying illustration shows a convenient and service- 
able way of dead-ending a travelling - orane trolley wire. For a 
No. 00 copper wire a 0'75-in. punched wrought-iron bolt washer 
may be used, and for other sizes reference to a wire table will show 


Fig. 5.—PLAIN WASHER USED TO GRIP TROLLEY WIRE, 


the size of washer required to fit over twice the diameter of the 
wire. The fibre tube shown is used as a safety stop. It should 
be long enough so that the crane trolley will be lifted off the 
wire at a sufficient distance from the end of the crane travel to 
prevent an sccident in case of emergency, —Eleptrical World, 
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„BUSINESS NOTES. 


Lamp Shades.—We illustrate herewith one of the 
“Mazda” lamp shades which are used in connection with 
the restricted lighting arrangements in the trains running on 
the Great Western and Metropolitan Joint Railway, between 
Hammersmith and New Cross. The ahades used are of rectangular 
construction, one side being opaque and the other three framing 
transparencies of the design produced herewith. We understand 


that the end in view is attained very successfully, a well diffused 
illumination being secured of as high intensity as permitted by 
the new regulations. These shades are available for use in con- 
tractors’ and dealers’ show-windows, &c. They pack flat for stock 
or postal purposes, and can be assembled in a moment and are 
carried by the shade ring of any standard lamp. All applications 
should be addressed to the British THOMSON-HovstToN Co., LTD., 
Publicity Department, 77, Upper Thames Streat, E.C. 


Board of Trade Inguiries.—Rvssta.—The Acting 
British Consul-General at Moscow (Mr. R. H. B. Lockhart) reports 
that a British engineer in that city, who claims to be well 
acquainted with trade and markets in Russia and to be able to 
conduct correspondence in Russian, is desirous of representing 
United Kingdom manufacturers of electric lifte, steam and water 
valves, fittings of all sorts, and dynamos. The name, &c., of the 
inquirer can be ascertained. on application to the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall 
Street, E. C. 

The Commercial Intelligence Branch of the B. of T. has received 
inquiries from British firms at home for makera of the following :— 

Celluloid scumalator boxes. 


Electrio bell pushes in wood. 
Glass accumulator cells. 


Catalogues and Lists.—THE CAMBRIDGE SCIENTIFIC 
INSTRUMENT Co., LTD., Cambridge. Illustrated list No. 195 con- 
taining a full description of their electrical distance thermometers 
(resistance type) for temperatures up to 1,000° F. l 

THE STERLING TELEPHONE AND ELECTRIC Co., LTD., 210-212, 
Tottenham Court Road, London, W.—12-page pamphlet (No. 246) 
containing illustrated descriptive particulars and prices of 
military telephones, including buzzer call field telephones ; com- 
bined buzzer and magneto call- telephones; portable field 
telephone exchanges; also field telephone cable and portable 
drums forsame. Wiring diagrams are given. 

Messes. DRAKE & GORHAM, LTD., 1, Felix Street, Westminster 
Bridge Road, London, 8.E.—Pampblet No. 238 (10 pages) contains 
illustrations and prices of El Grilstovo, Ovenette, El Cooko, and 
other Hot-point electric cooking appliances, also domestic irons, 
El Bako ovens, electric ranges and fires, &o. 


Book Notices.— We have received from the Great 
Central Railway a copy of the second edition of its brochure, 
“The Magnet of Commeroe, in which is brought together a vast 
amount of information, excellently illustrated by half-tone 
pictures, line diagrame, and maps, concerning the developments 
which are constantly taking place in the coalfields and industrial 
centres of Lancashire, Yorkshire, Nottinghamehire, Derbyshire, &c. 
It contains the latest statistical particulars available respscting 
coal output, coal exporte, coke produ>tion, coke-ovens in use, 
Immingham dock traffic and charges, and so forth. Its contents 
justify it in claiming for it a place in any collection of industrial 
and commercial literature. 

Diesel Engines for Land and Marine Work.” By A. P. 
Chalkley. London: Constable & Co. Price 83. 6d. net. 

“ Transactions of the Nor'h- East Coast Institution of Engineers 
and Shipbuilders.” Vol. XXXII. Part I. Newcastle: The Insti- 
tution. 

Les Cables Sous-Marins Allemands.” 
Plon-Nourrit et Cie. Price 3 fr. 50. 

“ Ralativity and the Electron Theory.” By E. Cunningham. 
London: Longmans, Green & C). Price 4s. net. 

“Tae Telephone and Telephone Exchanges.’ By J. E. 
Kingsbury, London: Longmans, Green & Co. Price 123, 64. net. 


By C. Lesage. Paris: 


Liquidation, — TELERADIO Etrcrric Co., Lrp.— 
This company is winding up voluntarily, with Mr. E. H. R. 
Trenow, Balfour House, Finsbury Pavement. B.O., as liquidator. 
A meeting of creditors is called for November 27th. Creditors 
ad send particulars of debts, &., to the liquidator by December 
11th, 


For Sale.—Particulars appear in our advertisement 
pages to-day of a sale of stock-in-trade and plant of a builder, 
decorator and electrician, which is to take place at Kensington on 
December 9th. 

The Borough Council of Leigh, Lanos., has for disposal 
one 250-Kw. direct-coupled steam dynamo; Menare. John 
Fleming & Co., Ltd., of Albert Sawmills, Aberdeen, have for rale 
one engine and dynamo, four dynamos, one switchboard and 
12 arc lamps. Particulars are given in our advertisement pages 


to- day. 


Silvertown Carbons.— The Inpra-RuBBER, GUTTA- 
PEROHA AND TELEGRAPH WorkKS Co, LTD.. of Silvertown, E. 
are oarrying large stocks of carbon pencils for pocket light 
batteries. They are making a speciality of this line. In dis- 
ouseing carbon manufacture in these pages some months ago, we 
showed that the Silvertown Co. were among the pioneers in carbon 
mauufacture in this country; indeed, we believe that they have 
been manufacturing carbons for ‘nearly 50 years. Carbon can be 
supplied by them in almost any shape or size, and the articles 
made include plates for batteries, electric furnaces, &c.; rods 
for batteries; rings, tubes, blocks, disks, buttons, &o.; contacts 
for electrical apparatus, and carbons for lightning protectors, 
telephones and other instruments, 


LIGHTING AND POWER NOTES. 


Argentina.—The provincial Government of La Plata 
has decided to erect an electric station for the supply of electric 
light to the public offices, for which a sum of 90,000 pesos is now 
disbursed yearly. The scheme iaoludes the supply of light to 
private consumers situated along the route through which the 
underground eupply mains will run. It is pro to install 
oil engines at the new waterworks in Soavedra Park, and to 
modify the existing equipment there, whereby such economies 
will be effected that the cost of electric current will work out at 
8 centavos the Kw.-hour, thus facilitating the eventual supply to 
private consumers at 50 per cent. reduction on the existing tariff: 
and allowing of the amortisation of the new plant within four 
years. The preparation of plans and final estimates is being 


undertaken. 


A co-operative electric supply association has been formed in 
the City of Concordia. The plant, comprises two 200-H.P. Diesel 
engines apd generators and a third of 150 H.P. At Lujan, 
it has been decided to amalgamate the two competing under- 
takings, the Sociedad Anonima Alambrado Elettrica taking over 
its rival’s plant and shareholders. : 

According to the Reriew of the Rirer Plate, the Hydro-Elec- 
tric Co., of Tuouman, has been condemned to pay $38,000 m/a to 
the Compania Santa Ana Hileret Limitada, as the value of land 
occupied by the power house in the Quebrada de Lules. The eame 
paper states that the basis of an arrangement has been arrived at 
between the Compania Alemana Transatlantica and the City of 
Buenos Ayres, in respect of the action brought by the former 
against the city to recover $858,108 m/ a due for electric courrent 
supplied for lighting purposes. 


- Aylesbury.—Street Licutingc.—The U.D.C. has de- 
cided that the charge for current for street lighting shall be the 
capital charges of the undertaking so far as they oan be appor- 
tioned to street lighting, plus the actual cost of production at the 
works, this arrangement to stand uutil March 31st next, when the 
matter will be re-considered ; the sum arrived at as the capital charge 
is £346. a 


Barnsley.—R.D.C. Licutine Scoeme.—The question 
of the propobed lighting of the R.D.C.'s district by electricity has 
been deferred by the Electrical Distribution of Yorkshire, Ltd., 
owing to the Board of Trade's refusal to deal with any new Bille on 
account of the war. 


Bo'ness,—PLant EXTENSION.—The Secretary for Scot- 
land has intimated that he bas no objection to the proposed exten- 
sion scheme, which would be carried out by the National Elec» 
trical Construction Co. at a suggested cost of from £6,000 to 
£7,000, under the usual conditions. The company is to be asked to 
submit plans and specifications to the Council's conaulting engineer 
before a final decision is arrived at.— Glasgow Herald, 


Brierfield.—Loan APPLICATION. — The D.C. has 
authorised the clerk to communicate with the Treasury, if 
necessary, for sanction to the borrowing of money on electricity 
capital account for new connections and services, 


Bury.—LoAx Sanction.—The L.G.B. has sanctioned 
the borrowing of £980 for mains required to be laid to the car 
depo: and Messrs, Webb's works. 
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Buckhurst Hill.—E. L. ScHEME DEFERRED.—The 
County of London Electric Supply Co. bas informed the U.D.C. 
that in view of the decision of the B. of T. not to grant prov. 
orders during the period of the war, it has decided not to proceed 
with the scheme for the district.— Esseæ County Chronicle. 


Buxton.—Loan Sanction.—The U. D. C. has received 
sanction to proposed loans of £445 (repayable in 15 years), and 
£159 (repayable in five years), for overspent balances of capital 
expenditure at the electricity works. 


Cheadle and Gatley.—E.L. SchEME.— After having 
received from Sto kport and Manchester T.0.’s terms for the pro- 
vision of a supply of electricity for the district, the U. D. O. has 
adjourned the matter pending the report of the surveyor upon an 
E. L. scheme for the township. „ 


Coniston.—E. L. ScHEME.— With regard to the E. L. 
scheme for this parish, the Ulverston R. D. O. has referred the 
matter to the P.C. for consultation, and has decided that the work 
shall not be proceeded with until the sites for the poles for the 
overhead wires have been definitely approved of by the Council. 


Continental. GeERMaNy.—Tbe first of four unusually 
large transformers intended for the new central electricity station 
at Golpa, hag recently been completed. It has a capacity of 
22.000 Kw., and weighs 73 tons, the dimensions being: height, 
19} ft., by 184 ft. by 5} ft. 


Dublin.— The Corporation has sent back to the Elec- 
tricity Committee a report in relation to tenders for the installa- 
tion of an Underfeed stoker at the Pigeon House electricity station. 
Mr. Ryan remarked that an expert was to report on the whole elec- 
tricity undertaking, and that they should be in a position to know 
whether expenditure of this kind wae necessary. Consideration 
of a report on electrical energy supplied to theatres was postponed. 
A deputation from the city picture houses stated that they would 
be compelled to install their own plant if an increased rate were 
insisted upon. 


Edinburgh.— NEW Power Sration.—Last week the 
Counoil considered estimates amounting to £24,515 for shafts and 
tunnels for obtaining sea water for the condensing plant of the 
Portobello power station ; the contractors’ time for the comple- 
tion of the contract was 65 weeks, and they had notified the 
Council that unless the tender was accepted at once they could not 
abide by the prices quoted, as the prices of materials were rising 
daily. Sir Alexauder Kennedy also considered that the contract 
should be put in hand at once if the Council wished the station 
to be opened in 1917, as otherwise the buildings and plant would 
be ready before the sea-work tender was completed. The Council 
accepted the tender by 25 votes to 5. 


Greenock.—The total units generated by the Corpora- 
tion electricity works in the month of October amounted to 
2,288,261, as compared with 1,336,728 in the corresponding month 
of last year.— Glasgow Herald. 


Hull.—Price INOREABE.— The Electricity Committee 
has decided to inorease the charges for electric light on the fiat, 
rate by a halfpenny per unit, and for other purposes by 15 per 
cent. upon existing charges, excepting where supplies are furnished 
under agreements for unexpired periods, The increases will come 
into force on January Ist, 1916. 


Ilford. — DrsrRVOroR Puant.—The L.G.B. having 
declined to receive a deputation with reference to the refusal of a 
loan of 3870 for the erection of an electrical engine room at the 
dust destructor, referred to in a recent issue of the ELECTRICAL 
REVIEW, the U D.C, has requested the Electricity Committee to 
bring up up the question of the equipment of the building at the 
earliest possible moment, the idea being to defray the cost out of 
the electricity reserve fund. The destructor is almost completed, 
and it is considered that practically one year's revenue from it 
would pay for the sum asked for. 


India.—The electric drives at the mills under the 
agency of Messrs. Bradbury & Co., of Bombay, are 
e especially at the New Great Eastern Mils. The 
other mills under Messrs. Bradbury's agency, viz., the New City 
and the Colaba Land also show marked improvement in quality 
and quantity of production. ; 

A portion of the electric machinery -required to convert the 
driving of the Sun Mills in Bombay, by power from the Tata 
Hydro-electric Power Supply Co., Ltd., has arrived, and it is 

that the electrical installation will be completed and 
working early next year.—ZIndian Textile Journal, 


Kilrea (Co. Derry).— The County Council, on a report 
of the surveyor, has granted permission to Mr. Peden, Kilrea, to 
erect poles for the purpose of supplying electric light in that 
town. . 


‘Leigh.—Evectric Pumpinc.—A scheme for providing 
electric power for the pumping of sewage, which has been sub- 
mitted to the R. D. O. by the Pilkington Colliery Co., is under 
consideration. 


Littleborough.—Loan Sanction.—The L. G. B. has 
sanctioned the borrowing of £1,093 and £907 in connection with 
the electricity undertaking. 


Llanfair Caereinion.—ANNUAL Report.—The first 
annuel report presented to the guarantors under the E.L. scheme 
shows that during the eight months current has been in use, a 
profit of £122 has been made. The cost of the undertaking was 
rei and the profit reduoes the liabilitierof the guarantors to 

QU.. 


London. — Kensinctos RATING APPEAL. — At the 
London Quarter Sessions, the Brompton and Kensington Electricity 
Supply Oo. appealed against the increase of £1,000 in the assess- 
ment of the rateable value of the company's property by the 
Kensington Assessment Committee. The Court decided to reduce 
the rateable value by £400, leaving a net increase of £600 upon 
the quinquenuial assesament settled in 1910. The chairman stated 
that the Court was of opinion that an increase of value had taken 
place which justified the inclusion of the property in provisional 
and supplemental lists at an enhanced rateable value, but not to 
the extent claimed by the Asseesment Committee. 


POPLAB.—LOAN SANCTION.—The L.C.C. has sanctioned a loan 
of £3,688 required for maine, subject to the B.C. agreeing to limit 
expenditure out of the loan during the war, and to provide out of 
funds under its control the amount authorised. It is proposed to 
advance the money out of the superannuation and pension funda, 
when a sufficient sum is available. The Committee has considered 
the question of consumers, who, taking supply under the contract 
system, have been compelled to restrict their lighting ia accord- 
ance with police instructions. A reduction has already been made 
by the alteration of the fixed charge on capital expended by the 
Council for services, meters, and wiring installation, from 123 per 
cent. to 84 per cent. per snnum, and the undertaking is one of the 
few that has not considered advancing charges owing to war con- 
ditions. The Committee does not recommend any reduction on the 
fixed Kw. charge, which is at present £8 for inside lighting and 
£6 10s. for outside lighting. Every consumer has a right to 
change over from the contract system at the expiration of his 
agreement to the flat rate of 3d. per unit plus 84 per cent. per 
annum on the capital expended by the Council for wiring premises. 
but any change of this sort must be for a period of not less than 
12 months. Under the circumstances, the Committee does not 
consider it advisable that any rebate should be made in the Kw. 
charge under contract for shop lighting. It suggests, however, 
that consumers should be allowed to purchase installations if 
they elect to change over to the fiat rate system, at the original 
cost, less 5 per cent. per annum for depreciation. 


Sr. PANCRA8.—On July 14th the L. C. C. sanctioned the borrow- 
ing of £15,000 for a 5, O000-Kw. turbo- generator, subject to the 
acceleration of the repayment of the loans for plant and machinery 
for which 42 years had been granted. The Electricity Committee 
has considered the question, and decided that it would be purpore- 
lees to proceed further with any opposition to the terms of the 
L. C. C., only to such an extent as would be applicable during the 
courre of the next three years, i.e., the completion and putting in 
working order of the new turbo-generator. The Committee 
reports that it would cost about £3,000 per annum for the next 
18 years to adopt the proposals in full of the L.C C. in making the 
accelerated payments, and recommends that an offer of increased 
payments of £1,500 per annum for the next three years, com- 
mencing April lst, 1916, be made on account of the 42 years’ loans, 
and thereafter to make the accelerated payments in full as sug- 
gested by the County Council. 


L.C.C.—The Finance Committee recommends the Council's 
sanction to the borrowing of £5,455 by the Islington B.C. for 
mains for electricity supply purposes. 


Manchester.— Barron ScHEME.— The letter of protest 
respecting the continuance of the work in connection with the 
erection of the new generation station at Barton. which was 
recently forwarded to the LG.B. by the Ratepayers’ Association 
(and referred to in this column a few weeks avo) has drawn from 
the L.G.B. a reply which was received in Manohester on Friday | 
last, In this the Board states that it is satisfied that the T.C. has 
proper grounds for proceeding with the full scheme at this time, 


„and it is not prepared to intervene further in the matter. 


On the 17th inst. the city was enveloped in dense fog throughout 
the day, and the electricity consumption amounted to 709,400 
unite—a record. By comparison with the previous record this 
consumption was 10 per cent. higher, and the increared con- 
sumption compared with the corresponding dates of 1914 and 1913 
was 20 per cent. and 37 per cent. respectively. In the neighbouring 


` county borough of Salford, also, record figures were reached by 


the electricity department. 

The consumption of current during the past six months is 
stated to be 30 per cent. higher than in the pre-war period, and 
an even larger demand than is now being met is expected. 


Mayo.—The County Council has decided to install elec- 
tric light in the Courthouse at Castlebar. 


Newport (Mon.).—Ye4R's WorkINc.—The annual 
report of the general manager, Mr. N. J. Young, and borough elec- 
trical engineer, Mr. A. Nichols Moore, on the year's working of the 
Corporation electricity department, shows a net profit of 8744, as 
against a deficiency in the previous year of £1,240. The gross 
receipts were £44,615, and the gross profit £23,460 (slightly above 
the previous year's); interest, sinking fund and other charges— 
the latter being much less than in the previous year—amounted to 
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222 716, as against 2 21.462. The department lost one of ita 


largest consumers daring the year, and thus despite the new busi- 


ness done, the units sold reached only 4,789,240, as against 
4.92 683 in the previous year, the maximum demand also falling 
from 3,078 Kw. to 2,909 kw. The generating costs show a very 
considerable decrease, amounting to £1,822. chiefly due to reduction 
in coal cost, which averaged 33d. per unit, as againet 34d. in the 
previous year. The coal per unit generated fell from 6 05 lb. to 
4°35 |b, An analysis of the output shows 1,107,315 unite sold for 
lighting; 1,051600 for power; 587,586 for public lighting: 
1,178,500 for traction ; 166,054 for heating ; and 698,185 for bulk 
supply. The average price obtained per unit, calculated on the 
total revenue, was 2'24d., as against 2 17d. in the previous year. 


Peterborough, — Year's Workinc. — The annual 
accounts of the Corporation electricity undertaking for the year 
ended March 31st show expenditure amounting to £5,647, and 
receipts to £10,403. Loan charges amounted to £4,398 ; including 
the balance brought forward from last year, £346, and £696 
revenue contribution to capital expenditure, the undertaking juet 
paid its way. The number of units sold during the year was 
973,753, against 920,488 in 1914. 


Shanklin.—Street Lieutinc.—The U. D. C. has de- 
cided to offer the Eleotrio Light Co. £25 quarterly for street 
lighting during the continuance of the present conditions, plus the 
units consumed at the fire station. If these conditions are 
accepted, the Council will extend the contract after the war for a 
period equivalent to the entire close period now in operation on 
the contract terms existing before the war comme 


Stalybridge.— At the annual meeting of the Stalybridge 
Joint Teamways and Electricity Board, last week, Mr. T. Perrin 
(chairman) spoke hopefully of the prospects of the Board's future 
operatione, and stated that the electricity department was getting 
back its full load again. : 


Torquay.—CasLe Loans.—The L. G. B., in intimating 
to the T. C. that no further objection would be raised to the com- 
p'etion of the laying of a new E. L. main in the town, has requested 
the Council, before a consent order oan be issued, to submit a 
statement showing the total amount which will actually be 
required to meet all liabilities and how it is made up, as at present 
it is not quite clear to the Board that the Council will require 
to raise the whole sum of £18,000 sanctioned last February. 


Walthamstow. — The Lighting Committee of the 
U.D.C has considered the report of the electrical engineer as to 
the advisability of installing a water-softening plant for dealing 
with the circulating water for condensing purposes, and has reoom- 
ended that a plant of a capacity of 5.000 gallons per hour be 
installed, at an estimated cost of £450. The Finance Committee 
recommends that the cost be met out of the revenue. 


Whitstable.—Streer LIdHrNGd.— At a special meet- 
ing of the U. D. O. on November 16th, a notice was received from 
the Ele:tric Supply Co. to the effect that after seven days it 
intended to apply to the president of the Institution of Civil 
Engineers for an arbitrator to be appointed to decide the dispute 
that has ariren with the Council as to the public lighting agree- 
ment. The Council decided to forward the letter and a copy of 
the clause in the agreement which is in dispute to Mr. MoOardie, 
who previously advised the Council that, under the present condi- 
tions of restricted lighting, the agreement was null and void. The 
Council's c ffer is to pay the company 10s, per lamp for the six 
months’ period in question. 


WIrral.—PROV. OrpER.—The R. D. C. has deferred for 
a month c neideration of an application from Messrs. Melling and 
Moss. of Northwich, for the Council’s consent to the granting of a 
provisional order to Mesere. Johnson & Phillips, to supply eleo- 
tricity in the parishes of Hooton, Eastham, Childer Thornton, 
Willaston, Great Sutton and Little Sutton. Meanwhile further 
information is to be obtained from other authorities, 


Wolverhampton. — BREAKDOWN. — A considerable 
portion of the town suffered from a failure of the electric supply 
on Wednesday evening last week. The trouble wae stated to be 
due to the breakdown of an overloaded feeder cable, the electricity 
1 being very much pressed by the supply required for 
ocal works. 


Woreester.—SrREEr Licgutrxc.—The street lighting 
is to be reduced by one-half, except at certain specified points. 
The reduction in lighting previously effected resulted in a saving of 
£498 in the cost of coal at the city electricity station, and a further 
saving Of £139 is anticipated. 


TRAMWAY and RAILWAY NOTES. 


Bexley.— FEMALE LABOCUR.— The U. D.C. has decided 
to em loy women conductors on the Council's cars during the 
period of the war, the rate of pay to be 54d. per hour. 


Bingley.—Ths Council has decided to apply to the 
B. of T. for an extension of the period for the completion of the 


tramway round the Rvshworth Hill oorner at Croseflata, until 12 
months after the end of the war, 


Bournemouth.—The Tramways Committee has recom- 
mended that the tramway service be suspended at 10 p.m. instead 
of 11.30 p.m., on and after December next. 


Bradford.—Waces.—The local branch of the Amalga- 
ma‘ed Association of Tramway and Vebiole Wo-kers has applied to 
the Corporation on behalf of the emplovés, for an increase of 5s. per 
week for employés paid weekly and Id. an houec additional for men 
paid by the hour, ia place of the bonus granted. A special meeting 
of the Committee is to be held on Monday to consider the question, 
and also the manager's report on the shortage of labour and the 
effect of recruiting on the tramway service. The cost to the depart- 
ment of the proposals, if carried out, would be about £13,000 a 
yoar,. 


Burnley.— Waces.—The tramway workers and engine- 
men have asked the Corporation for an advance of 3e. per week in 
their wages. 


Croydon.— FEMALE Lasour.—The B.C. has sanctioned 
the engagement of women as conductors, at the same rate of pay 
per hour as men. Their terms of duty, it was stated, would be 
8 or 81 hours, and all the available male conductors (where 
ineligible for military service) would be retained. 


Glasgow. — Women Drivers. — The local Trades 
Council nas entered ‘a protest against the T.0.'s appointment of 
women car-drivers, and from the official minute of the latter body 
it appears that so far no definite decision as to the employment of 
such women has been come to. It ie believed, however, tbat the 
engagement of the women is of an experimental character, and that 
meantime they are undergoing a further course of training before 
the T.C. finally approves of their being put on the driving platform 
as qualified drivers. 


Halifax.—Recruiting AND WOMEN CoNDUCTORS.— 
The recraitment of men from the Corporation tramway d part- 
ment is having a deleterious effect upon the working of the under- 
taking. More than half of the male conductors and drivers have 
joined various units in the Army and Navy, and some of those 
remaining are working 73 hours per werk. On some of the routes 
the late cars are being taken off, and it appears to be evident that 
more women conductors will have to be secured to assist in main 
taining an efficient service Of cars. 

Following upon the lead given by several other municipalities, 
women conductors have made their appearance on the Hebden 
Bridge route of the Halifax tramways, and are giving complete 
eatisfaction. 


Japan.—The annual report of the British Commercial 
Attaobé in Tokio contains eome particulars regarding the 
Tokio- Yokohama Government electric railway, to which reference 
has been made in these notes. The following may be of interest :— 
This railway, which runs side by side with the existing steam 
track, is 19 miles long; between the two termini there are 14 
stations and trains will stop for 30 seconda at each. The power 
for driving the railway is derived from a gae-power station aitu- 
ated about midway between the two main stations, and containing 
four Lilleshall tandem donble-acting gas engines direct coupled to 
1,600-K.v.A. 11,000-volt three-phase 25-cycle alternators, three of 
these generators being in daily rervice and one spare. The gas is 
produced in three Mond gas producing ammonia recovery planta, 
two of these plants being in daily service and one spare. It is 
noteworthy that the whole of the steam required is raised in 
boilers using the waste heat from the gas-engine exhaust. From 
the power- house the high-tension ourrent is distributed to four sub- 
stations, and there converted to 1,200 volts direot-current for 
supply to the trolley wire. The car motors are designed for 
600 volts and ran two in series on the line voltage of 1,200. The 
overhead collector for the car is of the pantograph type. 

Unfortunately, the electric railway had only been in operation 
for a few days at the end of the year when it became 
necessary for the authorities to discontinue the service. As far as 
it is possible to ascertain, the whole of the trondle lay with the 
overhead equipment, which at the time of opening to publio 
service appears to have been in an unfini-hed state. Sinoe the line 
has been shat down it has been found that the height of conductor 
from rail level varied considerably, especially under bridges, this 
proving very troublesome when the trains were in rapid motion, 
causing the pantograph collector to oscillate badly and thereby to 
stress the conductor unduly. It was aleo found that the con- 
ductor varied from the mid position between rails, with the result 
that the condactor had a great tendenoy to oreep along the 
collector and in many cases actually to alip entirely off. The con- 
ductor hangers from the catenary wire gave trouble, owing to 
insufficient latitude or play being allowed in the loops encircling 
the oatenary, aud in many places the thrust of the pantograph 
distorted these badly, thus raising the height of the conductor 
in these places. 


London.—All the L. C. C. tramwaymen of military age 
have been ordered to submit themselves for medical examination, 
aud if unfit for military service to get a certificate to that effeot. 
—Daily Chronicle, 

The Ruilway News, in ite current issue, states that in view of 
the completion of the electric power station at Wimbledon, the 
London and South-Western Railway hae decided to shat down the 
generating station of the Waterloo and City line very rhortly, the 
power supply therefor being obtained from the Wimbledon 
station. ; 
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Lowestoft, — FEMALE LaBOUR.— The general manager 
of the tram wavs undertaking has been authorised to employ female 
conductora if he finds it necessary to do 60. 


preston.— The Tramways Committee has recommended 
the parchase of a pair of jacks for each of the tramoars, the 
estimated cost being 38250. 

S. W. Railway Electrification.—T wo trial trips were 
run with eix-coach electric trains on the Kingston loop, on Novem- 
ber 19th ; it is intended to supersede the steam service on the 28th 
inst An acoslerated service is to be given to Teddington, Kingeton, 
Hampton Wick. & O. with a train to and from Waterloo every five 
minutes, Oo the Thames Valley line there will be half-hourly 
services, which will be diverted through Kingston to Waterloo, 
instesd of through Richmond. 


Stock port.—FEMALE LaBOUR. More than a 100 motor- 
men and conductors have enlisted since the outbresk of the war, 
and the staff has been 60 seriously depleted, that it has now been 
decided to engage women car conductor. 


Newport.— YEAR'S WonkINd.— During the year ended 
March Sist last. the Corporation tram ways department had a total 
revenue amounting to £42,704, while the gross profit was $11,748, 
as compared with £6,697 in 1913-14, aud 
financial charges the year's working resulted in & surplus of 
£2,417, 88 compared with a deficit of £2,616 -in 1913-14. The 
revenue was somewhat higher, more passengers being carried 
despite a decrease in car-milage. The passengers numbered 
9,410,109, the receipts averaging 10°6d. per car-mile. The com- 
pensation and renewals funds now amount to £3,480. 

Middlesex.—The Metropolitan Electric Tramways, Ltd., 
is applying for au Aot for extending the time for completion of 
certain tramways, trolley vehicle equipment, £>., authorised under 
the previous Acts. 

West Ham.—FEMALE Lazour.—The Corporation has 
been recommended to authorise the engagement of women as 
tramoar conductorr, at the same rates of wages per hour as now 
paid to male conductors, The Tramways Committee proposes to 
purchase addi sional plant, at an estimated cost of £800. 


— 


TELEGRAPH and TELEPHONE NOTES. 


Code Telegrams.—The arrest of Victor Sly, on a charge 
of carrying on unauthorised negotiations for dealing in war 
material has brought to light a secret cod: in open language, code 
words being provided for th 


munitions of wat. 
in devising suot codes, and the use of “open language’ 


utterly ineffective safeguaid against communication with the 
enemy by cable. 

Secret Wireless.—The British Ambassador in the 
United States has drawn the attention of the Government to & 


private German wireless etation which is eaid to be secretly 
in a suburb of Portland, Maine, and American Navy 


o 
inspectors have been ordered to investigate the matter. 


Singapore.—A wireless station has just been erected at 
Singapore for public service. 


Wireless Telephony.—lt is reported that two Swedish 
Army officers have in ven- ed a simple app ratus by means of which 
wireless telephonic messages may be dispatched from trains or 


automobiles travelling at high speed. 


— 


CONTRACTS OPEN and CLOSED. 


l OPEN. 
Aldershot.—November 30th. Pea coal for mechanical 
atokers for the U.D.O. Eleotricity Worke. Electrical Engineer, 
Laburnum Road. 


Athy.—December 6th. U.D.C. Tenders are invited 
for lighting the town with electricity. Particulars from Mr. J. A. 
Lawler, Town Clerk. 


Australia. — December 20th. P.M.G.’s Department, 
N. S. W. 4.250 telephone" (Schedule 454). 

ADELAIDE.—J anuary 19th. P.M G. Common-battery switch- 
board. See Official Notices Novem er 19th.“ 

January 26th. D put; PMG. Twenty tons of galvanised-iron 


wire, 400 lb. to the mile.“ 
BRISBANE. — p. M. G. January 26th. — Galvanised-iron wire. 
D cember Lat. —Measaring inatramenta, January 5th.—J visting 
aleeves and oopper - olad steel wire. See Official Notices Novem- 


per 19th. i 
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January 26th. Deputy P. M. G. Telephone instruments, parts 


and ao essor ier. . | 
SypNEY.— December 20th. Metropolitan Board of Water Supply 


and Sewerage. Three oentrifugal pumps and electric motors, 
with awitohboarde, starters. &o., for the pumping station at Mar- 
rickville, N S. W. Deposit f 10. Tenders to the Board, at 341, Pitt 
Atreet, Sydney, N. . W.“ 

January 31st, 1916. Three electrical y-operated railway freight- 
oar transferers. Pyrmont. Particulars 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 


MELBOURNE.— December 14th. Deputy P MG. 
ing trunk-line switchboard, and other material 


of a lamp-signall 
for increasing the equipment of Melbourne 
ule 1,207.“ 


necessary 

Exchange from 108 to 240 lines. 80 
Specifications for the items marked * can be seen at the Board 

of Trade Commercial Intelligence Branch in London. 


Dundee, —November 29th. Town Council. 600 tons 
steel tramway rails, 15 tons steel tie bars. Forme of tender from 
Mr, Jas. Thomson, City Engineer, Municipal Offices. 


Enniskillen. — December 1st. Sligo, Leitrim and 
Northern Counties Railway Co. Twelve months’ supply of tele- 
graph materials. Mr. J. Duff, Secretary's Office. 


London. — December 9th. H.M. Commissioners of 
Works. Twelve menthe' supply of electria cable and wire. Forms 
of t nder from the Controller of Supplies, H. M. Office of Works. 18, 
Queen Anne's Gate, Westminster, S. W. 


Natal. December 1st. The Corporation of Durban. 
Tenders for underground cables and cast-iron pipes for telephone 
cables. Particulars from Messrs. Webster, Steel & Oo., 5, East 
India Avenue, E. C. f 


Spain. November goth. The municipal authorities 
of Villanueve de Castellon (Province of Valencia) are inviting 
tenders for the concession for the electrio lighting of the town 


during a period of five years. 


cc 


CLOSED. 


Bedford.— Messrs. W. S. Wilton & Co. have secured the 
contract for the electric light installation in the steam and electric 
pumping atations for the Corporation. 


Edinburgh.—The City Council has accepted the tender 
of Mesers. O. Brand & Son for shafts and tunnels in connection 
with the condensing plant for Portobello power station, at £24,516. 


Glasgow.— The . C. s Committee on Works and Stores 
has recommended the acceptance of the offer of Messrs. Pirelli, 
Ltd., to supply rubber · insulated cables. 


Government Contracts.—List of new contracts, 


October, 1915: 
War OFFICE., 


Insulator brackets.— Bulters, Ltd.; Douglas Bros. Ltd.; Vulcan Co. 
- Helab bies, Ltd. 


Bleotrio cable aud wire.— "ritish Iosula ted 0 Ca H 
Callender’s Ceble aod Construction Co., Ltd.: Oraigbar Blectrio Cable 
. I Frankenburg & cons, Ltd.; W. T. Glover 4 Oo., Lid. ; 

A. Green, Ltd.; W. T. NHenley's Telegraph, Works Oo., Ltd. ; Johnson 
and Phillipe, Ltd.; Liverpool wlectrio Gable Oo., Ltd. 1 O. Macintosh 
and Co.; Western Electric Co., Ltd. 

Commuta: ors neg. Wale Automato Telephone Manufacturing Oo., Ltd. ; 
8. G. Brown: H. White & Co. 

Dynemos.— Auetin Motor Co., Ltd.: e, Wilson 4 Oo. 

Idaulators.—Lithollte, Ltd. ; T. De la Rue 4 Co., Ltd. 

Lamps (elecsric).— British ꝓnomson- Houston Go., Ltd.: General Nleotrio 


General Blectric Oo., Ltd.; Laing. 


Works services.—Accamulators, a'k Hall Camp, Oswestry : Chloride 
Kleotrical Storage Uo, Ltd. Bleotrio lightiog, Wimbledon Common: 
Borough Slec:rical Engineer, Wimbledon. Infantry Barracks, rd: 
Lowdon Bros. & Co. 
In pia Orrice Bronx DEPARTMENT, 


(6) og Ltd. 
Switches.—Berry 4 Hayward; 
Wharton, Ltd.; Veritys. td. 


Seger gur.-Nereon Bros. 
Coils, & —Marooni’s Wire ens Telegraph C?., Ltd, 
: Gondensers.—P-el-Oonner Telephone Works, Ltd. 


Insulators.—Taylor, Tunnicliffe & Co. 
Wire.—R. Johnson & Nephew, Ltd. 


H. M. OFFIce OF Works. 


Engineering works.—Ministry of Munitions Electric 
Medway’s Safety Lift Co. 
GENERAL Post OFFICE. 
Apparatus (proteetive).—Slemenn Bros. & Oo., L 


ed. i 

i (talephone) Automatio Telephone Manovfectuting Co., Ltd. 

Cp L. M. Ericsson Manufacturing Oo., Lied.; Biemens Bros. 4 Oo. 

Cable (eubmerine).— Telegraph Construction aud Maintenance Co., Ltd. 

(telepnon-).— W. T. Henley’s Telegraph Works Co, Lied.; Johnsen 

aod Poillips, La ; Celegcaph C rastraction aad Maintenance Co. 
Led. ; Go Western Wiectric Oo., Lid. 

Cords (telephone). — British Insulated and H-!sby Cables, Ltd. 

Lamps (tel ph mes).—General Blectric Co., L d 

Wire (bronze) —T. Goitoa 3 F. 
the London Electric Wire Co. aud ~“mith’s, Lud.) 

Blectrio 'igh+ing, Superintendent Engineer’s Office, 
A. Hawkins & 8. 

Laying p'pes, dacte, aud U” troughing, Deptford —Foote & Milne, Ltd. 

Replati g battery, avenue Teleph ne Exchange —Tador Accumu.ator Co 


Manchester.—Peel-Cooner Telephon 


Passenger Lift. 


77 


Ltd. 
Teepa ne Exchange equipment, 
Telephone Exchange extension, Norwioh.— Western Electric Oo., Ltd. 
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London.—The tender of Messrs. Finch & Wheeler has 
been accepted by the London Insurance Committee, at £459, for 
carrying out lighting work at certain premises teken over for 
additional office accommodation. The contract includes £244 for 
electric fittings. - 

St. Pancras.—The B.C. has accepted the offer of the General 
Electric Oo. for the balance of the carbons tendered for, at £1,022. 


Walthamstow. — The Lighting Committee of the 
U. D. O. has accepted the tender of Mes rs. Cleeves & Co. for the 


supply of 300 tons of West Hallam small nuts, at £1 28. 10d. per 
on. 


FORTHCOMING EVENTS. 


North-East Coast Institution of Engineers and Shipbollders.— Friday 
Movember 20h. At 7.80 p.m. At Boibeo Ha, Newoastie, Gen 


University College, London.—Fridays, November 26th and December Brå. 
At 6 p.m. ourth and fifth lectures on Electric Heating and Dleotrio 
es," by Prof. J. A. Fleming, F. R. f. 


wchester Association of meers;—Saturday, November 27th. At 
ur aod Hotel, pepe Street. per on “Deign and Application of 
Ball-bearings,” by Mr. H. J. Moysey. 


Eoyal Society of Arts.—“Monday, November 20th. At 4.80 p.m. At John 
Street, Adelphi. Cantor Lectare, on ‘Optical Glass,“ by Dr. W. 
Rosenbain, F.B.S. s 


Institution of Civil Engineers.—Tuesday, November 80th. At 5.30 p.m. 
At Great George Bereet, 8.W. Papers on Harbour and Coast Defence 
Works at Alexandria,” by Mr. D. E. Lioyd-Davies; and Galvan Port, 


Danii Blanca, Argentine,” by Mr. C. A. Terry; and Special General 
eeting. 


Institution of Electrical Engineers (Manchester Local Section).— 
Tuesday. November oh. At 780 p.m, at she Engineers’ Club. Paper 
oo 13 Some Difficulties of Design of High-Speed Generators,“ by Prof. A. B. 


Chemical Sotiety.—Thursday, December ind. At 8 p.m. At Burlington 
House. 99 Scientific Meeting. : 


Salford Technical and Engineering Association.—Saturday, December 
4th. Visit tothe salford Corporation Cleansing aod Flag - Making Depart- 


ment, Langley Road Depot, and Annual Meeting. 


ELECTRICAL ACCIDENTS IN 1914. 


THE report of Mr. G. Scott Ram for 1914 shows 
that 65 electrical accidents took place in public 
electricity supp'y and traction power stations, of which 
three were fatal; 34 took place in other generating 
stations, with one fatality. Non-electrical accidents 
numbered 381, of which 10 proved fatal; this total is less 
than in the preceding year by 58, but the electrical 
accidents showed an increase of five. One of the 
mechanical accidents was due to the bursting of a steel 
bottle of compressed air for starting a gas engine, and 
resulted in two deaths. In factories other than electrical 
stations there were 350 electrical accidents, involving 
16 deaths, a reduction of 68 on the aggregate. | 

All the fatalities due to electric shock (20 in number) 
occurred in connection with alternating current, in 15 
cases at a pressure of 440 volts or less. In several instances 
artificial respiration was not tried, or was discontinued after 
a short period, on the statement of a doctor that the victim 
was dead, and Mr. Ram, pointing out that patients may 
often be revived after as long as two hours from the time of 
the accident, remarks that the medical profession appears 
to be somewhat ignorant on this matter. 

As usual, an extraordinary amount of carelessness and 
ignorance on the part of men regarded as skilled, not only 
in the operation but also in the design and construction of 


electrical plant, is revealed by the report, which we shall 


reproduce in an early issue. 


NOTES. i l 
B. E. A. M. A. Annual Dinner.—The B.E.A.M.A. will 


not hold an annual dinner for the session 1915-16. 


Properties of Tungsten.— At the annual meeting of 
the American Physical Society, on Os tober 30th, reading a paper 
on Radiation from Tungsten Filaments and the Mechanical 
Equivalent of Light,“ Dr. Irving Langmuir (of the research 
laboratory of the General Electric Co., Schenectady, N.Y.) stated 
that the resistivity, radiant energy (watts per aq. centimetre) 
and intrinsic brilliancy (candles per sq. centimetre) of tungsten 
filaments had been determined up to the melting point of tungsten, 
3,560° K. (absolute). The resistivity increases acourately with the 


1°24th power of the temperature; the corresponding-exponent for 
the energy radiated is variable and decreases from 5°6 at 1,000° to 
4°75 at 8.500° K. Under normal operating conditions (1 watt per 
candle in vacuum) tungsten radiates 82 per cent. as much energy 
as a black body at the same temperature, The light radiated from 
tungsten is bluer than that from a black body at the same 
temperature, avd matches that from a black body at a tempera- 
ture from 50° to 80° higher. By comparing the measurements of 
brillianoy with a result calculated from the Planck equation nud 
visibility curve, the mechanical equivalent of light is found to 
be oe watt per lumen, or 00152 watt per mean spherical 
candle, 

A second paper by Dr. Langmuir, on Heat Oonduotivity of 
Tungsten at High Temperatures and the Wiedemann-Frans 
Relation,“ showed that by a development of the mathematical theory 
of the temperature distribution along a t filament near a 
cooling junction, it has been possible to recaloulate the heat oon - 
ductivity of tangsten from the experimental data of Worthing. 
The new result is 1°14 watts per centimetre per degree at 2,200° K., 
and is practically independent of the temperature. The relation 
between the heat conductivity and the electrical conductivity is 
thus found to be in good agreement with that which has been 
obtained with other metals.— Zlectrical World, 


Electrical Prosperity Week.—The elaborate 
tions which are being made in the United States for Electrical 
Prosperity Week are practically completed, and the celebration 
will take place from the 29th inst. to December 4th, Aocoording 
to the Electrical World, “ workmen in hundreds of cities throagh- 
out the nation are actively engaged upon the construction features, 
while committees and executives are giving the final touch to 
arrangements which will enable the event to measure up to 
expectations. 

„Brooklyn, N. V., is to have an electrical show. Another feature 
will be a far-reaching house-wiring campaign conducted by the 
Edison Electric Illuminating Oo., of Brooklyn, in conjunction with 
the contractors, as announced in these columns last week. Eleo- 
trical dealers will co-operate by. window displays designed especially 
for the week, and the public intereat in the-celebration will be 
further intensified by illumination of prominent buildings and 
arches. | 

In Philadelphia the electrical interests will conduct a wiring 
campaign, in which a disoouzit of 81 per outlet will be allowed on 
the wiring of all ready-built dwellings and stores. The Phila- 
delphia Electric Co. will hold special appliance exhibits and 
demonstrations, including window displays and exterior decora- 
tions. Advertising giving publicity to Electrical Prosperity Week. 
and to electricity ia general, will be conducted in the street oars. 
The newspaper advertising of the electrical interests will also be 
greatly increased. Plans are also under way in Philadelphia to 
construct four allegorical, electrically-lighted floats to parade in 
various sections of the city on different nights during the week. 
One float will be devoted to general lamp illumination: another 
will depict allegorically electric power; a third will be devoted to 
a weneral figurative display of illumination, while the fourth first, 
with the assistance of a trailer, will give movtion-picture demon- 
etrations of domestic applications of electricity. . . . 

It is announced by the Denver Gas and Electric Light Co. thata 
grand celebration will be held in Denver, the climax being a pros- 
perity show to be held on the last four days of the week under the 
auspices of the Colorado Electric Olub. An eleoctric-automobils 
parade is also contemplated. Various features are 
being prepared which are likely to draw crowds to the electrical 
show and its vicinity. Some of the features planned are the 
showing by wireless, on a miniature scale, of the mar œuvres of a 
battleship, a facsimile of a submarine, an aerial or Zeppelin battle, 
and various high-frequency electrical-discharge features of a 
nature to interest the public. 

Thus far definite plans have been formulated for holding ele- 
trical shows in more than 22 leading ofties of the United States. 
Many others have this feature under serious consideration, Maay 
mayors of cities, together with many civic organisations, have 
endorsed the plan, and are actively engaged in carrying out various 
measures for ita support. 

“ Electrical interests are enthusiastic over the celebration, and the 
event is expected to surpass all trade movements conducted here- 
tofore, and to prove highly creditable to the electrical industry." 

And all this is only the climax of an unprecedented advertising 
campaign. 

Rifle Club Friendly.—A friendly post match took 
place between teams representing the British Thomeon- Houston 
and the British Electric Transformer Oompauies Rifle Oluba, os 
Saturday last. The teams consisted of eight membere, the dest siz 
cards only to count. The result was that the B.T.H. Club scored 562. 
while the British Eleotrio Transformer Olub totalled 566, on the 
best six targets, that is an average of 93°6 and 94°3 respectively. 
The British Eleotrio Transformer Club, whose address is Hayes, 
Middlesex, is anxious to arrange some friendly matches, and will 
be glad to hear from any miniature rifle club in the trade whic 
has any dates vacant either for shoulder to shoulder or post 
matches. 


Assault on a Woman Tramear Conductor. — At 
Salford, on Saturday, a collier named Wm. Glass was charged 
with drunkenness and with assaulting a woman car conduct f 
employed by the Salford Tramways Committee. After tendering 
an insufficient amount for his fare, he caught hold of the conductst 
by the throat. She fell into the road and was rendered 
unconscious, and her uniform was damaged to the extent of 83. 
The Stipendiary sentenced Glass to two months’ imprisonment 
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Electric Shipping Cranes.— Th 


cranes still 


ere are steam shipping 


to be seen at wharves on many of our important rivers. 


maintenance of electric shipping cranes. 
under review in these notes. 


constructed 


height of tho struo 


hoisting motors are 35 BHP. 


of 6 B.H.P. at 1,250 
The operations of 


ing of pig iron from bogies on & 


averaged 90 seconde. 


are inevitable, such as barring 


good cranemen, 
50 tons of metal per hour per © 


only used for hoisting and slew 


It will be of interest to record some details of the operation and 


Two 5-ton cranes Come 


No. 1 crane was put to work in 
August, 1902, and No. 2 crane in June, 1908. Both oranes were 
by Messrs. Cowan, Sheldon & Co., and, except in the 


ical one with the other. The 


at 260 R. P. M., and the travelling 
B. P. M. They operate on 2 240-volt 
both cranes working on the load- 
wharf to the hold of a ship will 
bs considered. Each sling of metal weighed about two tons. The 


time cooupied from the sling leaving a bogie, depositing the metal 

i d the empty chain arriving back at the bogie 
ld give 40 slings per hour per 
hour per crane. This quan- 
course, work out in actual practice, as it 


of cranes, whereas small delays 
bogies into position, &s., but with 


ing for a few seconds with each 


' shipment of a sling, momentum in the case of slewing oarrying 
considerable portion of its travel. The lowering of the 


the orane a 


The total 
700 tona of 


repairs except 


metal is controlled by hand brake, no power being used from the 


supply mains. 
number of Board of Trade units used in shipping 


pig-iron was 52, and at, say, 2d. per unit, the total oost 
was 8a. 8d. In the particular case dealt with power 
is supplied at $d. per unit. 

No. 1 crane, pat to work in 1902, had new bushes fixed in the 
hoisting motor, and the armature re-wound in 1914. No other 


crane, erected in 1905, has requ 


present time, and 


not worth 


In the case 


sions, and during the majority o 


of a trifling nature have been necessary. No. 2 


re have been such as are 


mentioning. Apart from the shipping of. pig-iron, 


these cranes have unloaded tens of thousands of tons of iron ore. 


of general cargo, a Crane is often 15 to 20 minutes in 
dealing with one piece goods of heavy weight and large dimen- 


The steam crane, which commences to burn coal two hours before 


it does any 


idleness, compares ver 


work and burns it o 


ontinuously through periods of 
y anfavourably in every way with the electric 


crane, which consumes power only when useful work is being done 
at a high efficiency. 


and worke 


Compresse 


used to atart the engine, 


d-Air Explosions. 
nspector of Factories and 
instances of explosions of cylinders c 


oxygen. On the ss. Muuretania a cylinder which had contained 
oxygen, and had originally been painted black, was in use to feed 
a blow pipe, when it exploded, killing four men ; it was found that 


er had been 
as company, and thus got amongst th 


ted red by a previous customer of the 
e coal-gas cylinders. and was 


charged with coal-gas, which formed an explosive mixture wi 


the residual oxygen. Although this cylinder had a right-hand 


sorewed connection, to distinguish it from the coal-gas cylinders 
which have left-hand threads, the person who charged it succeeded 


in making 


workman who used it m 


the connection with 
ade an adapter 


wrong connection with the blow-pipe. 


ing three large gas engines in 


Institu 
Electrical Engin 
meeting of the Session, 
Snell invited the members to 
e late Hon. Treasurer, Mr. Robert Hammond. by rising 
hat the Council had eleoted 


family of th 

to their feet. He then announced t 
Mr: J. E. 

endorsed by general applause ; 


men ; the accident 


the compressing machine, and the 


in order to use it on the - 
An air receiver, used for 


Staffordshire, exploded, and 


was ascribed to lubricating oil, A 


tion and Lecture Notes. Institution of 
eers.—On Thursday last week, at the first 
which was very well attended, Sr Jobn 
pass a vo 


te of condolence with the 


Kingsbury to fill the vacant office, and the choice was 


; he also announced that M. Maurice 


Leblanc had been ele ted an honorary member of the Institution. 


Michael Faraday, presen 


resting relics 0 
and the other a p 


Institution, one being a note-book 
lass made by Faraday and 


believed to be the identical piece with which the scientist dis- 


netiem of 


covered the principle of magneto-optic 


rotation and the diamag- 


glass, for which the donor was cordially thanked. The 


re president then presented the premiums to the winners, 
and installed Mr. C. P. Sparks in the chair. 

Duddell moved a hearty vote of thanks to Sir John 
Smell, which was seconded by Mr. J. S. High field and en husias- 
resident then delivered his inaugural 


Mr. W. 


tically scoorded, and the new p 
address, which is abstracted 
thanksto the president was m 


elsewhere in this issue. A vote of 
ed by Me. C. H. W ordingham. seconded 


mpusly a 


dopted by the meting. 


of every individual member working in the bast way he could for 
the good of King and country, and mentioned that 1,1 50: members 
were on active service. He also impressed upon the younger 
members of the electrical profession the importance of joining the 
Institution, aud expressed the view that the commercial engineer 
was just as much a recognised member of the profession as a pure 
scientist. In this connection he entered a protest against the - 
prevailing practice of accepting the lowest tender, pointing out 
that if a reasonable margin of profit was not secured the von- 
tractor could not do his duty by the purchasers, and provision 
could not be made for development. and improvement. “The 
national interest would be better served by encouraging private 
enterprise to develop invention, by allowing manufacturers 1 
reasonable margin of profit, than by securing—for the moment 
only—slight fractional reductions in the coats of public service 
undertakings through acceptance of the lowest tender, which was 
not always necessarily the most favourable.” | 


against similar fatalities, Zie Motor says that the electric starter 
lends itself partioularly well to the safety principle ; the closing 
of the starter operating circuit can be made absolutely dependent 


simply means that instead of having one break in the circuit, 38 
represented by the starter pedal, or, in the case of some cars, a 
starter switch on the dash, there are two breaks, and one of these 


key switch—should be sufficient safeguard if the driver bad to 


starter driving through the first or second gear. So powerful are 
these starters that, as an experiment, a large car has been driven è 
distance of a mile on low gear before the battery became exhausted. 
Obviously, it depends on the size of the battery 9s to how far it 
will run the car, and users of starters are, as a rule. warned against 
trying the experiment, 98 it damages the battery. The problem, 
on the whole, is 4 simpler one to solve than rendering & car safe 
from starting in gear from the ordinary atarting handle, because, 
as stated, the electrical circuit contains inherently in iteelf the 
basis of safety, and it only requires proper application to ensure 
success. ö : | 

The Fixation of Nitrogen.—A farther step in connec- 
tion with the scheme projected for the fixation of nitrogen in the dis- 
trict of thelignite mines of Bitterfeld has been taken by the registra- 
tion of the Electro- Salpeter Works Co.,with headquarters at Zschor- 


the promoters are mostly persons associated with the A. E. G. and 
the Berlin Electricity Works Co. It will be remembered that 
these two companies tome months ago formed the Electro- Works 
Co., of Golpa-Jessenitz, to acquire porsession of the lignite mines 
in question for the purpose ot using the fuel for the production of 
electrical energy, whioh is to bs furnished, among others, to 
undertakings for the fixation of atmospheric nitrogen, of which the 
Electro-Salpeter Co. appears to be the initial concern. 


Electrochemistry as a Day Load. —In Switzerland 
the difflolties encountered in securing a large load throug hout the 
year are reported to be much greater than in other countries, as 
the demand is only heavy daring a portion of the year (in the 
season), and is ineignificant during the remainder of the year. 


prices during the period of slack demand, and thus obtain a better 
load factor. As the price under individual enterprise in this 
direction would still be relatively dear. it is intended to overcome 
this obstacle by means of united efforts. The question was recently 
considered at & meeting held at Zurich of representatives of 12 
Northern and Eastern Swiss electricity works, who suggested that 
the available enerzy should be combined in the period of low 
demand, and be utilised in a joint underteking for the production 
of nitrogen from the atmosphere, or for the man facture of ferro- 
silicon and chrome iron. The necessary mains leading to the 
suggested electrochemical works would aleo be used in case of 
necessity, such as & breakdown, overload, &c., for rendering mutual 
aid to the associated works, A committee hes been appointed to 
ascertain the power available, and to approach an electrochemical 
orks on the matter, and in the event of an initial experiment 
being successful. it is proposed to endeavour to introduce a similar 
scheme in the other parte of Switzerland. 


Engineers’ Club, Mancherter, held a meeting Jast Friday, to con- 
sider the report of its Special Committee which, after sitting for 
some montbs past, has prepared a number of recommendations. 
The Committee, after elaborating very ambitious prop rale in 
some detail, says that it considers the multiplication of organiea- 
tions undesirable. Yet it is convinced that “ advantage oan best 
be taken of the present opportunity by the formation of an a880- 
ciation on a non-trading and non. interference · & it · prices basis.“ 
We shall refer to the matter in a later issue. 


Inquiries.— Makers of electric hair dryers and of the 
“Darling ” electric radiator are asked for. . 
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Appointments Vacant.—Telephone inspector, for the 
City of Birmingham electric supply department; temporary 
clerks (503. aud 30:.), for the Borough of Swindon electricity and 
tramway department; electrical engineer for M>xborough U. D. C. 
(£200). Particulars are given in our advertisement pages to-day. 


Patent Application.—Application has been made to 
„ the Board of Trade for the avoidance or suspension of Patent 
No. 605/09 granted to Messrs. Siem - ns Bros. & Co., Ltd, for the 
electrolysia of aqueous saline solutions, by the Refractory Zino 
Ore Treatment Co. 


German Interests in British Companies.—In the 
House of Commons on Tuesday, a discussion took place on the 
above question, a member calling attention to the decision of the 
Court of Appeal in the case of the Continental Tyre and Rubber 
Co. (Grea€ Britain), Ltd., v. the Daimler Co, and asking that 
the Attorney-General should advise the Government to carry the 
case to the Lords at once, or to promote legislation to bring the 
law of the country more in accordance with public policy. The 
Attorney-General, in the course of his reply to the discussion, 
said, according to the report in the Times for Wednesday, that the 
legal point at issue was extremely disputable. To get a decision 
in the House of Lords would tske weeks, in the most favourable 
circumstances, and might take months. When hon. members 
asked why, after the war, should money made by these companies 
be paid to the enemy, the answer he would give was that we 
were not dealing here with one separate subject-matter, and that 
the whole topic of the treatment of alien enemy property which 
was within the jurisdiction of this country was a very compli- 
cated one, It applied to all the German assets in the country, 
and under the custom of nations which had been observed 
many wars it had not been the practice to confiscate—unless under 
exceptional circumstances—the property of the enemy. The 
question had not been neglected fora moment. An inspector had 
been appointed under the Trading with the Enemy Act, 1914, 
in the care of every company in which the majority of shares was 
held by enemies or in which the majority of the directorate con- 
sisted of enemies. Inspectors had aleo been appointed, even where 
the majority of directors did not consist of enemy aliens, where 
there was any ground for suevicion, In every case where an 
inspector had thought it desirable to appoint a supervisor one had 
been appointed in order to keep watch over everything that took 
place. In most oases it had not been thought necessary. In the 
oase of 492 companies inepectors had been appointed ; in the case 
of 232 companies supervisors had been appointed; in the case of 
eight companies controllers bad been appointed ; and in the case 
of enemy firms or persons 185 inspectors and 86 supervisors had 
been appointed. When hon. members talked of legislation they 
should have in their minds a olear idea of the legislation they 
meant. He, personally, was not at all indisposed to consider any 
reasonable practical suggestion, but he only knew of one which 
would meet the oase to any extent. That was that they should 
take a certain proportion, and say, if the alien holding passed 
beyond that, then the company should not be treated as being a 
British corporation. It might be possible to do something on these 
lines, -but it should not be for. otten that by the transfer of four 
or five shares the company might always be made to pass the 
dividing line, It was when one tried to draft a Bill that one saw 
the practical difficulties, but be aesured the House that the matter 
was under most careful consideration.” | 


Electric Heating and Electric Furnaces.—In his 
third lecture on this subj ct at University College, London, Prof, 
Fleming dealt with various types of electric furnace, commencing 
with re-istance furnaces. The Acheson furnaces for the produo- 
tion of carborundum and graphite were described, as well as the 
Kryptol furnace for beating crucibles, £o., by contact, and the 
Heraeus laboratory furnaces with platinum heating spirals. The 
use of carbon asthe resistance material for large operations, and of 
a bath of molten ralts for tempering tools, &c., was also desoribed ; 
in the latter case the latent heat of the fused ealt can be utilised 
to maintain the bath at a constant temperature, no rise in tem- 
perature being porsible so long as any unfu- ed salt is present. 

Induction furnaces were next dealt with. beginning with the 
invention of the type by Dr. S. Z de Ferranti in 1887. Furnaces 
of this kind are made in large sizes, a Kjellin furna e for making 
steel from pig and scrap iron, with a power input of 736 Kw, being 
referred to; the iron core of the transformer in this case weighed 
35 tons. The Frick furnace is of similar design, and both these 
are mainly used in Sweden for making high-class steel. The 
R6+bling-Rodenhauser furnace has a melting channel in the shape 
of the figure 8, the centre portion forming a convenient chamber 
in which a large quantity of steel can be held in a molten condi- 
tion; auxiliary conduction heating of this central hearth is pro- 
vided by iron electrodes built into the furnace walls and connected 
to heavy secondary coils on the transformer, A furnace capable 
of producing a ton of steel per heat consumes 90 amperes at 
3,000 volte; the heat lasts four to six hours. and the energy con- 
sumption is about 930 Kw.-hours per ton. The steel coste £7 per 
ton. Inthe Hjorth induction furnace the cores of the transformer 
are stationary, clearance holes in the furnace stracture allowing 
the bath to be tilted for pouring. The primary coils consist of 
copper tube through which water ciroulates, a beavy current at 
low voltage being supplied by a separa’e transformer. A -ton 
furnace of this kind is in use at Jossingford. Las“ ly, the 
lectur-r exolaine l the oparation of th- Heine pinch-effest fur- 
nace, which was described ia the ELECTRICAL Review of October 
33rd, 1914, 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING OoRPs.—Orders for Week commencing November 
29th, 1916.—By Lieut.-Col. O. B. Clay, V.D , Commanding. 

Drills, 6.25 to 7.25; 7.25 to 8.25 p.m, 

Monday, November 29th.—Seotions 1 and 2, Technical ; Sections 
8 and 4, Squad, Signalling Section and R-cruite. 

Tuesday, November 30th.—School of Arms with Architects’ 
Oorrs, 6 to 8 p.m. 

Wednesday, December Ist.—Opening of New Headquarters 
(see beluw), at 6.25 pm. 

Thursday, Dacember 2nd.—Sections 3 and 4, Shooting. 

Friday, December 3rd.—Sections 8 and 4, Technical ; Sections 
1 and 2, Squad, Signalling Seotion and Reoruite. 

The opening of the new Headquarters takes place on Wednesday, 
December lst, at 6.25 p.m. All members are requested to attend 
in uniform if possible. Members are requested to bring as many 
reoruits as possible on this occasion. 

Members desirous of applying for commiesions in the technical 
branches of the Army should apply immediately to the Com. 
jina or Adjutant, who will give them all the information they 
require. 

E. G. FLEMING, 
Cumpany Commander and Acting Adjutant. 


SRD BATT. (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN. 
TERRS).— Battalion Orders by Colonel S. d. Grant (Officer Com- 
manding), Thursday, November 25th, 1915 :— 

Week-end Parades. Field Operations, A company will 
parade at Baker Street Station at 2.30 p.m., and proceed by through 
train to Wembley Park. Umpires to accompany this party—Cept. 
Eastwood, Mr. H. O. King and the Adjutant. B, O and D Oom- 
panies, rendezvous at Queen's Park Station, at 3.45 p. m., under the 
command of Mr. Ridd. 

Instructions have been issued to the Officers concerned. 

Sunday.—All day Outpost Scheme. 

A, B, C and D Companies will parade at Wembley Park at 
10.30 a.m. to be in position by 12 noon. North London and Black- 
heath Platoons will represent the Enemy, and will rendesvous 
under special instructions issued separately. 

Refreshments to be supplied on the Ground by the Quarter- 
master for A, B, C and D Companies. North London and Black- 
heath Platoons to take their own provisions, and to provide them - 
selves with a narrow white tape hat band. 

Musketry.—There will be no shooting at Acton on Saturday 
next, the 27th inst. 

Bisley.—The range will be open all day for members of the 
Corps. Names to be sent in to Headquarters, as usual. Members 
going down in the morning, should report to Sergeant Cotter at 
the barrier of No. 9 Platform, Waterloo Station, at 9.15 am. 
Those unable to travel at that time should apply for travelling 
vouchers at Headquarters not later than 5 p.m, on Friday next, the 
28th inst. 


A. G. JOINER, Major and Adjutant, O. B. C. 


Books for British Prisoners of War.—A further appeal 
is made by the Bard of Education for books of an educe- 
tional character for the British Civilian Prisoners of War (of whom 
there are some 4,000) now interned at Ruhleben, in Germany. 
Under the suspices of a Oamp Education Department, a school 
and a Science and Art Union have been organised among the 
prisoners, and in them are enrolled 1,500 students with 150 
lecturers and teachers. The educational work covers nearly all 
the usual subjectes of a school or college curriculum. Persons 
willing to contribute either books or money to this interesting 
and mo-t deserving effort to help our anfortunate fellow- 
countrymen in Germany to relieve in a profitable manner the 
tedium of their confinement, may obtain a circular giving full 
information on the subject, by addressing a post-card to Mr. Alfred 
T. Davies, Board of Education, Whitehall, London, 8.W., who is in 
charge of the arrangements for obtaining and forwarding the 
books to Rubleben. 


Petrograd Electric Light Economies.—In order to 
gave coal and electric power for the factories and workshope that are 
working for the national cause, the Governor of Petrograd, Major- 
General Prinoe A. N. Ob» lenky, decreed, on Oct. lith last, the pro- 
hibition of the use of illuminated advertisements and sign boards, 
as well as the exterior lighting of houses (excepting lamps with 
numbers), industrial and trading concerns, restaurante, theatres, 
and entertainment houses. The poste 
may be illuminated with one lamp having 
of not over 100 C. p. He prohibits the interior lighting of mar- 
cantile establishments whilst these are closed, excepting suck 
lighting as is necessary for purposes of security ; he also pro- 
hibits the use of arc lamps in shop windows, but euch premises 
may use three incandescent lamps not exceeding 100 C. P. per lamp 
for each window. The lighting of entrances can only be allowed 
if the nearest street lamp does not suffice for such a purpose. 
Infringements of the decree will subject the offenders to imprison- 
ment for a period up to three months, or to arrest for such period. 
or to a fine up to 3,000 roubles (about £330). 


Accidents.—Mr. Wm. Sample, electrician, Dungiven, 
Co. Londonderry, while attempting to free an obstruction in the 
working of an engine at a generating station, had his am 
caught in the machinery. The limb was badly lacerated. 

Tae Times etates that by an explosion due to an accumulation of 
gas in a ship at Wallsend, one man was killed, and five othe 
workmen, all eledtriciens, were injured. 
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OUR PERSONAL COLUMN. 


The Editors invite clectrioat engyncers, whether connected with the 
technical or the commercial nde of the profession and industry 
also electro tramway and railway vficials, to keep readers of the 
ELBOTHIOAL REVIEW posted as to their movements, 


Central Station Officials—Mr. E. S. Reil. Ex, station 
superintendent at the Walthamstow U.D.C. electricity works, 
bas resigned his position and enlisted in the Army. 

The Holmfirth District Counci! has appointed: Mr. A. C. 
BoTT resident electrical engineer. 

At the electricity works, Stamford, recently, Mr. A. EMER- 
TON, the fitter, was presented by the staff with a clock on the 
occasion of his marriage. Mr. J. E. Edmundson, the engineer, 
made the presentation. 

Mr. H. M. TaAxLVOR having resigned his appointment as chief 
electrical engineer to the Middlesbrough Corporation, Mr. 
R. A. Scotson has been appointed his successor at £300 a year. 


Wales, and Mr. J. S. Carrer, who has recently been 
travelling in many parts of the world for Messre. Chamberlain 
and Hookham, Lid., have both joined the Motor Transport 
Section of the A. S. C., and are at present stationed tem- 
porarily at Grove Park. 


In consequence of the absence of Captain Wallis-Jones on 


active service, Mr. HAROL D W. Couzens, of the firm of 
Couzens & Brown, has kindly undertaken to execute, on 
behalf of Messrs. Wallis Jones & Dent, Westminster, all work 
now in hand and any future work that may be entrusted to 
that firm. Mr. Couzens will have the services of Mr. Tate, 
for so many years the firm's chief assistant engineer. The 
firm's address is: 50, Queen Anne’s Gate, S. W. Telephone 
number: Victoria 5029. ; 

Since our last issue more municipal bodies in Lancashire 
Pare appointed committee chairmen for the ensuing year as 
ollows :— 

Salford.—Electricity Committee, Coun. G. BILLINGTON 
(chairman) and Coun. McDotaaLL (vice-chairman); Tramways 
Committee, Ald. LINSLEY (chairman) and Coun. BARRETT (vice- 


an). l ; . 

Oldham.—Electricity Committee, Coun. C. HARDMAN (chair- 
man) and Ald. Warp (vice-chairman); Tramways Committee, 
Ald. IsqgRwoop (chairman) and Coun. ELLIOT (vice-chairman). 

Bury.—Electricity Committee, Coun. JAMIESON (chairman) 
and Coun. T. Hor (vice-chairman); Tramways Committee, 
oe ns (chairman) and Coun. HARGREAVES (vice-chair- 
man). 

Preston.—Tramways Committee, Ald. OMEROD (chairman) 
and Coun. PARKINSON (vice-chairman). 

Southport.—Tramways Committee, Ald. GRIFFITHS (chair- 
man) and Coun. CLAYTON (vice-chairman). 

Stockport.—Electricity Committee, Ald. GEORGE BALL (chair- 
man) and Coun. J. W. Booru (vice-chairman); Tramways 
Committee, Ald. C. SHARPLES (chairman) and Ald. W. E. 
HIAMNET? (vice-chairman). 

Mr. T. Perrin has been re-elected chairman of the Staly- 
bridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board, and Mr. H. Syxes has been re-elected vice- 
cbairman. : 

Coun. A. J. BECKETT has been appointed chairman and 
Coun. J. Bavin vice-chairman of the Fulham B.C. Electricity 
Committee. | 

Mr. Bruce Linpsay has been elected Convener of the Edin- 
burgh Corporation Electric Lighting Committee. 

Ald. VoRlEr has been appointed chairman and Ald. Myers 
vice-chairman of the Islington B.C. Electricity Committee. 

Coun. Brook has been appointed chairman of the Elec- 
tricity Committee of the Todmorden ; 

Mr. H. R. Baras and Mr. W. F. Bate have been a pointed 
chairman and vice-chairman respectively of the Poplar B.C. 
Electricity Committee. 

Mr. ARTHUR BRI DE has been appointed chairman of Batter- 
sea B.C. Electricity Committee for the ensuing three months. 

The friends of Mr. A. V. Girkixs, the well-known electrical 
contractor who was so seriously injured on the night of October 
13th, will be pleased to hear that he is making excellent pe 
gres, and hopes to leave the hospital within the next fort- 
night. In the meantime, he tenders his most sincere thanks 
to the very large number of those who have written to him 
expressing their sympathy, and hopes to deal more fully with 
their letters at a later date. 

Mr. H. Perrins, electrical traveller in the Midlands and 
the Eastern Counties for Messrs. Falk, Stadelmann & Co., 
Ltd., has joined the Royal Engineers, Electrica] Section, for 
the duration of the war. He will resume his duties with the 
firm after the war. 

Mr. C. F. ANDERSON has resigned his position with the 
B. & K. Co. to join the 26th Royal Fusiliers. 

The following notice appears in the London Gazette :— 
Territorial Force, Tyne Electrical Engineers: Richard Garratt 
Ellis to be Second- lieutenant, September 15th, 1915. 

Georaes CLAUDE, the inventor of the neon lamp, has 
been made a Chevalier of the Legion of Honour, and awarded 
the War Cross. is a lieutenant in the air service.— 
Lumière Electrique. i 


Mr. J. W. Meares, electrical adviser to the Government of 
India, is to proceed on seven months’ leave this week, Mr. 
O. C. T. Eastgate, electric inspector, Punjab, will omicate in 
Mr. Meares’s absence. 

Mr. ‘lHomas A. EpIson has recently been appointed .Chair- 
man of the Naval Advisory Board, U. S. A., which Board com- 

rises a number of prominent engineers and scientitic men of 
GSA. Dr. WIILIIs R. Wuitxey, Ph. D., Director of the 
Research Laboratory of the General Electric Co., Schenectady, 
New York, has been appointed a member of the same Board. 
Among the many important developments and inventions 
made in the above laboratory under Dr. Whitney’s direction 
have been the drawn-wire tae gra filament and the gas- 
filled (half-watt) lamp. Dr. W. L. R. Emmet, chief engineer 
of the lighting department of the General Electric Co. (U. S.A.) 
Schenectady, has also been appointed a member of the Naval 
Advisory Board. Dr. Emmet is a graduate of the United 
States Naval Academy, and served as an officer in the United 
States Navy, which position he resigned to take up engineer- 
ing work with the General Electric Co. (U.S.A.) at their 
Schenectady works. He was responsible for the development 
of the Curtis steam turbine as applied to the driving of 
electric generating machinery, and was specially engaged on 
this work for a number of years. His most recent develop- 
ment is the mercury vapour turbine, a paper on which was 
presented before the American Institute o Electrical Engi- 
neers during the past year. 

Mr. Ernest W. Dunrton, of the British Thomson-Houston 
Co., Ltd. (Madza House staff), has been appointed electrical 
engineer tc the Anglo-Saxon Petroleum Co., Ltd., for service 
in Sarawak, and he is leaving this country very shortly to 
take up his new post and erect the electric lighting plant at 
Sarawak, and afterwards take charge, in accordance with 
the plans and specifications of the consulting engineers for 
the scheme, Messrs. Albion T. Snell & Partners. 


Roll of Honour.— Private ALFRED GRIFFITHS, who, 
before the war, was in business as an electrical engineer in 
Manningham Lane, Bradford, and has been serving in the 
Motor Transport Section of the Army Service Corps, has died 
of wounds received whilst on service in France. 

Corporal LRON ARD S. Newns, of the Royal Flying Corps, 
formerly a wireless operator, has been awarded the D. C. M. 
for gallant conduct and coolness when carrying out his duty 
under fire, and for the conspicuous thoroughness and efficiency 
for which his work has been noticeable. 

Private ARCHER Watson, of the 6th Battalion Lincolnshire 
Regiment, who is reported massing, was, prior to enlistment, 
engaged with Mesers. Cutting Bros., electrical en ineers, of 
Stamford. He was 1 at the Suvla Bay landing at the 
Dardanelles, and although previously reported wounded, no 
news of him has been received since August 6th. 

Sergeant Cuas. L. R. Harnes, of the Royal Engineers, who 
has died at 9 Hospital from shrapnel wounds received in 
action on September 25th at Loos, was formerly engaged at the 
Rugby works of Messrs. Willans & Robinson, Ltd. 

Lieutenant C. P. B. OciLvIg, Mechanical Transport Section, 
Army Service Corps, has been wounded in France, and is now 
in the British Red Cross Society’s Hospital, at Eastbourne, 
with a bullet wound in the head. Prior to the war he was an 
electrical and motor engineer in Belfast. 


Obituary.—Dr. PauL RASEHORN.— The death is re- 
ropted from Berlin, at the age of 50 years, of Dr. Paul Rase- 
horn, the chief engineer of the Siemens & Halske Co. 

Dr. Henry CHARLTON BASTIAN.—We tender to Mr. C. Orme 
Bastian our sincere sympathy on the occasion of the death of 
his noted father, Dr. Henry Charlton Bastian, which occurred 
in his 79th year on Wednesday last week. 

Ex-BAlLIn James ALSTON.—Ex-Bailie J. Alston, who a fort- 
night ago was appointed Convener of the Glasgow T. C. 's 
Tramways Committee, died at his residence, Carmunnock, 
Busby, this week. 

Mr. FRED. Hawxins.—The death occurred on 18th inst., at 
the age of 86 years, of Mr. Fred. Hawkins, who was in the 
employ of the India-Rubber, Gutta-Percha & Telegraph Works 

„Ltd., for 60 ears. He joined the company when it was 
known as S. W. Silver & Co., and served almost continuously 
until within a few weeks of his death. He was for many 
years manager of the cable-making and battery department. 
The funeral ceremony took place on Wednesday at West 
Ham Cemetery. With the death of Mr. Hawkins there has 
arma away another of the highly-esteemed old guard of 

ilvertown whose departure we record with feelings of per- 
sonal regret. 


EE ees 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Renew Electric Lamp Co., Ltd.—Mortgage dated Novem- 
ber 17th, 1915, to secure £337 7s. 3d., and further advances up to £500, 
charged on the benefit of a certain agreement, being a contract for the 
urchase of a licence to work the company’s process for renewing electric 
Holders: Haughton, Dickson & Co., Ltd., 3, Mumford 


Llangollen and District Electric Light and Power Co., 
Ltd. (75,384).-—-Capital, £6.000 in I shares (2.500 pref.). 
September Elst. 1915. 2.114 shares taken up; £2,110 15s. paid, leaving 
“3 be. in arrears, Mortgages and charges: £2,800. 
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Halifax and Bermudas Cable Co., Ltd. (28,972).— 
Capital, £50,000 in 5 shares. Return dated September 30th, 1015. All 
shores taken up; 450.000 considered as paid. Mortgages and charges: Nil. 

New Liverpool Rubber Co., Ltd. (109,933).—Capital, 
150.000 in 4.1 shares (52.000 pref.) Return dated October 13th, 1916. 
58.502 ord. and 51.410 pref. shares taken up: £05,502 paid; £51,410 con- 
sidered as paid. Mortgages and charges: 25.705. 

North Melbourne Electric Tramways and Lighting Co., 
Ltd. (8. 463).— Capital. C200. in Ii shares (100,000 pref.). Return dated 
July 16th (filed September 2nd), 1915. 67,257 pref. and 100,000 ord. shares 
taken up; 452,257 paid; £/115,0U0 considered as paid. Mortgages and charges: 
167.000. 


CITY NOTES. 


Edison & Swan United Electric Light Co., Ltd. 


Mr. C. J. Ford presided, on November 18th, at the annual 
meeting held at Winchester House, E.C. In referring to the 
balance sheet, he said that the item of sundry creditors and 
credit balances stood at £80,814, against £48,174 last year. 
The increase was wholly due to the larger turnover, and was 
correspondingly represented on the other side of the account 
by increases in the ites of stock and sundry debtors, the 
first of which had increased from £184,989 in 1914 to £211,278, 
and the debtors from £64,831 to £89,792. With a view to 
extending the company’s manufacturing facilities, £5,690 had 
been expended on additional buildings to cope with the in- 
creased trade, which expenditure was included under the 
item of freehold and leasehold property, which now stood at 
£73,036. Plant and machinery for a similar reason had been 
increased by £8,700, bringing that item up to £84,613. One 
of the principal items included in that additional expenditure 
had been in respect of their glass furnaces, which were now 
equipped for an output of lamp bulbs of practically double 
the capacity which existed heretofore. Whilst on that sub- 
ject, he might tell them that they had in the past year found 
no difficulty whatever in disposing of the whole of their 
output, and could undoubtedly have sold more if their manu- 
facturing capacity had been greater; but it was only within 
the last few months that the additional furnaces and plant 
had been available, and further moderate expenditure would 
be required. In normal times the sales of lamps they had 
made would undoubtedly have shown them a considerably 
greiter profit, but they were in the position that the selling 

rice of the drawn-wire lamp could not be increased; in fact, 
it was more likely to be reduced. On the other hand, the cost 
of manufacture had risen to an abnormally high figure in 
consequence of increase in wages and the cost of raw material. 
Anvhow, the company had undoubtedly established the repu- 
tition of the Ediswan"' drawn-wire lamp, and unless some- 
thing altogether unforeseen should happen in the future he 
saw no reason why the increased sales should not continue. 
With regard to the company's interest in the Altrincham 
Electric Supply, Ltd., the last balance sheet showed a holding 
of 10.060 fully-paid preference shares, and 5,000 similar shares 
on which a small amount had been paid, together with 6,669 
deferred shares of Is. each. In the present accounts it would 
be seen that they held in June 4,705 fully-paid and 5,000 10s. 
paid preference shares, the difference having been sold in the 
period under review. They had since disnosed of the whole 
of the partly-paid shares, thereby cancelling £2,500 of the 
42.78 lichilitv referred to in the balance sheet, and they had 
reduced their helding in fullv-paid preference shares to 1,505. 
With regard to the deferred shares in the Altrincham Co., of 
which they held the whole issue except one, they were, in 
the opinion of the board, a valuable asset, and when he told 
them Jost vear that their dividend thereon amounted to 10s. 
per share they would agree with hin. It they canitalised these 
shares to pov 10 per cent., which he did not think was un- 
reasonable, their holding should be worth over £35,000.) This 
would mean that they were worth £5 per share, but the difh- 
culty was to obtain the price for them. The public would 
willingly pay £1 for a £1 share paving 10 per cent., but 
looked askance at paying £5 for a share of the face value of 
18. He did not think the dividend in the future on these 
shares should be less than that received in the past. The 
general expenses had been reduced by 44.825. and amounted 
to £17,038, and the balance of gross profit brought from 
trading account had heen increased from £51.244 to 456.962, 
the net result being that they had made a profit for the vear 
of £14,146, against £4.695 last vear. He regretted that they 
could not recommend the pavinent of a dividend, but on 
previous ereasions he hed pointed out that it was absolutely 
essential before any dividend was paid that they should 
accumiulete a very substantial reserve fund and employ it 
as additional working enpital. For this reason thev recom- 
mended that a start be made hy transferring 415.000 to 
reserve aeconnt. During the vear thev had hod an anxious 
and trving time, and hod experienced great diffculty in find- 
ing edeanete labour. Their anxieties bad been accentuated by 
revsen ef the greet rise in the price of raw materials, and in 
many instences the difficulties of chtainine them, even at anv 
nce, which. couple with the heavy rise in the price of 
labonr, had tended at times to severely tax their financial 
resourees, If the business increased in the future as it had 
during the nest two vears, the anestion of finance would 
become a still more ureent one. Unfortunotely. there did not 
appear to be anv existing means of providing further working 
capital except through the medium of holding up profits. One 


of his colleagues, Mr. Gimingham, in the early part of the 
year made a tour of inspection of the company’s Australian 
and New Zealand branches and ayencies, and visited the chiet 
commercial centres there, and he thought that in due cour 
a considerable expansion of the company's trade in Australia 
should result therefrom. In conclusion, the Chairman referreu 
to the nomination of Mr. John Cross to a seat on the board, 
and explained that several large shareholders considered tha: 
no addition should be made at present, and consequently Mr 
Cross withdrew his candidature. 

Mr. E. B. ELLICE CLARK seconded the motion. 

In the course of his reply to remarks by shareholders. the 
CHAIRMAN said that the public seemed to think that because 
a concern was doing a huge trade it was necessarily making a 
huge profit. That might be the case in normal times, but nit 
in such times as the present. As an instance, he might tel 
them that they had had to send their own motor vans tu 
Birmingham from London to fetch metal. Wages had gene 
up after contracts had been secured to a very high figure 
indeed, and raw materials had also gone up after contract: 
had been made. It was impossible for any business of thar 
sort to cover itself absolutely for the whole of the contracts it 
had in hand. They could do it to a certain extent, but they 
would want a colossal amount of working capital if they were 
to do so entirely. Although they had a very big business, 
there had not been the profit that might have been expected. 
Lamps were practically their main article, and the price of 
the lamp was fixed and could not be raised, whilst the cot 


of producing the lamp had gone up 33 per cent. 


Mr. Lowry asked if there was any prospect in the comiuz 
year of a dividend being paid, or of the contracte they had 
entered into, and which had not been profitable, being put on 
a better basis? p 

The CHAIRMAN said he could not forecast anything abont a 
dividend. He had put it plainly that day, and in the past. 
that no dividend could be paid until they had got sufficient 
working capital, and this could necessarily only be provided 
out of profits. He saw no possibility of a dividend until thev 
had at least £50,000 reserve. When he became cbairman 
there was a sum of £45,000 put down in the reserve account. 
but on looking into the whole matter most carefully he found 
it had been accumulated out of so-called profits made by not 
adequately depreciating stock. If the stock had been token 
at the proper figures the profit would not have existed aa 
shown, and consequently they would not have had the £45,010 
reserve at all. The profit shown that day was after takin: 
stock and debtors and all their assets at the most ennserva- 
tive figure, and there was no doubt about it that they had the 
profit there. Thev had not taken any contracts which were 
not profitable. What he intended to convey was that they 
were not as profitable as in normal times. 

The report was then adopted. 


Allgemeine Elektricitats Gesellschaft. 


JHE directors of the A.E.G., of Berlin, have issued a state- 
ment referring briefly to the working results in the yer 
ended with June 30th, 1915. It announces that the work 
shops, from which 23,908 employés were absent owing to th: 
call to the Ariny, were adequately occupied on peace work 
and were at disposal for the defence of the country to a wide 
extent. The bank credit is claimed to have amounted t. 
£5,165,000 at the end of the year, as against 43.80.00 in 
1913-14. The sum expended for the support of the familie: 
of employés reached £230,000 in the first year, and bad been 
defrayed out of revenue. The book value of a number at 
industrial investments had been written down by IG. 
so as to bring them to the nominal value. After deducting genera: 
expenses, taxes, interest on loans, and provision for deme 
ciation, the accounts are said to show net profits amountn: 
to £1,069,000, as contrasted with £944,000 in the precedins 
financial vear. It is proposed to pay a dividend of Il pe 
cent. on the ordinary share capital of £7,750,000. as compared 
with 10 per cent. in 1913-14 and 14 per cent. in each of the 
two preceding years. It is added that the recent increas -f 
41.450.000 in the share capital had been registered after 
shares for £1,738,000 in the Berlin Electricity Works Co. ba 
been notified in exchange for A. E. G. new shares for 41.3017. 
and the balance of £147,000 had been taken over by a bank- 
ing syndicate. A proposal to amend the company’s statutes 
is to be made at the forthcoming general ineeting, 30 as to 
extend the objects of the undertaking. 


Southern Brazil Electric Co., Ltd. 


Mr. E. H. Toora. presided at the annual meeting, held in Lon- 
don on 22nd inst. He referred to the valuable assistance ren- 
dered by the company's brokers throughout an anxious and tr- 
ing period. They had been compelled to husband their resources 
and delay and curtail the development and extension woh 
contemplated, until their finances were placed upon a wete 
footing. The balance of £2,197, which was to be canv: 
forward, did not represent the result of a full year’s workin. 
for in the case ef Campinas, Paranagua, and Byington & te 
which closed their accounts on December 31st. only protts f° 
the six months ended December, 1914, bad been taken in! 
account. It was proposed to alter the date of closing !“ 
company's financial year 60 as to coincide with that af 1% 
Brazilian concerns. The report was adopted. 
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Provincial Tramways Co., Ltd.—The report for the 
year ended September 3Uth, 1915, states that the net revenue 
received from the local companies has been £48,789, against 
£40,297 last year and £41,683 in 1913. The directors have set 
aside to reserve and depreciation account £12,000, and have 
added to reserve account for third party insurance or other 
purposes £4,000. ‘They now recommend a dividend on the 
41 ordinary shares of 10d. per share, making with 8d. per 
share paid in June last ls. 6d. per share, or 71 per cent. for 
the year, leaving £11,800 to be carried forward. Having regard 
to the uncertainty of the current year as to traffic, and also 
as to the probability of greatly increased taxation, the direc- 
tors consider it prudent to carry forward this substantial 
amount. 


Mexico Tramways Light and Power Companies.—At 
the request of the holders of large amounts of the bonds of 
the various companies constituting the Mexico Tramways, 
Light and Power group, the following gentlemen will act as 
a committee to co-operate with the trustees, the receivers, and 
the boards of directors, in taking such measures from time to 
time as will best safeguard the interests of the security 
holders:—Mr. E. R. Peacock (chairman). Messrs. Stanley 
Boulter, H. F. Chamen, Robert Fleming, H. Malcolm Hub- 
bard, and A. F. P. Roger. 


Richard Hornsby and Sons, Ltd. For the year ended 
September 30th there was a disposable balance amounting to 
£52,762, as compared with £25,745 for the previous year. A 
distribution of 64 per cent. on the ordinary shares is recom- 
Pa: as compared with 2} per cent., carrying forwand 


Callender’s Share and Investment Trust, Ltd.—The 
directors recommend a dividend at the rate of 5 per cent. per 
annum, less income-tax, for the half-year, making 5 per 
cent. for the year, placing £500 to reserve, writing £741 off 
preliminary and other expenses, and carrying forward £3,010. 


Electric Construction Co., Ltd.—The directors have 
declared an interim dividend at the rate of 7 per cent. per 
apnum on the preference shares for the half-year to Sep- 
tember 30th. 


Victoria Falls and Transvaal Power Co., Ltd.—The 
net earnings, including those of the Rand Mines Power Supply 
Co. for the quarter ended September 30th, amoun to 
£184,798.—Financial Times. 


Power-Gas Corporation, Ltd.—A dividend on the 
ordinary shares for the year ended September 30th last at the 
rate of 6 per cent. per annum, less income-tax, is announced. 


Ruston, Proctor and Co., Ltd.— An interim dividend 
of 2} per cent. is announced. 


Anglo-Portuguese Telephone Co.. Ltd.—The direc- 
tors announce an interim dividend of 3 per cent., less income- 
tax. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Stock Exchange business is moving on lines rather slower 
than those which have distinguished it during the first half 
of the month. For, this the. vacillation of Greece and the 
advance of the enemy into Serbia are in the main respon- 
sible, having combined to check investment and to lay a 
hand upon the spirit of optimism which had been current 
previously in most of the Stock Exchange markets. 

At the same time, the Treasury have just introduced an 
unexpected factor into Capel Court conditions, because, taking 
the Stock Exchange by surprise, they have given permission 
for minimum prices to be removed in the cases of Console and 
various other fixed-interest securities which have lain under 
the shelter (or the ban, from whichever point of view one 
looks at it) of the Treasury regulations since January 4th 
last. It will be recalled that the Treasury practically sold to 
the Stock Exchange the privilege of reopening the House, in 
exchange for certain severe restrictions, of which the estab- 
lishment of minimum prices in scores of stocks formed one 
of the number. We dealt fully with the matter at the time, 
and have recurred to it on subsequent occasions when indi— 
cating the mechanical difficulties under which Stock Exchange 
transactions at present creak. 

The Treasury have removed these restrictions from only 

rtain stocks, of which Consols are the chief. None of the 
Home Railway fixed-interest issues—e.g., Metropolitan Dis- 
trict prior lien debenture, Central London 41 per cent. pre- 
ference. London Electric 4 per cent, debenture—are affected, 
although it is thought probable that if the removal of the 
minima from Consols, Foreign Government bonds, and the 
like, should turn out to be a discreet step. the Home Railway 
prior-charge lists will shortly be brought into line with the 
rest. Consols promptly fell 7 points from their previous 


began to wear a very artificial aspect. 


minimum, so it may be guessed what would happen if Rail- 
way stocks were freed entirely. i 

‘lhe feature in the Home Railway market this week is 
another substantial rise in Underground Electric 6 per cent. 
income bonds, the price of which has jumped up 4 points to 
784, while the £10 shares rose to 40s. and the shilling shares 
to 68. 74d. We take no credit to ourselves for pointing out 
the obvious cheapness of the bonds when they stood in the 
neighbourhood of 70, because there was so little reason for 
the overdone depression, and so much likelibood of its being 
rectified. The advanca as been assisted by various rumours, 
one of which hears that fares are going to be raised on the 
Underground Electric Railways and omnibus systems; and if 
this is so, the security of the income bonds would certainly 
be improved, because, in present conditions, a slight advance 
in fares would make little perceptible alteration in the number 
of passengers, although the total carried is so enormous that 
a scarcely-felt rise in the price of a ticket would make a huge 
difference to the aggregate receipts of the associated com- 
panies. 

Districts and Metropolitans are both better, Central Londons 
gained 2}, and most of the Steam stocks present a more 
healthy appearance than they have been doing of late. This 
is consequent upon a little investment inquiry by those who 
regard the stocks as cheap, seeing that current prices are full 
of the dividend earned during nearly five months of the fat 
half of the year. 

How the provinces are making money and putting it by— 
at all events, some proportion of it—is seen in the constantly- 
increasing difficulty of obtaining good-class stock at the pre- 
sent range of prices. Anglo-Argentine Tramways debenture 
stocks make a good illustration. Not long ago, it was difficult 
to get a bid for the 5 per cent. debenture issue; now, the 
trouble is to get the offer of it. The same remark applies to 
one market after another throughout the Stock Exchange. 
The public want sound securities paying 54 to 6 per cent. on 
the money, but holders are apparently not eager to sell, nor 
obliged to do so. 

Go into whatever market one may choose, the really good 
investments are only to be picked up—at attractive prices, 
that 1s—more or less by accident. We cannot get stock,“ 
murmured a jobber the other day, until a few more holders 
die’’; and the grim comment gives an effective idea of the 

rincipal source from which supplies are to be expected 
New issues cannot be made; foreign holders cannot sell; 
some of the provinces are prospering by reason of the war, 
and so there is not enough good stock to go round. 

There is not much doing in the market for domestic elec- 
trical shares. No changes have occurred in prices; and, 
although a few buyers come in occasionally for the preference 
issues, the ordinary shares are still neglected. London Elec- 
tric 4 per cent. debenture has gone back 3 points to 77, but 
this is exceptional, Because for most of the good debenture 
stocks there is demand and no supply. 

Telegraph stocks are mostly good. The Eastern group is 
better, and both classes of Globe Telegraph and Trusts have 
risen 4. Western Telegraphs hardened to 123. New York 
Telephone bonds remain at 1013. but the market for most 
American securities is a little shaky in consequence of a 
rise in the exchange. American Marconis receded to 
16s. 6d., while the price of the parent shares, at 37s. 6d., is 
also lower. Anglo-American Telegraph deferred at 223 has 
gone back 4, and at the present price it looks tempting, by 
reason of the excellent yield that it affords. 

Mexicans are looking more healthy again, and some of the 
utility issues are a point or so better on the week, this apply- 
ing ratber to the common and preferred stocks, because the 
bonds are offered. Brazil Tractions stick at 574. To our price 
lists over-leaf we add four of the most negotiable stocks of 
the British Columbia Electric Railway. The company has eo 
far paid the full dividend on its 5 per cent. preference stock. 
but: whether this performance will be repeated in respect of 
the current half-vear is considered highly doubtful. Castner- 
Kellners are good at 33, Babcock & Wilcox are retaining all 
their firmness, British Westinghouse preference put on a 
florin, Electric Constructions rose ls. to 14s.. and there has 
been an improvement in Telegraph Constructions. 

The rubber share market was buoyant until the price of 
the raw stuff bounded up to 3s. 7d. a pound. This was held 
to be a significant red light, showing the danger of buying 
overmuch in a market where the inflation of the raw stuff 
Difficulty in securin 
ships for transport of the rubber to the United States an 
to these shores. plus the renewed activity of the German 
submarines in the Mediterranean, are holding up large quan- 
tities of rubber in the Middle East; and although the com- 
panies producing rubber at 18. per Ib. or less would he making 
huge profits if they could get anything like 38. 6d. per lb., 
it is not clear that in the majority of cases thev are able to 
obtain it from their estates. So that, while the prices are 
good, the buying is more cautious than it was ten davs ago; 
and it seems to us that the careful attitude is eminently 
correct. 

In copper shares. the tendency is rather reactionarv. The 
United States has had a bearish fit in consequence of a rise 
in exchange between New York and London, but this phase 
is not likely to be more than temporary ; prices will probably 
recover again, whatever the exchange hannens to be. Arma- 
ment shares are also quiet, and as a whole, though keeping 
on a steady keel, they fail to attract any noteworthy attention. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Gowns Buscraorry Companrms, 


Prioe 
Dividend, Nov. 28, Rise or fall Wield 
1914. 1918. this week. p. o. 


Brompton ° 0 ee 10 72 — 46 18 4 
40. 7 par cens. Prat. H q — ; 210 
Charing nary en wee — 
do. do Pref. ee 4 a — 600 
do. do. Clty oo oe — 6 8 7 
4 Deb. ee 0 0 ee ee 4 80 — 6 0 0 
One ee ee ee ee ee 6 42 — 6 17 8 
40. A Deb. ee ee oe ee 83 87 se, 6 8 6 
8 mt. Prei. 6 101 = 211 4 
0. dend. ee — 
40. 0. 6 . oo ee oe 8 100 — 5 0 0 
do. do. 4 b. oe ee éb 85 = 6 6 0 
Oounty of ee 0 0 7 10 =r 7 0 0 
40. 6 percent. Pref... 6 10} — 5 17 8 
do. do. d. ee ee 4 90 — 5 0 0 
„q ˙ Co E S ie = 710 0 
nary .. oe ee = 
London Dleotrio ee oe oe ee 4 1 = 8 8 4 
do. do. 6 r cent. Pref. ee 6 — 7 1 2 
M do. eee 4 ee oe eo 4 m —8 ; 1 ; 
etropoli ee oe ee eo — 5 
do. pec cent. Peet: ee 91 — 600 
do. b. ee oe oe 85 — 5 6 0 
do. Deb. ee eo ee 70 — 8 0 0 
do. do. do 7 par cone: Pref. 9 6. — 616 8 
do. do. do. 84 89 oo x) Sà 70 - 5 0 0 
South London oe ee ee ee 6 a = 6 19 0 
South Metropolitan Pref. .. .. 7 1 — 614 0 
Westminster Ordinary ee ee oe 9 — 618 6 
do. 43 Pref. ee ee oe 6 4 — 6 9 0 
: TELBORAPRS AND TELEPRonns, 
Angio-Am. Tel. Pref, eo ee ee 6 10. — 5 18 0 
do. Def, eo ee eo 12 — 1 6 11 10 
Chile Tel @ ae oe oo oe 8 - 6 8 0 f 
Ouba Sub. ee ee eo oe 6 8 — 6 6 0 
do. ° oe oo ee 10 16 — 618 4 
Bastern oe ry 7 12 +a 6 18 8 
do. 4 Deb. ee ee 4 80 — 5 0 0 
Bastern Tel. Ord... oe oe * | 125 +1 % 8 0 
do. 8 0 ee oe 0 85 66 = 5 6 0 
do. 4 oe ee ee 0 81 — é 19 0 
Globe Tel. and T. Ord. ee ee ee 6 10 — 56 12 2 
do. 8 9 00 oe ee 6 10 — 6 18 8 
a. Northern Tel. oe ee ee 33 B84 — 6 11 4 
{do-Baropean ..  .. .. . 18 46 xd — 618 4 
oe oe ee oe 10 1 — Å 6 6 8 
Lew York Tel. 4.. čs vs eo 4 101 — 48 9 
Orienta! Telephone Ord, ee oe 10 — 6 8 1 
do. Pref, oe ee 6 "m 6 17 3 
Tel. Deb. oe oe oo 0 0 & 80 = 8 0 0 
Uni . Plate Tel. ee ee eo 8 6 =m *8 2 6 
do. 0 ee ee 6 4 - 5 7 7 
oo India ana Pan, ee oe 0 121 a — å i 2 A 4 
estern legraph ee ee ee X + 
40. 4 Deb. ee ee 4 80 — 5 0 0 
Homa Ran. 
— Lonãon , Ord. Assented .. ‘ 104 4% 5 18 6 
ee oe ee ee + 0 
do t . nit 15 + i Nil 
Und Biectric Ordinary .. Nil 2 + Nil 
0 “a” oo Nil 6,73 +1/T) Nil 
do, ee 6 784 +4 8 16 1 
Forsien Trams, 40. 
Adelaide 6 cent. Pret, oe 6 6 — 6 0 0 
a 8 Deb. oe ee ee 6 97 —_ 8 8 n 
Anglo-arg. Trams, Fire Pref, oe 4 4 — 6 17 6 
i and Pref. .. a +3 117 2 
do. 4 Deb. oe ee 4 76 i . 8 6 8 
do. Deb. oe ee 4 95 eal 6 5 0 
40. e ee eo 6 63 +2 6 3 0 
Beasil Tractions .. eo oe eo & 104 = 619 
Bombay Bleotric Pref. oe ee ee 6 1 — 5 19 1 
do. 4a Neb ae ee a 87 — 5 8 n 
British Columbia Eleo. Riy. Pfoe. .. 6 68 — 911 4 
do. do. Preferred. 87 — Nil 
do. ° Deferred .. — 88 — Nil 
do. do. Dod. íz 62 — 617 1 
Mexico * 0 oe 0 N 43 +9 Nil 
do. 5 percent. Bonds .. — 4 -1 Nil 
e cent oe =e 44 — Nil 
Mexican Lighs mon 0 oe Nil 80 = Nil 
do. Pref. .. ee Nil 42 +3 Nil 
åo. ist Bonds oe ee = 49 —1 = 
Maworacroame OCompPanins. 
Babcock & Wilooz oe 0 0 oe 14 5 — 8 1 9 
British Aluminium Ord. ee ee 6 1 — 4 14 1 
do. Pref. ee ee 6 e 6 9 9 
British Insulated Ord. 0 ee ee 15 1 m. 7 8 2 
do. Pref. ° eo ee 6 . 6 a 2 
Britieh Westinghouse „ee 44 Ì 56 7/. 42/¼ 8 6 8 
0. 4 Deb. ee oe ee oe 4 70 —2 6 14 4 
åo. 6 p. lien oe ee oe 6 101 — 5 19 0 
oe oe ee oe oe 15 10 „a 7 2 10 
do. 5 Pref... ee ee ee 6 — 6 11 8 
do. 4 Deb. oe ee oe 4 85 * 5 6 0 
K 1. ee ee ee 20 Ra — 6 8 q. 
Edison & Swan, 48 pa. eo e 0 Nu 9j- —1 / Nil 
40. do. fully paa ee oe Nil 1 = Nil 
ao. do. 4 De oe co oe 4 67 TR 7 0 0 
40. do. 5 % Deb. oe oe 6 60 = 8 6 6 
Electric Construction .. .. 8 14/- +1/- 8 11 6 
do 40. Pref, oe ee 7 10% = 7 1 4 
Gon Bleo. Pret. oe ce ee ee 6 — 6 6 4 
ley os ee 0 oe ee 20 —_ 8 19 4 
do. Pref. ee oe 0 0 4 — 5 0 0 
40. Dod. ° oe oe oe — 4 17 9 
tindie-Rabber ee ee oe oe 5 7 = : 660 
Telegraph Ona .. .. 9 T +s 816 


* Allowance made for dividends being paid free of income-tax. 


Dublin Electricians’ Strike.—The Dublin electricians 
who atra-k for higher wage“, returned to work on Tuesday at the 
old rate of pay, pending arbitration, at which the Recorder of 
Dublin (Right Hon. T. L. O'Shaughnessy) will preside, 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures 
in the following list, that in some cases the prices are only geveral, 
and they may vary according to quantities and other circumstances 


Wednesday, November 24th. 


— — 
Latest Fortnight's 
CHEMICALS, de. 8 
a Acid, H hlorio eo oo per owl, ee Ar 
a u Nitric .. ee ee ee 0 oe os 
2 „ Orale „„ „. per lb. 171 pi 
@ „ Salpburio ee oe ee per cw, ee os 
a Ammoniac ee ee ee 50 oe oe 
a Ammonia, Muriate (large oryetal) per ton £50 i 
a Bleao powder .. ee ee m ee si 
a Bisul of Carbon ee ee m 2 à 
a eo oe ee ee ee pt Oe 
Buiphate oe ee oe a £42 86 lo ine. 
2 l. ciara oe ee ee C] oe oe 
a 70 „White ee oe m 0 . 
Melbyiated Spirit . per . 
e ee 0 ee 0 es 
a Potassium, hromate, in cesks ar ing . 
a Potash, Caustic (88/90 .» per top oe 
a 60 Chlorate oe ee ee per lb, 1/43 
a Perchlorate ee ee 80 1/6 
a Potassium, Cyanide (98/100 %).. " Nom. 
(for mining purposes only) 
ee ao oe ee per owt, 684- oe 
3 8: of ee per ton £18 ee 
a Salphur, Bublimed Flowers 10 411 10 
a a oe ee 90 ee 
a 70 oe eo ee 90 £8 10 
a Soda, Gantt A 7 %&) ee 10 ee 
„ Ohlorate ee ee eo D a 1/84 
8 ee ee eo 2 
1 . Der lb. d. 
METALS. &o, 
7 b Aluminiam ta, in ton lots... pet ton ° 
á in ton 
(1 to 14 8. W. d.) ad 
$ Sheet, ton te ee * oe 
0 Babbite's metal in gots se " as s 
c Brass (roiled metal F to I basis) per lb, 1/12 to 1/2 tmc. 
.  , Tabes (solid drawn) 80 1 1/% to 1/2 ine. 
n Wire, basis . oe “u 1/2 to 1 gu ine. 
Copper Tubes solid drawn) „ 1 1/24 to 1 gd. inc. 
. sare (best seleo ee per ton 2112 25 ino. 
4 Sheet ee ee eo 10 £112 £5 ine 
1 0 es ee oe ee m 2112 25 mo. 
„  (Blectroiytée) Bars ee 1 £7 21 inc. 
` a Sheets .. n 4115 4 io. 
: „ «BG, Wire per 915 it ise 
* we 0 per ib, . 
7 Bbonite Rod ee ee oe a ° oe 
n 80 oe eo ee n . 
a German Silver Wirtes 1 1/10 
b Gutta-percha, fins. “ 6/10 
6 India-rubber, Para âne .. ee n 8 / ua. ine 
i Iron Pig (Cleveland warrants) .. per ton 11/6 8/10% ine. 
i „ Wire, galv. No, B, P.O. qual. 1 £2 ine. 
g Lead, Pig.. ee oe 10 £24 10 £4 15 ino. 
g Mercury és . oe e» per bot, 218 16 i 
o Mica (in original cases) small .. per lb, 6d. to 8/- 5 
2 1 a 116 to 1a K up 
(J rv) ee n 5 . , 
o Nickel, sheet, wire, do. ae ee 10 Nom. 
p hosphor LI oe 
p 1 „ rolled bare & n 18 
p « rolled strip & shest 1 2: 
o Piatinam oe es oo ee DOT Oa, 310). 19/ loc. 
d Gilicium Bronse Wire .. ee per lb, s4 
e in dar ee per ton oe 
g Tin, ) oe ee 25 les 10 to 4166 10) £3 10 tne. 
8 Wire, os. 1 00 16 ee ee per ib, 28 18. iac. 
Wht „ per ; 


a G. Boor & Co, 

b The British Aluminium Co., Ltd, 

c Thos. Bolton & Bons, Ltd. 

d Frederick Smith & Co. 

a F. Wiggins & Bons. 

India - Rubber, Gutte. Percha and 
. Works Oo., Lid. 

g James & Shakspeare, 


An Empire Fair.—We have received a copy of the 
prelimioary prospectus of the Industrivs of the Empire Fair, 1917. 
The t tle may be clumsy, and while war is raging 1917 may teem 
a long way off, bat for the information of those interested, we 
may say that it is proposed to hold the event at Willesden Green, 
and copies of the pamphlet before us may be obtained at Lincoln 
House, Hgh Hoib rn, W.O. I’ peace ie proclaimed by the date 
named, the event may be tim ly. 


Industrial Diseases.— Ia the report of the Medical 
In · peot r of F. Co ies for 1914 it is stated that 41 ca-es of lead 
pois ming occurred in connevti.n with the manufacture of eleo 
trical succumulators, compared with 44 in the pravious year. The 
claim of Sir Thomas Ol ver that lead coald be eliminated from the 
body with the aid of the el-ctrio bath has beea invet-gat-d, and 
is regretfully dismissed as gr uadle-s, the exper:ments failing to 
show that any practical benefit was derived from the treatment 
There were 21 oases of poisoning by carbon monoxide from pore 
plante, the same number as in 1913 ; none of them were fatal. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING OCTOBER, 1915. 


WE publish herewith the October figures of electrical export and 
import business. 

As regards the former, it will be noted that they show a satis- 
factory improvement over the previous monthly returns, the totals 
for the last three months being: Ootober, £406,132 ; September, 
£374,418; August, £346,318. ö 

The eleotrical imports, on the other hand, have gone back con- 
siderably as compared with September, the October total of 
£146,281, being a substantial drop on the previous month's total 
of £211,488. 

The re-ex porte, at £20,122, show a small advance on the Septem- 
ber total of £19,885, The outstanding feature of the exports was 


the large machinery export amounting to over £161,000, and 
advances were also shown in telegraphic, battery and instrament 
exports; a considerable drop occurred in the value of cable 
exports, whicb, however, reached £85,000 in value. N 

The falling-off in electrical imports was fairly general in 
character, although mainly due to the much ssmaller value of 
American material entering this country, the U.S. being respon- 
sible for only £87,379 worth, as compared with £127,379 worth 
in September. An exception to the rule was Holland, which did 
a considerably increased business with us, including £12,586 worth 
of lamps imported into this country. 

Our best customer during the month was India, but export 
business was better than usual in almost all directions. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


E : 35 33 of 5 „ „ 3 2 EF O> 
32 (22) $a 3 $ E| of „ 22 | a 2 2 
. enh coustey constant FEE 288 F 574 FE 35 He f 8 He gos 3 
. 225 | E 3 E 29 838 ea 
43 32 „ |22"| E 2) 3 S f 32 
pe ä W 13 42 22 
& K & 2 & & & & £ | & 4 R 
. Russia, Sweden, Norway and Denmark ... 32,700 220 48 | 839 | 2.059 6,432|11,903| 254 | 228 | 4,655) 4,236 | 57,093 
German West Africa eee ede eee ELI eee eon ese ese eee eee eee eee eae eee ö LERI 43 13 
Netherlands, Java and Dutch Indies sas 206 | 8,661 719 11` ove 172 956; ... | 1,080 è 764] 205 | 12,774 
Belgium ove eee eee eee soo 23 . eee ove eee 60 eee ee ° eve 83 
Franoe ... 285 ve eos eee coe | 1,614 88 509 62 | 108 79 6,837 6,037] 1,476 769 5 17.391 
Portugal eee eee ose eee axe 22 | 3,266 409; 117 “ue 248 206; 120 48 | 1,606 31 5,973 
Spain, Oanary Isles and Spanish N. Africa... | 357 11 143 33 wei 186 | 2, 244] 503 š 69 266 3,374 | 7.186 
Switzerland, Italy and Austria-Hungary ... 672 180 204 47 va 478 | 1,2044 see 112 2833 3,180 
Greece, Roumania, Turkey and Bulgaria ... 44 37 200 196 as 199; 278) ove 30; 160 961 
Channel Isles, Gibraltar, Malta and Cyprus. 142 307 76 146 eae wns PEN š 74 Kei 177/14,692 | 15,614 
U. S. A., Philippines and Cuba „e eee 68 vee 19 23 ses was 5,440 4) 291 304| 2,394 8.543 
Canada and Newfoundland eva avs 192 20 3060 129 684 2,2600 291 wae 3&| 986 | 4,906 
British West Indies and British Guiana 124 133 38 81 39 cat aie Si 24 68 65 92 664 
Mexico and Central America seas eee See 62 | ... 20. 140 25 . „ 45 525 
Peru and Uruguay ... one ise aay 3 68 32 44 oes 302 111 22 39 16 89 18 323 
Chile . ssi eae ive eee ove 19 554 63 45 ecn 297 1,362 4,200 77 73 200 18 6.908 
Brazil ... sss eee ee eee eee 119 172 2100 229 10 488 14 90 11 ii vee 1.343 
Argentina «„ „, | 1,656 | 1,212 1,317 712 . | 890 27,251 234 949 11 3.884 733 | 38,849 
Colombia, Venezuela, Ecuador and Bolivia... 39 46| oe is N abe 9) a 32 9 33| ase 168 
Egypt, Tunis and Morocco ... ane sae 198 | 340 480 252 28 602} 50 325 ui 4780 477 2.753 
British West Africa eee coe ove eee ace 55 26 42 ope 269 1,200 74 soo 67 240 1,973 
Rhodesia, O.R.C. and Transvaal ... ove 273 | 3,267 499| 1,300 : 181 469) 213 1,494 eee 2I nae 7,898 
Cape of Good Hope ... ss 619 | 1,811 280 978 | ... | 832 412] 1,400! 1,818 | 65 1,037 205 | 8,953 
Natal 105 sie „% a e 38 | 2,708 191] 1244. 9,2238 41 20 92) 88 | 12,470 
Zanzibar, Brit. E. Africa, Mauritius & Aden 71 ose” 35 34 idl si 923) ess 69 wie 16} 178 1.321 
Azores, Madeira and Portuguese Africa... 37 75° 34 344 ea 16 1,108) ... 27 „ Tk 46 1.765 
French African Colonies and Madagascar... me “ee oe ass ase aa 1441 24 wed woe | ooo sas 11 
China and Siam ose “a ove eee 761 | 1,951 433 732 57 452 2.359 60 62 18 100 268 7 253 
Japan and Korea ees eee vee des 600 254 eee wae 23 138 2,728 1,889) 1,567 41 52] 162 6954 
India. eee 6 eve eee 2,122 | 7,206 | 4,959; 3,407 105 | 1,863 31.242 2,139 4,481 67 491| 1,734 | 59,816 
Ceylon See ane sæ.. „% 179] 394 112 114 9288 1,792 36 18 -is 27 1,288 3, 953 
Straits Settlements, Fed. Malay States and | 
Sarawak ase sis ove ove eos 176 891 444; 260 re 94 309 665 24 ove 144 741 3.748 
Hong Kong aes e. eos oe 235 | 3,808 355 10 eee 35 993 55 29 33%. 5.54 
l 
West Australia II. „, 162 | 1,410 | 175 722| ... 150 883! 108 217 51 1 8. 885 
South Australia eee ots o aos eee 285 450 17660 ... 490 ack 638 199 see 174 44 2,456 
Victoria eee eve eee ose „% | 8,315 | 9,923 1.545 2,242 ive 1,946 | 10,820 42 561 242 330 859 | 31,826 
New South Wales Sea eee eee oo | 1,465 | 9,419 | 1,286) 2,855 85 946 4,137 1,423 465 390 3.286 2,776 28.523 
Queensland... eee ove eee ove 91 748 171 647 11 55 667 1,400 440 44 1,7166 . „736 
Tasmania eee eos ror eee des 6 32 145 107 ive one 258 13 «325 sis eae 886 
New Zealand and Fiji Ielande oe | 1,608 | 3,227 2,524 1,442 | 556 876 3,069 324 453 12 11,753 17 | 25,862 
Total, 4 20.969 | 85,393)17,569|17,455 2.3190 12,858/128,18)/33,775/16,630 /1,949 33,098/36,095 106,132 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. Ey 
9,722 14,326 


Russia, Norway, Sweden and Denmark 135 sos ee 375 coe 3,328 15 479 

Germany i 000 ceo eee ooe eee eco ooo eco s.. eee eee eon eee eee 0 0 2 2 
Holland... eae eee c.o eee eve wee 3,685 117 12,536 eve 344 ove 468 fs.. e.o 17,797 
Belgium i eve eee ose 0 soo eee eee eee eee eee ooo ove eee eee 10 10 
France se .. 350 71| 10 1.484 484 168 18 3,417 | 2,989 92 9,555 
Switzerland . ove ‘eee eee coe | 1,249 | 994218 956 2,722 443 oe ese 910 1,070 8,782 
Italy eee ooo see eee eco ‘eee 105 2,874 eee eee eee 1,342 woe 2 35 ` 17 00 4 373 


426 | 8,618 |47,835| 3,197 | 8,168 


Austria-Hungary eos ai oes eos sais 
United States eee eee eee eee 4,601 


Total, 4 | 6,440 110,086 | 2,120/16,717 |6,136 | 3,632 | 14,241] 47,853! 7,132 12,6561 16,357 142,222 


Additional imports.—Spain, electrical goods, £12 ; fittings, £48; carbons, £1,680; telephone and telegraph material, £10; Oanada, 
electrical goods, £145 ; wires, £300; glow lamps, £4; machinery, £16 ; telegraph and telephone material, £1,849. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
1,192 |2012? 


212 f 77s 


407 


Various countries, mainly as above... eee | 1,351 12,147 


snas | 2 | 95 


eee | 100 | 418 


TOTAL Exports: £406,132 - ToTAL RE-EXPORTS : £20,122 TOTAL IMPORTS: £146,281 


Nore.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to goods otherwise unclassified, the latter, doubélees, consisting of similar 
materials to 8 appearing in adjacent columns, Imports are credited to the country whenoe consigned, which is not necessarily | 
the country of origin. ; | ä 
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DECIMAL COINAGE AND THE METRIC 
| SYSTEM. 


(Concluded from page 646.) 

The idea that the adoption of the metric system 
can be arrived at by a process of evolution, as sug- 
gested by Mr. W. Sisson, is, we regret to say, im- 
practicable. One or the other system must be the pre- 
vailing one, and to prolong the period of thinking 
and working on a dual system would be highly detri- 
mental to efficiency. 

While, as we have mentioned, there is no need to 
alter the established dimensions of machines, such 
as lathes, dynamos, engines, etc., the case is different 
with regard to manufactured materials such as bar 
iron, girders, etc. Existing sizes could certainly be 
used for a time, redimensioned in millimetres, but 
as the new system came into general use, in all new 
work round figures would be employed, and instead 
of 1-inch diam. steel rod, for instance, 25-mm. rod 
would be called for. Here again the necessity of 
avoiding the prolongation of the period during which 
double stocks have to be carried is obvious. 

We may mention that it is a known fact, proved 
to demonstration, that large orders for bridge-work, 
pipes, etc., have been diverted from this country 
solely on account of the inability of our manufac- 
turers to supply them to the metric measures 
specified. 

Perhaps one of the most serious obstacles to the 
general introduction of the metric system would be 
found in the necessity of replacing all the standard 
weights of retail traders. Their balances would not 
be affected, but a new set of weights would cost 
from 168. to £2, say 30s. on the average. A Govern- 
ment grant might facilitate the conversion. 

It is impossible in the retail trades to introduce 
the metric system except at one stroke; to keep two 
sets of weights on the counter is out of the question. 
As regards the textile industries, formerly re- 

: garded as inveterate opponents to the metric system, 
in 1913 the Bradford Textile Society and other asso- 
ciations passed resolutions advocating the compul- 
sory adoption of the metric system. 

Attempts have often been made to decimalise our 
existing system, and an association was formed for 
the purpose of promoting this object. All such at- 
tempts are doomed to failure, for they would lead 
to endless confusion. To decimalise the inch would 
still leave all the disadvantages of the foot and yard. 
The Armstrong works have used the decimal divi- 
sions of the inch for years, and rightly, as they thus 
get rid of thirty-seconds and sixty-fourths. But to 
alter the inch, even slightly, would be fatal; the new 
unit would be too nearly like the old, and endless con- 
fusion would result. Germany actually attempted to 
do this very thing, but gave it up after inquiry, and 
adopted the metric system. There was no friction 
due to its adoption, nor was there any in Austria. In 
fact, wherever the system has been introduced, 
objections have quickly died away, and no country 
which has adopted the metric system—since the early 
struggles of France has ever given it up. Germany 
finds no difficulty in manufacturing with these units; 
if she did, we should find her competition less effec- 
tive than it is. 

Many of the advantages that would ensue from 
the adoption of a decimal system of coinage are 
identical with those mentioned in connection with 
metric computations, such as the absence of trouble- 
some reductions, the simplicity of addition of 
columns of figures, and the abolition of compound 
arithmetic. Decimal coinage can be handled with 
the slide rule, a powerful argument in its favour, 
and interest calculations lose all their terrors. A 
long time ago a first step was made towards decimal- 
ising our coinage by the introduction of the florin, 
which was marked “ one-tenth of one pound.“ By in- 
creasing the number of farthings in £1 from 960 to 


2 


1,000, the thing is done. We then have the florin 
equal to 100 farthings, or mils, the shilling equal to 
50, sixpence equal to 25, and so on. Accounts would 
be kept in pounds and mils, or in florins and mils, 
precisely as in dealing with dollars and cents, or 
francs and centimes. The saving in time and labour 
would be enormous, and foreigners would have no 
difficulty with our coinage, neither should we be at 
sea in foreign lands. . 

In 1824 the question of adopting decimal coinage 
in this country was broached in the House of 
Commons, and the pound and mil” scheme was 
recommended. In 1841 the Commissioners for the 


Restoration of the Standards of Weights and Mea- 


sures that were destroyed in the fire at the Houses 
of Parliament reported most strongly in favour of 
decimal coinage, as well as of the decimal scale in 
weights and measures, and their successors in 1843 
repeated the recommendation, which they renewed 
in 1853. A Select Committee was then appointed 
and reported to exactly the same effect. In 1855 
the subject was again raised, and in 1856 the City 
of London presented a petition to the House of 
Commons for the introduction of decimal coinage; 


in the same year a Royal Commission was appointed, 


and three years later it reported against changing 
the coinage while the weights and measures remained 
unreformed. In 1862 a Select Committee recom- 
mended the adoption of the metric system, in order 
to facilitate both our internal and our external trade. 
Many other reports on the subject were drawn up. 
and in 1892 the Conference of the Chambers of 
Commerce of the Empire passed a resolution declar- 
ing that the introduction of the decimal system of 
weights and measures and money was urgently 
needed in order to facilitate commerce. In 1893 the 
Trade Union Congress advocated the system, and 
in 1895 a Select Committee of the House of Com- 
mons was appointed, which reported that the metric 
system should be at once legalised for all purposes 
(this was done in 1897), and that after a lapse of two 
years the system should be made compulsory. In 
1900 and 1903 the Congress of Chambers of Com- 
merce of the British Empire again called for the 
adoption of the metric system, to be made com- 
pulsory after two years. In 1902 sixty municipalities 
petitioned the Board of Trade in favour of the com- 
pulsory adoption of the metric system throughout 
the Empire, and 292 members of Parliament ex- 
pressed their approval of the proposal. In the same 
year (and also in 1903 and 1904) the Associated 
Chambers of Commerce declared that the adoption 
of the metric system was imperatively necessary in 
the interests of our foreign trade, and the Associa- 
tion of Trade Protection Societies resolved that the 
time had come for the compulsory adoption of 
decimal coinage and the metric system. In the fol- 
lowing year the Council of the Institute of Char- 
tered Accountants passed a similar resolution. In 
1904 the second reading of a Bill for rendering com- 
pulsory the use of the metric system was carried 
unanimously in the House of Lords, the General 


Medical Council unanimously resolved that it was 


desirable that the metric system should be the only 
legal system for the dispensing of drugs, and the 
Chambers of Commerce of Australia resolved that 
the British Government be urged to recognise the 
necessity of adopting the metric system. In 19074 
metric system Bill was rejected in the House of 
Commons by a majority of 32, but in 1910 a resolu- 
tion in favour of compulsory adoption passed the 
Australian House of Representatives by 35 votes to 
2. In 1912 once again the Chambers of Commerce 
of the British Empire unanimously passed a resolu- 
tion emphasising the growing necessity of uniform 
systems of weights, measures, and currency, and 
recommending that the question be brought before 
the Imperial Trade Commission which was then 
about to sit. At the Imperial Conference held in 
London in 1902, the Colonial Premiers passed a reso- 


Vol. 77. No. 1,983, November 26, 1915.) THE ELECTRICAL REVIEW. 699 


lution urging the adoption of the metric system 
throughout the Empire. 

The metric system was made compulsory in 
France on January Ist, 1840. In Germany a law 
passed in August, 1868, made the use of metric units 
optional from January Ist, 1870, and compulsory 
from January Ist, 1872; previously a Commission 
had investigated the question with a view to creating 
a national system, but found it preferable to have 
an international system, and concluded that the only 
possible international system was the metric system. 
Thus Germany, at the close of a great war, and 
with the most diverse systems of coinage in vogue 
in many different States, in the course of four 
years carried through the whole change of coinage, 
weights and measures; the change coincided with the 
commencement of that successful industrial career 
which has provided her with the resources with which 
to make a determined bid for the empire of the 
world. We cannot doubt that her industrial and 
commercial development was intimately connected 
with the reform of her systems of measurement. It 
is interesting to observe that, in spite of the fact that 
the metric system was of French origin, even at that 
date the Germans found it preferable to adopt it 
rather than to range themselves in line with the 
British, as they had thought of doing—when they 
investigated our system,“ naturally they were 
horrified. 

In 1895, as a member of a deputation to Mr. 
Balfour, the then Prime Minister, Mr. T. Richard- 
son, M.P., President of the North-East Coast 
Institute of Engineers and Shipbuilders, said 
that the shipbuilding and engineering interests 
of the North-East of England were unani- 
mously in favour of adopting the metric system. 
They were willing to bear the expense of the 
change; in the case of his own works, where the 
wages bill was £2,500 a week, the cost would be a 
little over £100. Captain Sankey, giving evidence 
on behalf of Messrs. Willans & Robinson, stated that 
the men were not only satisfied but pleased, and had 
no difficulty in working to metric measures after the 
first few days. The Association of Inspectors of 
Weights and Measures expressed a strong opinion 
in favour of the compulsorv adoption of the metric 
system. l 

It may be interesting to mention that the Decimal 
Association, of Finsbury Court, Finsbury Pavement, 
E.C., reports that never in the history of the 


Association ‘‘ has there been so much public interest 


displayed in the metric system as there has been 
since the outbreak of the war, mainly arising from 
the conviction of merchants and manufacturers that 
we are on the threshold of a still greater era for 
British trade, and that we should be prepared to 
enter upon it with up-to-date methods.“ 

Much correspondence has appeared in various 
organs, debating the question, and canvassing from 
various points of view its probable effect, but the 
trend of opinion is that if decimal coinage were 
adopted in this country its advantages would be so 
obvious that as soon as the general public became 
accustomed to it, they would clamour for the adop- 
tion of a decimal system for weights and measures. 
This being the case, the Association has resolved to 
give precedence to the question of coinage, whilst 
at the same time in no way slackening its efforts to 
bring about the desired change in our system of 
weights and measures.“ 

At the annual meeting of the Association of 
Chambers of Commerce of the United Kingdom, on 
March 17th, 1915, the following resolution: That 
the general and immediate adoption of the metric 
system would be a valuable means of assisting 
British firms in their competition—especially with 
Germany and Austria—in countries where that sys- 
tem is in vogue, and that the Association be urged 
to renew its representations to the Government, and 


especially to the Board of Education with that 
object,’’ was carried unanimously. 


The metric carat came into force on April ist, 


1914; this was the first time that any part of the 
metric system of weights and measures had been 
brought into compulsory use in this country. The 
new carat has been a great success, the whole trade 
has adopted it, and people are quite used to it and 
are pleased with the simplification it ‘affords in cal- 
or ; it has also had a beneficial effect upon 
trade. 

From May Ist, 1914, recording of the barometer 
in inches was discarded, and in substitution therefor 
an absolute unit of pressure founded on the centi- 
metre-gramme-second system was officially adopted; 
rainfall measurement is now given in millimetres. 

In the new British Pharmacopœia all weights 
and measures are given in the metric system, in the 
expectation that in the near future the system will 
be generally adopted by British prescribers.“ 

His Majesty’s Legation at Buenos Aires reported 


recently that complaints were constantly received 


about the attitude of the United Kingdom manufac- 
turers in refusing to adopt.the metric system in their 
exports to Argentina, and at a meeting of the Com- 
mittee of the British Society in the Argentine Re- 
public, held on January 11th at Buenos Aires, after 
a long discussion regarding the best methods to be 


adopted by British manufacturers to secure an exten- 


sion of trade in those markets, it was unanimously 
decided that the most expeditious way to capture 
German trade in Latin America would be the adop- 
tion by Great Britain of the decimal and metric 
systems. 

The importance of immediately adopting the 
metric system of weights and measures is being 
strongly pressed home on the United States of 
America by their consuls abroad. 

China, by a new Weights and Measures Act, has 
instituted a system of weights and measures that is 
based entirely on the metric system. 

Finally, many sympathisers, hitherto unknown to 
the Decimal Association, have written urging that 
the present time (when there is such a universal up- 
heaval) is a golden opportunity for changing our 
monetary system and our weights and measures to a 
more rational fornt. 

The last paragraph contains precisely the reason 
which has led us to advocate at so great length the 
early adoption of these reforms. In face of an earth- 
shaking catastrophe, in the presence of governmental 
restrictions, requirements, and regulations such as 
no citizen of our Empire had ever contemplated or 
imagined, but which everyone has readily submitted 
to and endured for the sake of the nation’s welfare, 
and in view of the extraordinary rise in prices which 
has upset all our established conceptions of value. 
there could not possibly be a more favourable oppor- 
tunity for consummating a reform which is widely 
regarded as inevitable, and which is. known by the 
whole commercial community to be of the utmost 
importance to our future prosperity. In the new- 
born German Empire the new system was adopted 
during and immediately after the close of a great 
war, not by caprice, but as part of the considered 
policy of the nation, which has since contributed 
in no small measure to its commercial success. A 
people which has gracefully accepted a rise in prices 
amounting to about 30 per cent. without complaint 
will not quarrel with a change which, at the cost of 
a decrease of 4 per cent. in the value of the copper 
coinage alone (for the gold and silver money will 
not be changed) will bring so great benefits; and for 
the same reason no better time could be chosen than 
that immediately following the restoration of peace 
for adopting metric weights and measures; the prices 
of commodities will then be falling, and the slight 
relative loss on the copper coinage will be far more 
than compensated for by the real increase in its pur- 
chasing power due to this circumstance. 
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It is not absolutely necessary that both coinage 
and weights and measures should be simultaneously 
changed; the coinage should come first, and the rest 
should follow either separately or en. bloc as might 
be thought advisable—subject to the proviso, we 
suggest, that the whole conversion should be com- 
pleted within a period of twelve months from the 
beginning, after twelve months’ warning. It is absurd 
to suggest that our people are less intelligent than 
those of the many nations that have already adopted 
the international system; and our native conserva- 
tism has received the greatest shock recorded in its 
history. Now, therefore, is the time! We earn- 
estly urge our readers to join with us, and, by writing 
to their favourite papers, technical and lay; by pres- 
sing the matter on the attention of their Parliamen- 
tary and municipal representatives, and by utilising 
every opportunity of making converts and enlighten- 
ing those who are ignorant of the advantages of 
reform, to create a mass of public opinion which shall 
prevail against the inertia of a Government which 
never acts until it is compelled to act. There is no 
time to be lost—immediate action is essential. 


THE PRODUCTION AND PROPERTIES OF 
ELECTROLYTIC COPPER. 


By B. WELBOURN. 


(Abstract of Chairman's Address, delivered to the MANCHESTER 
LOCAL. SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
November 16th, 1915.) 


(Concluded from page 649.) 


Elasticity of Copper.—In view of the extensive and increasing use 
of copper conductors on overbead lines, railways and tramways, 
and the great importance of the elastic properties of the wire in 
relieving strains, it seems desirable that any definition of hard- 
drawn wire should also include a reference to its limit of propor- 
tionality” (elastic limit), as do many foreign specifications, and 
also, at first sight, to its modulus of elasticity. There are, how- 
ever, practical difficulties in making these delicate measurements 
in works routine, and further reference will be made to these 
points. i 

The ratio of elastic limit-breaking strength, i.e., the limit of 
proportionality, varies from about 50 per cent. for wires of 0°08 in. 
diameter to about 70 per cent. for wires of 0°5 in. diameter when 
measured on 10-in. samples, The Engineering Standards Com- 
mittee might stipulate for a minimum limit of proportionality for 
all hard-drawn wires and state the conditions under which the test 
should be carried out. 

These should include— l 

1. A statement as to the temperature, although the percentage 
eztension does not appear to be affected by variations witbin the 
atmospheric limite in the United Kingdom. 

2. The type of apparatus and the conditions under which it 
should be used. 

3. A statement of the length of the test piece. 

An excellent basis for the above is to be found in the Engineer- 
ing Standards Committee's Report No. 55, which contains the 
results of an investigation carried out by the National Physical 
Laboratory on some of the standard sizes of wires used by the 
British Post Office. 

I would suggest that this Institution (through the Research 
Committee) would confer a great boon on the electrical industry if 
it would carry through an investigation on similar lines for all 
standard circular wires from No. 5 8.w.G. (0212 in. diameter) to 
7/0 S. w. G. (0'500 in. diameter). 

The values could then be interpolated for all other sizas of wire 
by using a large scale curve which embodied the results of the two 
investigations. 

I would also suggest that the investigation should include work 
on stranded conductors. From the small amount of work which I 
have done on tbis point, there seems reason to believe that the 
limit of proportionality is higher for a given section of stranded 
conductor than it is for the corresponding section of solid 
conductor. 

On all atrands containing more than three wires a considerable 
number of tests show that the effective strength should be taken 
as 10 per cent. below that of the same number of straight wiree. 
This appears to be due to the difficulty of getting the strain evenly 
distributed among the wires of a strand by any form of grip, and 
to the fact that the layers of wires are of unequal length, 
especially in the case of a large strand. 

In the United Kingdom the regulations of the Board of Trade 
provide that the conductor shall be erected with such a minimum 
sag that at 22“ F., and with a wind pressure of 25 lb. per aq. ft. of 

ffective area, the stress in it (ercluding its elasticity) shall not be 


more than one-fifth of the breaking load, and that an accumulation 
of snow may be ignored. The rule has the virtue of being simple. 
and on the safe side for ‘English conditions, but it results in 
abnormal and unnecessary dips on smali wires, of whioh No. 114 
S. W. G. is the smallest allowed. 

It may be suggested for consideration that the proper procedure 
would be to decide what would be the worst conditions under 
which a conductor would have to work, and then to erect it so 
that, under those conditions, it would not be stressed beyond its 
limit of proportionality. For instance, the engineers of some of 
the most important Canadian power transmission lines have 
decided, after long experienoe, that, for the ordinary sizes of con- 
ductors used, the worst conditions may be taken as j in. thick of 
sleet collected on the wire at 32° F. and a wind preesure of 1! Ib. 
per eq. ft. of effective area, and that under these conditions a 
factor of safety of 2 is required, and this is within the limit of 
proportionality. : 

But, whether the sag under the worst conditions is calculated 
one way or another, the fact remains that the elasticity of the 
wire ought to be taken into consideration in arriving at the correct 
sag to be given when the wire is erected, so that, under the worst 
conditions, the sag will not be greater than that calculated. The 
wire cannot possibly be erected under the assumed worst condi- 
tions, and it has to be sagged on comparatively still days at 
temperatures of, say, 50 to 70° F. : 

Suppose a wire has been erected with the requisite sag under 
the worst conditions, then when the wind drops the wire is 
relieved of a certain amount of stress and it contracts by an 


‘amount depending upon the strees it has been relieved of and the 


modulus of elasticity, but in the very act of contracting it 
diminishes the sag, and this again puts a greater stress on the wire 
and tends to stretch it back to its original position; cons «ver tly, 
the actual sag taken up by the wire is a matter of somewhat 
intricate calculation. 

Again, suppose a wire is hanging with a certain sag at a certain 
temperature and the temperaturs rises, say 20° F., the length of 
wire in the span will increase by an amount depending on the 
coefficient of expansion of the metal. This lengthening would 
increase the sag, but increasing the sag reduces the tension in the 
wire, and again the wire by reason of its elasticity will contract by 
a a amount depending on the strees it has been relieved of 
by the lengthening of the wire and the modulus of elasticity. 

It is rather a long and wearisome matter to caloulate from the 
worst sag under windage and low temperature what the erecting 
sag will be at, say, 60° F. with no wind, but the following formue 
will be found both useful and accurate, and they afford a ready 
means of obtaining the result. It may be said that the most con- 
venient way to use the second formula is by assuming values of 
di and plotting a curve from the values of t so obtained, from 
which curve can be read the sag at any required temperature. 

d = sag in feet under the worst conditions as caloulated from 
the usual formula d = /? w/8 s, where 

i = span length in feet. . 

w = resultant of weight and wind pressure in Ib. (per foot). 

a = tension in conductor in lb. 

di = corresponding sag at same temperature when wind and ice 
are removed. 

w, = weight per foot of wire only. 
m = modulus of elasticity (say, 18,000,000). 
A = cross-section of wire in aq. in. 


2. 
Then to find di use the formula :— a P 5 = ĉ4t (7, a 
1 

From d, it is possible to find the eag d: at any other temperature 
from the formula :— 
= B= AY 6 

(3 4 +8gd’)o MAc d 
temperature in F., with sag di. 

ta = any other temperature in ° F, 

da = sag at temperature 72. 

c = coefficient of expansion per F. 

An examination of the stress-strain curve of any hard-drawn 
copper wire will show thst the modulus must be constant for the 
particular size, since the curve is a straight line up to the elastic 
limit, but the modulus is not necessarily the eame for different 
sizes of wire. 

In making measurements for true modulus values, it i“ in my 
opinion, necereary to work on long lengthe of wire which approxi- 
mate to the span length employed on a tramway or other overhead 
line. I have been led to this conclusion by a study of the results 
recorded by the National Physical Laboratory in the Engineering 
Standards Committee's Report No. 55 on lengths of wire up to 50 ft, 
and of the method described by Mr. W. B. Woodhouse before this In- 
stitution, in the paper already referred to. His tests were made with 
No. 6 s. w. G. wire on a span of 110 ft., and, assuming the oorreot- 
ness of his measurements, it may be deduced from them that the 
modulus varied from 18,700,000 to 20,700,000, and gave un 
average value of 20,000,000. The method and the long length of 
the test piece would tend to eliminate sources of error. OP 

The moduli given in the Engineering Standards Oommittee s 
Report No. 55, Table No. 10 vary between 17,200,000 anà 
18,200,000 on the second and third applications of the load, and 
particular attention is drawn to the different valuas of the read- 
ings on the first and subsequent applications of the test load. On 
the first application of the load, the kinks in a coil of wire were 
pulled straight, and the apparent moduli varied from 13,300,000 
to 15,300,000, while on the subsequent loadings the values were a 
stated, viz., 17,200,000 to 18,200,000, 

In the report referred to, the following statement is made 
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“Tt is thought, however, that the values of the ‘apparent 
moduli’ will be of interest and use, since it is these which must 
de taken into acgount in the erection of long lengths of wire.“ 

I venture, with all respect, to express strong disagreement with 
this statement, because on all well-conatructed overhead lines the 
wires should first be strained to a tension higher than that at 
which they will be permanently bound in. The object of this is 
to get rid of the kinks referred to in the report, and to allow the 

i stranded conductors, to “settle down.“ This 


ure makes it permissible to take advantage of the real 


modulus value. 

In view of the figures and considerations quoted, I consider 
that it is permissible to adopt an all-round value of 14,000,000 in 
fature, instead of the usual text-book figure of 16,000,000. 

I am afraid, however, that it will not be practicable to embody 
a minimum modulus value in ordinary specifications of hard- 
drawn copper, in view of the diffloulties and delays which would 
occur in most works in carrying out the sensitive tests required. 
In special cases, "however, it might be advisable to specify a 
minimum value and to make arrangements with the National 
Physioal Laboratory or other testing institutions to provide the 


necessary apparatus and carry out the teste on specimens provided 


for the purp se. 

Tensile Strength—An interesting point arises out of the widely- 
held belief that the strength of hard-drawn wire lies in its skin 
being hardened during the drawing process. An examination of 
the matter does not disclose any conclusive evidence in support of 
this theory. I have investigated the matter and obtained the fol- 
lowing results, starting with a length of .400 in. diameter hard- 
drawn circular trolley wire. Six pieces were turned down to 
different diamaters with great care, in order to avoid undue 
heating of the specimens. 


| 
Dla. Area Pere Breaking 5 
e ins. ed. in. load, Perg. in. en 10 in. 

| Ib. 7 
1. Original wire. 400 1257 | 6,950 24°70 | 2°50 
2. Turned down.. 376 1110 | 6,190 |, 24°85 = 
3. Do. 351 0967 5,520 25 42 — 
4. Do. 326 | “0834 | 4,745 2540 | — 
5. Do. 301! 0711 4.100 25°70 ) — 
6 Do. 276 0598 | 3,425 25 60 1°66 
7 Do. 250 0491 | 2,8 10 25˙80 

i . 


This result is not, of course, absolutely conclusive because the 
work done on the wire in the lathe will have some effect in 
hardening the skin at each stage. 

The question whether the strength of copper wire is uniform 
throughout its oross-section is of great importance in connection 
with the contact wires on railways and with trolley wires on 
tramways, because they are subject to wear from pantographs, 
slider bars and trolley wheels. An investigation was made on 
this point recently on a 0°25 aq. in. grooved contact wire in oon- 
nection with a railway electrification scheme which is now under 
construction. The wear on the wire was reproduced by gently 
filing away the face, and the cross-sectional area was accurately 
determined by weighing the specimens. The results are shown 
on fig. 1. The tensile strength of the original section of this wire 
was 21°8 tons per sq. in., and the extension was 6 per cent. on a 
10-in. piece. It aleo withstood the following severe torsion tests 
without showing any signe of fracture: the wire was given 3} 
complete twists in a length of 8 in. 


| 


Se 383 3 „ og | g2] 2 
as 22 = 2 2 O y os 
8 s&s 2% a 33 2 | de] 48 
È 554 3 8 | BB] 3 22 BE 
8 8 2 1 352 ᷣ 33 8 
< 6“! § cE ag 8 
A | Original wire 246 12,160 | 220 | 9,500 | 172 78 oY 
B 030 234 | 11,900 | 22°6 9.500 | 18:1 | 79 % 
C 060 226 11.650 | 230 | 9,500 | 18°7 81 % 
D 090 221 | 10,900 | 22°0 | 9,500 | 19°2 87 % 
E 120 207 10,300 222 9,000 194 | 87% 
F -150 195 | 9,600 | 220 | 8.500 19°5 88 J. 


Effect of Jem peratur. — The current which any bare overhead 
conductor will carry for a specified temperature rire under still air 
conditions can be predetermined by the use of Prof, George Forbes's 
formula: 


P? = Df H/(4 R x 0'24) where 
1 = Current in amperes, 
D = Diameter of solid wire in cm, 


t = Temperature rise in C. 
H = Coeffisient of radiation (0°0003 for solid wire or 0 00344 
for stranded conductors). 
R = Specific resistance of copper per cb, cm. 
temperature. 
°24 = Calories in a joule. 
473 / R x 0°24) = £4,250 for a limiting temp. of 125° F. 
(for solid wire). 
= 50,750 „, i (for stranded wire) 
= 80,840 fora limiting temp. of 175° F. ö 
(for solid wire), 
(for stranded wire). 


at limiting 


= 92,300 ” ” 


The question of the maximum permiesible temperature of hard- 
drawn copper is of importance on overhead power lines because of 
the effect of heat in reducing its tensile strength. 

The National Physical Laboratory found that on wires up 
to 194 in. diameter “the reduction in breaking ‘load due to 
temperature appears to be approximately one-tenth of 1 per cent, 
of the breaking load at normal temperature per degree Centigrade 
rise of temperature.” 

I have carried out a series of testa on specimens of 4/03. co 
trolley wire, diameter 0 400“, using apparatus which did not admit 
of any such refinements as those at the disposal of the National 


Fig. 1.—AUTOGRAPHIC RECORD OF TENSILE TESTS ON B. D. 
COPPER TROLLEY WIRE (GROOVED SECTION). 


Physical Laboratory, and have obtained results which, so far as 
they go, seem to confirm that the National Physical Laboratory's 
determination, quoted above, will hold good for all sizes of circu 
copper wire. 

A number of experiments have been carried out by Dr. F. J. 
Brislee to determine the permanent effects of prolonged heating 
on the strength of wire, and he has very kindly given me the 
results of experiments on trolley wires. 

From these results it appears that with 1/0 s. w. d. trolley wire, 
the permanent decrease io strength after two hours’ heating at 
150° C. (302° F.) is only 0°5 per cent., while a 4/0 s. Ww. G. wire was 
not affected after four hours. 

Among tramway engineers it is generally understood that the 
temperature of trolley wires never exoceds 220° F. (say, 105° C.), 
and it is a fair deduction from the above tests that the limiting 
temperature is not reached. In view, however, of the fact that the 
temperature rise occurs on wires while under atrain, it would not 
appear to be advisable to exceed a temperature of 250° F. in 
practice. At this temperature the tensile strength of the wire 
would be about 10 per cent. less than at normal temperature, but 
the strain would be relieved by the expansion due to heating. 

In this connection, it may be noted that the Engineering 
Standards Committee’s Report No. 55 gives the coefficient of 
expansion of copper per 1° C. as varying between 0°0000163 and 
00000167. The average of these is equal to 0 0000093 per 1° F. 
The voltage drop due to resistance would appear to be the limiting 
feature in Overhead wires, rather than the question of temperatyre. 
In case it should be necessary to know the resistance of copper 
oe from change of temperature, this formula may be 
used :— 

RTE = RO (I + 0008 t), 


Where R o = the resistance at v° 0. 
Bt do. at t° C. 


RUSSIAN ELECTRICITY WORKS 
STATISTICS. 


THE statistical statement of central electrical stations in Russia 
for the year 1913 appears in the Evektrichestrv, No. 11, July issue, 
which has been late in appearing, due, no douht, to the war 
situation, but partly, it is explained, to the installation of elec- 
trical driving plant in the printing office. 

The statement is of considerable extent, and the most interesting 
features are reproduced in the accompanying table. It may be 
stated, by way of explanation, that the populations of the com- 
munities served vary between 3,000 (Balaclava) and 2,073,800 
(Petrograd). Further, 54 of the 80 stations of which particulars 
are given supply direct current, 22 supply alternating current, and 
four supply both. Rəspecting the motive power, it appears that 
47 have steam power, 16 gas, 16 steam and gas, and only one has 
water power—that of Suchum Kale; 59 of the stations, again, are 
specifically designed for lighting and power, 10 for tramways, and 
11 for lighting, power, and tramways. The period during which 
exploitation has heen exercised varies from one year, as in the cases 
of Grodno and Elabug, to 24 years in the case of Kieff. 

The favourite type of oil engine appears to be the Diesel, and 
the storage battery usually employed is the Tudor. The Suchum - 
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RUSSIAN ELECTRICITY WORKS. 


— — 


. Í Year of Supply Pressure | Frequency and 3 Poe tee a 
* ; eee opening. vols. phase. ol plant| tions in] purposes, 
a i in zw, KW per annum, 

: Biei n Electric Power Co. 1900 | 1,C00 and 2,000 3-phase, 5 9 1 
Warsaw (Tramways) ... Warsaw Magistracy. 1908 6,000 Direct, 4,000 | 8,832 | 8,559,390 
Grodno ese ove eee Town C suncil. 1912 2 x 220 Direct 183 558 193,540 
Elabug ... ove ove Town Coun il. 1913 110 1-phase. 88 78 69.63 K 
Kazan n Belgian Co. 1896 2 x 150 Direot. 1,372 | 2,548 1.466.363 
Melitopol vis vee Town Council. 1901 250 and 500 Direct. 800 — 344.587 
Mohilieff, Podolia Govt. Electric Light Co. 1912 — Direot. 200 217 108,242 
Moscow (Tramways) ... Town Council. | 1907 600 25 oe and | 33,877 | 57,510 | 56,880,032 
Nachichevan-on- Don Town Coundil. 1910 |3 x 220 (500 at. lg.) Direot. 479 | 1,086 718,600 
Odes es. Se Odessa Electrical Oo. 1910 — 50 3- phase. 7,500 7.292 4634407 
Orenburg oes ove Town Council. 1898 120 1-phase, 616 592 483,033 
Penzi oe eee ooo Y. Milman and Ph. Titoff. 1907 220 Direct. 90 — — 
Pernau Town, 1907 2 X 220 Direct, 260 496 | 221.375 
Petrograd (Tramwoys) Town Council. 1907 600 3-phase. 7.500 | 22,844 | 34,872,337 

1 Petrograd Town Eleotrio Lighting Co. 1898 110 43˙5 I. phase 18,460 | 32,058 — 
(Belgian Co.) 
pe eos eee 1886 Co., Electric Lighting. 1898 120 2 25,000 57,562 53,430,850 
Pskoff ... eee eee Town. 1907 2 x 250 Direct, 1,190 | 1,158 899 009 
Rig. Town. 194 120 3. phase 7,060 | 13.271 | 6,971,625 
Rostoft (Jaroslav) Town Council. 1905 2 x 220, 2 x 250 Direot. 278 627| 629,895 
Rybiosk ves eee Town Oouncil. 1907 2 * 220 Direct. 512 835 480,832 
Stavropol (Caucasus) Town. 1909 250 Direct. 135 693 397,540 
Bachom Kale ... eee Suchum Electrical Co. 1909 128 (600 st. Ig) |3-ph and direct.“ 438 452 431,222 
Armavir coe 2 Armavir Electrical Power Oo. 1905 220 D rect, 350 720 122,907 
Balaclava : yi Town Council. 1911 — — | 49 44 26,000 
Batoum. ees eve Town Council. 1900 2 x 250 — 195 188 924.290 
Bisk ... eee Electric Light Oo. 1900 — 1- phase. 154 — 62 500 
Warsaw (Lighting) . Warsaw Electric Co. 1903 125 50 ~ S-phase, 11.590 — | 11,199 350 
Vilna . wee Town Council. 1903 2x 220 Direct. 1,025 — 1.847.362 
Vladivostok vee Town Council. 1912 | 220 lg. and pr.; 3-ph. & direot. 1,850 1,509 | 1,080,614 
550 tr. 

Vologda s.. Town Oouncil. 1904 220 Direct. 118 93 149,361 
Voronezh Russian Siemens & Halske Elec, Works. 1899 — I- phase. 825 1, 123 933,235 
Ekaterinodar (Lighting) Town Council. 1906 — — 820 | 1.144 1,128,060 

1 (Tramways) | Belgian Tramways & Electricity Co. 1900 500 Direot. 1,150 | 3583 | 92,367,743 
Ekaterinoslaff (Lighting Central Electric Co. 1902 525 Direct. 3,990 | 6,528 | 5,894,000 

and Power) N 
„ (Tramways) Ekaterinoslaff Tramways Co. 1897 — Direct. 1,185 — | 1,995,000 
Zhitomir aoe eee Rassian Town & Roads Co. 1899 2 x 230 lg. and pr.; Direct. 750 1,156 950,341 
550 tr. 
Irkutek... see tee Town Council. 1910 | 116 (& 275 aro Ig.) 1-phase. 847 | 1,765 1,012,693 
Kovno aes see Kovno E'ectric Light Co. 1900 2x 110 Direct. 742 | 1,001 508 
Kief e- e.. Kieff Town Tramways Co. 1890 600 Direct, 4,220 | 14 043 14.378 971 
Libau --- | Continental Traction & Elec. Lighting Co. 1899 2 x 220 lg.; 500 tr. D.rect. 1.903 3.715 | 2,133,788 
Lodz (Lighting) 1886 Co, Lodz Branch. 1908 120 50 ~ 3-phase. | 15,000 | 26,011 | 31.701,417 
„ (Tramways) ... Lodz Electric Tramways Co. 1898 — — 1.750 — 3 994,300 
Moscow (Lighting) 1886 Eleotrio Lighting Co. l 1897 | 120 3-phase. 35,000 | 71,149 | 53,003 360 
Novgorod, Sieverek ... Town Mutual Iosurance Co. 1901 500 Direct. 90 — 56,000 
Novocherkask ... ae own Council. 1900 2x 110 Direct. 670 896 588,689 
Paylovek e Pavloff Electric Co. 1911 2 * 240 Direot. 174 162 103.075 
Petrogr aal Petrograd Eleotrioal Works Co. 1897 3,000 — 12,320 — | 3290366; 
Poltava... se eee Town. 1900 2 x 125 b. C.; 190 3. ph. & direct. 116 658 411,015 
and 110 A. c. 
Poti Town. 1906 480 — 106 63 186,400 
Rostoff:on-Don Light) N. V. Smirnoff. 1909 2,000 50 ~ 3-phase. | 2,600 | 2,376 — 

ii (Tramways) | Be'gian Rəstoff-on-D m Eleo. Trmwys. Co. 1901 550 — 2,100 | 4,000 | 3,041,000 
Smolensk ar š Smolensk Electric Co. 1901 | 2 x 220; 550 tr. Direct, 600 | 1,573 | 1,082,148 
Tver... eee ee | Tver Electric Tramways & Lighting Co. 1901 110 D. 0. 3. ph. & direct. 135 | 1,819 605,21 
Tomak ‘ni svi Tomsk Electric Lighting Co., 1895 110 1-phase, 1,058 — 700,000 
Chavarovek ... =... E‘eotric Power Co, 1906 2 X 220 Direot. 389 | 767 196.700 
Karkoff... “ve eee Town, 1898 125 & 250 lg. and Direct, 2.490 8,674 4,991,952 

| pr.; 610 tr. 
Cherseoen vee Town. 1908 2 X 275 Direot. 487 1, 125 718,773 
Trecho! zink. .. Tzachotzinak Government Water Cure | 1902 — Direct. 84 — 26,240 
Establishment. | 
Ohernigoff ... soe Town. 1893 2 x 220 Direct. 578 642 2780.39 
Yalta... ove Town. 1904 2 * 220 Direct. 515 880, 466m 
Elizabetgrad ... —... Town. 1908 2 x 220 Direct. 387 — 689 204 
Minsk ... sts es Town. 1904 — — 300 — | 638,781 
Nikolaieff aus Town. 1902 2 X 220 Direct. 804, — 1.898,96: 
Jardelar .. Town. 1300 2 * 230 a 1420 2,189 | (1,510,000) 
Bielostok sae eee Electrical Enterprises Co., Berlin. 1910 — — 830 | 1,114 | 697.802 
Vladimir 8 K. A. Ragse k off. 1908 2 * 220 — 168. — 106,340 
Viatka bem. «85 Town. | 1903 2 * 220 Direct. 140 965 553.8 
K shineff kà 995 Town. 1909 2 * 220 N Direot. 532 671] 123.00 
Nikolek Ussurisk 99 Ussurie k Electric Co. 1908 — Direct. 193 302 231 00 
Upha wwe N. v. Konshin. 1898 2 * 220 Direct. 635 607 130 860 
Chita ... ee m N. P. Polyskoff C). 1906 2 Xð 250 Direct. 285 500 36.000 
Astrachan (Tramways) Private. — Direot. 500 — 1.424570 
Bird iansk re e. | Town. — |2x220 (540 at. Ig.) Direct. 110 125 134,869 
Kieff (Lighting) he Private, — 3 x 190 A. C.; 3. ph. & direct. — 14.271 | 10,9464" 
2x 110 D.C | 
Taganrog ee eae Private. — 2x 110 Direct. — | (051) 40 OW 
Perm ... e. vee | Town. — 2x 220 D. 0. 3 ph. & direot. — , 1,192 722,611 
| | 110 A.C. 
NR dom = Private. | o 2 x 220 Direct, — „ 571 1004.00 
Rige (Teamways) a Private. = 9 — | == — } 5 ee 
Samara... Ni | Town. 1899 = 8 ph. — * 222 405 


2,000/120 | 
| 
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Kale plant is driven by the water of the river Besletka; the 
current generated is used for lighting the streets with arc lamps. 

Although the statement generally refers to the working year 
1913, there are some exceptions, due, doubtless, to particulars not 
Having been received for that year in time. 

It will be understood that great modifications will be observed 
in statements for 1915, for many of the stations incladed in the 
statement are situated in territory now occupied by the enemy ; 
even when the time comes to re-establish the stations, it will in all 
probability be found that,the plant has not been removed with 
sufficient skill to restore it as it stood, and the probability is that 
where it is hoped to reinstate the stations, entirely new ones will 
have to be equipped. 

It is also gathered from the statement that machinery 
or apparatus has been supplied to the various stations by 
Phels:r, Bergman, Siemena-Schuckert, Nobel, Siemens & Halske, 
A.E.G., Tudor, Volta Works, the Kolomensk Factory, the Diesel 
Co., the Augsburg Works, the Glieboff Works, Westinghouse, 
Brown-Boveri, Bromley Bros., Baboook & Wilcox, Fit ner and 
Hamper, the Tosi Works, Van der Kerk, the Goerlitz Engine Works, 


Krupp, Salzer, Escher-Wyes, Helios, Steinmuller, Brun, Borman 


and Suhwede, Robey & Co., Hindley, Pailips, Wolf, & 3. 


LEGAL. 


Daxtse r. ALDERSHOT URBAN DISTRICT COUNCIL. 


In this case, which came before Mr. Jastice Naville, in the 
Chancery Division, on several days last week, plaintiff, Mrs. H. M. 
Daxter, of Cargate House, Aldershot, claimed an in junction to 
restrain the Aldershot U D.C., their servants and workmen, from 
working the plant and machinery at their electric light station in 
such a way as to cause nuisance or injury to the plaintiff. 

Mr. Jenkins, K.C., and Mr. Church appeared for the plaintiff, 
aud defendanta were represented by Mr. Peterson, K. C., ‘and 
Mr, Stamp. 

Mr CRU BCB, in opening the case, said that the nuisance com- 
plained of was with regard to the engine house, and a water tower, 
respectively. The water tower discharged vapour which settled 
and caused considerable nuisance. Plaintiff's house was one of 
eight rooms and it adjoined the defendants’ premises, The 
defendants shed, in which a Diesel engine was running, was 155 ft. 
from the back of plaintiff's garden, and the condensing water 
tower was 66 ft. 9 in. from the -plaintiff's premises. Plaintiff 
owned the freehold, her late husband having had the house built 
in 1887-8, They were away from the house from 1890 until 
1909. Some of plaintiff's paying guests would give evidence. She 
did not make any complaint of loes of business by reason of the 
nuisance, Under a provisional order dated 1912 defendante put 
down the plant referred to. The water tower was not then in 
existence, and it was not until after the pleadings in the 
action were closed that it was erected. The writ was issued 
in June, 1914, and afterwards leave was obtained to 
amend the pleadings, so as to include the water tower. 
Sec. 70 of the Act under which the provieional order was granted 
provided that nothing in the order should exempt the undertakers 
from the consequences of any nuisance if they committed one. 
There was not any dispute about that. The simple question was 
nuisance or no nuisance. In their statement of defence the 
Council admitted that there had been some vibration from their 
engine, but denied that there had been enough to cause injury to 
the plaintiff or her house. They had done their best to cease all 
vibration, and hoped in time to be perfectly successful. At pre- 
sent they were only workiog from 6 a.m. until 9 30 p.m., on Satur- 
days, and from 6 a.m. until 8 p.m. on other days, and they were 
willing to undertake to restrict their working to these hours until 
means had been found for satisfactorily preventing any vibration. 
Taey had also paid £5 into Court to satisfy any damage the plaintiff 
might have suffered. 

Several witneeses gave evidence as to the existence of noise and 
vibration. Plaintiff was called. She said that she first noticed 
vibration ia July of 1913. She had experienoed noise before that. 
She had been troubled by noise as early as 1911, when her husband 
was lying ill, When she experienced the vibration in 1918 she 
wrote to Mr. Garside, the manager of the works, and afterwards 
Mr. May, the chairman of the Council, visited her house. She 
pointed out to him certain oracks that had been caused by the 
vibration, Pointing began to drop out of the brickwork of her 
house about 12 months ago. It came principally out of the 
drawing room. It was still dropping out, some coming out as 
recently as two or three days ago. A joint inspection of the house 
took place on March 19th this year and O tober 25th, and between 
those dates a new noise made itself manifest from the defendants 
works—a sort of whirling noise. 

Evidence of the plaintiff's experts who attended the joint 
inspections was to the effect that both noise and vibration were 
distinctly noticeable in the house. On placing a hand on a mirror 
on the wall vibration could be distinctly felt. The noise from 
the exhaust, however, was not loud when the windows were 
closed. Tae moisture from the water tower was plainly visible, 
and fell in the form of a Scotch mist. The vibration ceased 
when the defendants’ machinery was stopped. There was still 
noise and vibration discernible after the engines had stopped, pre- 
sumably coming from the condensing plant. Mr. Dykes, who had 
also inspected the defendants’ premises, said that he found there 
four Willans-Parker continuous-current machines (three 460 volta, 
165 amperes, and 1,160 B. . M, and one 460 volts, 435 amperes, 


and 350 R. P. 1). There was also a Carels- Dresel set (440 volta, 307 
amperes, and 220 R. P. M.). All were set in substantial buildings. 
Oa the visit made in March to the plaintiff's house these engines 
were run at varying speeds, and though the vibration was notioe- 
able the whole time, the difference in the running did not make 
any appreciable difference in the vibration. It was less, however, 
when the Diesel engine was not running. 

At the conclusion of the Witness's evidence, Mr. JUSTICE 
NEVILUE asked whether, when the Diesel engine was stopped, 
and the steam enzines were still running, the vibration was still 
noticeable. —WiTNESS said No. 

His LogpsHIr: Then, speaking with regard to the state of 
things as they exist at present, the vibration is caused by the Diesel 
engine alone —Wirx ESS said that he would not go so far as that, 
but the vibration was much less when the Diesel engine was not 
ranniog. : 

Opening the case for the defence on November 18th, MR. STAMP 
submitted that the plaintiff was not entitled to an inj unotion, as 
having regard to the character of the neighbourhood there was no 
such noise or vibration experienced in her house as would entitle 
her to relief. 

His LORDSHIP expressed the opinion that if the plaintiff was 
entitled to relief at all it was a case for an inj unotion and not for 


es. 

Me. Stamp said his submission was that there was no such 
nuisance as would justify the action at all. 

MB. GARSIDE, engineer to the defendant Council. said he had 
visited the plaiatiff's house in conjanction with others. He heard 
nothing that would jastify any complaint, nor could he detect any 
vibration. 

Pror. Boys, who had also visited the plaintiff's house, said he 
went there with a number of other people present. He was 
unable to detect any vibration or noise, but he agreed that he 
might if he had been in the room by himself at night when every- 
thing was quiet, presumably have been able to detect something. 
He did not, however, believe that it would have disturbed him, 
at all. 

His LorpsHip held that upon the evidence there was an 
actionable nuisance, and he must grant an in junction. He would 
suepend its operation, however, to give the defendants an oppor- 
tunity of abating the nuisance. He saw the diffioulty they were 
in owing to the shortage of labour at the present time, and would 
accordingly euspend the operation of the injanction until three 
months after the termination of the war. 


OSRAM LAMP WoRKS, LTD., r. MERRYWEATHER & Sons, LTD. 


A PENDING action in which plaintiffs claimed an indemnity was 
mentioned to Me. Justice Sorutton, in the King's Bench Division, 
on November 18th. 

Mr. HAROLD BRANDON (for plaintiffe) stated that the defendants 
were installing a fire apparatus for the Osram Co., when some coal 
fell upon one of the plaintiffs’ employés. She was seriously 
injured aud plaintiffs had to compensate her, in respect of whiob 
they claimed an indemnity from the defendants. The girl had now 
named a lump sum which she would accept in fall satisfaction, 
and the parties had arrived at a settlement. Ia the ordinary 
course, the girl being an infant, the arrangement would have to 
be approved by the Court, and that being done, it would be binding 
upon the girl. Notice to that effect would have to be given to 
the girl, and he, therefore, asked that the case might stand oat of 
the list to enable it to be done, 

His LORDSHIP ordered that the action should stand out generally 


with liberty to the parties to apply to restore it when ready. 


A MANCHESTER TRAMWAY COMPENSATION AWARD. 

Ar Manchester Assizes last Friday, Wm. S. Hopkinson claimed 
damages from the Manchester Oorporation for pereonal injuries 
received in a tramoar accident. Plaintiff is 62 years of age, and a 
coal carter. On O tober 15th of last year he was proceeding along 
Holme Hall Lane with his horse and cart when a tramoar collided 
with the vehicle in the rear. Hopkinson was knocked down by © 
the cart, and a wheel passed over his leg, with the result that the 
limb had to be amputated. For the defence it was alleged that 
there was room for the tramcar to pass tbe horse-drawn vehicle, 
but the cart was pulled into the middle of the road, and the car 
driver was unable under those circumstances to avoid a collision. 

Mr. JUSTICE RIDLEY gave an award in favour of the plaintiff 
for £650, and granted a stay of execution. 


MUNITIONS OASE. 


Ar the Oldh im Manitions Tribunal last week, Messrs. J. P. 
Hall & Co., electrical engineers, of Blackridings Ironworks, 
Oldham, brought a complaint against Leonard Barber, an 
apprentice armature winder, who was alleged to have neglected 
to obey the lawful orders of a person having authority over 
him. It appeared from the statements of representatives of 
the firm's that Barber had to work overtime four hours every 
night, and on November 10:h he asked permission to leave 
at 5.30 p.m. He did not say why he wished to leave early, 
and he had previously had two hours off on two nights in the 
eame week. Permission was refused. Me. Alfred Marland, the 
secretary of the firm, said that when told he could not have the 
time off Barber said he would go whether he was allowed or not. 
During the past 12 weaks Barber had averaged 593 hours per week, 
which meant about five hours’ overtime each week.—Barber told 
the chairman (Mr. W. Sellars) that he bad been on overtime for 
about 12 months, with the exception of one fortnight. Every 
week they were allowed one night off overtime. and he had recently 
been having the Wednesday evening off. When he sought, per- 
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mission on November 10th it was refused. He had been secretary 
to a Red Cross comforts organisation and had been organising a 
f and that was why he wanted the Wednesday evening off. 
He did not, however, tell the foreman this. He alleged that the 
foreman swore at him, and in return he said he would take the 
night off whether he received permission or no.—Mr. Sellars said 
he did not think it was a good excuse to ask off, even if the dance 
was in aid of the Red Cross —The chairman added that he and his 
colleagues were satisfied there had been a breach of the rules, and 
they were not going t encourage insubordination in the works. 
They did not, however, regard this as a serious case, and oonsider - 
ing Barber's previous good character they did not think the firm 
would wish for a heavy penalty.—Mr. Marland said that Barber 
had been warned of the consequences. All the firm wanted was to 


maintain discipline.—A fine of 58. was imposed. 


— — — — 


Osram Lamp Works, LTD., r. Pope's ELxOT RIC Lamp Co., Lrp. 


THE hearing of this case was continued in the Court of Appeal, 
compoeed of the Master of the Rolls and Lords Justice Bankes 
and Warrington, on Thuraday last week, upon the appeal of the 
plaintiffs from the judgment of Mr. Justioe Joyoe, holding that 


the defendants had not infringed the plaintiffs’ patent. 


Mr. TERRELL, K. C., on behalf of the respondents, contended 
that there was no invention in the selection of tungsten for lamp 
filaments, There was nothing new in the treatment with an 
organic binding material—the carbonising process was known. 
ooess that 

ent, It 
was not known that the only object of passing the current through 
was to heat the filament, or that external heating would have the 
Defendants did not use the equalising process, which 
was an essential part of the invention, Defendants had not used any 
of the three points put forward by the patentees as being essential. 
The process of building up a filament was well known. 
Welsbach's process was known to be applicable to many metals, 
and all that the patentees did was to tell one to try it on another 
metal. There was no subject matter in merely taking a substance 
well known to bo suitable for a particular purpose, though it 
might not have in fact b:en used for that purpose, and applying 
it to a well-kaown purpose. Counsel contended that the defen- 
dants did not infringe because they did not use an atmosphere of 
steam and hydrogen. Defendants did not infringe because they 


The patentees had made it an essential part of their 
the eleotrio current should be passed through the 


same effect. 


did not carbonise. 


AN ELECTRICAL COMPANY FINED. 


Ar Woolwich Police Court on 19th inst., Mr. Hay Halkett con- 
cluded a long hearing of several summonses brought by the Com- 
missiuners of Castoms and Excise against the Western Electric 
Co., Ltd., and inflicted fines as under: For sending, on January 2nd, 
certain prohibited goods, viz., parcels of materials for telephones, 
to the North Woolwich Sab-Post office, for exportation to Norway, 

5 and £12 12a, costs; for a similar offence on January 9th, £1 ; 
for a similar offence on March 15th, 81: for causing to be made a 
declaration that the parcel on March 15th contained no prohibited 
goods, this being false ia that it contained rubber, £15; and for 
sending, on June 17th, to the Royal Albert Docks for exportation 


prohibited goods, viz., parts of telephone sets, £10. 


Ma. G. E. THOMPSON, one of the company’s managers at their 
North Woolwich works, was fined £5 for aiding and abetting in 
the commission of the first offence, and 103. in respeot of the 


second offence. 


Mr. 81mprson, for the prosecution, said there was no suggestion 
that any of the goods were intended for the enemy, but proceed- 
ings had been taken because the authorities considered that there 
had been gross carelesaness on the part of the defendants in deal- 


ing with prohibited goods. 


For the defence, it was contended that the offences had been 
committed through misanderstandings on the part of certain of 


the company's staff.— Daily Telegraph. 


THE BRITISH ELECTRIC TRACTION Co., LTD. 


Ix the Chancery Division last week, Mr. Justice Astbury had before 
him a petition to sanction a scheme of arrangement and to con- 
firm a reduction of the capital from 44.000.000 to £2,998,398, 
The petition was opposed by certain persons who held income 
According to the Financial News, his Lordship said 
that the Registrar had been bombarded with reasons why the, 
petition should be opposed. Me. Clauson, K. C., who appeared for 
the income certificate objectors, raised a point which Mr. 
Ruszell, K.C., for the company, said he could not discuss then. 
as it would necessitate going into evidence as to the reserve 
fund. The petition was allowed to stand over in order that that 


certificates. 


point might be met. 


TRAMWAY COMPANIES AND LOST PROPERTY. 


AT Edinburgh, Sheriff Guy gave his decision in a case which con- 
cerned the liability of Musselburgh Tramway Co. for a passenger's 
A lady sued the company for 
£5 odd, representing the value of a bag containing a sum of money, 
x3. The bag was left on the seat of a tramcar by the lady. The 
condactor placed it at the end of the car in a box where he kept 
his spare tickets. Later he found that the bag had dieappeared. 
The Sheriff said before the law of deposit could be held to apply to 
the tramway company, it would be necessary to charge them as 
depositaries, and if the articles had been taken to the company's 
Bat the conductor was 
the depositary. There was no deposit with the defenders. In 


belongings which went amissing. 


otti æs the case might have been different. 


these circumstances, he found that the defenders were not liable, 


‘secondary batteries using wet acid.“ 


NEW PATENTS APPLIED 
(NOT YET PUBLISHED). 
Compiled expressly for this journal by Missns. W. P. Trompson & Co., 


slectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


FOR, 1915. 


15,737. © Semi-obscured 
Harris & G. W. Smitu. November 8th. 
15,740. Electric overhead tram trolley." W. Cayv~rs8. November Sth. 
135.759. Cathode for electrolytic cells.“ F. G. WHreLer. November bth. 
(Convention date, January 25th, 1915, U. S.A.) (Complete.) 
15,761. Replenishing electrolytic cells.“ W. S. Suiru. 

(Convention date, June 3rd, 1915, U.S. A.) (Complete.) 
15,762. Electrically-contratled clutches.” W. LANG DON-DRvirs and A. 


reflecting electric incandescent lamp.“ F. T 


November Stb. 


Soames. November Sth. 

15.792. Electric motors.“ F. J. Osius. November 9th, 

15,810. Control of aliernating- current motors.“ P. S. Turnar. November 
9th. 

15,824. Construction of grids for secondary batteries.“ G. A. Sum. 


November 9th, i 

15,842. Electrically-driven adding and listing machines, copying machin, 
typewriters, addressing, talking, or other like machines.“ J. Drucoecr. 
November 10th. - 


15.863. “ Pocket iamps.“ Dreineg.  Scunemre & Co. ETX TUI 
(21S. u. 8. HI. November 10ih. (Convention date, December Sed, 1914, Ger- 
many.) (Complete.) 


15,873. “Sparking: arrangements for electric ignition devices." H. W.F. 
IRELAND, November 10th. 

15.878. Electric switches.” Burris Tuomsox-Hovuston Co., Lo. Novem- 
ber 10th. (General Electric Co., U.S. A.) 

15.883. Electric switches or bell pushes.” M'. R. Broxamw, November 
Oth. 
i 15,915. Hiph-frequeney alternating-current relays for cadio-telegraphy und 


< 


the like.“ KX. W. SHARMAN, November IIth. 


15.922. Combination electric turn switch and wall plug.” C. E. Bine 
November Ich. (Complete.) 

15.980. Electric els.” C. Fery. November lth. (Complete.) 

15,971. Trolley collectors for overhead tramway, railway, and like 
vehicles.“ P. W. Stree. November 12th, 

15.978. Electrochemical micropho des, principally for use in conneiion 


with wireless telephony and telegraphy.” A. F. Sykes & S. Foro. November 
Rih. 

15,985. *“ Electric lamp holders for vehicle head lamps." F. E. Wusos, 
W. A. SURPOHERD, and PoweLL & Hanmer, Lro. November 13th. , 

15.986. Electrical connections for use in the electric lighting of auto- 
mobiles.” F. E. Witsox, W. X. SHEPHERD, and PowreLL & Hanuge, Lin. 
November 12th. l 

15.980. Construction of terminal for electrice switches, couplings, acd th- 
like.” G. MARKT. November 22th. (Complete.) 


16,017. Combined gair and clectric triple valves.“ W. G. Canton. Novem 
ber 12th. (Complete.) i 

16,044. Electric flv-traps.' J. Satinover. November 13th. (Convention 
date, November 27th, 1914, U.S.A.) (Complete.) 

16,053. “ Automatic protective gear for clectricul systems.“ M. Rosts- 


Rau & FL A. Couse. November 43th. 


16.057. Venting appliance for use in connection with accumulators or 
A. E. Nivu., November 13th, 


16. 8. Electric meters.“ H. O. Merkimas & T. Speirs. November 13th. 
(Complete) : 
16.000. Telephone systems,” AtTomatic TITAN Manuracturte Co., 


Lto, X S. R. Siti. November 13th. 


PUBLISHED SPECIFIOATIONS. 


LOLA. — 


DEVICE For USE ix CONNECTION WITH ELECTRIC MOTORS DI 


10,048. | | 
Signal Ges. April Elen. 


Covetep WiTH Pemes, WATER SIRENS, AND THE BIKE, 
(August 8th, 1913. Addition to 7821/14.) 

10.562. Dovpne-rork ILT ROTAKY CONVERTER, ALSO APPLICABLE AS A 
DOUBLE CURRENT GENERATOR OK Motor, J. L. la Cour. April 29th. Conver: 
tion date not granted.) : 


11.837. APPARATUS FoR CONVERTING DIRECT INTO ALTERNATING CURRENTS, AND 
Vick VERSA . Palkenthal. May 13th. | 1 f 
16.00. MANUFACTURE or Iscaspiscest Erectie Lawes, II. G. Finch ‘lan 


Guernsey) and Jo F. Poynter. july 15th. 

20,009. “THFRMOPILES AND PRFRMO-LLECTRIC MEAS! RING APPARATUS. 
rath, September 21st 

21.143. I rer AULA THAT Toots, W. J. 
weelth Electric Tool Co. October 17th. 


H. H. u- 


Mellersh-Jackson (Comme - 


20338. Irin Mastis, A. B. Smith. October Bist. (October 1d. 
1913.) , , 
21,471. RECHIVING ARRANGEMENTS FOR Winktess TRLPGRAPHY. I. W. Sira 


ford-Andrews & A. Orling. October 24th. 

21.500. REGULATORS FoR CHARGING ELECTRIC SFCONDARY Barrens. E. R 
Jacobson, October 26th, (December 3rd, 1913.) 

21.512. ELECTRIC STARTING SYSTEMS FOR PN TEENAL-COMBUSTION Exsis Fes 
AUTOMOBILES. E. B. Jacobson & C. J. Gust. ien. Oviober 20th. (Decorate: 
Ord, 1913.) 


21009, X-ray Apvarates. E. E. Greville, October 271th. 

21,761. ELECTRICAT SWITCHES. Midland Electric Manulacturing Co. & M I. 
Barber. October 30th. , A 
21. e. Erneraican Swircurs, Midland Electrir Manufacturing Co. & K. 
Barber. November teh. 


22.639. COrL-WINDING AND SIMILAR MACHINES, G. P. Thompson & Ml 
Magm to Syndicate, btd November 1rth. 
24,455. SECONDARY DATTERS OX ACCUMULATORS. 
Pape, Ltd. December Bed. 8 Soak 
24.419. II- Ito COMPOSITIONS Fok Erretercat: INSULATION, AND THR TR S 
OF MAKING THE SAME. British Thumson-Houedon Co. (General Elector I) 
U. S. A.). December zist, 


J. C. A. Wad & R: hee! 


1915. 


378. Lire CABLE Jowt BOXES asp Tuk tink. . A. II. 
Garrard, January 9th. 
QO), DISTRIBUTION FUSEBOARDS FOR ELECTRICA CIRCUITY. 
. í z 5 90ih 
Manufacturing Co. & W. I.. Barbee. Januars 20th. . l i 
l. ELECTRICAL Switcitks. Midland Electric Manufocturing Co. & M. !- 


Railing & Cot 
Midland Fl. nuè 


Barber. January Anh. ° , i l 
3.513. Enectee Hiatine EriweÊst. Cable Accessories Co. & F. H. R. 

March Ath. (Nddition to 21.568 13. i T 
3.570. Erretkie Motor f. Svsrrus. Igranie Electric Co. Gu“! 


Hammer Manufacturing Co.). March oth. 


. „. Ernie Barrens, H. G. C. Thofehrn. April Mth. TE 
6.217. Woertess rien. C. XI. Agner. April 200 h. (June Sth. 111 
7.211. MEANS FOR STARTING ELFCTRIC Motors. G. A. Narubog. ace 

8. 173. Varotk Evectkic RECTIFIER SYSTEMS, British Westinghouse Fette 


duly lth, 1914.) 


and Manufacturing Co. June 2nd. 
P. J. Hackett. June 2nd- 


8,203. TELEPHONE TRANSMITTERS, 


THRE 
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THE MAGNETIC AND ELECTRICAL 
PROPERTIES OF PURE SILICON-IRON. 


From the point of view of the electrical engineer, no alloy 
of iron is more important than the low-hysteresis silicon 
steels, the remarkable magnetic properties of which were 
discovered by Sir Robert Hadfield nearly 30 years ago. 
The use of this material for the cores of transformers has 
in recent years increaszd by leaps and bounds, for high 
permeability, low hysteresis, and high electrical resistance 
are combined in the 2'5 to 4 per cent. alloys (of course, 
after special heat-treatment) in a way which renders them 
far superior to any other known material. From figures 
recently available, it would appear that not far short of 
40,000 tons a year of this low-hysteresis material are 
being used in America alone, and there is a corresponding 
consumption in Europe. In a paper read before the 
Franklin Institute in 1910, the author, Mr. Martin G. 
Lloyd, estimated that there was then expended in America, 


to supply core losses in transformers alone, power costing 


nearly four million dollars annually. If one includes 
generators and motors, the figure for the present year may 
be anything from three to five times even this enormous 
sum. It is evident, therefore, that the use of low-hysteresis, 
high-resistance core material for electrical machinery is a 
matter of considerable national importance, and every 
improvement in existing materials must be eagerly studied 
by electrical engineers and quickly adopted if within the 
range of practicability. | 

In the current issue of the American Institute of 
Electrical Engineers, Mr. T. D. Yensen describes the 
mugnetic and electrical tests which he has made on a series 
of pure instead of commercial silicon-iron alloys—that is 
to say, on alloys made in vacuo from pure electrolytic iron. 
The iron used in these experiments contained less than 
0'01 per cent. carbon, and this fact is of peculiar interest, 
for it has been thought that the influence which silicon has 
on the magnetic properties of iron is to be ascribed, not 
to any direct action, but to the neutralising effect of the 
silicon upon carbon. It is evident from these experiment, 
that some other explanation must be looked for. Micro- 


scopic examination shows that while a small part of the 


silicon reduces the iron oxide present, the remainder com- 
bines with the iron in solid solution. 

Before being used, the electrolytic iron was crushed and 
thoroughly cleaned, and melted with the alloying element 
in a fused magnesite crucible in an Arsem electrical vacuum 
furnace working at a pressure of about 0°5 mm. of mercury. 
Th: ingots were forged into rods about ) in. by 20 in., and 
from these rods 14-in. test pieces were prepared for the 
magnetic and electrical tests, and 24-in. lengths for the. 
mechanical tests ; tests being made on the specimens (1) 
as forged, (2) after annealing in vacuo at 900° C. and 
cooling at 30° per hour, (3) after annealing ab 1,100° C. 
and cooling at the same rate. 
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The addition of silicon increases the elastic limit and 
ultimate strength of pure iron in direct proportion to the 
amount added, reaching a maximum at about 4°5 per cent., 
where the yield point of the forged alloy is about 94.000 
and the ultimate strength 105,000 lb. per sd in., some 
8,000 lb. per aq. in. higher than the values for iron-silicon 
alloys containing carbon. Annealing has the effect of 
diminishing the mechanical strength of these alloys. 

As first shown by Hadfield. in the case of commercial 
steels, the addition of silicon to pure iron considerably in- 
creases its specific resistance, by an amount approximately 
proportional to the silicon content. The specific resistance 
of the 4°5 per cent. alloy is about 58 microhms at 20° C. 
That of the 3-4 per cent. alloy is 48°5 microhms; while the 
corresponding figure for commercial silicon steel is 51:2 
microhms. 

It is with regard to magnetic properties that these alloys 
show the most remarkable qualities. The induction curves 
(H — B) show two distinct maxima, one for a silicon con- 
tent of 0°15 per cent. and the other at 3°4 per cent. The 
former is no doubt the point at which the iron reaches its 
maximum purity on account of the neutralising effect of the 
silicon on the small amount of impurities—carbon and 
oxide—present. Mr. Yensen is of opinion that the second 
maximum may be due directly to the action of the silicon, 


as Gumlich has shown in the case of iron-cobalt alloys, 


although there is some evidence against this; but the whole 
subject needs further investigation. Silicon, of course, is 
very closely akin to carbon chemically, and the silicon- 
iron combination deserves to be studied with the same 
thoroughness as the carbon-iron alloys. The complete 
phase diagram needs to be worked out—an admirable re- 
search for some capable research student. 

But to return to the 3'4 per cent. silicon alloys. The 
astonishingly high values obtained for the permeability are 
without precedent in the annals of the magnetic properties 
of iron and iron alloys, the maxima rising to the extra- 
ordinary figure of over 60,000 in the case of the 0°15 and 
the 3:4 alloys annealed at 1,100°C. Mr. Yensen himself 
last year found a value of 19,000 for pure vacuum iron, 
while Gumlich and Goerens in 1912 made silicon alloys 
which had a maximum permeability of 11,600 for the 0'4 per 
cent. alloy, and 9,400 for the 4 per cent. alloy. The com- 
parison with ordinary commercial silicon steel is, of course, 
even more striking, for the maximum value in the case of 
the latter is some 3,000, or one-twentieth of that for the 
pure alloys, while the hysteresis loss is as 10 to 1, and the 
maximum value of B as 8 to 1 in favour of the vacuum 
alloy. Even for the maximum value h = 15,000 the 
permeability of the pure alloy is twice that of the commercial 
steel, while the specific resistance is only just a little higher, 
namely, a8 51 is to 48 in the case of the latter. 

The new alloys will doubtless be prepared by other in- 
vestigators and their properties re-examined, but Mr. 
Yensen appears to have taken every precaution in his tests, 
and there seems no reason to doubt that he has put the 
coping stone on the pioneer work of Hadfield by giving the 
electrical engineer two new most valuable iron alloys, one 
low in silicon content, not very strong but extremely ductile, 
of high permeability, low bysteresis and low electrical re- 
‘sistance, and another and more, important alloy fairly high 
in silicon-content, very strong, moderately tough, of extra- 
ordinarily high permeability and low hysteresis, and of high 
electrical resistance. Possibly the cost of manufacture may 
turn out to be so high as to be prohibitive, but, in spite of 
the fact that the raw materia] must be prepared electro- 
lytically and the alloy melted in an electric vacuum furnace, 
there is no obvious reason why this should be so, provided 
the material is made on a sufliciently large scale. This at 
least is a possibility which merits the most serious considera- 
tion on the part of the makers of electrical machinery and 
of the raw material indispensable for their efficient working. 


THERE has been a marked advance in 
Lead. te price of lead during the past few 
weeks, an advance which has taken everybody completely 
by surprise, and under the influence of which prices were 
driven to £28 for near delivery, while it is expected that a 
still higher range of prices will be established before the 
war comes to an end. There is no doubt that the upward 
movement is based entirely upon war consumption and war 
conditions. With statistics of production practically un- 
obtainable, and with the curtain rang down upon consump- 
tion in all markets, the student of price movements is 
practically thrown upon guesswork in arriving at his deduc- 
tions. All sorts of unexpected difficulties have conspired 
to stiffen up the market. Shipments from abroad have 
been restricted in many directions, and have sometimes been 
held up altogether, while when vessels do come to hand, the 
utmost difficulties and delays are experienced in getting 
them discharged. There has been extraordinary activity in 
connection with the supply of Russian requirementa, and 
large quantities of lead have been purchased for Archangel, 
while some shipments are also intended to be made from 
here to Viadivostock. It had been feared that navigation 
to Archangel would have ceased ere this, but a number of 
ice-breakers are at work, and there seems a reasonable 
chance of the waterway being kept in a navigable condition 
for some time yet. At any rate, one steamer left here last 
week, and there is a boat loading this week at Liverpool for 
this port. The arrivals of Broken Hill soft lead are much 
below expectations, the reason being that large quantities 
are being shipped direct to Japan in order to supply the 
works engaged there upon turning out munitions for Russia. 
There is no doubt that this factor is playing a part here in 
the maintaining of a high leyel of prices. Spanish exports 
have been irregular this year, and some very small monthly 
totals have been returned. The English refiners complain 
loudly of the difficulties they are experiencing in connection 
with the labour supply, having large quantities of silver-lead 
available for treatment, but not having the men to deal 
with the stuff. Consequently, furnaces are idle, and the 
output of pig-lead is reduced. All things tend to set up 
conditions of stringency. Lead is scarce, and Russian con- 
sumption is on such a scale as to preclude the probability 
of there being any surplus metal available. 


THE annual conference of the As:ocia- 


Italian zione Elettrotecnica Italiana was held at 
ee Leghorn in the second week of November. 


German Yoke, under the presidency of Signor Semenzz. 
of Milan, and in the presence of those 
whose names are well known both in Italian science and in 
electrical manufacturing in that country. According tos 


brief report of the proceedings which has come to hand, 


the mos? important question before the conference 
related to the nationalisation of the electrical industry, in 
regard to which much has been accomplished through 
the statistical documentution of the electricity works in 
Italy, the cataloguing of makers of electrical and accessory 
plant, and the study of Customs tariffs with respect to the 
development and protection of national industry, the results 
showing facts of great promise. The conference also dis- 
cussed the problems of foreign patents, the formation of 
Italian syndicates of constructors of electrical machinery 
and plant, and measures for the promotion of the finan- 
cial organisation of the industry. The final conclusion, 
which confirms what we have recently set forth in this 
journal in regard to Italian electrical engineering firms, was 
the expression of great confidence in the promise of the 
industry securing emancipation from the Teutonic yoke 
(l'emancipazione dell’ industria elettrica Italiana dal giogo 
Teutonico). The. Italians, it is evident, mean business in 
trade as well as in war, as the conference unanimoualy 
selected Trieste (Austria) as the locality for the next 
congress. 
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TO ORGANISE BRITISH ENGINEERING 
INDUSTRY. 


Many an important movement has had its origin in a club 
room. Last week we referred to an interesting scheme for 
the reorganisation of the electrical industry which was 
advocated in a Birmingham club meeting. To-day we 
give some particulars of another and even more ambitious 
club proposal which has been under consideration at Man- 
cheater for twelve months. Its very worthy object is the 
organising of the British engineering industry, which 
naturally embraces the electrical as one section of the 
whole. It is interesting to note that each of these pro- 
posals wishes to absorb the existing organisations in its 
field, avoiding waste of effort in some directions and add- 
ing to their operations in others making for strength and 
inflaence. 

The meeting of the Engineers’ Club which was held at 
Manchester on Friday, November 19th, was attended by 
150 members, and it resolved to take immediate steps along 
the lines recommended by its Special Committee. It formed 
itself into a council which met on the following Monday, 
65 members being then present. Several offers of subscrip- 
tions towards the initial expenses were made. A provisional 
committee was appointed to act for six months, Mr. H. W. 
Brady, being elected hon. sec. pro lem., Mr. H. T. Wilkinson, 
who had acted in that capacity to the Special Committee, 
being unable to carry on the duties. The provisional com- 
mittée will doubtless have to report in due course regarding 
what measures shall be taken to carry the recommendations 
into effect. Manchester is, of course, a very important en- 
gineering centre, and as its works are, for obvious reasons, 
exceedingly busy just now, the large attendance at both 
meetings shows how keen is the interest taken in the matter. 

If the whole-hearted support of the industry and adequate 
financial backing can be secured the Manchester Engineers’ 
Club considers that the success of its proposed organisation 
is assured. And it considers that that support and 
backing will be forthcomirg if every British engineer 
approaches the matter in a spirit of pure patriotism. 
Therefore, given patriotism, the object which hag been the 
occasion of such deep thought on the part of the committee 
will be reached. We suppose, therefore, if the scheme 
does not succeed we shall have to ascribe the failure to lack 
of patriotism. Possibly some of us would have preferred 


that the proposal should not be introduced in this manner. 


It may happen that there are other schemes in preparation 
which also lay claim to our patriotic support, and in such a 
case patriotism may have to discriminate between them. 
As a matter of fact there are several projects before us at 
the moment aiming at the more efficient organisation 
of our industries, and already several associations 
are more or less actively engaged. Each of them 
is working, or is designed to operate, in its own particular 
way, and recognises, along with the Manchester Club 
Committee, that the British engineering industry must 
organise without delay to take advantage of present oppor- 
tunities and to meet the conditions which will follow the 
termination of the war.” But none of them is as strongly 
supported as it would wish to be. Unfortunately, associa- 
tions such as we have in mind are in danger of overlapping, 
and by their multiplication much wasted effort, and 
perhaps some annoyance, may be occasioned. If che 
Manchester idea of some voluntary organisation of a 
whole industry — taking the form of an Association “on a 
non- trading and non- interference-with- prices basis could 
be carried into effect, bringing all existing organisations 
together in one great national association, the idea in 
theory, at any rate, would be admirable. How it would 
work out in practice is quite another matter. The British 
independent spirit is still very strong and it will so continue 
after the war, among associations as well as among indi- 
viduals. It is not intended to banish that independent 
spirit, but to so organise it that it shall not have destructive 
effects within the industry. 

We agree that the multiplication of such organisations is 
undesirable, and the Club seems to entertain some idea that 
an existing association might so modify its constitution and 
extend its operations as to inclade the objects of the present 


scheme. It is felt that it would be better to adopt that 
course, if possible, rather than to establish a new Association. 
We remember that one of ‘the Associations has already 
through the lips of ite secretary expressed its conviction in 
favour of a Federation of all such Associations. We 
remember also that some existing organisations are con- 
sidered to have succeeded or failed, whichever way we 
please to regard it, by reason of price-regulation efforts. 
Is modification of constitution intended to imply alterations 
in this respect ? . 

The prefatory note of the green pamphlet that lies before 
us seems to express the view that German and Austrian 
foreign trade is waiting to fall into the British lap if only 
we can build up an organisation that embodies a broader 
and loftier view of the responsibilities, the opportunities, and 
the powers of our engineering industry.” Well, that may 
be the case—it all depends upon what our word “ organisa- 
tion means, how long it takes to get the said organisation 
to work, whether it is able to secure “ co-operation between 
competing firms,” and go forth. Trusts or combines that 
enforce uniformity and stifle individual initiative” are not 
advocated, but in place thereof there is suggested a huge 
voluntary organisation of the whole industry based upon 
a recognition of the interests common to competing firms 
and common alao to employer and employed.” By such 
voluntary organisation and co-operation a great deal can 
be done to improve manufacturing processes, to develop 
foreign trade, and to secure for employés better conditions 
of work and a larger share of the fruits of their labours.” 

It is proposed that the new Association should aim at the 
inclusion of every British manufacturing concern in every 
branch of engineering, and, reckoning the capital of these 
concerns at 300 millions sterling, it would have an income 
of £300,000 annually. With such an income, = adequate 
financial backing,” and “ an efficient and energetic manage: 
ment,” what would lie beyond its powers of achievement? 
It would still require that “ whole-hearted support of the 
industry.” It will be agreed that the constitution of the 
Association would require careful framing. It is proposed 
to restrict membership to approved British engineering firms, 
though it says that it aims to get them all, and it 
considers that a large majority, say three-fourths, of the 
beneficial owners of every com or firm seeking to 
become a member should be British subjects.” But much 
appears to depend upon that efficient and energetic 
management,” that thoroughly competent business man of 
unimpeachable integrity.” 

Having in the foregoing summarised in our own way the 
preamble and the conclusion, we may detail the work that 
it is intended to do through the medium of departments 
and standing committees. 

The General Purposes Committee will endeavour to secure 
improved conditions and freights from railway, canal and 
shipping authorities; and by arbitration “or otherwise 


it will settle disputes between its members, for it is recog- 


nised that even in an organised industry there will be 
differences arising. . 

The Intelligence Committee will control the Association 
representatives, will collect, analyse, and distribute technical 
and commercial information among members; it will 
analyse Consular reports, technical and commercial papers, 
and other published matter,” and circulate the result. It 
will receive specific inquiries for businesg and forward 
them to “ firms indicated if earmarked,” or to all members 
if not so earmarked. It will arrange conferences of 
members, and discuss general policy and joint action in 
connection with prospective business. It will send investi- 
gating engineering commissions to various parts of the 
world and will appoint individuals to report on particular 
fields, industries, or specific cases. It will give introduc- 
tions, recommend agents, and make confidential inquiries 
regarding the standing of firms. 

The Production Committee will first promote a better 
feeling between manufacturers, to the mutual good,” and, 
having done that, will raise the standard of manufacturing 
methods and organisation ; it will stimulate manufacturers to 
adopt a progressive and enterprising commercial, technical, 
and manufacturing policy; it will induce members to experi- 
ment continuously, both on their own account and in 
co-operation with other firms or institutions, with a view to 
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placing new or improved productions on the market. It 

will encourage its members to study customers’ requirements 
more Keenly and to try to satisfy them, to issue comprehensive 
catalogues, to send abroad qualified representatives, and to 
fulfil promises of delivery! Finally, it will recommend 
members to consider the advisability of marking their 
goods British made.“ 

The Inventions and Patents Committee will make recom- 
mendations to the Parliamentary Committee respecting the 
law relating to Patents, Designs and Trade Marks. 

The Publicity Committee will circulate the information 
collected by the Intelligence Department; it will dis- 
tribute at home and abroad printed information relating to 
British engineering industry for the purpose of inoreasing 
the demand for British products. It will organise schemes 
for advertising by means of exhibitions, showrooms, and 
otherwise, at home and abroad. It will translate and 
adapt members’ catalogues for the foreign markets, using 
the language and units of those markets and giving full 
prices, code-words and data; this will be done by native 
engineers so as to secure technical accuracy and adequacy of 
description. 

The Finance Commitlee will see that the Association 
stands upon a sound financial basis, but it will also, we 
a a incidentally, arrange for the better financing of 
industry, both for manufacturing and for home and foreign 
contracts. | 

There will also be an Education and Research Committee 
which will do a great deal of useful work and will encourage 
research, and lastly, a Parliamentary Committee. To this 
last will fall the difficult task of inducing the Govern- 
ment to take an active interest in trade in general, and 
engineering in particular, persuading it to create a Ministry 
of Industry and Commerce, whose departments will take 
over the purely commercial matters now handled by the 
Board of Trade. It will induce the Government to re- 


organise the Consular service and make it more useful; to 


appoint the right men as commercial attachés, engineers as 
advisers of national representatives abroad; to appoint 
natural-born British subjects as Consular officers wherever 
possible, and to secure that the service shall be a sp2cial 
medium for the furthera ice of British com nercial interests. 
This committee will also advise the Government on 
engineering matters when called upon to do s89,” and it 
will deal with recommendations from the Inventions and 
Patents Committee and take action thereon when necessary 
or advisable. 

Now, there is so much in the foregoing programme that 
we have advocated at different times that we give the Com- 
mittee unstinted praise for the exhaustive nature of ite 
study of the position. It began its deliberations last winter 
with a series of debates, at the first of which it was decided 
that it was essential that the engineer put his house in order. 
Prolonged study has shown how vast a work lies awaiting 
the organisation which takes that task in hani. It is not 
only the engiueer's own house that requires putting in order 
—that should be its foremost concern; and if it suoceeds 
in such a connection and induces every firm to come under 
its Association roof and ‘‘co-op2rate with its competitora ” 
“ without interference with prices it may be strong enough 
to move mountains—even Parliament. 


AN UNDERGROUND TELEGRAPH CABLE 
INSTALLATION IN PUEBLA, MEXICO. 


By WILLIAM B. HALE. 


PUEBLA, a city founded by the Spaniards in 1532, with a 
population about 100,000, has shown few signs of progress 
until recent years, when many civic improvements have been 
carried into effect. Modern water supply and drainage 
systems have been installed, asphalt pavements and cement 
sidewalks have been laid, and the principal streets are curb 
lighted by tungsten clusters on ornamental cast-iron pillars. 
Uaderground cables have been laid by the electric light and 
telephone companies, and the network of overhead wires 
which formerly disfigured the city has been removed. 


The lines of the Federal Telegraphs had entered the city 
through an old 21-conductor, lead-covered cable, un- 
armoured, which was in bad condition. Open wire lines, or 
an aerial cable, could have been substituted for the damaged 
cable, but the Mexican Government decided to ensure un- 
interrupted telegraphic communication by laying a high- 
grade armoured cable in Puebla. The writer was commis- 
sioned by the Director of Telegraphs, Camilo A. Gonzalez, 
a very able and progressive official, to undertake the 
installation of this cable, which was am by Messrs. 
W. T. Henley’s Telegraph Works Oo., Ltd., of London, and 
conformed to the following specifications :—50 conductors 


Fic. 1.—FrpEAL TELEGRAPH BUILDING, MEXICO. 


of 1˙6 mm. diameter (No. 14 B and S. gauge) copper wire, 
insulated to a thickness of 1˙6 mm. paper with nine wrap- 
pings; saturated core; lead-sheath 4 mm. thick; tarred 
jute serving ; double steel-tape armour, and outer covering 
of jute over all. Tha outside diameter of the cable was 
23 in. (6'3 cm.), and its weight was 7} Ib. per ft. (11-2 kg. 

r metre). 

The old cable had been put down seven years before in a 
duct extending under the sidewalks from the telegraph 
office (fig. 1) to a cable house on the outskirts of the city 
—a distance of nearly one mile. At that time the side- 


Fig, 3.—CABLE DRUM MOUNTED ON JACKS 


walks consisted of blocks of stone laid on the ground, and 
it was an easy task to raise these blocks, dig a trench from 
office to cable house, place in it semi-cylindrical tiles, lay 
the cable in this open duct, cover with flat tiles set in 
mortar, and fill up the trench. Since then, however, the 
stone pavements had given place to cement sidewalks and 
asphalted streets, and the writer was confronted by the 
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alternative of opening up the conduit at a heavy cost, or of 
employing the drawing-in system. It was decided to adopt 
the latter method. Pits were, therefore, built at all street 
intersections to facilitate the work of installing the new 
cable. These pits are of brick, covered on the inside with 
a layer of cement. They are square, and have the follow- 
ing inside dimensions: — 34 in. x 34 in. (86 cm. x 86 em.), 
and 49 in. (1'25 m.) deep. The cast-iron pit frames 


are 39 in. (1 m.) square; and the iron covers, 33 in. & 


21 in. (84 cm. x 53 om.), were cast with hollow tops, 
which were filled in with cement to match the sidewalks. 
The laying of an armoured cable in a conduit is, of course, 
an unusual procedure ; but, in this case, the ducts lacked 
the strength necessary to afford protection to an unarmoured 
cable, as shown by the fact that the old cable had been cut 
in many places by picks in the hands of the labourers who 
made the excavations for the water and drainage pipes. 

As soon as the pits were finished, a small aerial cable 
was made by binding together eight No. 18 B. & S. gauge 
rubber-covered wires with insulating tape, and it was strung 
on the electric light company's iron poles from the tele- 
graph office to the cable house. On account of its light- 
ness, no messenger wire was needed to support this 
improvised cable, and it was rapidly strung by simply 
tieing it to the poles with pieces of No. 14 weather- 
proof wire. Temporary quadruplex communication was 
then established through the overhead cable, and the work 
of pulling oat the old underground cable was begun. It 
was cut in all the pits, and drawn out in sections. To avoid 
the labour of rodding the ducts for the introduction of the 


The lead sleeve previously put on the end of one of 
the lengths of cable was then slid into place, and wiped 
solder joints were made at its extremities. Finally, the 
completed joint was enclosed in a cast-iron joint box, which 
was filled with hot insulating compound. 

Tests of the completed cable, 4,330 ft. (1,820 metres) 
in length, gave the following results, the values noted being 
the means of measurements on the 50 wires :—Condactor 
resistance, 11°16 ohms at about 15° C. = 13°6 ohms per 
mile (8'46 ohms per km.). Electrostatic capacity, 
0:09 microfarad = 011 microfarad per mile (0°068 
microfarad per km.). The insulation resistance of the 
cable was considerably in excess of 500 megohms per mile, 
but the sensibility of the galvanometer employed in the test 
did not permit of a more exact measurement. The differences 
between the maximum and the minimum values obtained 
in the tests of condactor resistance and electrostatic capacity 
of the 50 wires of the cable were small, and this uniformity 
was due to the care with which the joints were made. 

Upon the completion of the tests, the cable was put into 
service by connecting the office end to its switchboard and 
joining the other end to the telegraph lines in the cable 
house, shown in fig. 4. A pothead splice was made on the 
cable in this house, using for the purpose pieces of No. 14 
B. & S. gauge rubber-covered and braided copper wire, the 
ends of which were connected to a terminal board fitted 
with suitable fuses and lightning arresters. 

The cable house is situated north of the city, at the foot 
of the hill on which stands picturesque Fort Loreto. This 
ancient stronghold was the scene of a famous battle, when, 
on May 5th, 1862, the Mexicans, under General Zaragoza, 


FIG. 3.—DRAWING CABLE INTO DUCT. . 


steel hoisting rope which was used to install the new cable, 
a length of No. 8 B.W.G. galvanised iron wire was fastened 
to an end of each section of the old cabie, and was drawn 
into the duct as the old cable was pulled out. ` 

The installation of the new cable was carried out in the 
usual manner. Each drum, mounted on jacks, was placed 
by one of the pits corresponding to its section of conduit, a 
cable grip was attached, and the steel rope previously intro- 
duced into the duct was fastened to the grip, a swivel being 
inserted between the two. A cable winch was then 
mounted at the next pit, and, with two Mexican peons at 
each handle, the cable was pulled in. The drawing-in pro- 
_ cess, shown in figs. 2 and 3, occupied considerable time, the 
winch being too small for a cable of that weight. Much 
difficulty attended the laying of the last section of cable. 
The duct in this section contained a number of curves, and 
their resistance to the passage of the cable increased the 
tension to such an extent, that the winch was unable to 
move the cable. It was therefore necessary to open up the 
420 ft. (128 m.) of conduit between the last pit and the 
cable house. 

The jointing of the cable was done in the pits. Tinned 
copper sleeves were used to connect the wires, and every 
connection was carefully soldered and covered with a 3-in. 
(7:6 em) paper tube. The completed splice was thoroughly 
dried out by placing a lighted charcoal brazier on the bottom 
of the pit and covering the pit for about half-an-hour. The 
joi t was then given two wraps of 2. in. (5'1 cm.) compound 
tape, and over this two wraps of 4-in. (13 mm) saturated 
paper tape, kept in place by binding with linen thread. 


. FIG. 4.—CaBLe House. 


repulsed the attack of the French army of invasion. And 
to-day, the tower of the modern waterworks reservoir rising 
beside the battle-scarred walls of the old fortress, and the 
cable house not far away, offer silent but eloquent testimony 


- to the era of progress into which the Republic of Mexico 


had entered before the outbreak of the present deplorable 
revolutionary disturbances. 


Municipal Electrical Trading in Australia.— The 
Council of the Sydney Chamber of Commerce has adopted a 
recommendation of its Electrical Engineering Sectional Com- 
mittee, deprecating the tendency of governing bodies to enter into 
competition with ratepayers and citizens in trading undertakings, 
The attention of the Chamber was drawn to the matter by the 
Electrical Employers’ Association of New South Wales. The 
activity among municipalities in applying for power to carry out 
installation work on consumers’ premises and the sale of fittings 
and apparatus, &c., called forth the protest, and the Electrical 
Employers’ A:sociation is to receive support from the Chamber in 
any reasonable efforts that it may make to deal with the matter. 


An Edison Celebration.—The opportunity afforded by 
the San Francisco Exposition has been taken to apotheosise “ the 
greatest living American—Thomas Alva Edison.” He was '‘ greeted 
first of all by 50.000 souls on his arrival, then by over 90,000 on 
Edison Day, then by 75,000 school children,” and was fcted by the 
city administration and his old friends of the telegraph. On the 
latter occasion the speeches and toasts were all ticked out by 
sounders, not a word being sp ken until, at Mr. Edison's request, 
Mr. Samuel Insall made an oral response on his behalf.— T. and 7. 
Age. 


———ꝗůñ. ků : — — 
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ELECTRICAL ACCIDENTS IN MINES. 


Durinc the year 1914 there were in the mines of 
Great Britain 47 accidents reported to H. M. Inspec- 
tors of Mines, eight of which were fatal. Four of 
the fatal accidents occurred below ground and four 
on the surface, while of the non-fatal accidents 19 
were below ground and 20 on the surface. | 

In the Scotland Division there was one fatal and 
three non-fatal accidents below ground, and one fatal 
and three non-fatal accidents above ground. Regard- 
ing the fatal accident below ground, it appears a 
little doubtful whether the man’s death should be 
attributed to electricity, but even if this should be the 
correct determination, the deceased must have been 
guilty of more than as the report says, ordinary 
carelessness.” The accident occurred in a roadway 
where there was a four-way box, from which two 
coal-cutters and a small pump were supplied with 
alternating current at 500 volts. The fourth way 
was not in use. The box was hung on standards to 
suit the incoming main cable and the three 
outgoing cables. ‘it was very heavy and strongly 
made, with a lid weighing about 1 cwt. hinged at 
the top. One person could not hold the lid open 
and at the same time insert or draw fuses; either a 
second person was necessary or the lid had to be 
propped up. It would appear that the lid had been 
propped up. When a coal-cutting shift was finished 
it was the practice for the machineman not only to 
switch off the current at the gate end box, but also 
to draw the fuses in the box above mentioned. 

On the morning of the accident, about 6.30, the 
man who was killed was on his way outbye with 
another machineman, when they met the day shift 
fireman who was on his way inbye. The second 
machineman stayed to talk to the fireman fora 
moment, and the other continued on his way outbye. 
A moment or two later the second man followed the 
first one outbye, and on arriving at the four-way box 
found him lying. at the side of the box with the 
fingers of one hand touching the bottom flange. 
The lid of the box had been apparently opened, but 
had fallen, partly shut, and was held from closing by 
a sleeper which had to all appearance been used as 
a prop. He was drawn away from the box by his 
neighbour, who did not feel any shock whilst doing 
so, and he and the fireman applied artificial respira- 
tion, but to no useful purpose. 

Mr. J. Masterton, senior inspector, made an 
investigation of the occurrence, and he reported as 
follows: — ; 

The fuse box was left just as it had been till I examjned it. 
The lid was held 74 in. open by an old pit sleeper 38 in. long. 
The sleeper was damp and greasy, and there was a mark 
inside the lid as if it had slipped there. One of the fuses of 
the pump circuit immediately under the end of the sleeper 
was pressed out of position, the knife edge of it was twisted, 
and the corresponding spring which should receive it was 
spread; the protecting insulating shield inside the box was 
bruised at the hole which the knife edge had been in. 

Two of the fuses on the coal-cutter circuit were drawn and 
lying in position, the third was only partly drawn, and it 
appeared to me as if the door slipped when he was just about 
to draw this fuse. Suppose this had occurred, the man would 
receive a very severe blow at the base of the skull. His 
chance, however, of receiving an electric shock, even when 
being knocked forward and down, was small, and his fingers 
would require to get through one of two 14-in. spaces between 
the insulating shields, which are purposely to prevent acci- 
dental contact. The fuses themselves are of the tubular 
porcelain type, with insulating protection outside the hand- 
grips to prevent accidental contact with live parts. Suppose 
the man did come into contact with a live part, the voltage 
he would receive would be 290 volts, and the average man 
can stand this, even three-phase, if he is not held in contact. 

Mr. W. E. T. Hartley also made an inspection of 
the plant, and he reported as under: — 


There are three points where a sbock might have been 
received, but only by very considerable carelessness. The 
ebonite tubes on the fuse-holders are secured by two small 
roundheaded screws. These heads are live when in use, and a 
hand placed outside the porcelain could touch one of them; 
acain, with a fuse-bolder half drawn, it is possible to lift a 
Coger over the protecting flange of porcelain and touch the 


blade of the holder, which would still be live. The third 
point is the line work behind the protecting shield. This 
could be got at deliberately with ease, but by no chance 
when withdrawing a fuse. The most probable place for any- 
one to get a boek is the small screw mentioned above, and 
the contact would be made by the fourth finger of the right 
hand; after that the blade of the fuse, which would be touched 
by the same finger. In either case, however, more than 
ordinary carelessness is needed. 

A post-mortem examination was made, when it 
was found that there were no visible bruises on the 
body, but there were two little blisters on deceased’s 
hand, one on his little finger and the other on his 
right finger; several unusual conditions in the heart 
and brain were revealed. There was nothing about 
the head or neck to show that he had received a blow. 
The brain showed a little more fluid than usual, and 
the distinction between the white and grey matter 
was more obvious than customary. The blood was 
more fluid than usual. The valves of the heart con- 
trolling the delivery of the blood to the aorta were 
malformed, this defect probably being congenital, 
and being a well-known condition though not a 
common one. This lobe of the heart was, as a result, 
enlarged. The conditions were such that an electric 
shock might easily cause death, though, on the other 
hand, death might occur without any such stimulus. 
It was not probable that a blow, such as from the 
falling of the door of the distribution box, would 
determine death in this case where the man was 
accustomed to pit work. 

Deciding on the balance of probabilities, the case 
has been classified as one due to electricity. 

Of the three non-fatal accidents below ground, one 
accident occurred whilst an unauthorised person was 
replacing a fuse; the second was the result of a man, 
a fireman, taking off the outer glass of a lamp fitting. 
removing the lamp bulb, and attaching an old length 
of twin cable, which had been out of use for two 
years, to the circuit. The twin cable was faulty, and 


the fireman received a shock which might easily have 


been a fatal one, the voltage of the alternating cur- 
rent being 500. 

The third case would appear to have been the 
result of using poor quality cables of German 
manufacture. The voltage of the circuit was 500. 
and the system concentric. A brusher was placing 
loose stones in the waste and had his hand over the 
cable when, without him touching it or moving it in 
any -way, flame burst from it and burned his arm. 
It was the practice of the owners of the colliery to 
buy cable in half-mile lengths; the length from which 
the piece which failed was taken had not given satis- 
faction previously. This experience corroborates 
the injured man’s statement that he had not touched 
or injured the cable in anv way. The moral ‘s 
obvious. 

Of the accidents above ground, the fatal accident 
was entirely due to a breach of the rules of the 
colliery, and occurred as follows;—An underground 


attendant, just prior to descending into the mine at 


3 p.m., handed to a boy, a lamp cleaner, a box of 
matches and a cigarette, asking him to hide them 
for him, and suggesting that they be put on the top 
of the switchboard in the lamp room. The boy hid 
the articles in the place suggested, the man in charge 
of the lamp room not being present at the moment. 
The attendant came out of the mine a little earlier 
than usual, all the coal having been got out, and. 
going into the lamp room, climbed up on to a cast- 
iron bench, and reached for the cigarette and 
matches placed on the top of the switchboard. His 
foot slipped on the bench, and his left hand came 
in contact with the fuse terminals. At the time of 
the accident electricity was being supplied in the 
form of three-phase current at 500 volts pressure, witii 
the neutral point earthed. A motor-generator in the 
lamp room, used for charging accumulators, had its 
bed-plate properly earthed, as were also other parts 
of the plant. The fuse terminals and ammeter were 
7 ft. from the ground, and were thus out of reach 
except bv direct intention. 


— one 
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The man in charge of the lamp room had been 
warned some time previously against storing 
matches and cigarettes in the lamp room, and did 
not allow that to be done. In this instance, advan- 
tage was taken of his momentary absence. In addi- 
tion, the attendant had no right to enter the lamp 
room. This accident also points to an absence of 
discipline. | 

(To be contsnued.) 


OUR TRADING OPPORTUNITIES THROUGH- 
OUT THE WORLD. 


(Continued from page 679.) 


The Trade of Russia. | 

That American Consular representatives in Russia 
are alive to the possibilities of trade development by 
other than enemy countries after the war, and by 
neutral countries during the war, is shown by the fre- 
quency of their appeals to American business men 
in their reports. Two such reports which have re- 
cently come to hand point to the difficulties which 
exporters must expect to meet, and to possible 
methods for overcoming them. The Consul says 
that the general ignorance, among Americans, of the 
Russian language will prevent the States from tak- 
ing advantage of the immense business opportunities 
that will open after the close of the war. Though 
during the past year facilities have been placed at 
the disposal of British engineers and commercial 
men who are inclined to learn Russian, the following 
comments furnish useful reading for us as well as 
for Americans : — 


Until the war started, German was to 
The Russian a great extent the commercial language of 
Language. Russia; the representatives in Russia of 
German firms usually took pains to make 
themselves proficient in speaking and writing Russian. Now, 
however, the German W is prohibited in Russia, 80 
that Russian, hereafter, must of necessity be used in all but the 
few instances where Russian business men have a knowledge 
of English. There. is considerable difficulty at present in 
Russia in securing competent interpreters for English-Russian 
conversations. A prominent American business man in Petro- 
grad experienced great difficulty in carrying on negotiations 
of a rather delicate and complicated character through an 
Interpreter whose knowledge of Russian was apparently per- 
fect, but who did not know sufficient English properly to 
translate all the Russian. For about five minutes he would 
talk quite volubly with the Russian business man, and then 
would explain in two or three sentences in English all that 
had been said in Russian. This, of course, was unsatisfactory 
to the American, who wished to know everything the Russian 
had said. French is not so well known in Russia as is popu- 
larly supposed in the United States. While this language is 
used in diplomatic circles and in the highest society, it is not 
a commercial language, and is of little or no use for most 
business purposes. It is not understood at all by the masses 
of the people. While I was in the United States recently a 
manufacturer, who is contemplating a campaign for export 
trade in Russia, stated that he had had a large number of 
catalogues printed in French for circulation in Russia. French 
catalogues in Russia would be even less serviceable in securing 
business than poorly translated Russian catalogues.” 


Firms that contemplate sending representatives 
to Russia, when the war is over, or sooner, should 
ask such prospective representatives to start imme- 
diately to learn Russian. We hope that a goodly num- 
ber of British electrical men are already equipping 
themselves. By hard study it may be possible to 
gather a fair working knowledge of the language 
for conversational purposes within six months. It 
is one of the most difficult languages in the world to 
learn, and it is only by constant painstaking study 
and practice that much progress can be made. But 
certainly it would be better for these representatives 
to learn the language themselves than to be obliged 
to depend altogether upon interpreters. Outside of 
Petrograd, Moscow, and Odessa it would be difficuit 


to find persons who know English. 


such of their employés as woul 


It would seem as if the time had come when American 
oe and universities, and especially all business schools, 
should introduce the study of Russian into their curriculums 
as a practical help to American business interests in culti- 
vating closer relations with Russia. It would also seem to be 
a wise policy for American Dori houses to offer bonuses to 

voluntarily take up the study 
of Russian. If a large number of Americans would during the 
next few months engage in the active study of Russian, the 
United States would undoubtedly be in a much better position 
to take advantage of the magnificent opportunities that the 
Russian market will offer. Nothing seems to please Russians 


better than to be addressed in their own language, even if it 


has to be done imperfectly. It is said that Russians like to 
hear their language spoken with an English accent, and even 
consider it fashionable to speak it themselves with an English 
accent. English governesses are largely employed, and there 
is discussion at present of the advisability of introducing the 
study of English in the schools. It would not be advisable, 
however, for 5 expecting to do business in Russia 
to wait for Russians to learn English.“ 


British firms hardly need to be reminded that the 
geographical location of Germany, and her commer- 
cial peripatetic activities, have produced armies of 
Russian- knowing travellers who can run into Russia 
as easily as an American can get into Canada. Ger- 
many will not be robbed of the geographical advan- 
tage, nor will the travelling habit cease, after the 
war. If competent commercial men of this type have 
been killed at the front in any number and we very 
much doubt whether that has happened—the de- 
ficiency will soon be made up. 


The report continues: Until the re- 
opening of the Baltic ports American 
Packing for exporters should give special attention to 

the Archangel jacking and crating goods billed to Russia, 
oute. on account of the numerous tranship- 
ments before reaching interior pointe. 
These precautions should include special measures against 
exposure to weather. Goods arriving both at Archangel and 
at Tornea must be carried across a river by boat or sledge 
before being loaded on the railroad. Owing to the congestion 
of traffic at these points of entry, as well as at all interior 
ints, goods frequently lie a long time under the open ‘sky. 
th routes now open were very little used before, the war 
and are without proper warehouses, and the junction pointe on 
the Archangel route are inadequately supplied with such 
facilities. There is also a shortage of rolling stock on all rail- 
roads in this consular district. Goods moving inland from 
Archangel must at present be tranship at Vologda from 
narrow-gauged cars. Goods for Russia from Finland are also 
transbipped at Petrograd.” 


Many articles of American manufacture, 
bought and shipped through Germany 
before the war, and believed to be German 
goods, are now known to be of American 
origin, and Russian importers are active in efforts to make 
permanent connections with such American exporters. In 
this connection it would be well if American manufacturers 
and dealers would mark all goods in some distinctive manner, 
as these goods are frequently confused with German goods 
even now, which may cause delays in the Custom houses. 
The Russian importer of American goods into this consular 
district is at present handicapped by shipping difficulties, un- 
certainty and high rate of exchange, and irregularities and 
delays in mail and cable service.“ 


(To be continucd.) 


Not Made 
in Germany. 


CORRESPONDENCE. 


Letters received by us after 5 P.M. ON TUESDAY cannot appear until 
the following week. Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 

unless we have the writer's name and address in our possession, 


The A.E.G. Meeting. 

I can quite understand that your correspondent, ‘ Anti- 
Humbug, bas: excellent reasons for not disclosing his iden- 
tity. He, however, is continuing to sling mud, and has now 
directed his fire more particularly in the direction of the 
electrical contractor. I therefore challenge him to come out 
into the open, and let us see if his name is as British as his 
sentiments, and if he is not better acquainted with the gas 
than the electrical industry. 

His knowledge of the electrical contracting trade is cer- 
tainly scanty. There are not 3.000 to 5,000 electrical con- 
tractors in the Kingdom. The E.C.A. represents the bulk 
of the important firms, and certainly two-thirds of the total 
capital invested in the business. l 

“ Anti-Hunbug ”’ has purposely misread my letter. I did 
not say that the E.C.A. bad had to deal drastically with its 
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members for trading with alien enemy firms; it is the question 
ut issue which has received drastic treatment. I would sug- 
gest that your correspondent informs himself of the attitude 
of the Association in this matter by a study of the pages of 
the Electrical Contractor for the past sixteen months. 

In my official position in the E. C. A., and during 25 years’ 
contracting experience, I have naturally acquired a very wide 
and, I might add, valued acquaintance amongst electrical 
contractors, and I can say that I do not know of a single 
instance of any electrical contractor supporting alien enemy 
firms such as the Electrical Co. I do not know how these 
companies are being kept warm, but think it more than 
probable that the trade they do is with the fringe of the 
electrical industry, firms who do not quite know with whom 
they are dealing, such a one as I believe Anti-Humbug 
himself controls. 

Your correspondent seems to suggest that any person 
engaged in this business who does not publicly disclaim trad- 
ing with the enemy, is lacking in decency. I regret that I 
cannot follow this logic. Would it not be equally logical to 
expect honest men generally to publicly announce that they 
were not thieves? 

H. Marryat. 


London, E.C., November 24th, 1915. 


The attention of my committee has been called to the 
correspondence under the above heading which has appeared 
during the past three or four weeks in your journal, especially 
to the letters appearing in the last issue signed by E. P 
Allam & Co. and ‘‘ Anti-Humbug.”’ 

With regard to the former, Messrs. E. P. Allam & Co. can 
hardly expect the E. C. A. to give full particulars in a public 
journal as to the action taken by the executive to deter 
members dealing with firms controlled by alien capital such 
as they mention, but I may corroborate the statement made 
by Mr. H. Marryat, that the executive of the Association 
have been very active in that respect. 

I think I may safely say that the whole of the members of 
my Association are extremely averse to dealing with such 
companies, and I am instructed by the executive to accept 
Anti-Humbug's suggestion as to circularising the members 
in this issue. 

If your correspondent “ Anti-Humbug”’ will communi- 
cate with me directly, I will give him the assurance that I 
will not divulge his name to my executive, except with his 
permission, and I shall be prepared to act with him in pre— 
paring the circular letter to be sent to my members. and to 
inform him personally of the steps that we have already taken 
with regard to the matter of which he is complaining. 


Leonard G. Tate, 


Electrical Contractors’ Association (Inc.). 
London, E. C., November 24th, 1915. 


Secretary, 


“ Anti-Hlumbug ” writes a very forceful letter, but, judging 
az a contractor of long experience, I am afraid he has not 
good experience. From his letters, I would say that his 
experience has been gained amongst the cheap and nasty ” 
type of electrical agents and contractors, who have in the 
past undoubtedly only been able to carry on business by buy- 
ing and selling the very cheapest materials obtainable— 
usually foreign. 

To class electrical contractors as a body, or even to suggest 
that the above class forms a majority of electrical contractors, 
is absurd. I do not speak for municipal engineers who have 
placed public orders for German plant, etc., as probably they 
will reply for themselves, 

My firm is the oldest firm of electrical engineers and con- 
tractors in Great Britain, and I am glad to be able to say 
that they have never knowingly bought from German or 
Austrian manufacturers or their agents at anv time. I believe 
that in buying the earlier forms of metallic-filament lamps 
and opal shades, sav-from any geod British firm, such as 
Ediswan, Verity, G. E. C., ete., they have been indirectly help- 
ing German enterprise, but only because these articles were 
not obtainable elsewhere. I honestly believe that this is the 
position of nearly all of the electrical contracting firins of 
any importance. 

There is no quarrel worse than a family quarrel, and for 
some vears past, owing to the misdeeds of a few firms 
(usually firms of the here today and gone to-morrow type), 
our brethren in different branches of electrical engineering 
have been mud-slinging at electrical contractors as a body, 
and as represented hy the E. C. A., both of England and Scot- 
land. This usually has been done for a selfish purpose, but is 
it not time that this should stop? We are all, as classes, 
equally honourable business men, and it only keeps back the 
welfare of electrical enterprise to continue quarrelling amongst 
onrselves. 

[ am afraid, Mr. Editor, that this letter is a very general 
ene, but I have been very sorry for a long time back to read 
and hear similar kinds of ‘authoritative’ statements to that 
by Anti-ffumbug,” and to know of the quarrels amongst 
the various classes of electrical workers. I always comfort 
myself by remembering what is nearly always correct, and 
that is that the real workers work on in unison, and it is the 
drones who make the noise. 


Let us all do our work faithfully and honestly, leaving 
foreign goods alone, and it will be for the good of our country 
as Well as ourselves. i 

Thos. B. Wright, A. M. I. E. E. 
` (Anderson ck Munro, Lid.) 
Glasgow, November Ath, 1915. 


Swiss or German? 


The purport of your leaderette under the above heading in 
your last issue re the ‘‘ Bank fir Elektrische Unternehmun- 
gen, of Zurich (generally called Electrobank'’) is not 
clear to anyone conversant with the actual facts. The Electro- 
bank is a subsidiary of the Swiss Bankverein, of Zurich, and 
an international undertaking belonging to one of the great 
Continental rings for the development and financing of elec- 
trical undertakings all over the world, and well known to all 
engineers connected with pioneer work or the financing of 
large undertakings. . 

You may be sure that the Electrobank has no need or 
intention to change its coat, as apparently your article 
seems to suggest, and any change made in its directorate has 
no bearing on the present war, but it is only natural that 
the Bank should wish to absorb in their directorate the best 
technical talent available, and that the seat which became 
vacant through the death of Emil Rathenau should be filled 
by Dr. Deutsch, who is one of the heads of the A.E.G. and— 
no matter what we may think of Germany as a nation—a 
capable man in electrical work. 

hold no brief for either the Electrobank or Dr. Deutsch, 
but I deplore any articles which may very well debar English 
manufacturers in the future from participation in inter- 
national undertakings, which, as you are well aware, all large 
electrical undertakings must continue to remain. 
A. M. H. 

Brighton, November 2th, 1915. ; 


[The object of the writer of the above letter is not as clear 
as it might be. The “actual fact” remains that whereas a 
vear ago there were 19 German and seven Swiss directore. 
there are now 18 German and 14 Swiss. Does the writer 
suggest that a large number of additional Swiss directors. 
together with Dr. Deutsch, were required in order to repair 
the loss of technical talent suffered by the death of Emil 
Rathenau? “A. M. H.“ says that the changes have no bearing 
upon the present war. The directors in their report aay: 
‘Concessions had to be made to the nationalistic currents in 
the sense of occasioning the retirement of deserving adminis- 
trators and officials from their positions“ (EI EC. Rev.. Octo 
ber 29th, p. 576). The solicitude of our correspondent for the 
interests of English manufacturers as shown in his closing 
paragraph is quite pathetic. It would be interesting to know 
to what extent British electrical manufacturers have bene- 
fited in the past froin the operations of such Continental 
banking organisations.—Eps. ELEC. Rev.) 


The Institution and Alien Enemy Members. 


The correspondence under the above heading is indicative 
of the opinions of a considerable number of members of the 
I. E. E., and it is apparent that steps should be taken t. 
remove from the list of membership those individuals tainted 
with the blood of our viperous enemies. A naturalisatien 
paper will not change an individual's nature any more than a 
coat of wool will turn a lion into a lamb. It is merely a 
subterfuge. 

If the members are united in their desires, why not peti- 
tion the Council of the I. E. E. to take action? I strongly dis 
agree with * Another Station Engineer” and his definition 
irresponsible demigods, as it is evident that the members com- 
bined can enforce their demands, providing they are united. 

My own view is that the members of the IE. E. should 
prepare their protest outside the Institution, and if they feel 
justified present it to the Council. I should be pleased tò 
hear from any member sharing my views, with the object of 


taking speedy action. 
W. Ellerd- Styles. 
London, W., November 29th, 1915. 


Decimal Coinage and the Metric System. 


Mr. H. M. Sayers writes to point out that his letter in our 
last issue should read ‘' 2,000 salary and wages payment, 
not £2,000" as printed. We regret the error. Eps. ELE. 
REV. 


Birmingham Tramway Aceident.— With reference 
to the accident which recently occurred on the Birmingham Oor- 
poration tramways, and was referred to on page 655 of a previons 
issue, the Electro-Mechanical Brake Oo., Ltd., of West Bromwich. 
ask us to state that the car was not fitted with the Maley 
electro-mechanical rail brake, with which a large number of the 
Birmingham cars are equipped. 
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ELECTRICAL ACCIDENTS IN 1914. 


THe following is the Report to the Chief Inspector of Factories 
and Workshops, submitted by Mr. G. Soott Ram, H.M. Electrical 
Inspector of Factories :— 
During the past year I have had considerable assistance from 
‘three of the Divisional Inspectors—Mesars, Topham, Evans and 
Lowe, in the North-Wertern, North-Eastern and Midland Divisions 
respectively—and various members of the district staff have also 
done much work, especially in the investigation of acoidents, Mr. 
Evans reports that he has taken every opportunity of getting into 
touch with consulting engineers and contractors, so that all new 
work for which they are responsible may be put up, in the firat 
instance, in acoordanoe with the reyuirements of the Regulations. 
He points out, as does also Mr. Topham, that many contractors put 
in inferior apparatus and material, on account of cheapness, well 
knowing that it does not comply with the Regulations, being 
afraid that if they tender for work whioh will comply with the 
requirements, other contractors will not do so, and will get the 
orders on the question of price alone. The factory occupier event- 
ually has to suffer, and is put to a greater expense in patting the 
matters in order than if he had paid for the proper material in the 
first instance. The obvious course for consulting engineers and 
for factory occupiers is to specify that the installation shall 
comply with the Regulations. If then it is found not to be in 
accordance with the requirements, the contractor can be called 
upon to put it in order at his own expense. The extra cost involved 
is becoming less important, as more manufacturers are making 
apparatus (e. g., fuseboards, &c.) to comply, which is little, if any, 
more costly than the inferior and dangerous types which do not 
comply. Mr. Lowe finds that by repeated visita to different districts 
the local contractors are beginning to realise that bad work is liable 
to be found out and condemned, and are improving their standard 
accordingly. Both Mr. Evans and Mr. Lowe draw attention to the 
inefficiency of earth connections on most installatione, and they 
enumerate many other dangerous conditions which they have 
found. Mr. Topham found some high-tension switchboards having 
passage-ways only 18 in. wide, and unprotected conducters all 
along one side. Mr. Shinner reporta that in the case of an accident 
in a factory sub-etation, where a workman of a Corporation electric 
supply department got on to some high-tension conductors, and 
was rescued by one of the factory employés, the Corporation 
showed their appreciation by presenting the reecuer with £10. 
Reports from other districts show that varioue defects in installa- 
tions have been found and dealt with. Many inspectors refer to 
the continued increase in the use of electrical energy for power 
purposes. It is impossible to make an eetimate of this increase for 
the past year, as I have generally done, as the ueual returns from 
sources outside the department ara not available. 
Four prosecutions for breach of Regulations were taken during 

the year, and penalties of £5, 310 and £50 were imposed. One 
case was dismissed on technical (legal) grounds. 


TABLE I.—AcciDENTS AT ELECTRICAL GENEBATING STATIONS 
AND SuB-STATIONS IN 1914. 


(The sma!! figures relate to fatal accidents, and are included in the 
principal figures ) 
Pob'ic suppꝰy 


stations and O.her 
Description. . ad stations, 
tramways. 
Non-electrical :— 
At engines, pumps and generators ... a 36 1" 
At boilers and steam plant iik cae 76 1 
At coal-handling plant 885 cas a Į»? 1 
Falls ... Fa oe des Sw 885 972 5 
Struck by falling bodies see 885 sie 3h* 1 
Miscellaneous ... P S vi sea 88! 13 
Total eoe eee eee 350 31“ 
Electrical :— —— — 
At switohboards when engaged in ordinary 
routine work ees eee yis igs 19 7 
Cleaning, repairing, &c, at live switch- 
boards or other “live” oonductors 29! 20! 
Cleaning, repairing, or other handling of 
switch hoards supp sed to have been made 
dead 05 eee o.o eee eee eee 21 3 
Adjasting brushes and cleaning commutators 
and flashing at commutators... 850 2 4 
Miscellaneous ... en ae sis 888 13} 3 
Total ... ine eee 665 34} 


The mechanical accidents are fewer by 58 than in the previous 
year, a redaction of 13 per cent. They are such as are liable to 
ooour in engineering works. A number were due to working on 
moving machinery. One, causing two deaths, was due to the 
W ta of a steel bottle of oompreseed air for starting a gas 
engine. 

The number of electrical accidents is slightly larger—99 as 
against 94 in the previous year, with four fatalities as against 
three. Under the first heading of the table some of the accidents 
were due to mistakes on the part of the switchman ; others were 
due to matters beyond his control, either to faulty switch gear or 
to faults on the circuit at some distant point. In all cases the 
injuries were burns. In one the tank of an oil switch burst, and 
the attendant was injured by the burning oil. Six of the accidents 
occurred in the renewing of fuses. 


One half of the total accidents in electrical stations occurred to 
men when working on live conductors—mostly on switob boarde. 
Eight occurred on extra-high-tension systems. and three on high- 
tension systems. Two cases were fatal. One of these occurred 
in a consumer's sub-station toa man dusting a switch (5 000 volts) 
in a compartment with a door normally kept locked, but which he 
had himeelf opened. He was probably under the impression that 
the switch was dead, but the controlling switch in another com- 
partment had been left on.“ The other case occurred to a man 
working in an underground sub-station making contact with an 
inadequately protected temporary cable (2,400 volte). In most of 
the high-tension accidents the injured persons were doing work 
which was unauthorised and were themeelves to blame. In one 
case an engineer attempted to do some work ina switch cubicle 
(10,000 volts), Theswitch was not in use, although live on one side, 
and it could have been made dead by means of the isolating 
switches provided for the purpose. Thie, however, involved the 
taking down of a heavy iron ecreen, and rather than take the trouble 
to do this he took the risk. This accident emphasises the desira- 
bility that such doors should be hinged or made to slide on runners 
eo that they may be readily opeued. One accident was caused 
through a short circuit to the framework of the ewitchboard by 
the metal end of the insulating pole provided for operating the 
isolating switches. One accident was due to the misunderstanding 
of a telephone message. Of the accidents on medium-pressure 
and low pressure systems, 16 were caused by making short circuits 
with ordinary spanners, screw drivers or pliers., One accident was 
due to short circuit in attempting to remove the tank on a live oil 
switch. Two other fatal accidents under this heading were 
reported, but they are not included in the table as they did not 
occur on premises under the Act. One was in a switch-house on 
a 10,000-volt system, and the other at a transformer box in the 
street at 2 400 volts. š 

Under the next heading, the fatality occurred to an engineer-in- 
charge taking hold of live conductors of a high-tension aro 
lighting switchboard presumably thinking they were dead. A 
switch controlling the switchboard had apparently, contrary to 
the usual custom, been left on inadvertently from a previous shift. 
The victim was, no. doubt, to some extent blameworthy in not 
ascertaining for himself whether the board was dead. 

Under the miscellaneous accidents, the fatal case occurred to a 
man who touched with his head a neutral conductor of a high- 
tension alternator. Several alternators were running in parallel, 
the neutral point of one being definitely connected to earth. It 
had previously been assumed that the neutral points of the other 
machines would have been very nearly at earth potential. In this 
case it proved that there was 500 volts pressure to earth. The 
machines were of different types, and the one in question was of 
lower voltage than the others and connected through a step-up 
auto-transformer. 


TABLE II.—ELECTRICAL ACCIDENTS IN FACTORIES OTHER THAN 
ELEOTBICAL STATIONS IN 1914. 


(The small figures relate to fatal accidents and are included in the 
principal figures.) 
Aroing of switches ang eee ss 950 928 .. 38 


Arcing of fuses ... aee sa ae ‘aie sis ses 9 
Shock or burns when replacing fuse wires ... Sas oe 22 
Portable apparatne, connectors and flexible wires ... .. 65? 
Unprotected conductors, switches, terminale, fuses, e.. 397 
Working on live electrical apparatus f ekilled persons. 42! 


or conductors l unskilled persone. . 46° 
Miecellaneous accidents in electrical manufacturing and 


repair works—mostly in testing operations... . . 56} 
Adjusting brushes and cleaning commutators and flaship 
at commutators ... nae ssi sue ite sa 6 
Miscellaneous... sia bas 925 dug see wee, ai? 
Total eee l s.o eee 350!" 


* One fatality, fall following shock. 


The electrical accidents in factories are fewer by 68, or 16 per 
cent., than in the previous year, the number of fatalities (16) being 
one less. The accidents in renewing fuses afford examples of the 
dangers of different types of fuses to which I have drawn attention 
in former reports. Most of the injuries are burns from short 
circuit, bat some from shock. In some cases short circuits were 
made by getting the fuse wire or pliers or other tool across the 
terminale of both poles or between one pole and the metal case. 
Ia some instances the fuses had been protected by a switch, but 
being at a distance it was not used. In other cases where there was 
a switch at the fuses it was connected on the wrong side so that 
the fuse terminals were live whether the switch was on or off.“ 
Several occurred with fuses in porcelain carriers having the fuse 
wire in a groove in the front of the porcelain. In these cases, the 
fuse having blown, the attendant replaced it without having 
investigated and rectified the fault which caused it to blow in the 
first instance, with the result that immediately the fuse-holder 
with the new fuse wire was put into contact, the fuse blew again, 
burning his hand. Others, causing shock, ocourred with the 
“bobbin ” or grip type carrier having live metal at each end of 
the porcelain. None of the above arrangements of fuses complies 
with the Regulations. Fuses not protected on the live side by 
switches should be of the switch-fuse type so constructed that the 
hand when grasping the handle cannot touch live metal, and is 
shielded from the arc should a fuse blow when being plugged in. 

Of the accidents in the use of portable apparatus, 26 occurred 
in handling the flexible conductore. One case, having fatal 
reeulta, occurred to a man when working on the wet floor of a dry 
dock, He was engaged in scraping a ship's bottom and is sup- 
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posed to have trodden on the flexible cable of a portable lamp 
cluster, a nail in his boot piercing the insulation of the cable. 
In many works there ia no proper examination of the flexible oon- 
ductors which remain in use after being badly damaged and worn 
out. In some cases the metallic armouring of the flexible Wires 
had broken and pierced the insulation. Metallic armouring, 
especially in the form of a wire helix, is not a desirable form of 
protection. The earth connection is liable to become disconnected, 
and through rough usage and constant bending the wire is apt to 
break and pierce the insulation, and becoming live is very 
dangerous. Other forms of protection, such as rabber or hard cord 
braiding, are genera'ly preferable. Twenty of the accidents 
occurred in connecting the fi-x:ble wires to the circuit. Ia six 
cases adapters were being put into lampholders and short 
circuits ocourred. Ia other cases pin plugs of the old type were 
used, the wires short-circuiting at the point where they enter the 
plug. In most of these cases the use of safety type hand shield 
plugs would have prevented the accidents. The short circuits 
which occur in this way are often very heavy, leading to very 
severe burns, by reason of the circuit being too heavily fused. 
In one case it was found that the cirouit for a hand-lamp was 
fused for 60 amperes. Three cases of shock occurred from 
unearthed portable drills. Some cases of shock from hand-lamps 
also occurred. One fatal case—also in a dry dock—ooccurred in the 
use of a portable ‘cargo lamp,” a cluster of several lamps being 
mounted in a metal reflector. The whole fitting became live by 
reason of a terminal screw in one of the lamp-holders being in con- 
tact with the barrel of the holder. The man took hold of the 
reflector of the fitting and waskilled. The fitting was not earthed, 
and was not in accordance with the requirements of the Regula- 
tions. It is noteworthy that safet type cargo fittings have been 
devised and are now on the market. l 

Under the next heading, "“ unprotected conductors,” there were 
seven fatalities, of which six were due to contact with overhead 
wires. The wires, although out of reach from the ground, were 
so placed that workmen in the course of their duties might have 
at some time to get into clore proximity to them. In one case, 
wires covered only with braiding were run out of doors close toa 
steam valve. A man had to get to the valve and came into con- 
tact with the wires (440-volt. three-phase) and was killed. The 
braiding of wires without auy insulating cov. ring is quite useless, 
and may lead p-reons erroneoasly to suppose that they are insulated 
and safe to tonch. The next cise was similar; the bare wires, 
although out of reach from the gronnd were within reach from a 
pipe bridge on which the man got in the course of hia duties. He 
made contact with the wires and fell to the ground, a distance of 
11 ft., and although he died from the results of the fall, he was 
able to state that he received a shock. The next case occurred at 
a wharf where pit props were unload d and stacked. The wires 
were 22 ft. from the ground, but the props were etacksed in some 
places to within 3 ft. of the wires; The supply was 440 volte, 
three-phase. A man on one of the stacks touched the wires and 
was killed. The next case was also on a 440-volt, three-phase 
system. Bare wires were run under the roof of a large engineering 
shop. Men were at work painting the roof, and one of them took 
hold of the wires and was killed. His mate managed to hold him 
until assistance came and he was lowered to the ground. 
Another case was similar in all respects except that the system 
was 400 volts, three phace. Two men tried to get the victim 
off the wires, but themeelves received shocks. and he fell 
to the ground. In the other similar fatality, a man 
wae sent t clean out a gutter, close to which were live wires at 
500 volte, three-pha-e. Tha seventh faʻal case occurred in an 
engineering works to a man toaching the live parts of a 240-volt, 
three-phare switch which had no cover, and which he had to use. 
It was a throw-over typ» of switsh. having double bladen at right 
angles on each pole, so arranged that in grasping the handle the 
hand would be liable to touch the projecting blades of the out- 
coming side. Of the non-fatal accidents nine were in connection 
with electric cranes. Five were by men touching the bare trolley- 
wires when getting ia or out of the cage. Four were due to 
unprotect-d conductors in the cage. 

Under the next heading, ekilled persons working on live oon- 
ductors,” the fatality occurred on a 440-volt, three-phase system. 
Alterations had to be made to a motor cirouit, and the electrician 
cut into a live wire with a pair of pliers. It was found that the 
fuses protecting the circuit had been removed from two of the 
wires, but not from the third. The accidents under this heading 
might for the most part have been avoided if the work had been 
done at night when the works were shut down. Several occurred 
at switohboards when tightening nuts with ordinary uninsulated 
spanners. 

(To be continued.) 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Half-Watt Lamp Fittings. 


Messrs. ENGINEERING AND ARC LAmps, LTD., of Sphere Works, 
St. Albans, Herta., have recently issued a list of half-watt lamp 
fittings covering practically all requirements for works office, 
street and shop lighting, indoors and out of doors. These fittings 
are substantially constructed, the cast-iron globe ring being hinged 
and held up by a fly nut: they are sent out with rigid internal 


connections and the minimum of wiring is required on erection, 
The fittings are thoroughly ventilated and designed to endure 
handling and all weather conditions. Internal out-outs and sub- 
stitational resistances can be supplied if required. 


Fic. 1.— BRITANNIA FITTING. 


* 

In several patterns hexagon lanterns are supplied as alternatives 
to globes, thus reducing replacement costs in case of breakages; a 
variety of glass also is available—opalescent, frosted, clear 
muranese or other pattern. We illustrate in figs. 1 to 3 the 


Fia. 3.—OvUTSsIDE SHOP 
Wiypow FITTING. 


Fig. 2.— BRISTOL 
FITTING. 


Britannia fitting for works and yard lighting, the Bristol fitting 
whioh is specially designed for street, railway, dock or harbour 
lighting, and a shop window reflector fitting; the firm sleo sup- 
plies indirect lighting fittings for interior lighting by means of 
half-watt lamps, the chain-suspended reflectors being either 
polished aluminium or opalescent glase. 


Inspection Lamp for Shell Work. 


The inspection lamp illustrated in fig. 4 is made by MrEsses. 
SIMPLEX CONDUITS, LTD., of Garrison Lane, Birmingham. Apart 
from its robust constructions, which makes it particularly suitable 
for the strenuous usage of a shell factory, it is provided with an 


Fria. 4.—SHELL INSPECTION LAMP. 


earth wire. The lampholder is insulated from the body, and 
both holder and lamp cap are protected aud cannot be touched by 
the operator so long as the guard is in position. The lamp shows, 
if used with an earthing plug, has the approval of the Home 


Office. 
Combined Heater and Fan. 


The GENERAL ELECTRIC Co, LTD., of 67, Queen Viotoris Street. 
E.C., have introduced a combined steam heater and electric fan for 
factory heating, which should prove useful for installation in the 
munitions workshops of which so many have been hastily 
and equipped. The device consists, for low-pressure steam, of à 
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battery of cast-iron gilled radiators enclosed in a strong sheet- 
steel casing, at the top of which is mounted an electrio propeller 
fan; the latter blows air downwards through the heater and 
distributes it near the floor level. The heater is carried on a 
substantial cast-iron base and is fitted with steam connection and 
valve and drain pipe. A similar device is made for high-pressure 
steam. consisting of a battery of weldless steel tubes bent to 
U shape and expanded into the cast-iron header, with a sheet-steel 
casing and electric fan as before. The system appears to be very 
simple, efficient and easy to install. 


Simple Battery Switching Scheme. 


The switching scheme shown in the accompanying diagram is 
used in a power station where a 110-volt direot-current control 
circuit is needed for operating oil cirouit-breakers. For this pur- 
pose a 275-cell power storage battery was available, the proper 
voltage being obtained by tapping off the required number of cells. 


ſeſeſaſeſeſaſvſaſeſoſeſaſeſeſeſeſeſeſeſoſaſ o ſoſſaſeſe 


.J. C. E 
Knife Smitches 


INO V- . 5 
Fra. 8.—KNIFE SWITCHES WIRED FOR ADDING END CELLS. 


To take care of the changes in the voltage of the battery at 
different times of the day, taps were taken from five cells. The 
connections for changing from tap to tap are shown in the dia- 
gram, five single-pole, double-throw switches being used. The 
arrangement is practically foolproof, as it is impossible to short- 


circuit any of the cells in changing from one tap to another.— 
Electrical World, ' 


Rust on Legs of Transmission Line Towers. 


Each tower in a new transmission line between Prairie du Sac 
and Madison, Wis., is provided with renewable legs, Those portions 
of the legs most likely to be attacked by rust—the sections at the 
ground line—have been made renewable, so that any weak member 


Han Toner Leg 


FId. 6.—RENEWABLE PARTS FOR TOWER LEGS AT GROUND LINE. 


may be replaced. Under normal conditions any equare-base tower 
will stand on three legs, so that to substitute new pieces in place 
of rusted ones the maintenance crew has only to unbolt the old 
ones, remove them, and put in duplicate members.— Electrical 


World, 
A Novel Lamp Shade. 


MssRS. ELECTRA, LTD., of New Barnet, N., have recently 
introduced a novel electric light shade which has been specially 
designed to enable the police regulations regarding reduced 
lighting to be easily and effectively complied with. 

The shade can be opened on one side to throw light in a desired 
direction, giving a subdued light elsewhere, or it can be opened at 
the bottom for downward lighting. The material used is blue or 
green coloured, mounted on a wire frame to prevent the fabric 
from touching the lamp. 


LEGAL. 


O3BAM LAMP WORKS, LTD., r. Popr’s ELTOTRIO LAur Co., LTD. 


Mr. WALTER, in replying on behalf of the appellants, con- 
tended that upon the evidence there had been clearly infringement 
by the respondents (defendants) of the plaintiffs’ patent. He 
contended that Mr. Ballantyne's (a witness for the defence) 
evidence under cross-examination in the Court below reall 
amounted to an admission of infringement by the defendants, 
He contended that the plaintiffs were clearly entitled to judgment 
on the issue of infringement. 


The MASTER OF THE ROLLS stated that the Court would take 


‘time to consider its judgment on the issue of infringement, and 


should it be thought desirablé to hear further arguments on the 
other issues in the case, an intimation to that effect would be 
sent to the parties or their legal advisers. 


MUNITIONS Act CASE. 


AT a sitting of the Oldham Manitions Tribunal last week, the 
interesting point was raised as to whether a junior cost clerk, 
aged 15, who was seeking his discharge certificate from a local 
firm of electrical engineers, was engaged on munitions, The youth 
had the chance of going into the cotton industry, and his father 
said his prospects would be much improved, but the firm he was 
now with refused to let him go. For the firm, it was stated that 
they were entirely engaged on munitions work, and that the youth 
had been employed about a year, and had taken the place of a 
man who had enlisted. After hearing both sides, Mr. Sellers 
(chairman) announced that he and his colleagues had come to the 
conclusion that a junior clerk of 15 years, even in the office of a 
controlled establishment, was not a person employed on munitions 
within the meaning of Seo. 7 of the Act, and therefore his appli- 

cation for a leaving certificate would be granted. f 


INLAND BEVENUE CASE: APPEAL BY THE UNDERGROUND 
ELECTRIC RAILWA TS Co. or LONDON, LTD, 


In the Court of Appeal, before Lords Justices Swinfen Eady, 
Bankes and Warrington, on Monday, an appeal was heard by the 
Underground Electric Railways Co. of London, Ltd., and Glyn, 
Mills, Currie & Co., from a decision of Mr. Justice Sorutton, 
affirming a decision of the Commissioners of Inland Revenue. 

The question in the case was what was the proper stamp duty to 
be assessed upon a deed dated December 13th, 1912, made between 
the appellant company and Glyn, Mills, Currie & Co,, as the 
trustees, by which the company agreed, provided a sufficient 
number of the holders of ordinary stock of the Central London 
Railways Co. would take guaranteed stock in exchange for their 
ordinary stock, to guarantee interest at 4 per cent.on such guaranteed 
stock, payable half-yearly, if and to the extent that the profits of the 
Central London Railway Co. were not sufficient to pay that amount 
of interest. Mr. Justice Sorutton having affirmed the assessment 
of the Commissioners, the Railway Oo. and the trustees of the deed 
now appealed to the Court of Appeal. Their Lordships dismissed 
the appeal with costs. 


A ee ee — — — 


RESTRAINT OF TRA DB. —Mkss RS. HERBERT MonRIS's APPEAL. 


In the House of Lords before Lords Atkinson, Shaw, Parker and 
Samner, after arguments, lasting five days, judgment was reserved 
in an appeal by Herbert Morris, Ltd., from an order of the Court 
of Appeal affirming by a majority—Lord Justice Phillimore dis- 
senting—a judgment of Mr. Justice Sargant in favour of the 
present respondent, Mr. Fred. Albert Saxelby. 

Sir Robert Finlay, K. C., Mr. A. J. Walter, K. C., and Mr. D. M. 
Kerly, K. O., appeared for the appellant company; Mr. Mark 
Romer, K. C., and Mr. W. R. Sheldon for the respondent, 

SIR ROBERT FINLAY, in opening, said that the only point their 
Lordships were asked by this appeal to decide was whether or not 
an agreement under real executed on March 17th, 1911, by the 
parties to these proceedings was a covenant unenforceable in law 
as being unreasonably in restraint of trade—that is, as being in 
wider terms than was reasonably necessary for the protection of 
the appellants in their business. The facts have already been fully 
reported in the ELECTRICAL REVIEW. 

The learned counsel went on to contend that the covenant 
was not wider than reasonably necessary for the protection of the 
appellants’ business. He traversed the judgments of Mr. Justice 
Sargant and those of the two members of the Court of Appeal 
(the Master of the Rolls and Mr. Justice Joyce) who agreed with 
him. He asked the House to hold that the dissenting judgment 
of Lord Justice Phillimore was right, and that this appeal should 
be allowed. The case of employer and employé was not different 
in principle from that of vendor and purchaser, for the protection 
of property in each case was the foundation of the principle. 

Ma. MARK ROMER, K. C., for the respondent, submitted that the 
order appealed from was right. An employer was entitled to take 
a covenant from his servant which would prevent him disclosing 
trade seorets. But there was no secret trade here. An employer was 
not entitled to say: Iwill teach you the business, but I will prevent 
you competing with me afterwards.” It was nota case of pro- 
hibiting a servant soliciting orders from his former master's 
customers, 

In the result, the House reserved ite decision. 


WILKINS v. ENGINEERING WORKS, LTD. 


In the Lord, Mayor's Court, on Friday, before the Recorder (Sir 
Forrest Fulton, K. C.), and a jury, a claim was made by John 


- Wilkins & Co.. general metal workers, of Olerkenwell, against the 


Engineering Works, Ltd., London, E.C., for £32 128. 6d. damages 
for refusal by the defendants to accept the balance of an order for 
electric light enamelled iron reflectors. Mr. Kyffin was counsel 
for the plaintiffs, and Mr. Werninck for the defendants. 

According to the plaintiffs’ case the defendants appeared to have 
had a contract to fit up the electric light at the new buildings 
erected for the Pearl Insurance Co., in Holborn. The defendante 
required a cheap article made in the cheapest material. Such 
reflectors were usually made of copper, and a very good article 
could be turned out, The defendants wanted them made of iron, 
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to a special desig a, for which special tools and a special process 
were required. The reflectors were 2 ft. across, and the price of 
them was to be 5s. each. On July 30th, an order was given by the 
defendants for 1,000 enamelled pressed steel reflectors, the price 
with 6ttings to bs lls. each. Although the defendant pressed for 
the delivery to be made within a specified time the plaintiffs 
would not consent to such a term being made part of the contract, 
but undertook to do their best to make delivery within the time. 
From time to time complaints were made of oertain of the 
reflectors as they were delivered, defendants complaining that they 
were not to sample, and that the enamel was chipped. The 
plaintiffs, however, said that the articles delivered were commer- 
cially ap to the sample, but any that were not they were agree- 
able to replace, and the enamel was not chipped when the 
reflectors were delivered. The defendants had in all taken 600 of 
the reflectors, which had bsen paid for, and it was in connection 
with the balanoe of 400, whioh the defendants refused to take, that 
the plaintiffs’ were now seeking to charge simply the stampers’ 
charges, which they hed had to pay. In the negotiations which 
had taken place a Mr. Bauer, who hed changed his name since 
August 4th last year to Mr. Bower, seemed to be the owner of the 
defendant bueinees. 

Mn. WRENINOK, for the defendants, said that Mr. Bower was the 
managing director of the defendant company; he was British born, 
and the shareholders were British subjects. 

Mer. Joan WILKINS, senior partner in the plaintiff firm, was 
called, and gave evidence in support of the claim. He said that if 
the reflentor which the defendants required had been plain, 
iron would have been a suitable material to have employed, and a 
more aatisfactory job could have been turned out. The reflector 
required, however, was flated, and for a flated reflector copper 
was undoubtedly the better material. There was no doubt that 
an entirely different reflector to that which they had supplied was 
going to be substituted. 

Counsex for the plaintiffs subsequently said that the parties had 
come to terms. 

The ReooRDER thought it quite a satisfactory arrangement, and 
a juror was withdrawn. 


LOCKEB-LAMPSON r. ISAACS. 
Tais matter was mentioned before Mr. Justice Sargant on 
November 26th, and the hearing of the motion was fixed for the 
first day in next sittings. 


ALLEGED INFRINGEMENT OF SWITCH-BOx DESIGNS. 


In the Chanoery Division, Mr. Justioe Younger had opened before 
him on Monday, November 29th, the action of Vandervell r. A“ P. 
Lundberg & Sons, by which the plaintiff claimed relief in respect 
of au alleged infringement by the defendants of his registered 
designs for switch boxes used in connection with electrical installa- 
tions. 

Mr. Walter, K. C., and Mr. Hunter Gray were counsel for the 
plaintiff, and Mr. Colefax, K C., and Mr. Erio Bousfield repre- 
sented the defendants, 

In opening the oase, MR. WALTER said the action was for 
iafringement of two registered designs, the first No. 562,949, 
registered in Class 3 on May 19th, 1910; the other was No. 
668,527, registered in Class 30n August 19th, 1909. The registration 
was under the Patent Act of 1907, Sec. 49 of which dealt with 
registered designs. This partioular design applied to switch boxes 
for electrical installations, but the circumstances were different 
to those in a patent action. The whole question was whether 
a new and original design had been infringed, and that was 
really a question for the eye—the instructed eye. To the 
instructed eye two paramount things were in evidence, two 
tumblers and six switches in line mounted behind the plate. At 
the bottom there were two terminals which took off the current. 
He thought that the Court would have very little difficulty, having 
regard to the form in which these articles had been put upon the 
market, in coming to the conclusion that the defendants’ switch- 
box was practically identical with the plaintiff's registered design. 
It was not until the end of 1913 that it came to the knowledge of 
the plaintiff that certain articles to which his design was applied 
were in the market. On those articles there was no name, and 
he could not fora long time find out who was patting them on the 
market. Finally a circular issued by the defendsnts came to his 
notice, and he discovered what they were doing. The defendants’ 
articles had the switches arranged on the plate in the same way as 
the plaintiff's, two circles at the top in the same way, and the two 
terminals in the same place as the plaintiff's. A closer copy, he 
submitted, his Lordship could not conceive, Looking at a switch- 
box made in accordance with the plaintiff's design and one of the 
defendants, his Lordship would find them identical. The writ 
was issued on June 3rd, 1914, the plaintiff claiming an injunction, 
damages, and a delivery up of theinfringing articles. The defence 
put in alleged that the plaintiff's design was not novel; that the 
defendants had not infringed it: and, farther, that the plaintiff 
had used the number of his registered design upon articles that 
were not made in accordance with the design. With regard to 
the last part of the defence, in 1912 the plaintiff introduced 
two new forms of switch boxes. In one the registered number 
was on the plate, but in the other, no number appeared on the 
switch plate. That state of things remained until 1913 when, at 
the time of the Motor Show, the plaintiff introduced a new switch 
plate. It was got out in a hurry, and the new plate should have 
had on it no number: six plates, and six plates only, were pre- 
duced, but by some mistake the registered number got upon one 


plate, and that plate was used in connection with a witch bor 
not of the registered design. That one, and that one only, had 
the plaintiff been able to find, and immediately it was called to 
his attention he took the precaution of putting the registered 
number upon the wood of the witch box instead of on the plate. 
He submitted that the defendants had taken the substantial pst 
of the plaintiff's design, and there was nothing whatever to deprive 
him of his legal rights under the Act. 

Mu. CoLerax said that one of his submiesions would be that 
what was put in as an illustration of the plaintiff's switch box was 
not in fact the registered design. 

į Mer. WALTER said the switch box produced was made from the 
erign. 

Mr. CoLxrAx pointed out that it had no beading round it. 

Ma. WALTER agreed, but said he would produce another which 
had the beading. It made no difference. The defendants’ wa 
substantially produced from the plaintiff's design. 

AUBERT MIDGLEY, chief electrical engineer to the plaintiff, said 
they did a large business in supplying electric lighting installa- 
tions for motor cars. It was in 1918 that it first came to his know- 
ledge that switch boxes similar to their switch boxes were on 
the market. At the time they introduced the switch boxes of 
registered design there was not, to his knowledge, any switch bor 
like them on the market. In 1911 the plaintiff introduced what 
might be called their No. 1 switch box, aud on that the registered 
numbers appeared. Laster, Nos. 2 and 3 were pat on the market, 
bot on neither of these appeared the registered numbers, The 
same switch plate was used in the latter as in the former. He 
never knew that the registered numbers had appeared on a No. 2 
switch box until hie attention was called to it after these pro- 
ceedings were commenced. In January, 1914, he received a stock 
of new switoh plates, all of which had on the registered number, 
but they were intended for the No. 1 ewitchboard. He could not 
explain how one got to be used for a No. 2. 

Mr. MIDGLEy desoribed the process adopted by the plaintiff firm 
in constructing an article, and said that as soon as his attention 
was called to one of the switch boxes of unregistered design having 
gone out with the registered number on the plate he checked 
every one of the plates in stock. He had not now got any ewitoh 
plates with the registered number upon them. The registered 
number was now stamped on the woodwork to avoid any possible 
error. There was no reason whatever for applying the registered 
design to switch box No. 2, and until his attention was called to 
the one instance addaoced by the defendants he did not know that 
it had ever been done. > 

Mn. GEO. CROYDON Marks said that he had had a lengthy 
experience of motors and motor accessories, and he knew of no 
switch box similar to the plaintiff's registered design. 

For the defence, Mz. CoLEFAX said that the protection afforded 
by a design was very meagre, and the Court would not assist the 
plaintiff to extend the protection he was entitled to. What was 
claimed here was a box with a sloping top and a plate in com- 
bination with a number of switches disposed in a line. He sub- 
mitted that that was not the registered design at all. It was not 
right to pick out one or two features of the drawing and say they 
constituted the registered design. Everything shown iu the drawing 
went to constitute the design as registered. Looked at in that 
way, the defendants’ artiole did not infringe, and it was impos- 
sible to say that the metal plate was not an essential part of this 
design. In each of three respects the alleged infringement 
differed from the registered design. His second point was 
invalidity of the design. 

Expert evidence was given as to the defendants’ interpretation 
of the design, and 

Mr. WALTER, in reply, commented on the fact that the 
defendante had not given evidence as to how they came to get ont 
their design. 

At the conclusion of the arguments, his Lordship reserved 
judgment. 


WAR ITEMS. 


Necessary Trade Service.— The General Purposes Com- 
mittee of the Manchester Chamber of Commerce has had 
under consideration the recent circular from the Board of 
Trade respecting the preparation by an Inter-Departmentul 
Advisory Committee of lists of occupations from which 
enlistments ought to be restricted, in view of the necessil¥ 
for maintaining the trade of the country as far as possib. . 
and the following resolutions have been forwarded to the 
Reserved Occupations Committee 

That, in the opinion of this committee, it is essential for the we!!-beir et 
of the country that the trade of the district should be kept in being as iw as 
possible, in order (1) to provide the sinews of war; (3) to maintain expt 
and so counteract the scrious decline in exchange which is the natural con 
quence of the increasing value of imports and decreasing value of eurs 

That for these reasons it is essential that in certain occupatiens—sub- 
divisions of the industrial and commercial community—a small percenta? uf 
men should be reserved from military service until the latest possible ero, 
always taking into account the percentage of eligible men from that stron 
who have already offered themselves for enlistment. 


It is suggested that the undernoted classes of employ es 
should be reserved to the latest possible group, on due 
representations to the Advisory Committee, viz., heads of 
departments, principal clerks, expert assistants, makers-u p». 
packers, and case-makers.—‘‘ Manchester Courier. 


* — — . —[—ꝛ . E ] — ———......ñ...᷑ñ ...... —————.ñ—̃ñ̃—— 


vol. 77. No. 1,984, DroruREn 3, 1915.) THE ELECTRICAL REVIEW. | 717 


` 


Electricity Works Staffs and Recruiting.—Prior to the 
war the employés of the Carlisle electricity works numbered 
50. Eighteen of these are already with the Forces, but the 
remainder, though starred men, are not content only to 
wear a war badge, and last week, leaving just sufficient of 
their number behind to keep the station running, they 

- marched in a body (27), headed by Mr. Purse, the borough 
electrical engineer one is himself of military age), to the 
recruiting office and presented themselves for attestation. 

Up to the present 35 per cent. of the staff and employés 
of the Hull Corporation Electricity Department have en- 
listed. Mr. J. F. Magoris (deputy electrical engineer) has 
informed the Electricity Committee that, in view of the 
importance of the undertaking in regard to war purposes, 
he has not yet felt justified in sanctioning further enlist- 
ments under the old system. He now proposes that the 
Committee give their sanction to the remainder of the 
eligible members of the department offering themselves for 
enlistment under Lord Derbv’s scheme. he Cominittee 
in approving this course resolved that, in the event of any 
of those so enlisting being eventually called up to serve, they 
shall be recognised by the Committee on the same basis as 

i those who have already enlisted. 


Engineers and Munitions.—The Executive Committee of 

the Amalgamated Society of Engineers, in replying to the 

3 charges which Mr. Lloyd George made at the Trade Union 
S Conference against certain trade unions, states: The best 
: answer that can be given in reply to the general impression 
created in the public mind that the engineers have not 

loyally abided by the terms of the Treasury agreement is 

f to state what the A.S.E. has done:—(1) The society has re- 
4 moved all overtime restrictions in regard to the production 
of war material, and did so in the early days of the war. (2) 

The society has adopted the Treasury agreement by a large 

vote of the members, and has loyally observed the terms of 

the agreement in regard to the non-stoppage of work and 

the settlement of disputes. (3) The society has agreed to 

the introduction of semi-skilled workmen doing skilled 

men’s work, and unskilled and female labour doing semi- 

skilled men’s work in the manufacture of shells and fuses.” 


German Shortage.— The Morning Pest“ Paris corre- 
spondent says that in a statement issued to German troops 
on August 28th last, Colonel Oldershausen, Chief of Staff 
of the 8th Reserves, complains that some of the troops are 
careless in their collection of telephone wires, and he 
Writes:—“ All men must have it properly brought to their 
notice that, owing to the growing dearth of india rubber, it 
is absolutely essential to take the utmost care of all insulated 
wires. All authorities possessing telephonic equipment, when 
it &S a question of setting up a line or replacing one in use, 
should carefully determine their actual requirements and 
should remember that waste and faulty manipulation will 
one day make it impossible to furnish supplies. All troops 
should aim at making a reserve stock of wires by carefully 
collecting the old wires that are to be seen in every direction. 
The central administration is not in a position to supply all 
the requests for wire that are addressed to it.”’ 


The Only Real Safeguard.—The ‘‘ Melbourne Age.“ for 
October 18th, says:—‘* Whilst the importation of enemy 
goods into the mmonwealth is prohibited by law. the 
Minister of Customs admits that very little check can be 
exercised regarding the introduction of enemy goods made in 
neutral countries. With a view to minimising trade of this 
class, the department is requiring that anv goods which 
might be suspected of being of enemy origin must be accom- 
panied by a certificate from the British Consul that thev 
were manufactured in the neutral country from which thev 
were exported. But the only real safeguard against helping the 
trade of the enemy, Mr. Tudor says, is for people to pur- 
chase the goods of their own country and those of undoubted 
British origin.“ : 


The Mark of Cain.— The“ Morning Post ” correspondent 
says that the three leading German Associations of Com- 
mercial Employés have just petitioned the German Chambers 
of Commerce, ursing them to do evervthing possible to 
prevail on all emplovers of labour in Germany to guarantee 
that employés at the Front, whose positions are now filled 
by women. shall be guaranteed reinstatement after the war. 
and that the women concerned shall then be dismissed. The 
petitioners fear that a long time may elanse after the war 
before German men will be able to find employment abroad. 


Comnty Men with the Forces.—We have received from 
the Cesunty of London Electric Supply Co., Ltd., a copy of 
No. 2 of their Staff War Bulletin.” The Roll of Honour 
is re-Wublished and is brought up to date, casualties, in- 
c\uding those of four men killed in action, being indicated. 

A Us of the wounded or invalided is given, and there are a 
number of general notes and seven pages of extracts from 
letters received from the Front. 


Electrical Treatment for Wounded Soldiers.—Seven hun. 
dred wounded soldiers have arrived in Manchester for special 
electric massage, heat and light treatment, for which pur- 
pose the Corporation has set apart the art gallery and 
organ room at Heaton Park.—' Times. 


BUSINESS NOTES. 


Enemy Debts Notice.— By an order of the Chancery 
Division, an inquiry is to be made as to what debts of the enemy, 
Dr. Heinrich Traun & Söhne. to persons within the United 
Kingdom, not being enemies within the meaning of the Trading 
with the Enemy Amendment Act, 1914, remain unpaid. Any 
person claiming to be a creditor, ard not being an enemy, is 
required to send particnlars to the Publio Trustee, the custodian 
under the Act, 8 and 4, Olement's Inn, Strand, W. O., or he will be 
peremptorily excluded from the benefit of the said order. 


Bankruptcy Proceedings.— SAVILLE X WALTON, elec- 
trical engineers and contractors 39, Victoria Street, Westminster, 
8.W.—The first meeting of creditors was held last week, at the 
London Bankruptoy Court, under a receiving order made in this 
case. Mr. Egerton S. Grey, Official Receiver, reported that Oapt. 
L. A. Thomeon had attended under the proceedings, and had stated | 
that in May, 1911, he commenced business in partnership with 
another as electrical engineers and contractors, at the above 
address. They contracted for complete installations of electric 
light and power in works and private houses, also for sundry 
wiring work. They secured some fairly large contracts, and did 
very well. The partnership was dissolved in October, 1913, ander 
terms that the debtor paid his partner £86, and continued the busi- 
ness alone. He was successful during the next few months, but 
the business then fell away, and when war was declared he Jost 
several promised contracts, owing to the firms with whom they 
would have been made retrenching during the war. On S>ptember 
18th, 1914, the debtor received a commission, and thereupon 
delegated the management of his business to another, and had only 
attended at the office on two occasions since he joined the Army. 
The business gradually declined, and in June last the debtor 
decided to close it until he would again be able to give it his 
personal supervision. He attributed his failure to competiticn, 
loss on contracts, outbreak of hostilities, an 1 lack of oapital. The 
liabilities were, roughly, estimated at between £2,000 and £3,000, 
and the assets were valued at £134. In the absence of any offer, 
the case was left in the hands of the Official Receiver to be wound 
up in bankruptcy. 

ALBERT WHITELEY, electrical and mechanical engineer, 7, 
Margaret's Road, Llandudno Janction.—Trustee (L. Hugh - Jones, 
Chester) released October 14th. 

G. E. Hrp«ixs, electrical engineer, Dadley,— Trustee (A. M. 
Fairbairn) released Ostober 14th. 


Catalogues and Lists.—Messrs. A. P. LUNDBERG and 
Sons, 477 and 489, Liverpool Road, London, N.—The firm has 
issued a bound catalogue (No. 1) of nearly 90 pages, in which there 
are exhaustively particularised only four of their many types 
of tumbler and other small switches, namely, single-way, 
“Twinob,” double-pole and triple-pole. Prices of two-way 
switches are also indicated. Many of their plug connections, 
ceiling roses, Ko., will be dealt with in future lists, but until the 
issue of these the old pamphlets are still available. The list oon - 
tains about 200 illustrations, and in the main it deals with 30 
different kinds and forms of single-way switch and modifications 
thereof, The contents are very neatly arranged, prices are clearly 
shown, and dimensions are given in both inches and millimetres. 
Copies of the oatalogue are to be sent to the firm’s regular 
customers, and other applicants will be supplied if a business card 
is forwarded. 

THe GENERAL ELEoTBIC CO., LTD., 67, Queen Victoria Street, 
London, E.C.—8-page leaflet giving full and illustrated description 
of the “Migas” detector for detecting the presence of gas ia 
mines; also a four-page leaflet describing their combined steam 
heater and electric propeller fan system for factory heating. 

Messrs. Pope's ELECTRIC LAMP Co., LTD., Hythe Road, 
Willesden, N.W.—New leaflet giving prices of Pope’s carbon- 
filament lampe. Trade customers can have quantities of the list 
over-printed. , 

Messrs. Brook, Hirst & Co., LTD., Northgate Electrical 
Works, Chester.—Catalogue No. 3 is an excellent and convenient 
production of 136 pages in which the firm set forth very fully in 
tabular form prices, dimensions, code-words, and other particulars 
of their Brookhirst direot-current motor-starting and control 
gear. A number of further catalogues dealing with motor starters, 
control panels, and other lines, are in course of preparation. The 
publication now before us covers Midget starters and panels, over- 
load trips for B and O type starters and panels, constant and 
variable speed standard B and O type panels, shunt regp- 
lators, multiple lever-type starters and panels, &o. : 


A New Zealand Exhibition.—The Commercial Intelli- 
gence Branch of the Board of Trade is notified by his Majesty's 
Trade Commissioner for New Zealand (Mr. W. G. Wickham) that 
the Wellington Chamber of Commeroe are organising an exhibition 
of goods of British manufacture, to be held during one week in 
February next. Mr. Wickham suggests that British firms who 
are unable to supply the New Zealand market at the present time, 
either at all or on the same terms as previously. should endeavour 
to keep their names before the public, not only by participating in 
the exhibition, but also by carrying out a campaign in the local 
Press, telling the public, who are inclined to be sympathetic, 
exactly why their goods are not obtainable, or why they are higher 
in price. His Majesty's Trade Commissioner ‘states that there is a 
marked tendency on the part of local agente to look to foreign 
countries as a source of supply. 
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British Trade in China.—In the course of an address 
to the Far Eastern Section of the London Chamber of Commeroe 
and the China Association, Mr. Thomas M. Ainsoough, the Special 
Commissioner of the Board of Trade, said there had been a growing 
conviction among British engineers for some time that unless the 
preeent system of representation in China was revised they would 
find themselves completely excluded from the electrical and 
industrial machinery market, which was being secured by the 
Germans. This conviction had been reflected in the formation of 
groups of British manufacturers, who had continued either to 
carry out their own pioneering work in China, in conjunction with 
the merchants, or to sell their products direct to Chinese. Such 
groups were working in the right direction, and their energy and 
enterprise deserved all success. The past 10 years had seen a 
wonderful increase in the number of European firms who were 
distributing their goods direct to the Chinese consumer in all the 
large towns of the interior through the medium of guaranteed 
Chinese agente, working under the constant supervision of 
European inspectors, In order to carry out a system of this kind 
, we required powerful syndicates with large capital, and the ability 
to count the success of the system by carrying it ont for at least 
a full trade cycle of five years or so. He emphasised the necessity 
for closer co-operation between the manufacturers and merchants 
in this country, the need for the provision of greater facilities 
from our banks and financial institutions for the purpose of 
financing deferred paymente on large Chinese Government and 
aioe contracts for plant, mechinery, and other supplies, and the 

portance in the future, as China opened up, for our mercantile 
assistants and travellers to secure a wider knowledge of the 
country and ite people, their traits of character, business 
methods, and mode of life. British merchant houses in China, he 
said, ought to take advantage in the temporary lull in German 
competition in China during the war to revise their methods and 
put their house in order. The openings for an extension of the 
foreign trade of the country were greater than ever before.— 
Daily Telegraph. 


U.S. Electrical Exports in August.—The American 
Electrical Review quotes the following facts regarding the 
electrical exporta during August. Although the electrical 
total is below that of July, it exceeds that of August, 1914, by 
nearly 80 per cent. The latter month, however, was the first 
month of the European war when all international commerce was 
very seriously onrtailed. For the four classes for which the 
number of articles exported is given in the Government report, 
there were shipped last August the following: — Electrio fans, 
1,112; arc lamps, 75; carbon-filament lamps, 140,282; metal - 
filament lampe, 461,580. 

The detailed figures for the electrical classes reported are :— 


August, 1915. August, 1914. 
Batteries és . . $114,516 $38,722 
Dynamos or generators 216,906 114,570 
Fang... 15,453 5,528 
Insulated wire and cables... 251,083 51,236 
Interior wiring supplies, &c. , 
(including fixtures) ) 49,202 43,511 
Lampe 
Arc eee eee è 1,633 1,620 
Carbon-filament ... ene 17,221 4,338 
Metal-filament ... aah 74,119 9,592 
Meters and other measuring - 
- instruments wee s 57,244 23,747 
Motors sai ae .. 277,940 118,490 
Telegraph instruments (in- 
cluding wireless ap- 
paratus) ... wat asi 17,030 3,101 
Telephones ... a 50,841 78 403 
Transformers 29,146 33,609 
All other 633,958 497,543 
Total... .. $1,806,292 $1,024,010 


The total value of all electrical exporta for the first eigit months 
of 1915 was $14,977,440, compared with $13,654,569 during the 
corresponding months of 1914, and $18,949 235 for 1913. 


Dissolutions and Liquidations.— BRIOH TEN, MALCOLM 
AND KING, LTD.—A meeting is called for December 29th, at 16, 
Philpot Lane, E.C., to bear an account of the winding ap from the 
liquidator. 

P. L. DWYER & Co., electrical mannfacturers and suppliers, 66, 
Victoria Street, London, S. W.—Messre. P. L. Dwyer & P. R. 
Winterson have dissolved partnership. Mr. Dwyer attends to debts, 
&c., and continues the business under the same atyle. 

STOLZ ELECTKOPHONE Co. (1913), LTD.— December löth is the 
last day for the receipt of proofs for dividend, by the liquidator, 
Mr. H E. Burgess, 33, Carey Street, W. O. 

HOLBORN ELECTRIC FIRE RA. LTD.— This company is winding up 
voluntarily, with Mr. W. G. Parratt, 163, Harringay Road. West 
Green, as liquidator. 


Trade Announcements. —Mssns. WILLIAM SANDERS 
AND Co., of Falcon Electrical Works, Ridding Lane, Wednesbury, 
writing to us with reference to a recent registration of a company 
named Wm. Sanders & Co., 1915, Ltd., desire it to be known 
that this has no connection with themselves, as their firm is, and 
al ways has been, a private one. 

For family reasons, the business of Messrs. MCKKCHNIE Bros, 
copper smelters, £o., of Birmingham, has been converted into a 
private limited company as McKechnie Brothers, Ltd. The general 

management will remain as beretofore, 


Book Notices.—‘ Proceedings of the American Institute 
of Electrical Engineers.” Vol. XXXIV, No. 11. November, 1915. 
New York: The Institute. 

„Examples in Alternating Currents.” Vol I. By Prof. F. E. 
Austin. Hanover, N. H., U.S. A.: F. E. Austin. Prioe $2.40. 

" Science Abstracts, A and B. Vol. XVIII. Part 2. November 
25th. 1915. London: E. & F. N. Spon, Ltd. Price 1s. 6d. each. 

Journal of the Institution of Electrical Engineers.” Vol. LIV, 
No. 251. London: E. & F. N. Spon, Ltd. Price 3a 6d. The issue 
for December contains the following papera:—" A New High- 
Efficiency Incandescent Lamp, by E. A. Gimingham and S R. 
Mullard; The Higher Harmonics in Oscillograms,“ by Prof. 
G. W. O. Howe; A Mode of Studying Damped Oscillations,” by 
Prof. D. Robertson; The Magnetic Testing of Bars of Straight 
or Carved Form, by A. Campbell and D. W. Dye; “ Armature 
Copper Losses in Rotary Converters and Double-OCurrent Genere- 
tors,“ by L. H. A. Carr; The Production and Preperties of Elec- 
trolytic Copper, by B. Welbourn ; and the Inaugural Addresses of 
the President, Mr. C. P. Sparks, and Messrs. D. A. Starr. D. R 
Roberts, and W. L. Carter. 


Fire.—A fire occurred on Saturday at the premises of 
Messrs. Howell & Oo., electrical engineers, of Lichfield Street, 
Hanley. Part of the premises was gutted, and the damage done ia 
eatimated at between £2,000 and £3,000. 


For Sale.— The Leeds Corporation Tramways Com- 
mittee has for disposal six Lancashire boilere, with mechanical 
stokers, superheatera, ko. The Manchester Ship Canal Oo. hae for 
disposal two Lancashire boilers, one set of triple-expansion vertical 
condensing engines, four pneumatic pumpe, and 440 ft. of pipe. 
Particulars are given in our advertisement pages to-day. 


A German Trust.—The Central News says that An 
Electrical Works Trust has been established in Berlin. to which the 
greater number of the big companies belong.“ Absence of faller 
information leaves us in doubt as to whether this indicates any 


alteration in a state of affairs that has long existed. 


Board of Trade Inquiries.— Sour Arrica.—aA Johan- 
nesburg agent wishes to obtain agencies of United Kingdom 
manufacturers of electrical fittings, wire, and sundries. Manu- 
facturers can obtain his name and address by applying to the 
Board of Trade Commercial Intelligence Branch, 73, Basinghall 
Street, E.C. 


Electric Lamp Renewals.—The method employed by 
the Allies Electric Lamp Oo., Ltd., of Montgomery St., Hammer- 
smith, W., for repairing electric lamps, is to out the bulb just 
below the shoulder, renewing the hooks and filament, and welding 
the glass together again. 


New Lamp Factory in Spain.—lIt is reported that a 
new factory for the manufacture of metal-filament incandescent 
lamps is about to be established in Madrid. 


LIGHTING AND POWER NOTES. 


Atherton.— PRICE INcrEAse.—The charges for electrical 
energy for power, heating and cooking purposes are to be increased 
from January lst as follows:—To consumers purchasing energy 
at a price not exceeding 625d. per unit, 20 per cent. ; to consumer 
purchasing energy at a price above ‘625d. per unit, 10 per cent. 


Australia.—The Williamstown T. C. ( Vic.) is borrowing 
£20,000 for the installation of electric light and for drainsge 
purposes. 

The Blue Mountains (N. S. W.) Council proposes borrowirz 
£25,000. to install eleotric light in the towns of Lawson, Black- 
heath, Springwood, Mount Victoria, and Medlow. 

The Queensland Government has appointed Mr. W. Corrin, chief 
electrical engineer of the New South Wales publio works depart- 


ment, to prepare a scheme for the establishment of an electric 


power station at Ipswich, to supply power and light for 
Ipswich and Brisbane aod the neighbouring localities. It is 
expected that the Government and the railway department will 
co-operate in the carrying out of the scheme. 

The Wangarratta (Vic.) Council has applied for an order in 
Council for the supply of electric lighting; the Kyneton (Vie) 
Council has also applied for an order to install electric light at 
Trentham.— Tenders. 

The Melbourne City Council has had under consideration a 
resolution, the object of which is to encourage the installation of 
electric lighting and heating and power in city buildings, thereby 
increasing the business of the Council's electric supply depart ment 
and is to the effect that the initial cost of installing electrio currest 
in any premises within the oity should be advanced by the Council. 
if and when desired by any owner, such owner to guarantee repay- 
ment in 30 monthly instalments, bearing interest. and that steje 
be taken to give effect to this. It is stated that only 25 per cent 
of the buildings in the city are equipped with the electric light. 
the main resson being that the owners or lessees are not prepared 
to scrap their gas fittings and incur an immediate expense rangirr 
from £30 or £40 upwarde, The matter was referred to tbt 
E. L. Committee for report.— Melbourne Age, 
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Belfast.—Owing to the Treasury having refused to 
sanction the raising of loans by the Corporation for the purpose of 
roviding electric service mains and meters to consumers, no 


her applications for electricity, involving this class of expendi- 
ture, can be acceded to. 


Bispham.— SrnkET LIGRHTIxNGd.— The U. D. C. has 
upon a modified scheme of electric lighting for the district, the 
electrical engineer having received the necessary instructions, 


Bungay.—E.L. SchEME.— The U. D. C. has appointed 
a Committee to meet Mr. Best, of Bradford, with respeot to an 
E.L. scheme for the district submitted by him. The clerk has 
1 information from places where Mr. Best has carried out 

emes. 


Carmarthen.—The T.C. has considered an application 
from the Carmarthen Electric Supply Co., Ltd., for consent to 
increase the prioe of current to all customers by 10 per cent., owing 
to the increased cost of labour, ‘>, The company entered, five 

ago, into a 14 years’ contract for public lighting, and a clause 
stipulated that the charge to private consumers should not exceed 
5d. per anit. The application was refused. 


Dublin.—Svs-Station ExpLosion.—A violent explosion 
occurred on Saturday morning at the Corporation electricity sub- 
station at the corner of Forbes Street and Sir John Rogerson's 
Qaay, which resulted in blowing out all four side walls, although 
these were 23 ft. thick. The oil tanks and switches were enveloped 
in flames, which were extinguished by the fire brigade. Although 
the cause of the explosion is unknown, it is conjectared that it 
may have arisen from accumulated gas or benzole, the gasworks 
being close by. 


Edinburgh.—The Electric Lighting Committee of the 
T. O. reports that the total applications for supply for the year, 
from May 15th, number 53,251 equivalent 8.c P. lamps. 

The Committee has had under consideration the question of 
enlistment of men, in connection with the steps to be taken before 
the Recruiting Tribunal to get men exempted who are considered 
indispensable to carry on the undertaking. It was pointed out 
that men required to get themselves attested as a preliminary to 
their application for exemption, and the engineer was instructed 
to lsy the matter before the men of enlistable age. 


Gravesend.,—YEAR’8s WorKINGc.—The report of Mr. 
Molnnes, the borough electrical engineer, on the last completed 
year of working of the Corporation electricity undertaking, shows 
that 2.114.056 units were generated, and 1,670,895 sold (as against 
1,441,482 in the previous year); of this amount 345,327 units were 
supplied to Northfleet and 342,775 units to the Gravesend and 
Northfleet Tramways Co. In view of the demands of large factories 
in the distriot, the power station equipment has been increased by 
the addition of a 1,000-Kw., 6, 600-volt, 50-cycle turbo-alternator, 
motor converters, and the nece-sary switchgear, &c., and H. T. feeders 


have been laid to the Rosherville sub-station, where a motor converter 


has also been installed. Before long a supply will probably be given in 
Swanscombe and Denton. Despite the effect of the restricted light- 
ing orders, the engineer remarks that the output in September, 1915, 
was very considerably in excess of pre-war figures. The result of 
the year’s working at Gravesend was a surplus of £827, which was 
transferred to capital account, while the Northfleet undertaking 
also realised a small surplus on the year. 


Liverpool.—Price IncreEase.—The Electricity Com- 
mittee proposes, owing to the incressed cost of fuel, to increase 
the charges for electricity for lighting, power and other purposes 
by 124 per cent., except in certain special cases, 


London. — Hackney. — LINKING-up ScHEME. — The 
Electricity Committee recommends that, subject to the Poplar 
B. O. agreeing to the terms, and to the approval of the B. of T. 
being obtained, steps be at once taken to proceed with the link ing - 
up of the Council's electricity undertaking with that of the Poplar 
Council, and that the necessary mains and switchgear be provided, at 
an estimated cost of £3,000; also that an additional E H.T. switch 
panel should be erected with the three now in hand, at a cost of 
£417. This will enable the old engine room to receive the pro- 
posed supply when required, and the undertaking will be provided 
with a complete spare panel, which could be used for any other 
purpose in emergency. 

Manchester.—ConDENSING WATER ProJEcT. —The 
Corporation Rivers Committee has forwarded to the Finance Com- 
mittee a recommendation for the expenditure of a sum of about 
£50,000 on the provision of tanks at the Davyhulme sewage works, 
in connection with the scheme for providing cooling water for the 
purposes of the electricity department, 


Mutford and Lothingland.—OverHEap MAINS.— 
The Oulton Broad Electricity Co., Ltd., has asked the R. D.C. to 
sanction the erection of overhead mains, and also to sanction any 
further extensions that it might be found desirable to execute 
within the Council's area from time to time. The Council has 
agreed to the mains, but has declined to sanction any further 
undefined extension. 


New Zealand.—In November last year, the Lake 
Coleridge hydro-electric scheme was formally opened, but it was 
not until March of this year that the service came into full con- 
tinuous operation ; since then the plant has worked smoothly and 
efficiently without serious interruption, and it is stated that the 
undertaking shows every promise of becoming a financial as well 


as an engineering success. The three units of generating plant 
now installed equal 6,000 H.P.; and the present demand, added to 
that in prospect, for which contracta have already been arranged, 
calls for the immediate installation of a fourth unit of 2,000 E. P., 
and there are indications that two further unite of generating 
plant will have to be provided in the not distant future. The 
tunnel and headworks are sufficient to provide for probable expan- 
sion during the next six or seven years, when it is expected that 
the output will adequately supply the district which can be 
economically served from the Lake Coleridge scheme. The exiet- 
ing pipe-lines are of sufficient capacity to drive the fourth unit 
of machinery now on order, and the power house can acoommo- 
date this unit without additions. The total expenditure on this 
scheme from its inception to March 3let last was £262,034, and 
the installation of the fourth unit is expected to place the busi- 
ness on a footing where interest on capital, maintenance, depre- 
ciation, and working expenses will all be defrayed out of revenue. 
— Otago Witness. 

EL. Po RgCHASE.— The Timaru Council has decided to purchase 
from Mesers. Scott Bros. the electric lighting and power plant 
which supplies the town, and is obtaining a loan of £50,000 to 
complete the purchase and make necessary additions. 


Portaferry (Co. Down).—Messrs. T. Somerville and 
Co., who supply eleotrio light to the town, are charging only 6d. 
per week per light to tenants of small houses and labourers’ 
cottages, the installations being made free of charge, 


Rotherham.—The R.D.C. has consented to the erection 
of an overhead transmission line by the Curton Wood Colliery Co. 
from Brampton Bierlow to Wontworth. 


Scottish Power Proposal.—It is proposed to utilise 
the water power of Loch Awe in the Scottish Highlands to secure 
electric power for steel works to be established in that district. 
Immediate steps are being taken to obtain a provisional order with 
this object in view. Loch Awe extends to 141 square miles, with 
a catchment area of 300 square miles. The works will embrace 
a dam across the River Awe ; an open canal, and steel pipes will 
lead the necessary water to the power house. The energy 
generated is to be transmitted by overhead lines to the eite of the 
proposed works at North Connel. The cables cross Loch Etive, 
near Island Ferry, and follow a oourse along the hillside. The 
level of Loch Awe will be very considerably raised. At the new 
steel works at Loch Connel, where the process will be entirely 
electrical, there is both sea and rail communication. The chairman 
of the new company is Mr. J. Campbell Robertson. 


Shipley.ä— FINANCIAL ReEsutt.—For the year ended 
March 31-t last there was a loss of £404 on the electricity under- 
taking. This has been met out of reserve, leaving a balance of 
£719 to carry forward. 


Stalybridge. — Prick IxCREASE.— The Generating 
Station Committee of the Joint Board has passed a resolution to 
the effect that all power consumers paying less than Id. per unit 
be charged an additional 0 Id. per unit to cover the extra cost of 
coal, instead of the additional 10 per cent. charged at prea nt, 
The alteration will take effect at the beginning of the New Year. 
The Committee bas also decided that it cannot take on any 
additional large power consumers. | 


Stoke-on-Trent.—The Finance Committee of the 
T. C. has expressed the opinion that in the event of the additions 
at the Burslem Wo ka being essential, the cost should be charged 
to the revenue account, ani net to the capital account, as 
suggested by the Electricity Supply Committee. 


TRAMWAY and RAILWAY NOTES. 


Blackpool.—Wark Bonus.—The Corporation employs 
have accepted the terms offered by the Sub-Committee, i. e., a war 
bonus of 23. to those earning up to 30s., and le. for from 30s. to 
35s. weekly, overtime not being taken into account. 

The Tramways Committee has decided to curtail the night 
service. The total receipts from the beginning of the financial 
year (April lst) to November 18tb, on the Blackpool system, were 
£64,925, or £1,449 more than at the corresponding date last year. 
Considering there has been a decrease of nearly 29,000 miles in the 
aggregate car-mileage, the receipts are regarded as satisfactory. 

From a report of Mr. Chas, Furness, the tramway manager, on the 
question of contracts, it appears there are only two other places in 
the country where tramway contracts are obtainable— Aberdeen and 
Lancaster. At Lancaster there are 232 contractors, and there isan 
annual loss to the tramways of nearly £2,000 a year. At Aber- 
deen there are about 1,000 contractors, paying an average of £3 4s. 
per annum each, against 1,466 contract-holders at Blackpool paying 
an average of £2 178. each. In the Scotch town the sectional 
contracts are £2 10e. for the first 700 yarde, and 2e. per annum for 
every additional 100 yards. Thus for £3 (the old contract rate for 
Bla kp.ol) Aberdeen people could only travel on a 1.200 yards’ 
section, while £6 le. a year is charged for a length equivalcnt to 
Blackpool's Promenade. 
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Brad ford.—FRMALE LABOUR.—A special meeting of 
the Tramways Committee bas considered a report of Mr. C. J. 
Spencer, the general manager, with regard to the effect of 
recruiting and the shortage of labour on the tramway system. 
Mc. Spenoer reported that the present staff of 1,281 employé; was 
absolutely necessary to maintain the present services; of that 
total 818 were of military age, and 151 were unmarried. He also 
referted to the difficulties experienced in replacing lebour by men 
of non-military age. He considered that the peouliar conditions 
of Bradford were against the employment of female conductors, 
and that females as drivere were out of the question. Tae 
only alternative he could suggest was the one of very greatly 
curtailing the services. After discussing the report, the Com- 
mittee decided that it was not desirable to employ women as con- 
ductors owing to the conditions existing in Bradford, and 
iostructed the manager to draw up a report on the question of 
employing men who were unfit for military service, and aleo to 
consider a system of issuing tickets for the publio to avoid the 
collection of fares on the cars.— Leeds Mercury. 


Colne.— Wau Bonvus.—The Council has considered a 
request from the Association of Tramway Workers for an advance 
in wages of 15 per cent., and has decided to offer an advance of 
5 per cent. as a war bonus, to commence on January Ist and to 
cease 13 weeks from the deolaration of peace. 


Continental.—SpAIx.— Plans are being prepared in 
respect of a projected electric tramway in the town of Tortosa. 


Dundee.— In asking for licences for a number of car 
condactors, the tramway manager stated that within a few days 
41 men had left; he also pointed out that new men were resigning 
because they would not stand the criticisms of the townspeople, 
who apparently make no allowance for the lack of training of the 
new men, although the latter are temporarily filling the places of 
men required at the Front. 


Edinbargh.—The Tramways Committee has decided 
to call the attention of the directors of the Tramway Co. to the 
frequency of the breakdowns on the system. 

It is reported that the Tramway Co. has agreed to state a price 
at which it would be willing to sell the rolling stock, &., to the 
Corporation, in view of the latter taking over the system on the 
expiration of the lease in June, 1919. Whatever the decision in 
regard to conversion to electrical working, the Corporation will 
require to work the present cable system for a time, and at Jane, 
1919, there will still be a debt on the latter of over £300,000. 


London.—The electric train service of the L. B. & S. C. R. 
was very much disorganised on Monday, owing to the derailment 
of an electric train at London Bridge Station. 


Manchester.—The war bonus of 2s. paid to men guards 
is to be paid to women guards after three months’ satisfactory 
service. Up to November 23rd, 2,107 men from the tramway 
department had joined the Colours, and payments made to them 
or their dependents are at the rate of £72,000 per annum. 
It is estimated that if all the available single and married men 
of military age employed by the tramway department join the 
Coloars the cost to the department will be well over £100,000 per 
annum. The Tramways Committee has decided that men in the 
service of the department desiring to enlist must do so under the 
„group system. The Treasury has sanctioned expenditure by 
the Tramways Committee on street improvement and the doubling 
of short lengths of tramways. 


Northenden.—The Parish Council was informed last’ 


week that the Mafchester Corporation had applied to the B. of T. for 
an extension of time to August, 1917, for the completion of the 
tramways and the compulsory purchase of land for street 
widening. 

Normanton.—TramMway Track MAINTENANCER.— At 
a joint meeting of representatives of the Councils of Normanton, 
Whitwood, Glass Houghton aud Pontefract, it was decided to make 
representations to the B. of T. with regard to the condition of the 
tramway track between Normanton and Pontefract. 


Reading. — FEMALE LABOUR. — Women are now 
employed as conductors and inspectors on the Corporation tramwaye. 


Salford.—The Tramways Committee has decided as 
au experiment, to allow a limited number of the wounded soldiers 
to travel free on the oars, for one month. This period, if the 
privilege is appreciated, will probably be extended. Other tram- 
way Committees in South-East Lancashire have under considera- 
tion the granting of similar privileges. 


South-Western Railway Electritication.—The pro- 
posed electric service on the Kingston roundabout line has been 
again postponed owing to an application to the Court by the Post- 
mastar-General on Saturday, in connection with alleged inter- 
ference with the telephone circuits in the neighbourhood of one 
of the sectione which has recently been electrified. It is hoped 
that the service will be running before the end of the year. 


Sunderland. —FEAATUE Lasour.—The employment of 
femals ticket inspeotors on the Corporation tramways has been 
commenced. 

Swansea.— Tramway EXTENSIONS.— The T.C. has 
applied to the B. of T. for an extension of time to February 28th, 


1917, for the compulsory purchase of land reyuired for tram way 
extensions, 


TELEGRAPH and TELEPHONE NOTES. 


A Swedish Telautograph.—A new telautograpb, or tele- 
writer, an instrument for the telegraphio transmission of ordinary 
handwriting, has just been invented by two Swedish engineers. 
The apparatus differs entirely from the fundamental principles of 
otber telautographs. The most oharaoteristio feature of the 
apparatus seems to be that it can be used independently of the 
electrical resistance of the line. It can be connected alternately to 
a long or short liae with ut any adjustment of the resistance, aud 
used ia connection with public telephone systems.— T. and T Age. 


Australia.—The Federal Pablic Works Committee has 
considered the expenditure of 38114, 000 on an automatic telephone 
exchange for Sydney. 


Automatic Telephony in Chicago.—Mr. K. B. Miller, 
the well-known telephone authority, who was authorised by the 
Chicago City Council to investigate the automatic telephone 
situation in that city, states that the problem resolves itself into a 
choice between two courses : f 

(a) To take the property for forfeiture and dispose of it for 


casn ; 
(b) To permit the sale of the property to the American Telephone 
and Te'egraph Oo. 
Mr. Miller concludes that any attempt to continue the opzration 
of the aut matic system as a competing enterprise, either under 
city or private control, and either with or without interoonnection 
with the system of the Chicago Telephone Co., will not be con- 
duoive to better or cheaper telephone service ia Chicego. It will 
tend to lower the possible standard of eervice, raise the vost of 
service, and will, in all probability, cause the loss of large eums of 
money, failing for lack of public support.— T. and T. Age. 
The Council decided to mqaestrate the property some months 
ago because the company had not 20,000 bonâ fide subscribers, as 
required by ite franchise. 


Brighton.—Former users of the municipal telephone 
system have hitherto been allowed to retain their unlimited service 
at the old price (25 10a.), whereas others had to psy £10 a year. 
Under the War Badget increases, the Post Office propo:es to 
charge all unlimited-servioce subscribers £12, and the Brighton and 
Hove Telephone Advisory Committee is sending a depatation, in 
conjanction with Glasgow and Portamouth, which are similarly 
affected, to wait upon the Postmaster-General with a view to 
securing better tarms. Ueers of private telephones, over which no 
business is transacted, can retain them at £8 a year, and the 
measured-rate service is also available. 


Code Telegrams.—The existence of another secret code 
in plain langoage" was brought to light in the Glaegow Sheriff 
Court on Monday, when the proprietors and editor of the Glasgow 
Daily Record and Mail were charged with the possession of a 
cipher code not intended and used solely for commercial or other 
legitimate purposes. The code was to be used to place the Rearvurd 
in possession of information earlier than the news could be trans- 
mitted at Preas rates. 


Hull.—The Corporation telephone employcs have sent 
in a petition for a weekly war bonus on the same terms as those 
granted to Post Office employé3, They demand that the increased 
bonus shall be paid within seven days, and that it shall date from 
last March. The Corporation. in granting a 2s, bonus to all 
departments, included the telephone employé:, but this bonus is 
la. less than that granted by the Government. A large proportion 
of the Corporation telephone staff was taken over from the Post 
O Hoe, and they declare that they mean to enforce the demand for 
the extra shilling.— Standard. 


The World's Wireless Stations.— The International 
Telegraph Bureau of Berne recently published statistics in relation 
to the situation of wireless telegraphy throughout the world on 
April Ist, 1915. Aocoording to the figures, the first position in the 
case of coast stations is occupied by the United States with 140 
stations; the second place is held by Great Britain with 61; 
Canada ranke third with 47; Ibaly fourth with 37, and Russia 
fifth with 32; Alaska has 29; Brasil, 38 ; Spain, 31; Australia, 
20; Franoe and Germany, 18 each; Japan, 11; Austria- 
Hungary, 4: and China, 3 coast stations. As, however, the prin- 
cipal importance of wireless telegraphy relates to intercommuai- 
cation between ships and between vessels aud coast stations, the 
position of affairs assames a different aspect as regards the ship 
installations of individual countries. On this point. the statistics 
give the following figures for the countries mentioned :— 


NUMBER OF SHIP INSTALLATIONS, 


Great Britain . . 1,568 Austria-Hungary * 101 
United States ... 967 Japan e we oe 9 
Germany oes oe 537 Brazil... és . 65 
France... See .. 357 Spain ii ova % 79 
Italy TA szi . 125 Australia... me «6 
Holland (6 coast stations) 122 Norway (6 coast stations) <5 
Russia i . 119 Argentina (12, „ ) & 


The statistics show a total of 706 oo t station: and 4 816 ship 
stations. The Mvroconi system is oredited with being used at 376 
land stations and 1,894 ship statione, and the Telefank sn system at 
150 land and 807 ship stations. 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Athy.—December 6th. U.D.C. ‘Tenders are invited 
for lighting the town with electricity. Partioulars from Mr. J. A. 
Lwwler, Town Clerk. 


Australia.—AbDELAIDE.—January 19th. P.M.G. Com- 
mon- battery switchboard. See Official Notioes November 19th.* 

January 26th. Deputy P.M.G. Twenty tons of galvanised-iron 
wire, 400 Ib. to the mile.“ 

__ BRISBANE.— P. M. G. January 26th. — Galvanised- iron wire. 
December lat. — Measuring instruments. January 5th.—Jointing 
S P copper-clad steel wire. See “Official Notioes Novem- 

r i 

January 26th. Deputy P.M.G. Telephone instruments, parts 
and accessories. * f 

SYDNEyY.—Deocember 20th. Metropolitan Board of Water Supply 


and Sewerage. Three centrifugal pumps and eleotrio motors, 


with switch , starters, &o., for the pumping station at Mar- 
rickville, N.S.W. Deposit £10. Tenders to the Board, at 341, Pitt 
Street, Sydney, N.S.W.* 

January 31st, 1916. Three eleotrically-operated railway freight- 
car transferers, for Jones Bay wharfage, Pyrmont. Particulars 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

February 28th, 1916. Municipal Council. Tenders for induction 
regulators. Specifications (lla. 6d.) from the Electric Light 
Department, Town Hall, Sydney. 

MELBOURNE. — January 4th. P.M.G. Electric measuring 
instruments. telephone parts, and automatio common-battery 
telephones.* 


Beckenham.— December 12th. U.D.C. 2,000 tons of 
Midland slack coal (100 tons per week from January Ist, 1916), for 
the Electricity Department. See ‘‘ Official Notices to-day. 


Durham.—December 10th. Twelve months’ supply of 
electrical fittings, for the Trimdon Grange Colliery Co. Store- 
keeper, Trimdon Grange Colliery Co. (Co. Durham). 


London. — December 9th. H.M. Commissioners of 
Works. Twelve months’ supply of electrio cable and wire. See 
“ Official Notices " to-day. 5 : 

West HAM.— Deoember 16th. Three months’ supply of elec- 
trical fittings, for the B. of G. Forms of tender from Mr. T. 
Smith, Olerk, Union Road, Leytonstone, N.E. 


Manchester.—December 6th. Steelwork and founda- 
tions for new boiler house; also foundations for cooling towers at 
Stuart Street station. Messrs. C. S. Allott & Son, Civil Engineers, 
Brown Street, Manchester. 


New Zealand.—WELLINGTON.—December 8th. Public 
Service Stores Tender Board. 6,700 telephone oords, 120 miles 
twin-Swisted rabber-insulated wire. 


South Africa.—Durnan.—January 5th. Corporation 
Telephone Department. (1) Telephone apparatus and materials ; 
(2) underground cables; (3) 540 C. i. pipes, 9 ft. long, for cables. 
Messrs. Webeter Steel & Co., 5, East India Avenue, E.C., are the 
Oorporation's London agents.“ 


Spain.—December 8th. Manicipal authorities of Pied- 
rahita. Concession for the electric lighting of the town during a 
period of ten years. 

Tenders have jast been invited by the municipal authorities of 
Santa Coloma de Farnes (Province of Gerona) for the concession 
for the electric lighting of the town during a period of ten years. 


Walthamstow.—December 15th. U.D.O. Supply of 
l»ow-tension cable, for the Electricity Department. See " Official 
Notioes to-day, 


Specifications for the items marked ° can be seen at the Board 
of Trade Commerocial Intelligenoe Branch in London, : 


CLOSED. 


Australia. — Tasmania. — The tender of the British 


General Electric Co. has been accepted by the Pablic Works 
Department for power plant at the Mental Diseases Hospital, New 
Norfolk, at £2,347 ; and that of Messrs. A. J. Todd & Co. for elec- 
tric lighting installation and overhead equipment, at £435. 
The following contracts have been placed by the Victorian Rail- 
ways Department :— 
Electric lighting material for the Jolimont car-repair shop.—Siemens 
Bror 8 Works, Ltd. ; B. I. & Helsby Cables, Ltd.; Aust. General 
eotrio Co. 
One 5-ton electric crane, £1,187.—Babcoock & Wilcox, Ltd. 
Mfotor-geoerator, switchboard and accessories, for battery-charging at 
Jolimont repair shop, £266.— Lascelles Parrington. — Tendera. 


Manchester.— The Tramways Committee has accepted 
the tender of Messrs. F. Smith & Co, for copper trolley wire, and 
that of Mesers. Edgar Allen & Co., Ltd., for special trackwork, 
point tongues and crossings. The Electricity Committee has 
accepted the following tenders :— 

Cable.—Western Electrio Co., Ltd. 

Asphalt troughing.—H ward Asphalt Troughing Co., L‘d. 


One 5,000/6,000-xw. turbo-alternator.—B.W. Electrio & Mfg. Co., Ltd, 
One 6,000-xw. high-pressure turbine.—James Howden & Go., Ltd, 


Salford.—The Electricity Committee has accepted the 
tender of Newall's Insulation Oo., Ltd., for covering with com- 
position various lengths of steam piping at the generating station, 
for £33 103. Mr. J. Heaton, of Ramsbottom, is to supply during 
the next six weeks 300 tons of Garswood slack, at 158. 3d. per ton, 
and 300 tons of Brodsworth slack, at 168. 9d. per ton, with an extra 
charge not exceeding Is. 3d. per ton for cartage to the generating 
station. 


FORTHCOMING EVENTS. 


University College, London.—Fridays, December Std and 10th. At 6 p.m. 
18 298 sixth lectures on “ Electric Heating and Electric Furnaces,” by 
Prof. J. A. Fleming. F. R.B. 

Salford Technical and Engineering Association.—Saturday, December 
4th. Visit tothe Salford Corporation Oleansing acd Flag-Making Depart- 
ment, Langley Road Depot, and Annual Meeting. 

Royal Society of Arts.— Monday, December 6th. At 4.80 p.m. At John 

1 AdePhi. Cantor Lecture, on Optical Glass (Lecture II), by 
Dr. W. Rosenha in, F. R. S. 

Wedneeday, December 8th. At 4.80 p.m. Paper on The Art of 
Finding Your Way at Night Without a Compass,” by Lieut.-Col. W. A. 
Tilney, late 17th Laucers. 

Rontgen Society.—Tuesday, December 7th. At 8.18. At the I. E. E., Victoria 
tmbaukment, W.C. Papers on Some Remarks on Fluorescent and 
Intensifying Screens,“ by Mr. L. A. Levy; and Further Notes on Looal - 
isation,’’ by Mr. G. G. Blake. 


Institution of Electrical Engineers (Yor 


kshire Local Section).— 
Wednesday, December 8th. At 7 pm: At the Philosophical Hall, Leeds. 
Paper on Some Difficulties of sign of High-Speed Generators, by 


Prof. A. B. Meld. 
tudents’ Section).— Thursday, December 9th. At 7.45 p.m. Address 


(S 

on The Institution, by Mr. J. B. Kingsbury, Hon. Treasurer, 

Association of Engineers-in-Charge.—Wednesday, December Sth. At 
7.30 p.m. At Gs. Sride's lassitute, Bride Lane, E. f Paper on Ammuni- 
tion Manufacture, by Mr. A. B. Penn. f 

Faraday Society.—On Wednesday, December 8th. At 8 p.m. At the Insti- 
saan of 1 Engineers. Viotoria Embankment, W.C. General 
Discussion on The Oorrosion of Metale.” 

Greenock Electrical Society.—Friday, December 10th. At 7.45 p.m. At 
Temperance Institute, 19, West Stewart Street. Paper on Bleotric 
Tramways,” by Mr. J. Punch. ; 


North of land Institute of Mining and Mechanical Engineers.— 
Petarda; cember llth. At2pm. At Neville Hall, Newcastle. General 
eeting. i 


NOTES. 


Electrical Vehicle Committee.—A letter, of which 
the following is an abstract, has recently been widely circulated 
amongst the heads of municipal departments by the E. V. Oom- 
mittee, through ita honorary secretary, Mr. Frank Ayton :—" The 
Manchester Corporation have recently served notices upon a large 
number of owners and tenants in the oity to abate an alleged 
nuisance by discontinuing to keep horses on their premises. It is 
likely that this commendable action by the Sanitary Committee of 
the Manchester Corporation will be followed by other progressive 
cities and towns, since it is admitted by all who are qualified to 
give an opinion that the presence of stables in urban areas is 
harmful to the public health. 

„Ik horses are to be displaced in this way, motor traction in some 
form will have to be adopted. l 

From the standpoint of public health, the petrol vehicle is also 


most objectionable, owing to the noxious gases emitted by the 
exhaust and also to the nerve-racking noises caused by the engine 


and gears, especially at central garages. On the other hand, the 
electric battery vehicle is in every way an ideal vehicle for town 
use, 
My Committee, therefore, suggest that municipalities should 
make special efforts to encourage the use of the electric battery 
vehicle in the areas under their oontrol. The most convincing 
way of doing this is to set the example by using such vehicles for 
municipal work, such as watering roadways, scavenging, house 
refuse removal, cartage of road and other materials. ambulance 
work, fire brigade work, cartage of coal and ashes, as well as for 
passenger transportation by means of electric battery omnibuses. 
Smaller electric vehicles can aleo be used to advantage for the 
transportation of officials in the performance of their duties. 

Not only will the adoption and use of electric vehicles in these 
directions gradaally have the effect of doing away with stables, 
but it will, in addition, bring a handeome revenue to the electric 
supply undertaking which nearly every municipality nowadays 
owns. 

My Committee wish particularly to emphasise the point that 
there is nothing experimental about the modern electrio vehicle.” 


Dublin Electrical Dispute.—The Right Hon. T. L. 
O'Shaughnessy, Recorder of Dablin, sat in his Chambers at Green 
Street Courthouse, as arbitrator in the dispute between Dublin 
master electricians and their men. The latter, who had been on 
strike on the question of wages for some time past, had returned 
to work pending his Lordship's decision. After lengthened and 
careful consideration, the Recorder decided that the men should be 
grantei 4d. per hour, their wages being raised from 93d. to 93d 
per hpur. He also decided that those engaged on War Office work 
should be granted a bonus of 6d. per day. The men’s demand was 
for 11d, per hour, apart from war bonus, 
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Direct-Current 5,000-volt Railway Operation.— 
In the use of direct current for electric railways the trolley voltage 
of 600, so long considered the limit, has, during the past few years, 
increased to 1,200, then to 1,500 volts for interurban service, and 
2,400 volta for heavy electrictraction. A farther step in increasing 
the voltage was the electrification of the Chisago, Milwaukee and 
St. Paul Railway at a trolley voltage of 3,000. Now, however, 
we have 5,000-volt direct current for interurban work, which has 
been in use since Jane Ist on an experimental line of the 
Michigan Traction Co.; this important advance has been rendered 
possible through the co-operation of the company’s engineers 
with those of the Westinghouse Co., who worked out the details of 
the equipment. 

Direct current at 5,000 volta is obtained from ateel-tank 
meroury-vapour converters having their alternating-current ter- 
minals connected one set to each phase of the 400-volt three-phase 
60-cycle bus-bars and the direct-current terminals connected in 
series, as shown in the diagram. This installation is the first in 


disconnecting Switches 


From 44,000 V 
Main Transtorirers 


100-KVA.TRANSFORMERS 
400/ 3800 YOLTS 


RECTIFIER 


which meroury-vaponr converters have been connected in this way 
to a three-phase oirouit, or have beea used to produce so high a 
direct-current voltage. It is also the firat case in which converters 
of the steel-tank type have been operated on 60 cycles. 

The car equipment oonsista of four motors, each rated at 
100 H.P., 2,400 volte, connected two in series for operating on 
5,000 volte. The use of such a high voltage as 2,500 at the ter- 
minals of each motor is made possible by the fact that they are of 
the double-armature type, in which each field frame contains two 
separate armatures with independent pinions meshing with a 
common gear. While the voltage at the terminals of the motor is 
2,500, that at any commutator is limited to 1,250. 

It has been found in practice that the flashing at the awitches 
on this car, with 5,000 volta on the trolley, is notably less than 
when a 600-volt car is handled in the same way. This is due to 
the extremely small ourrent required.— Power. 


Value of Clean Bottles for Sampling Transformer 
Oil.—The insulation strength of the oil in all transformers 
used on oircuita operated above 6 600 volts in the system of the 
Georgia Railway and Power Oo., Atlanta, Ga., is tested once each 
month. When the oil shows an insulation strength lower than 
40,000 volte it is filtered and tested until this strength is secured. 
It is well known that a small amount of moisture in oil greatly 
reduces the dielectric strength, and inasmach asa small sample 
must be taken for test, it has been found that extreme care must 
be exercised to secure the sample and deliver it to the test room in 
the same state as that in which it is found in the transformer 
case. To make this possible a specially prepared 4-oz. sample 
bottle is furnished to station operators for delivering the monthly 
samples for test. These bottles are prepared by washing and rinsing 
in gasoline ; they are then dried and the corks inserted. The cork 
and mouth of the bottle are then dipped in heated paraffin, which 
seals the bottle air-tight. 

The value of this precaution was recently shown when a new 
attendant who did not believe in the value of the prepared bottle 
sampled the oil from a transformer and delivered it in a used 
bottle to the test room. The oil panctured at 32,000 volta. and 
was ordered to be filtered. The attendant secured a new sample 
of the oil and delivered it in a specially prepared sample bottle, 
when it tested at 42,000 volts. This attendant now finds it easier 
to use the bottle than filter the oil. 

About 0°04 per cent. of water will reduce the die lect rio strength 
of oil to about 10,000 volte, the curve of decrease being very steep 
up to about 0°80 per cent., when the dielectric strength decreasea 
more slowly as water is aided. The need in sampling oil of 
care auch as that exercised in this case is therefore apparent, and 
the method nsed is a very simple one to eliminate ¢rrors in teats, 
— Electrical World. 


Armature Repairs and Rewinding.—A ! Reader of 
many years’ standing of this journal would be glad if any of 
our readers would give him information as regards the most 
suitable plant and instruments to be used in conjonction with the 
rewinding of A.C. and D.C. machines, also the approximate floor 


apace required. The maximum size of armature would be 
100 KW, 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER TRAINING Oorps.—Orders for Week commencing December 
th, 1915.—By Lieut.-Ool. O. B. Clay, V. D. Commanding. 

Drilla, 6.25 to 7.25; 7.25 to 8.25 p. m. 

Saturday, December 4th.—Parade in uniform at East Putney 
Station, at 2.45 p.m. See below. 

Monday, December 6th.—Sections 1 and 2, Technical; Sections 
8 and 4, Squad, Signalling Section and Reoruite. 

Tuesday, December 7th.—School of Arms with Architects’ 
Corps. 6 to 8 p.m. 

Thursday, Dacember 9th.—Sections 1 and 2, Shooting. 

Friday, December 10th.—Sections 8 and 4, Technioal ; Sections 
1 and 2, Squad, Signalling Section and Recruits. 

Saturday, December 11th.—Instrnotion Class at 2.30 p.m, 

Sections for Technical Parade at Headquartere, London Elcc- 
trical Engineers, 46, Regency Street, S.W. 

Sections for Shooting Parade at Miniature Ranges. 

Unless otherwise ordered, all Parades at Chester House. 

Train on Saturday for East Putney on District Railway. leaves 
Mansion House Station at 2.22 p.m. 


E. G. FLEMING, 
Company Commander and Acting Adjutant. 


3RD BATT. (OLD Bors) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Grant (Officer Oom- 
manding), Thursday, December 2nd, 1915 :— 

Week-end Parades.—Saturday.—Field Operations. Parade at 
Baker Street Station at 2.30 p.m. Detailed instruotions will be 
sent later to officers concerned. The Commandant’s Class will 
parade in the ante-room of the Officers’ Mess at 8.15 p.m. 

Sunday.—7 a. m., Reveille; 10 a. m., Ohurch Parade; 10.20 A m., 
Parade under Company Commanders. The Battalion will parade 
at 2 p. m. and march to the Hendon Aerodrome, where a demon- 
stration of fly ing will be witnessed, and it is hoped that a lecture 
will be given to the Corps. 

Winter Quarters.—A voluntary fatigue party is required for 
work on the winter quarters on both Saturday and Sunday next, 
the 4th and 5th inet. Members offering their services for this duty 
will report to the Camp Qaartermaster at Wembley Park, at 2.30 
p,m. on Saturday and 10 a.m. on Sunday. 

Musketry.—There will be no shooting at Acton on Saturday, 
the 4th inst. 

Bisley.—The range will be open all day for members of the 
Corps. Names to be sent in to Headquarters, as usual. Members 
going down in the morning should report to Sergeant Cotter at 
the barrier of No. 9 Platform, Waterloo Station, at 9.15 am. 
Those unable to travel at that time should apply for travellisg 
vouchers at Headquarters not later than 4 p.m. on Friday, the 


3rd inst. 
A. G. JOINER, Major and Adjutant, O. B. C. 


What a Big Concern Can D0.— In the course of 
a recent address on Modern Tendencies," Mr. T. N. Vail, president 
of the American Telephone and Telegraph Co., referred to the recent 
development of the telephone, calminating in trans-Continental 
telephony, and pointed out that this achievement would not have 
been possible except in the hands of a single concern with ample 
resources. In the same way wireless telephony has been developed 
by the Bell company until conversation has been made possible over 
a distance of 4 000 miles; this also could never have been accom- 
plished by any number of small unassociated companies. Inci- 
dentally, Mr. Vail said: Talking over the wireless is like talking in 
a boiler shop; earth currenta and electrical disturbances which 
sweep through space are picked up by the wireless antenni and 
translated int» noise by the delicate receiving instruments. These 
storms are the bcte noire of the wireless, whether telegraph or 
telephone, and for months at a time they will be eo continuous 
and so serious as to make wireless communication over great 
distances impossible and over short distances extremely difficult. 
There were the same difficalties in the early development of the 
telephone. The grounded telephone wires, acting as do the 
antenna of the wireless station, picked up these same currents and 
translated them into noise. Some may remember that ther 
noises in early telephone times made conversation always difficalt 
and sometimes impossible. The noises caused by earth corrente 
were gotten rid of by making the telephone circuit of two wires 
entirely insulated from the earth. The atmospheric disturbances 
still remained, but were neutralised by transposing the two wire, 
or virtually twisting them, and in this way the regular telephone 
ocnversational current was given a noiseless path. What device 
will be possible to neutralise the effect of these electrical storm 
dieturbances on the antenna: of the wireless is yet the problem of 
the future." — Telegraph and Telephone Aye. 


Lighting National Colours on Neutral Ships.—Tbe 
proper lighting of the names and national colours of neutral ships 
is a matter of importance now that nights are long and dark, and 
occasional U-boats still seek anything which floate as prey. A 
satisfactory solution to the problem is easy where ships bare 
electric lighting plent installed, and in other oases acetylene pr 

jeotors are used succesafally to illominate those parte of the ship’ 
sides on which name and flag are painted. Aooording to Sch: "la", 
a Scandinavian electric sign company is supplying luminone leten 
for mounting along the centre line of a vessel over ita deck stroc- 
tures, so as to be visible on either bow. The bodywork of th 
letters is of strong zino sheet, and the glass panels are reinforced 
by wire netting. Each letter stands about 1 metre high, and o. 
tains a 50-c.P. electric lamp or gas burner. The cost of each lett. 
erected ready for use, is given at £3 64. for electric light, and 
£+ Se. for gas. Tungsten lamps can be used in the electric lanterot 
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Maturing Wine by Electrieity.—Some years ago we 
described an electrical process which had been tried in France for 
giving raw wine and spirits the properties they acquire by being 
kept for a number of years. According to the Daily Mail, it is 
claimed that a successful process has been devised by Prof. Charles 
Henry, who is able in a few minutes to convert whisky three years 
old into a mature whieky pronounced by experts to be at least 12 
years old. Burgundy is already being ripened and matured by 
this process in France, and successful experiments have recently 
been made with beer and essential oile. 


Electric Cooking in American Apartment Houses. 
—The Electrical World recently contained some interesting data 
on the subject of electric cooking in situations where it is used 
exclusively. 

In a Buffalo apartment house 95 electric ranges are in daily use; 

data is given for four montha during which time the number of 
families reporting increased from 23 to 44, and the average cost 
for lighting and cooking ranged from $2°31 to $2°51 per month. 
A single meter tariff was in use, the charge for the first 15 unite 
being iene per unit, next 30 units, 5 cents, and all over, 1} cents 
per unit. 
Figures for a tenant in an apartment house at Great Falls, 
Mont.. show a monthly cost per person (seven in family) varying 
from 8 26 to $'42, with electricity at 3 cents per unit; similar 
figures for a Great Falls residence (seven persons) show a monthly 
cost per person of from $ 30 to $°49. 

For families of three to six persons in Salt Lake City, the aver- 
age cost per day per person varies from 1'3 to 3˙3 cents, with energy 
at 8 cents per unit. 

An instructive table giving data relating to four apartment 
185 installations using 83 Simplex Heating Co.'s ranges, is as 

llows :— 


Maxi- 
xw.-hr Maxi- mum 
per No. Rated mum ond, 
Location. person ot load de- rated 
er ranges. | KW. mand, load 
ay. KW. per 
| cent, 
a — Van —᷑ xfd̃ — — — — 
Woroester, Mass. 0°93 10 | 77 135 | 17°50 
Great Falls, Mont 1°12 21 110˙25 13'565 12 38 
Salt Lake City, Utab| 0'85 24 | 77 11˙5 | 1500 
Anaconda, Mont. 097 22 92 — = 
Average. 096 — — 12˙8 15 
ö 


— 


The data given are sufficient to enable oonolusions to be drawn as 
to average resulta in American practice. 


British Association, 1916.—At a meeting held on 
November 24th, the Newcastle-on-Tyne City Council formally 
resolved to invite the B.A. to meet there next year on lines similar 
to those adopted at Manchester this year. 


Russia’s Proposed Electricity Tax.—A Congress has 
been held on the proposed taxation of electricity in Russia. Mr. 
A. J. Nikolaienko, Temporary Director of the Ministry of Finance, 
who presided, spoke briefly on the history of the proposition. The 
meeting had before it the projet de loi, prepared by the Chief 
Department of Indirest Taxes, with an explanatory report. On 
the question of the desirability of taxing electric current, the 
representatives of electrotechnical science and industry observed 
that in view of the necessity to obtain money they were prepared 
to recognise the taxation of current required for lighting. Some 
of them agreed also to taxation of power for tramway systema, 
but in the case of current for industrial purposes, it was considered 
that such a tax might be a burden, both for the existing electrical 
industry and for the industries themselves that used the current as 
a motive power. The Director of the Chief Department of Indirect 
Taxes, S. S. Chripunoff, said that the projet de loi empowers the 
Ministry of Finance to reduce the rate, or even to grant complete 
exemption in suitable cases where the imposition of a tax would 
be burdensome. Prof. P. P. Migulin said that to tax electrical 
energy was necessary from a financial point of view, the more 80 
that this tax did not so much affeot the industry itself as the 
consumers, Prof. M. I. Bogoliepoff said that at present this ques- 
tion should be decided from another point of view. The country 
was on the eve of the introduction of new taxes, and there was no 
free choice. The whole question resolved itself into this—could 
they stand a new tax or could they not? The meeting had not 
discovered anything contrary to the latter. Referring to the 
effort in Eagland, where similar taxes were always considered in 
the light of the necessities of industry, Prof. M. I. Bogoliepoff 
further observed that in the new taxes recently introduced into 
England for a colowal sum, the Chancellor of the Exchequer had 
said that at a certain point it was impossible not to ignore the fact 
that a certain amount of injury accompanied the operation of 
taxes on industry. In England they did not hesitate to tax motor 
spirit; that was to say, in a certain case they taxed motor power, 
and in the motives and measures of the English fiscal policy they 
might find painters for Russia, whose financial needs were con- 
siderably greater than those of England. In farther discussion, 
the question of the technical eff-cts or otherwise of a tax were 
comprehensively considered, and a further consideration was given 
to- the proposed statutes regulating the new tax, and several chang 
were made in the text of the projet de loi, ie 


Nearly a “Dead” Short-Circuit,—A street-railway 
inspector was testing some trolley insulators suspected of being 
defective in their insulating qualities. The test was made in a 
car barn with a wooden floor by placing each insulator in series 
with a voltmeter, and from the reading and known resistance of 
the voltmeter the calculation was made. A file was used to clean 
the metal work so that a good contact could be made. The 
inspector held the trolley connecting wire and touched it against 
the insulators as the case required, while his helper held the 
ground wire, and being well insulated on the wooden floor, there 
was little danger. The tests were going along beautifully until 
the inspector failing to reach the file, the helper picked it up and 
handed it to him. The next second, both were flat on their backs 
wondering what had hit them. In passing the file (which bad no 
handle) they had connected themselves across the 500-volt direct- 
current circuit. The rest of the tests were conducted on the 
 safoty-first prinoſple.— A. P. Connor, in Power. 


Estimating Distance at Sea.—In Nature, last week, 
an ingenious method of estimating distance at sea in fog or thick 
weather, devised by Prof. J. Joly, was deacribed in the course of a 
report of the proceedings of the Royal Society. The method is 
based upon the different velocities of disturbances in different 
media. If aerial and submarine signals are simultaneously 
emitted at a lighthouse station or lightship, the lag of the aerial 
compared with the submarine sound is about 4°3 seconds to the 
nautical mile. An approaching ship picking up the signals and 
measuring the lag to an error even of one second, becomes aware 
of her distance to less than one-quarter of a mile. Similarly, 
wireless signals and submarine signals, or wireless and aerial 
signals, may be used. If the faster-moving signals be sent out in 
groups, the individual signals being spaced at regular intervale— 
say, of one second—and the slower moving signal be always 
emitted simultaneously with the first signal of a group, the 
navigator has only to count the faster signals until the slower 
signal reaches him, in order to estimate his distance from the signal 
station. In this case the signals themselves tell him his distance, 
and no actual time measurements are required on board ship. If 
vessels possess the means of emitting a loud and crisp sound signal 
which can ba sent out simultaneously with a wireless or a sub- 
marine signal, the determination of distance rendered possible 
thereby, along with wireless information as to course and speed, 
will enable the navigator on each ship to determine with certainty 
(1) whether there is riek of collision, or whether there is no risk, 
and (2) the point upon his own course, and the moment at which 
collision is threatened. The solution of the problem is bared upon 
the fact that at each instant the rate of mutual approach is the 
maximum if the ships are advancing so as to collide, A simple 
geometrical construction, which by its character is unlikely to 
involve error, enables the mariner to solve the problem immediately 
the signals are received. 


Aeronautical Production.—The Aeronautical Pro- 
duction Committee of the Aeronautical Institute of Great Britain, 
after closely investigating the causes at present retarding production, 
has evolved adequate methods whereby it can help to speed up the 
production of asiroraft to the highest point, and is ready to com- 
mence its work. It states that a greater increase in rate of pro- 
duvtion than now obtains can be achieved only by adequate 
organisation in directions beyond the sphere of the great aero- 
nautical work which is being actually carried on by the Govern- 
ment. To run the whole work of organisation with full effect 
the Committee requires £5,000, and in order to obtain thie the 
Executive Committee of the Aeronautical Institute invites 5,000 


suitable persons to become members of the Institute, at a sub- 


scription of one guinea each, or a smaller number to make 
donations. Its address is temporarily at 39, Victoria Street, 
Westminster, S. W., where all inquiries will be answered. 


Walford Bodie Prosecuted.—At the Birmingham 
County Court on November 29th, Abraham Weisenberg, a 
tailor's presser, sought to recover damages from Walford Bodie, 
music hall performer, for having administered to plaintiff a more 
powerful electric shook then he undertook to give, with the result 
that he was knocked down, his right arm and hand were injured, 
his bodily health was impaired, and he lost seven weeks’ earnings. 
The claim was made on the ground of the defendant's negligence. 
The case was adjourned until April next. 


Corrections for the Hefner Lamp.—Recent researches 
carried out at the Laboratory of the Schlieren Works of the Zarich 
Gas Undertaking by Dr. E. Ott, member of the International 
Photometric Commission, show that the illuminating power of 
the Hefner lamp is given by the formula— 

„1049 — 0°0055 + + 0˙00011 (b — 760) 
where / = the illuminating power in Hefner units = 1 when the 
atmospheric humidity = 8'8 J. and the carbon dioxide present 
amounts to 0°75]. per m.* of pare dry air, and the atmospheric 
pressure is 760 mm.; 

z = volume of aqueous vapour in litres per m. of pure dry air; 

and b = the atmospheric pressure. 

It will be noticed that no term appears for carbon dioxide ; it is 
assumed that observations will be made in well-ventilated rooms. 
in which the proportion of CO, present averages 0 75 l. per m.° 
of pure dry air, 
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Electric Heating and Electric Farnaces.—In his 
fourth lecture, on Friday last, Dr. Flemirg dealt with arc furnaces, 
of which the firat of commercial importance was that of Stassano, 
which was used for the production of special alloy steels. As this 
furnace was heated by radiation from the aro, in order to avoid 
contamination of the steel with carbon, the efficiency was very 
low, the energy consumed in the reduction of 21 tons of steel 
amounting to 1,360 unite per ton. This has been reduced in later 
designs to about 900. The Héroult aro furnace, charged with 
liquid pig and pure scrap iron, had carbon electrodes, which were 
lowered upon the charge to start the arc, and then raised; the 
farnace consumed 800 to 900 unite per ton of steel. The Keller 
furnace was an attempt to imitate the operation of the blast 
furnace in smelting n ore, and was fed with iron ore, 
coke, and lime; 16 tons of pig iron could be produced 
for 2,292 units per ton. As the ordinary blast furnace ocon- 
sumes 16 cwt. of coke per ton of pig iron produced, of which 
64 owt. is required to deoxidiee the ore, the greatest saving 
that can be effested by the electric furnace in smelting iron is 
91 owt. of coke per ton of pig, costing 88. a ton, so that in order to 
compete with the blast farnace, electrical energy would have to be 
supplied at d. per unit, or £1 per H.P.-year, about half the lowest 
price now obtainable. The only ohance for electrical smelting, 
therefore, is where water-power and ore are together and cheap, 
5 is dear. The problem is being studied in Norway and 

weden. ; 

Ia the Girod furnace only one carbon electrode was used, iron 
electrodes being embedded in the floor of the furnace. A three- 
phase furnace had three electrodes, which formed a three-phase 
arc on the top of the charge, and additional electrodes were pro- 
vided outside the magnesite lining, which became conductive 
when hot. Messrs. Verdon Cutts and Hoult designed an eleotro- 
Bessemer farnace, in which air was blown through the charge to 
oxidise the impurities. 

Pointing out the importance of employing electrodes of the 
most efficient dimensions, because they conduct heat outwards 
from the furnace, the lecturer described the original investigations 
of Mr. Carl Hering, who was the first to discuss the wabject 
analytically, and showed how to arrive at the oross-section which 
gave the minimum loss of heat. 


Fatality.—At an inquest held at Skinningrove (Cleve- 
land), on Monday, the question arose as to whether the deceased, 
a Loftus mines electrician named Charles Markham, had died 
from electric shock. It lap 1 770 hai E g ioe 
engaged in cleaning out the electric oon er and a haulage 
engine, and started the machinery to test it. He placed 
his left hand on the onter casing of the motor, but 
almost immediately fell and groaned. When a doctor arrived 
Markham was dead. A witness, in response to questions, said he 
did not consider the outer cover of the motor dangerous. Markham 
was not wearing gloves. Dr. Donaldson said he found a mark as 
of a burn on the right wrist. The condition of the body was con- 
sistent with de>eased having received a shock. The mire manager, 


Mr. Wm. Moore, said he thought the flesh would have been injured or 


burnt if deceased had hada shock. ‘ Death, probably from electric 
shock,“ was the verdict. 


Situations Vacant.— Assistant in engineering depart- 
ment (37s.), for the Wolverhampton Union; shift engineer (82), 
for the Oldbam Corporation electricity department; engineers, 
458. 6d. (7 days), for H. M. Dockyard, Pembroke Dock. Particulars 
are given in our advertisement pages to-day. 


Converted Repair Shops.—Messrs. Rawlings Bros., 
Ltd., of Kensington, recently re-arranged the motor-car repair shops 
at the private mansion of a well-known public man for munitions 
making, and a very acceptable monthly output of shells will 
result. The owner of the mansion has two sons at the Front, but 
he is anxious to do more, henoe, by the aid of the electrical 
installation, three screw-cutting lathes, drilling machines, &o.; are 
rendering a good account of themselves, Mesars. Rawlings ask all 
who have lathes or other machines lying idle to get into touch 
with them, sothat they msy give them the benefit of their experi- 
ence in converting the above repair shops. 


Professional Classes War Relief.—On Wednesday, 
Thursday and Friday next week a Christmas in War Time Sale 
will take place at the Albert Hall, on behalf of the Professional 
Classes War Relief Council; it will be open from 1.30 to 10 p.m. 
on December sth, admission 5s. The entrance fee, which is 
reduced to 2s. 6d. on Thursday evening and Friday morning, and 
1s. on Friday evening, entitles the visitor to an article of the same 
value. Entertainment will be provided by well-known artistes, 
and many of the articles eold will be novel to this country, being 
made by Belgians who are occupying the I.0.8. premises at Hendon. 
Gifts for the sale should be addressed to the Gifts Secretary, Albert 
Hall, S. W. The articles will be useful Christmas gifts, at ordinary 
market prices. 

The object for which the Council works, as we have previously 
explained, is most deserving of support, as many members of the 
professional classes have been very hard bit by the war, and are in 
great distress. 


Patents and Alien Enemies,—The Board of Trade 
has granted licences to Merer-. G. H. Forrester and G. Marsh in 
respect of patents Nos, 12,868-69-70, 1905, granted to Goldschmidt 
and Weber for detinning plates, 


Institution and Lecture Notes. — The Faraday 
Society.—On Tuesday, D-cember 8th, the Society will hold a 
general discussion on The Corrosion of Metals, Ferrous and Non- 
Ferrous,” at the Institution of Electrical Esgineers. The dis- 
cussion will be preceded by the reading of papers by Mr. Leslie 
Aitchison, Dr. C. H. Desch, Dr. J. Newton Friend, Mr. W. E. 
G.bbe, Mr. Bertham Lambert, Mr. Arnold Philip and Mr. S. Whyte, 
after which the subject will be open to general discussion. Those 
desirous of attending cin obtain tickets on application to the 
Secretary, 82, Victoria Street, S. W. . 


The Rontgen Society.—The Report of the Council for the 
year ended Jane 30th last shows that the membership has 
increased, and the financial position of the Society is satisfactory, 
‘The principal officers for the session 1915-16 are :—Preaident, Mr. 


J. H. Gardiner, F.C.S.; hon. treasurer, Mr. G. Pearce; hon. seore- 
tary, Dr. R. Knox. 


Diesel Engine Users’ Association.—At the November m-et- 
ing the subjects of income-tax assessment and allowance Jor 
depreciation, and the rise in the price of fuel oil, were considered, 
and the discussion on the subject of cracked and seized pistons was 
resumed. The next meeting will be held on Dacember 20th. 


Institution of Electrical Eogineers.—(StupENTS' SECTION). 
The following arranzements are announced :— 


9 

at 7.45 p.m.— 

December 15th: “The Aluminium Blectrolytic Arrester, with an Intro- 

duction on Electrical Disturbances," A. G. Ramsey, B. So. 

February 2nd, 1916, The Methode employed for the Wirel: se Commani- 

. cation of Speech,” P. R. Coursey, B. So. 
February 16th: “rhe X-Ray Tube and Modern Practice,” W. J. Jones. 
March Ist: Discussion oa“ Suggested Applioat oos of Scieno 1 to Warfare.” 
Merch 15th: “ Long-distance Transmission Lines, E. T. Driver, B. 80. 
March 29th : Annual General Meeting. 


A meeting of the Manchester Local Section was held on 
Tuesday, when Prof. A. B. Field read his paper on Some Difi- 


oulties in the Design of High-speed Generators,” and a discussion 
followed. 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 
techntoal or the commercial side of the profession and ind 
also electric tramway and railway officials, to heep readers of 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials—Mr. N. W. Prancnett, 
distributing engineer with the Metropolitan Electric Supply 
Co., Ltd., has obtained a temporary lieutenant’s commission 
in the R.N.V.R., and is taking up duties in the electrical 
department of H-. M. S. Vernon. 

erby . Electricity Committee has appointed 
Messrs. G. J. Scare and W. L. LEICErOR D, ewitchboari 
attendants, as junior charge engineers, at £120 a year, and 


Mr. O. Pearce as switchboard attendant. 


Mr. G. D. Vickers has resigned his position as managing 
engineer of the Banbury & District Electric Supply Co., Ltd., 
in order to take up a position as resident engineer under the 
Shropshire & Worcestershire Electric Power Co. at their 


Dudley station. He was presented by the staff of the Banbury 
Co. with a case of pipes. - 


Tramway Officials.— Mr. T. Hanon, of the staff of 
the Isle of Thanet Tramway and Lighting Co., Ltd., who is 
leaving to take up a position on the Oxford Tramways, has 
been presented by the staff with an inscribed brass hall gong 
and a pipe and tobacco pouch. 


General.—The Foreign Office, in its report on the 
attack on H.M. Consul and the British Colony at Shiraz. 
Persia, states that on November 10th the Persian gendar- 
merie suddenly seized, without any warning, H.M. Consul, 
the superintendent of the Indo-European Telegraph Depart- 
ment, and others. The wife of the telegraph superintendent 
subsequently arrived at Bushire under escort of gendarmes. 

e gendarmerie, who hold Kum (70 miles south of Teheran) 
in the interests of the Germans, have cut the line of the Indo- 
European Telegraph Department to the South. 

At a smoking concert beld at the South Lancasbire Tram- 
ways Company's Social Club, Howe Bridge, last week, pre- 
sentations were made to Sergt. E. Hersert, Pte. E. 
McGuInness, Pte. HARRY SMITH, and Pte. GEORGE SMITH, 
four former employés of the company who have returned from 
the Front wounded. Mr. E. H. Edwardes, general manager, 
handed over the gifts, which took the form of cigarette cases 
and pipes. 

Alderman WM. Txompson has been appointed chairman of 
the Blackburn Electricity and Tramways Committee, and 
Councillor C. HiaHaM vice-chairman. 

Mr. F. H. Bruce-Dunpas, at present erector-in-charge with 
the General Electric Co., Ltd., at Witton, has been appointed 

wer-house superintendent for the Orgreave Colliery, of the 
Rother Vale Collieries, Ltd., Treeton, near Rotherham. 

Alderman Duncan Watson has been re-elected chairman 
the St. Marylebone B.C. Electric Supply Committee. 

Mr. G. S. HELME, A. M. I. E. E., chief assistant to Mees. 
Kelsall & Parsons, engineers, Glasgow, has been gaze 
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second-lieutenant to the 3/3rd Highland Howitzer Brigade, 
R. F. A., at present stationed at Greenock. 


It is announced that the Board of Trade has appointed Mr. 
R. W. Datrton, of the Commercial Intelligence Branch, to be 
H. M. Trade Commissioner in New Zealand, in succession to 
Mr. W. G. Wickham, who is appointed H.M. Trade Com- 
missioner in South Africa, Sir R. Sothern Holland, who has 
hitherto held that appointment, being now engaged under 
the Ministry of Munitions. 


Mr. W. T. Taytor, to whom we referred a fortnight ayo, 
has lately returned from Bolivia, South America, and has 
been gazetted a captain of the 1/12th Loyal North Lancs. 
(Pioneer) Regiment. Captain Taylor saw active service in 
the Bechuanaland Expedition and the South African war, and 
he holds medals with eight clasps aggregate. 


Councillor RicHaRD Mayne has been appointed chairman 
of the Newcastle-on-Tyne Tramways Committee, and Coun- 
cillor A. M. SUTHERLAND vice-chairman. 


According to the Melbourne Age, the Victorian Railway 
Commissioners have engaged the following officials in connec- 
tion with the installation of automatic signalling on the 
suburban railways, men holding the requisite qualifications 
not being obtainable in the Commonwealth: — 


Mr. G. H. Wion, who was formerly employed by the Pennsylvania Rail- 
road Co., at New Vork, as an engineer in connection with its power and 
automatic signalling ms was engaged in July, 1914, as assistant signal 
engineer for a term of five years, 

Mr. C. W. Prescott, who was dispatched by Mr. Merz to Melbourne in 
connection with the installation of automatic signalling, has had experience 
da the London underground railways, and was in February last transferred to 
the service of the Commissioners for a term of three years. 

Mr. T. Kittredge was recently engaged in the United States for a term of 
three years as a track circuit designer draughtsman, and is now on his way 
to Melbourne, 

Mr. W. J. Huggins was formerly assistant inspector of signals and tele- 
graphs on the Metropolitan Railway, London, and was engaged in December, 
1914, for a term of five years as a signal foreman in connection with the 
installation of power and automatic signalling. Mr. 
required by the Commissioners for the instruction of the fitters who will be 
utilised on this class of work. 

Messrs. E. R. Fox and F. R. Wilson were also engaged in England in 
September, 1914. as electrical fitters in connection with the installation of 
automatic signalling. ' ' 

Mr. J. Rist, formerly of the Central London Railway, who has had experi- 
ence as an instructor of motormen, was en aged in October, 1914, to train the 
motormen, guards, and other employés who will be required to operate the 
electric trains. 


The employés of the Electric Construction Co., Ltd., of 
Wolverhampton, have presented a purse of Treasury Notes to 
Mr. S. Antwis, who is leaving the staff after 32 years’ service. 

Mr. F. Greere Howarp, A. M. I. C. E., electrical engineer, of 
Berners Street, W., was on Monday elected chairman of the 


Electric Lighting Committee of the Hampstead Borough 
Council. 


Roll of Honour.—Lance-Corporal GeorcEe H. Bap- 
HAM, Ist North Midland Division, Royal Engineers, late chief 


assistant to Messrs. S. Thomas Pemberton & Co., of Birming- - 


ham, was killed in action on October 12th. 

Sergeant J. H. Honces, of the 8th Battalion Lancashire 
Fusiliers, former] hag eat at the British Westinghouse 
Works, Trafford Park, has been wounded at the Dardanelles. 

Sapper Harry Tooree Lers. of the Royal Engineers, haa 
been killed by a sniper in France. Deceased, who was 23 
years of age, was prior to the war in the employ of the Staly- 
bridge Joint Tramways and Electricity Board. 

Mr. ALBERT SCHLOESSER, who was with the British Westing- 
house Co., Trafford Park, is officially reported missing. He 
was wounded in France some months ago. and nothing has 
since been heard of him. Prior to the war he was in Canada, 
and he joined the Canadian Scottish. 

Sapper JOHN FREDERICK BENeEY, of the Royal Engineers, who 
has fallen in action in France, was a railway electrician. 

Lance-Corporal W. A. Sir, of the 2nd Queen’s Regiment, 
who has been killed in action at Loos, France, was prior to 
the war on the staff of Messrs. R. W. Blackwell & Son, Ltd. 


Lance-Corporal H. Wise, of the 7th South Staffordshire 
Regiment, who was prior to the war engaged at Rugby with 
the British Thomson-Houston Co., Ltd., has been Killed in 
action at the Dardanelles. f 

Company-Sergeant-Major Linpsay, of the 1/4th Loyal North 

cs. Regiment, who was prior to the war on the staff of 
the United Electric Car Co., Ltd., of Preston, has been 
awarded the Distinguished Conduct Medal for conspicuous 
bravery in France. 

Gunner W. BILLINGHAM, of the Royal Field Artillery, who 
was prior to the war engaged in the winding department of 
the British Thomson-Houston Co., Ltd., of Rugby, has died 
from wounds received in action at the Dardanelles. 

Mr. WILLIAM OAKLEY GARRETr, who was killed in the battle 
at Ctesiphon, was employed, prior to the war, in electrical 
engineering work in India. 

Municipal electrical men will have learned with regret that 
Sir John and Lady Courtis, of Llandaff, Glam., have suffered 
the loss of their eldest son, Captain J. H. Covurtis, he having 
been killed in Mesopotamia, November 22nd-24th, at the age 
of 27 years. ae | 

Bombardier A. E. ELLIS (46.446), 106th Brigade, R. F. A., 
who has been awarded the Distinguished Conduct Medal, 
was before the war a clerk in the gutta-percha department at 
the works of the India-Rubber Co., at Silvertown, The official 
report reads: For conspicuous gallantry on September 25th, 


1915, near Vermelles. He displayed great courage and re- 
source in repairing telephone wires in 17 different places, thus 
enabling communication to be kept uP: This work he did in 
the open, and under a very heavy shell fire.” 


Obituary.—M. ADOLPHE GREINER.—We deeply regret 
to learn of the death of M. Adolphe Greiner, director-general 
of the famous John Cockerill Co., and prendent of the Iron 
and Steel Institute, which occurred at raing, Belgium, on 
November 20th. M. Greiner, who was 72 years of age, joined 
the Cockerill Co. as engineer-chemist when he was 21 years 
of age. Since 1887 he has been director-general of the com- 
pany. Readers of the EvecrricaAL Review have been made 
familiar through our own articles, and through papers read 
by M. Greiner before the Iron and Steel Institute, and pub- 
lished in our pages, with the important pioneering work for 
which he was responsible in connection with the utilisation 
of blast furnace and coke oven gases, and in the employment 
of electrical transmission in steel works. The Times states 
that he was among the first to adopt Parsons turbines on the 
Continent. Engineering, in a brief reference to his death, 
recalls that the Seraing works were invested by the German 
armies in August last year. At the time of the last meeting 
of the Iron and Steel Institute, at which he was to have pre- 
sided, it was announced that he was practically a prisoner in 
his own house, having fallen ill through etrain and worry. 

Mr. G. CLARRKSON.—The death is announced of Mr. George 
Clarkson, who had been in charge of the electricity plant at 
Thurland Castle, Tunstall (Lancs.). 


MR. H. C. Donovan.—We regret to record that the death 
occurred on November 23rd, at Blackheath, at the age of 73 
years, of Mr. Henry Cornelius Donovan, M. I. E. E., late of 
the Telegraph Construction & Maintenance Co., Ltd. 

We tender to Mr. A. M. SLAR, M. Inst. C. E., our sincere 
sympathy on the death of his wife, which occurred at Waddon, 
Surrey, on November 29th. 


Wills.—The late Major H. R. CHAPMAN, a director 
of Clarke, Chapman & Co., Ltd., left £17,399. 

The late Mr. Epwin Danxs, of E. Danks & Co., boiler- 
makers, Oldbury, left £33,192 gross. 
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NEW COMPANIES REGISTERED. 


Quasi-Arc Co. (France), Ltd. (142,217).—This company 
was registered on November 23rd, with a capital of £5,000 in £1 shares, to 
cerry on in France or elsewhere the business of consulting, civil, chemical, 
electrical, mechanical, and marine engineers, draughtsmen, manufacturers of, 
agents for, and dealers in machinery, tools, implements, appliances, and 
commodities of all kinds, etc. The subscribers (with one share each) are 
A Tiano, 64, Warnford Court, E. C., commission agent; A. Cars, 59, Mark 
Lane, E. C., merchant. Private company. The number of directors is not to 
be less than two or more than ſour; the subscribers are to appoint the first. 
Qualification, 250 shares. Registered office: Caxton House, Westminster, S. W. 


Tredelect Engineering Co., Ltd. (142,245).—This com, 
pany was registered on November 25th, with a capital of £53,000 in £1 shares 
(1,000 six per cent. pref.), to take over from H. C. H. Smyth, of 11, Linden 
Arcade, High Road, Chiswick, the benefit of a certain existing invention 
relating to improvements in or relating to electric Kenerators for lighting 
mechanically propelled vehicles, to carry on the business of electrical and 
general engineers, suppliers of electricity, etc. The subscribers (with one share 
each) are: H. C. H. Smyth, 14, Foster Road, Duke’s Avenue, Chiswick, W., 
electrical engineer; H. A. Bartlett, 31, Albert Road, Regent's Park, N. W., 
contractor, Private company. The number of directors is not to be less than 
three or more than five; the first are H. C. H. Smyth, H. A. Bartlett, and 
G F. A. Norman. Registered office: 11, Linden Arcade, High Road, 
Chiswick. 
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CITY NOTES. 


Allgemeine Elektricitats Gesellschaft. 


As a result of the war the directors of the A.E.G. state 
that they refrain from giving details of the manufac- 
tures during the year ended with June 30th, 1915, and 
the annual report is, therefore, much shorter than has 
been customary in former periods. It states that the work- 
shops were well employed on articles of peace and war, and 
were available to a wide extent for the defence of the country. 
It was not always possible to obtain appiopriate compensa- 
tion in the fixing of sale prices for the considerable rise in 
wages and in raw materials, especially as the prices agreed 
to were confronted with greater wear and tear of the 
machinery and machine tools. The quick and extensive pro- 
vision of workshops and equipment rendered it possible to 
effect the transformation in working. The company was, 
consequently, able to undertake orders for airships and muni- 
tions, particularly shells, fuses, cartridges, and grenades, and 
extensive light and power installations for the Army authon- 
ties and for chemical and powder factories had to be carried 
out. Large guarantees in the form of allocations to the 
reserve funds had been made for the undertakings in and 
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debts due from hostile countries and across the sea. The 
A.E.G.—Union Electrique, of Brussels, had been able to pa 
6 per cent., which was, approximately, the same as in 1913-14; 
the Italian A.E.G.—Thomson-Houston Co., had again paid 6 
per cent.; and the A.E.G.—Union Elektrizitats Gesellschaft, 
of Vienna, 4 per cent., as against 8 per cent in 1913, and the 
company was well occupied at present. The branches in 
Scandinavia, Switzerland, Spain, and Holland had carried on 
business satisfactorily. ` 

The central station department received a considerable share 
in the contracts for the nitrate and nitrogen installations 
required by the Government, the Elektro-Nitrum Gesellschaft 
having pioen to the company an order for the entire equip- 
ment of two nitric acid factories. In addition, the Elektro 
Werke had ordered a complete great power station of an 
initial capacity of 185,000 Kw., which would be the largest 
station ever built in Germany at one time. The Bavarian 
Nitrogen Works Co. had contracted for the transmission line 
between the power station of the A.E.G.—the Elektro Werke 
—and the first-mentioned company’s chemical works, whilst 
the A.E.G. had also undertaken to furnish a great switch 
installation in Upper Silesia and a transmission line between 
the chemical factories there and the power station of the 
Silesian Electricity Works. Among the orders received from 
abroad is mentioned one for the delivery of two turbo-dynamos 
of 12.000 Kw. for an overland station to be erected at a 
colliery. In the case of the railway department, the report 
states that the shops were engaged on the comprehensive 
works for the A. E. G. High-speed Railway, of Berlin, and the 
completion of the State malyar sections between Lauban 
and Konigszelt and Halle and Merseburg, and the delivery 
had taken place of three locomotives out of the 27 on order 
for the Halle line. The Hamburg Elevated Railway would 
be completed in the current year; but owing to the war it 
had not yet been possible to put in hand the extensione which 
were subsequently contracted for. The business in tramways 
had been essentially limited to the delivery of renewal parts. 
The accounts show the following figures in comparison with 
those for the preceding year :— 


1913-14. 1914-15. 
Share capital . . £7,750, 000 £7,750,000 
Brought forward sae 36,000 36.000 
Gross profits 1,132,000 1,544,000 
General expenses Li Aa 73,000 77,000 
Taxes — * ii ... 106,000 146,000 
Interest on loans .. . ae — — , 
War allowances ... ra 85 — 230.000 
Depreciation ... tie 44.000 44.000 
Net profits ae 8 908.000 1.020.000 
Bonuses to staff and employés ... 60.000 75.000 
Pension fund a ON 50,000 75,000 
Dividend an ya . 775.000 852.500 
Dividend per cent. we “aes 10 11 
Carried forward 36.000 25.000 


Before the balance of profit and loss was struck the sum 
of £103,000 was written off for depreciation of investments, 
the total of which stood at 42.813.000 on June 30th, as com- 
pared with £2,828,000 in the previous year. Among these are 
sums of 400.000 representing subscriptions to German war 
loan, and 1,000,000 crowns (£41,666) to Austrian war loans. 
which have been considerably increased in the new financial 
year. The depreciation stated in the table refers to the 
customary 2 per cent. set aside for buildings, whilst the 
additional machinery and machine tools have been fully 
written off, as in previous years. in some undisclosed form, 
so that the machinery and machine tool accounts appear in 
the balance sheet at the nominal figure of one shilling for 
each works. The bank credit on June 30th, 1915, is claimed 
to have amounted to 44.531.000. as contrasted with 43.848.000 
on the corresponding date in 1914, but the payment of claims 
which has been effected by the Berlin Electricity Works Co. 
in the meantime has raised the balance at the banks to 
45.165. 00. as was recently reported. The stocks of raw and 
semi-finished materiale and of manufactures, together with 
the installations, ete.. in hand, represent £4,670,000, as com- 
pared with 44.621.000; the reserve fund remains unchanged 
at 43.678.000. and the contingency reserve at £982,000, whilst 
the pension fund is set forth at £758,000. 


International Light & Power Co., Ltd. 


Mr. F. Hor presided. on Monday, at a meeting of the share- 
holders, held at 9, Cloak Lane, E.C., for the purpose of 
considering the report and accounts which will be submitted 
at the annual meeting to be held in Toronto on December 2th. 

The CHAIRMAN reminded the shareholders that the three 
properties operated by the company were the Venezuela Elec- 
tric Light, the Merida Electricity, and the Parana Light and 
Power Companies. The period covered by the accounts, which 
were to June th last, had been one of unprecedented up- 
heaval in the economic and commercial life of the world, and 
their interests had, he said, been affected even more perhaps 
than these of similar undertakings, due to the fact that their 
Merida property was not only subiected to the effects of the 
Enropean war, but suffered also from the demaralisation of 
business and finance during the Mexican revolutions. The 
enst of coal at Merida had been hich, due to the great scarcity 
of shipping. & portion of the fuel used was wood. and this 


also had been extremely difficult to obtain on account of 
labour troubles and the reduction of railway facilities. It had 
required almost superhuman efforts at times to keep the plant 
supplied with sufficient fuel to maintain operations, and they 
were deeply indebted to Mr. Julius, who agreed to go to 
Merida at a most critical period, and the local manager, fur 
obtaining some profit from the undertaking, and for safe- 
guarding their interests throughout a year of very grave public 
disorder and difficulty. The depreciation of the Mexican 
currency continued. The par value of the Mexican dollar 
was 24d., but at the beginning of the fiscal year this value had 
fallen to 15d., and it had since still further depreciated to, 
approximately, 3d. The results of this depreciation were far- 
reaching; wages and salaries, and the cost of all imported 
supplies increased, and the value of currency earnings from 
the sale of electric lighting and power was greatly affected 
when converted into sterling for the purpose of remittance. 
The highly efficient Swiss generating machinery urgently 
required for proper development at Merida, and purchased for 
that purpose before the outbreak of war, was still, unfortu- 
nately, in the hold of a German tramp steamer that had 
taken refuge in a neutral part. He believed they were now 
past the most critical period in Mexico, and with the present 
more peaceful conditions the town of Merida, and with it their 
property, should quickly recover prosperity. Conditions in 
Caracas, the field of the Venezuela Electric Light Co., had 
been as normal as could be expected, considering the effect of 
the war on general trade conditions, and the currency being 
on a gold basis there bad been no depreciation in the value of 
remittances. Another advantage in Caracas was that the 
electricity they distributed*was principally generated by means 
of water power, and, consequently, the high prices ruling for 
fuel in all parts of the world had not affected the financial 
results. That was an example of the advantage that a holding 
company like the International enjoyed in abnormal times 
by having widely separated geographically the businesses 
which it controlled. The Parana Light and Power Co. was 
affected to some extent by the general feeling of uncertainty 
that followed the outbreak of war. A reduction of earnings 
resulted for the last four months of 1914, but this was more 
than compensated for by increased business during tha first 
six months of 1915. The company supplied both gas and elec- 
tricity, and as the cost of generation was largely that of fuel, 
the production costs had been affected by the increased price 
of coal. Economies, however, had been effected in other 
branches of expenditure, and the result of the year's work 
bad been slightly better than for the previous year. The 
total revenue received from the subsidiary companies amounted 
to £28,554, of which debenture interest absorbed £15,000, 
administration expenses £1,869, interest £1,412, leaving 
£10,273 to be carried to the balance sheet. The 6 per cent. 
preference share dividend required £12,328. and reduced the 
balance brought forward from last year by 42.055. Considering 
that so many companies had had to suspend payment of divi- 
dends since the war, the directors believed that the payment 
of the preference dividend in full would be particularly 
welcome to the shareholders at this time; therefore, in view 
of the substantial reserves and ‘carry-forward of the subs- 
diary companies, amounting to approximately £29,000, they 
decided to approve the last quarterly dividend for the year 
at the full rate, although the earnings for the year were not 
up to the mark they would have liked. As the Mexican ex- 
change, upon which so much of the profit of the Merida 
undertaking depended, might not recover as quickly as they 
could wish, they had decided, pending developments, to defer 
the payment of further quarterly dividends during the current 
financial year. The position would be considered as soon as 
possible after the end of June next, when they hoped that 
they would be able to declare a final dividend for the vear. 
He concluded by proposing a resolution authorising the direc- 
tors to support the adoption of the annual report by proxies 
at the Toronto meeting. 

a Francis M. Vounrs seconded the motion, which was 
carried. . 


— — —— — ar 


German Electrical Companies. 


The Elektrische Licht und Kraft Anlagen, of Berlin, records 
net profits of £93,200 for 1914-15, as compared with £93.10) 
in the previous year. It is intended to distribute 5 per cent. 
being the same rate as in 1913-14. 

The Baugesellschaft fur Elektrische Anlagen. of Air-la- 
Chapelle, which is associated with the Garbe-Lahmever Co. 
of the same town, reports net profits of £5,000 for 1914-15. as 
compared with £5,900 in the previous year. A dividend of 6 
per cent. has been declared on the share capital of £50m, 
being the same rate as in 1913-14. 

The Teleſonfabrik A.G. vorm. Berliner, of Hanorer, alter 
placing £25,000 to depreciation in 191415, as against £1010) 
in 1913-14, reports net profits amounting to £101.00), ns ens 
pared with 441.000. It is proposed to set aside £25,000 as a 
war reserve fund, and to pay a dividend of 18 per cent., a 
contrasted with 10 per cent. in the preceding vear. 

The liquidator of the E H. Geist Elektrizitate Gesellschaft 
of Cologne-Zollstack, which company resolved two or thre 
years ago to wind up voluntarily, owing to losses incurred in 
endeavouring to meet the ruinous competition of the lare 
manufacturing grouns, reports a loss of £440 in the vear ende 
with June, 1915, which has been defrayed out of the reserve 
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fund for liquidation expenses. As a consequence, the defici- 
ency of £24,000 on a share capital of £40,000, which was 
recorded at the beginning of the proceedings, has been carried 
forward without any change. 

The report of the Llektrizitats Gesellschaft vorm. H. Poge, 
of Chemnitz, states that it was possible to continue full work- 
ing in 1914-15 within the limits of the reduced number of 
‘workers, to dispose of the manufactures at favourable prices 
on the revival of the demand in the months following the 
advent of war, and also to work off the stocks and murket 
the output therefrom. After devoting £16,000 to depreciation, 
as against 418,000 in 1913-14, the accounts show net profits 
of £21,000, as compared with £20,000, and it is proposed to 
distribute 74 per cent., as contrasted with 4 per cent. in the 
preceding year, on share capital of £225,000. 

The directors of the Wotan Werke A.G., of Leipsic, report 
that after the outbreak of the war it was possible to maintain 
working with the reduced staff, although the company had 
chiefly to produce for stock. An active demand, however, set 
in several months later, which was met with the aid of the 
accumulated stocks, but the scarcity of labour prevented the 
company from participating in army contracts. The gross 
profits amounted to £20,000 in 1914-15, as compared with 
£8,000 in 1918-14, and the net profits to £10,000, as against 
£5,000. It is proposed to pay a dividend of 20 per cent., as 
contrasted with 15 per cent. in 1913-14, on an ordinary share 
capital of £40,000. : 

e accounts of the Berliner Elektrizitats Werke for 1914-15 
show gross profits and balance forward amounting to £992,000, 
as contrasted with £1,164,000 in the previous year, the work- 
ing results having been prejudiced by “the diminution in the 
consumption through the war, the displacement in the ratio 
of the lighting to the power consumption, and the increased 
cost of working. The net profits, after defraying general 
expenses, interest charges, and depreciation to the amount of 
£249,000, as compared with £256.000 in 1913-14, are £426,000, 


as against £567,000, permitting ef the payment of a dividend - 


of 9 per cent. on the ordinary share capital of £2,205,000, as 
compared with 12 per cent. in the preceding year. 

The report of the Elektrische Licht und Kraft Anlagen, 
A. G., of Berlin, which is an investment and underwriting 
company interested in various manufacturing companies in 
Germany. and in lighting and tramway undertakings both in 
Germany and in a number of other countries in Europe, has 
been issued for the year ended with September 30th, 1915. 
It states that the influence of the war brought about a 
diminution in the working results. In the case of the native 
electricity works—with the exception of those in the vicinity 
of the war zone in Upper Alsace—which at first experienced 
a large decrease in the consumption, a gradual recovery had 
taken place, so that the consumption had now essentially 
reached the level of that prevailing before the war. The 
manufacturing concerns closely associated with the company, 
after declines at the beginning and after accommodating them- 
selves to the changed conditions, were at present satisfac- 
torily employed. The connections with the foreign under- 
takings had been rendered difficult in some instances, whilst 
those in Russia had been entirely interrupted since the 
outbreak of the war. It was assumed, however, that the 
works in operation before the conflict were continuing in 
regular operation, and the undertakings in course of establish- 
ment were brought to a temporary standstill. After giving 
details of the various interests, the report contains the fol- 
lowing figures fer the past two vears: — 


1913-14, 1914-15. 
Share capital paid . 41.50% £1,500,000 
Loans „ dhe 1.893.000 1.873.000 
Gross profits 219.000 203.000 
General expenses 6,500 5.400 
Interest on loans = nes ave 67 OW) 88,000 
Net profits and balance forward ... 93,000 93.000 
Reserve fund oe 8 T 8.400 8.400 
Dividend he 75,000 75,000 
Dividend, per cent. 5 5 
Carried forward 8,500 8,600 
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Italian Supply Companies and the War. 


THE unfavourable results experienced by the Unione Esercizi 
Elettrici, of Milan, in 1914-15 are attributed in the first place 
to the earthquake in Abruzzia, which caused serious damage 
in Aquila, Sulmona and other places in the province where 
the company supplies electricity, and induced the migration 
of a large portion of the wealthy population, and, consequently, 
a corresponding reduction in the receipts. Secondly, the war 
affected the results, as it terminated the custom of foreigners 
also on the eastern Riviera, as well as the visits of strangers in 
Stresa and Bavedo, and at the same time brought about a 
crisis in industries, such as the marble trade in Pietrasanta 
and Serravalla, those of asphalt and gypsum in the Abruzzi, 
and that of cement in Senigallia. In the third place, the 
entrance of Italy into the war had the direct effect of causing 
an extraordinary reduction in the consumption of electricity 
through the migration of the inhabitants from the districts 
threatened by the war. and the collapse of the visiting season 
on the sea coast. In addition. the dearth of coal was seriously 
felt, whilst the Società per l'Utilizzazione dei Combustibili 
Italiani, in which the Union Co. is largely interested, will 


presumably soon be compelled, partly as a consequence of the 
war, to proceed with a echeme of reducing the share capital 
and other investments held by the Union Co, are also exposed 
to a depreciation of more or less extent. The company has, 
therefore, considered it prudent to set aside £12,000 as 
reserve for the equalisation of possible losses, to place £8,000 
to the depreciation fund, and carry forward the net balance 
of 4280, this result contrasting with a dividend of 48. 9.6d. 
per share in 1913-14. A second company which has been 
adversely affected by the unfavourable situation is the Società 
Elettrica Milanese, of Milan, which has been compelled to 
reduce the share capital from £240,000 to £120,000. At the 
same time, the company is to be amalgamated with the 
Società Veronese di Elettricita, which has a share capital of 
432.000, and is, consequently, to be raised to £152,000. 


Norwegian Hydro-Electric Works. 


THE report for 1914-15 of the Aktieselskabet Hafslund, of 
Hafslund, Norway, states that the great transformer station 
at Hafslund was extended during the year, and the double 
60,000-volt line Kxkkelsrud-Vamma was continued to the new 
industrial district of the town of Frederikstad, whilst the 
extension of the Vamma power station was almost completed. 
The company, which is associated with the Siemens-Schuckert 
Co., earned net profits of £68,000 after making provision for 
depreciation to the amount of 48, 000, and a dividend at the 
rate of 8 per cent. is pepe as contrasted with 7% per cent. 
in 1913-14. During the year the share capital was increased 
from £247,000 to £961,000, one of the objects being to secure 
an interest of £228,000 in the Glommens Traesliberi Co. The 
Hafslund company's works are entered at the value of 
£465,000, of which the hydro-electric works at Sarpsfos repre- 
sent £168,000. 


Mackay Companies.—The directors have declared the 
usual quarterly dividend of 1} per cent. on the common shares. 


- 


STOCKS AND SHARES. 


TUESDAY EVENING. 


The new French Loan became a matter of consequence to 
the Stock Exchange markets on this side for days in advance 
of its actual appearance. It placed an effective stop upon a 
sharp run up in Consols which lifted the price from 584 to a 
couple of points higher, the rise evidently tempting holders 
to realise; and some of the money, as City men know, was 
wanted for application to the new French Fives, so tempt- 
ingly offered. Speaking generally, however, there is a good 
deal of strength shown by most of the markets round the 
House; and although the boomlet in rubber shares quieted 
down with a reaction in the price of the raw material, busi- 
ness in this department is still active. 

Up to this evening, nothing fresh has trauspired with refer- 
ence to the truth, or otherwise, of the rumours that led to so 
smart a rise in the prices of Underground Electric Railways 
issues. Many people hold that the company could easily 
modify its fares, on tubes and buses alike, without any great 
hardship to the travelling public; and they explain the demand 
for the stocks by reference to the probable accuracy of this 
report. There are, however, other schemes in the air, which 
may have materialised before the end of the week; 80 it is 
scarcely worth while setting them out at length. The Income 
bonds have gained another couple of points, but even now 
the yield on them is high enough to be attractive to the 
speculative investor. Those who regard them as cheap point 
to the argument that, war or no war, London’s demand for 
transport must inevitably increase, and that the Underground 
Electric Railways has acquired such a monopoly as to make 
it practically secure against effective competition, so that the 
possible scaling down of the interest on the income bonds, 
say, for a year, muet be followed by the full amount being 
distributed in normal times. The next report is expected to 
show that the £10 shares have earned a small dividend, 
although only the optimists look for any payment to be made 
on these. The price has eased off to 38s. 9d., and the shilling 
shares reacted nearly Is. to 58. 9d. middle. | 

Following upon the attention drawn to Undergrounds has 
come a rally in the shares of the London & Suburban Trac- 
tion Co., the ordinary advancing to 3s. 3d., the preference to 
half-a-guinea, and the two debenture stocks to 60 and 80 for 
the 44 per cents. and the 5 per cents. respectively. The ordin- 
ary shares on the outbreak of war stood about 4s., and the 
preference at lls. 3d., but for many months the market in 
both classes has been practically dead. London United Tram- 
ways 4 per cent. debenture stock is also finding some support, 
and stock has changed hands within the past few days at 51. 
The company continues to pay its interest. 

The British Electric Traction Co.’s arrangements for final 
amalgamation of the various stocks are expected to be com- 


_ pleted very soon, and this should be of advantage to the stock- 


holders, inasmuch as it would naturally have the effect of 
making the new securities much more marketable than ‘he 
present sextet. The 7 per cent. preference changed hands 
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last Friday up to 41}; the preferred is quoted nominally at 11, 
and the deferred about 7. Metropolitan Electric Tramways 
44 per cent. debenture stock stands in the neighbourhood of 
83, but has not been dealt in for a month; and the 5 per cent. 
debenture stock was last done at 81 about three weeks ago. 

There is little that is fresh in the way of news from Mexico, 
though the various stocks and shares connected with tlie 
Republic are holding their prices with marked firmness. The 
three bull points in connection with Mexico are: (1) the 
official recognition of Carranza by the United States; (2) the 
work of the various committees formed to protect the interests 
of bondholders; (3) the probability of the currency question 
being taken seriously in There is not much business 
doing in any of the stocks, but the undercurrent seems to be 
a firm one; and it is not easy to pick up the better-class bonds 
at anything like quoted prices. | 

The increase in the Shawinigan Water & Power Co.’s divi- 
dend from 6 per cent. to 7 per cent. had a stiffening effect 
upon the price, and, at the same time, has direc more 
attention to the issues of the Cedar Rapids Co.—more parti- 
cularly the 5 per cent. first mortgage gold bonds—because the 
former company has a large interest in the latter, and is said 
to have been able to raise its distribution largely in conse- 
quence of the progress made by the Cedar Rapids concern. 

5 per cent. bonds stand about 92, with a coupon due on 
January lst, so that the yield comes to about 51 per cent. per 
annum. 

The demand for bonds in the United States goes on increas- 
ing, and the securities of the best-class railroad undertakings 
are fetching fancy prices. Industrial bonds are also very firm. 
General Electric Co. 5 per cent. gold debentures have risen 
to 1024, and Shawinigan Water 6 per cent. first mortgage 
bonds stand at 104. Some of the others may be conveniently 
set out in a short table :— 


Bonds. l Price. Yield. 
Consolidated Cities Light, Power & Traction £ s. d. 
lst lien 5 ia es 975 ox 6 9 6 
Consolidated Gas, Electric Light & Power, of 
Baltimore, mortgage debenture . P 5 8 6 
Mississippi River Power lst mortgage . 86 516 0 
Pennsylvania Water & Power Ist mortgage ... 974 5 2 6 
Philadelphia Co. convertible gold debentures 95 5 5 0 


The above bonds all carry 5 per cent. interest. 


In the Canadian group, the Toronto Power Co. and the 
Winnipeg Electric Railway both have issues of 41 per cent. 
consolidated debenture stock, standing at 85, the yield on 
which comes to 54 per cent. 

The electric lighting list shows only one alteration, a rise 
of 4 in City of London preference raising the price to 11, at 
which the return is just under 51 per cent. on the money. 
There is some demand for County preference, and the prefer- 
ence shares of the other companies are not difficult to place, 
which is rather more than can be said of the ordinary shares. 

Brazilian Tractions have fallen another point to 564, the 
Rio exchange dwindling a little day by day. At the same 
time, Brazilian securities are by no means unpopular, and 
not much buying would be required in order to put a better 
appearance upon the Traction market. The preference shares 
are etill difficult to obtain. Anglo-Argentine Tramways deben- 
tures are good, and there is scarcely any floating supply of 
stock. The 5 per cent. debenture stock is hard to get under 
81; and evidently the speculative investor is attracted by the 
company's preference shares, for both issues are easier to sell 
than they are to buy. No changes have occurred in the 
British Columbia group. Victoria Falls ordinary shares are 
a good market at 78. 9d., and the preference, at 18s. middle, 
sep steady. 

alf-a-dozen rises attest the attention paid to the telephone 
market by reason of the excellent returns to be obtained from 
its leading stocks. Globe ordinary and preference are parti- 
cularly firm. Eastern ordinary has gone up 3 points. Anglo- 
American deferred is steadily rising, and should touch 25 
before long, if the present demand is maintained. New York 
Telephone 4} per cents. are a tritle easier; and Marconi shares 
continue stagnant and neglected. There is very little doing 
in the shares either of the parent company or of its subsi- 
diaries. 

The manufacturing group as a whole is good, and British 
Westinghouse preference further improved upon their sharp 
rise of last week. In other cases, prices are decidedly firm, 
as the buyer finds when he attempts to pick up cheap stock. 
The rush in the rubber market is over for the time being, 
because the material went back to 3s. per lb. This has taken 
the glamour off the gamble; but, at the same tiine, every day 
furnishes its crop of good-class companies showing handsome 
dividends, and it is obvious enough that the results of the 
current year are not likely to fall behind those of the previous 
twelvemonth. In spite of the Excess Profits Tax, they ought 
in most cases to be substantially better. The armaments 
group is hardly moving, and copper shares are very quiet. 
The Broken Hill Mining group has received a strong impetus 
in consequence of the statement that the Australian Govern- 
ment has ordered that all contracts made with alien enemies 
before the war are to be regarded as null and void. This is 
considered tantamount to giving the varions companies con- 
cerned with spelter, zinc, ete.. the power to deal with their 
output independently of any fear of what might happen if. in 
doing so, they ran counter to the contracts which they had 
made previously with Germans and Austrians. 


SHARE LIST OF ELECTRICAL COMPANIES. 
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British Insulated Ord. ee eo ee 16 1 e 7 8 3 
do. Pret. ee ee ee 6 — 6 9 | 
British W ouso Pref, ee ee 7 87 ba + 1/- q 16 § 
do. De ee 0 ee 4 70 — 6 14 4 
do. 6 Pp. lien ee ee ee 6 101 — 6 19 @ 
Callenders .. .. «2 „ I 1 — 1 210 
do. Pref. ee ee ee 6 4 — 6 u a 
do. Deb. ee ee ee 43 85 -m 6 6 0 
Castner-Ke r ee ee ee ee 90 8 9 6 8 0 
Edison & Swan, £8 pd. ee ee ee Nil 9}- boomed Nil 
do. do. fully paid pe Nil 1 — Nu 
do. do. 4 Deb. ee ee ee í 57 7 0 é 
do. do. 5 % Deb. ee ee 5 60 — 8 8 a 
Eleotrio Construction ..  . 86 147 — 8 11 6 
do. do. Pref, 0 0 ee 7 19/9 =m 7 1 4 
Gen. Eles, Pref, ee ee ee ee 6 — 6 6 é 
Henley ee ee ee ee ee 20 = 8 12 é 
do, Prel es se se se — 600 
do. Deb. ee ee ee ee 92 — 4 17 6 
India-Rubber ee ee oe ee 5 72 ae 6 $ 8 
Telegraph Con. .. as * . 20 8i — 1 


* Allowance made for dividends being paid free of income-tax. 


Patent Restoration. — An order has been made 
restoring Patent No. 24,639 of 1907, granted to Philip Francis 
Oddie, for “ Improvements in duplex pumping engines,” 
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METAL MARKET. 


Fluctuations in November. 
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Heating Houses by Electricity in Sweden,—In 
Sweden, where the price of electrical energy is low, Hjalmar 
Lofquist, of Stockholm, is introducing an electric hot-water heat- 
ing system for houses of four to 10 rooms. A thermally insulated 
water tank in which electric heating elements are installed is 
placed in the attic, and the water in this tank is heated at night, 
when the rates for electrical energy are low. In the morning the 
heating elements are disconnected by an automatic switch, which 
esimultaneouely starts a motor-driven water-circulating pump. 
Hot water is then conveyed through the pipes to the radiators 
mounted in the rooms to be heated, and thence it flows back 
through a common return pipe leading to a small tank in the 
cellar, from which it is pumped again to the upper tank. The cir- 
culation of the hot water is thus continuous, With a heat- 
insulated tank of 132 gallons capacity, and 4 Kw. in heating units 
in operation 10 hours per day, it is claimed the water will absorb 
74,800 calories, an amount of thermal energy said to be sufficient 
to heat four or five rooms. The cost of heating a room by this 
method with electrical energy at 1 cent per Kw.-bour is given as 
about 12 cents for a normal winter day. By changing the number 
of electric heating unite in service the system can be adjusted to 
weather conditions. The system is designed for use only where 
the cost of electric energy is low or where low rates can be obtained 
at night.— Electrical World. 


ELECTRICITY IN AGRICULTURE: ITS 
NATIONAL ASPECTS. 


FOR some time past more than the usual amount of atten- 
tion in official circles has been devoted to the position of 
British agriculture, the necessity of increasing the production 
of food in the present crisis having become apparent even 
to the Board of Agriculture. 

Expert discussion has centred on the question of ways 
and means, which are obviously to a large extent beyond 
the scope of an electrical journal—not wholly so, however, 
as we hope to show later on. ! 

The problem to be solved is more involved than might 
appear at first sight; whatever methods are adopted must 
satisfactorily meet the conditions, not only during the un- 
certain period of the war, but after the war, when, no doubt, 
the competition of foreign produce will again be felt. 

This points to the necessity of avoiding artificial stimu- 
lants and subsidies as far as possible, and of securing 
permanent alleviation of the conditions which have enabled 
wheat or meat produced thousands of miles away to come 
all that distance, and yet be sold at prices which apparently 
offer no inducement to the British farming industry to 
extend its operations. Ina word, costs of production must 
be by hook or by crook come down to a lower level. 

We think it will scarcely denied that the British 
farmer, despite the good work undertaken by agricultural 
colleges, societies, Chambers of Commerce, showa, and 
similar aids to advancement, is still in the mass un- 
scientific, sceptical, unorganised, and, in fact, saturated 
with that John Bull cocksureness as to his own methods, 
which has in the past enabled British agriculture to 
survive, though not to progress. 

One of the most important factors in production costs, 
viz., labour, has, judging by the literature on the subject, 
been gradually getting scarcer and correspondingly dearer, 
year by year, for some time; the war has at the moment 
added to the difficulty, for, as compared with January, 1914, 
between 15 and 20 per cent. of the agricultural employ és 
have enlisted, and the bulk of them have not been replaced 
—and, in view of the probably increased cost of living for 
some years ahead, it is more than likely that the majority 
of these men, when ex-soldiers, will seek better-paid employ- 
ment. In any case, the attractions of the town have always 
lured away the agriculturist, and as such attractions are 
increasing rather than decreasing, the labour difficulty, on 
that account, is likely to grow more acute. 

In recent months farm labour has been deficient 
practically everywhere, wages have risen and temporary labour 
has been difficult to obtain; indeed, it is on record that 
farmers were recently giving up those productions which 
involved much labour, at a time, too, when an excess of 


_home-grown produce is most desirable. 


It is fairly obvious that labour is now, and will continue 
to be, the stumbling block to commercially and nationally 
successful farming in England, unless the logical solution to 
the difficulty, the introduction of scientific methods of 


labour saving on a large scale, is adopted. 


A writer in a recent issue of the Journal of the Board of 
Agriculture points out that in the past, the introduction of 
farming machinery has always been intimately connected 
with labour supply, and that any abnormal migration of 
rural workers from the land has usually been followed by a 
large increase in the use of machinery. And since the out- 
break of war the Board of Agriculture, more especially in 
view of labour shortage, bas, in various ways, endeavoured 
to urge upon farmers the desirability of employing labour- 
saving machinery on the farm, attention having been 
particularly directed to the organisation of local demon- 
strations of machinery, towards which financial aid has 
been offered. | 

The Royal Agricultural Society has for many years been 
holding competitive trials of a wide range of mechanical 
appliances at its annual shows, with the specific object of 
developing the use of machinery and familiarising the 
farmer with its use; no particular attention appears to 
have been given either by the Board or the Society 
to the use of electricity on the farm, and we understand 
that the latter does not take the initiative in the intro- 
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duction of new processes, though it does what it can to 
promote the development of such processes. 

It will be seen that both the Board and the Society have 
the desired end in view, but, excellent as no doubt are their 
intentions, we take leave to doubt whether their methods 
are in any way adequate to the present occasion, or, indeed, 
to the requirements of a national industry such as agricul- 
ture, in normal times. | 

To commence with, any system which encourages the 
farming community to multiply by tens of thousands, little 
explosion engines, of necessarily low mechanical efficiency, 
as sources of power, when there are within easy transmission 
distance public electricity generating stations able to supply 
both power and light, is economically unsound. 

Why should we propagate inefficient methods of power 
supply in the case of farming communities around our 
towns, when in the towns themselves we are striving to 
eradicate this very same evil of small inefficient independent 
plants? It is undoubted that these little engines cost 
more to buy and to run than electric plant, and—con- 
sidering the question from a national point of view—in the 
aggregate they represent the addition of millions of pounds 
annually to costs of production. 

The answer is that a broad and comprehensive survey— 
a national 9 of the matter of the farmer's power, 
and, moreover, of what is equally important, his light, has 
not yet been undertaken by those who claim to watch over 
the agricultural welfare of this country; the potential re- 
sources of our electricity supply undertakings, in the matter 
of cheap power and light are not grasped, nor are the almost 
world-wide applications of electricity to farming, because of 
its economic advantages, appreciated in official circles. 

The economic side of the question is concisely stated by 
an American writer in the General Eleciric Review as 
regards his own country, as follows :— 


If the 25 or possibly 30 million horses and mules now used in 
farm work were displaced by mechanical power, 100 million acres 
of cultivated land would be released for human requirements, and 
it is safe to attribute the high coat of living to a very great 
extent to the very low efficiency of farm labour as compared 
to the higher efficiency in other industries whose rapid growth 
will continue to make even greater demands upon the farm 
productivity. The use of electricity on our farms is, there- 
fore, sure to be greatly increased, and that this is becoming 
generally recognised by our central station interests is clearly 
demonstrated by the extensive network of transmission and distri- 
buting circuita which are being built and extended to cover the 
vast rural districts all over the country. 


The same writer in a paper read before the A. I. E. E. 
quotes the U.S. census figures of electrical motors driving 
agricultural implements as follows :—1899, 7,643; 1904, 
20,718; 1909, 38,905 ; showing the enormous develop- 
ments in this direction, although, no doubt, irrigation 
accounts for a good proportion of motors. 

Another American writer mentions that over 125 farm 
uses have been found for electricity, and touching on the 
labour difficulty, he points out that electrical applications, 
even in their simplest form, bring great advantages to the 
farmer, not only in economy, but because they eliminate to 
a very large extent, the drudgery of farm life. 

The hard work and long hours have made the farm 
labour problem a serious one. 
as much as any other one factor, will tend to alleviate or 
minimise the present drawbacks and check the migration of 
young men to the city, and that it will shorten farming 
operations and reduce the cost of them. 

A reference to the map on this page will show that the 
principal agricultural areas of England are in great part 
within easy tranmission distance of a central station, but 
unfortunately the central station interests in this country 
have not recognised the great opportunity which un- 
doubtedly exists for farm supply, nor do they appreciate 
the financial possibilities which such development holds 
qut. 

There are one or two exceptions, as shown in a recent 
article“ in these pages, and in one case the Hereford 
area — farming supply has reached a state of such proved 
utility, although only the initial work has been carried out, 
that it might well form the starting point for an official 
inquiry into the subject of agricultural electricity supply 


* ELECTRICAL REVIEW, June llth and 18th, 1915. 


He considers that electricity, 


generally, having special regard to our own requirements in 
this connection, and the best means of meeting them. 

In our diagram the larger circles of about 20 miles 
diameter indicate fairly large and generally alternating cor- 
rent power plants, which should find ne immediate engineer- 
ing difficulty in supplying the areas indicated; the smaller 
circles show the positions of direct-current generating 
stations, and give an idea of their possible range of supply 
during the initial stages, while the dotted areas are 
in which there are power companies at work The frequency 
with which adjoining circles intersect and touch each other 
indicates (a) that the country is well covered by the existing 
central stations; (b) that with our present resources we could 
economically supply hundreds of thousands of farms and 
numerous farming villages adjacent to our towns with elec- 
tric light and power; and (c) that such a scheme would 
inevitably lead to a general interlinking of provincial power 
stations, with corresponding economic gain to the central 
stations themselves. 

In this connection we may recall the article by Mr. R. A. 
Chattock, city electrical engineer, Birmingham, on Co- 


operative Control of Electric Supply Undertakings.“ 
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SUGGESTED INITIAL AGRICULTURAL ABEAS OF SUPPLY FRON 
EXISTING GENEBATING STATIONS. 


Mr. Chattock urged the vital necessity of dealing with 
the question of electricity supply to our industries on 
broad lines—in fact, on national lines, under Government 
control— when the country could be properly mapped oat in 
areas, the boundaries of which would not be municipal or 
county, but arranged to suit the industrial requirements of 
the country as a whole; then overhead distribution could 
be developed on systematic and proper lines, and fall advan- 
tage taken of the great economy in the cost of this method. 

We quote Mr. Chattock’s views on the greater question 
which he treated, as they necessarily apply to a widespread 
industry like farming, which can only be treated effectively 
as a whole, and in such a way as to obyiate the present time 
wasting official procedure and vexatious local obstructions, 
due to the necessity for obtaining wayleaves, and the poss- 
bility of a local authority vetoing the construction of ad 
overhead line: i 7 

On all counts, the authority mostly concerned in facili- 
tating our national interest in the matter of farming is the 
S ee ee R A 
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Board of Agriculture, on whom should devolve the duty of 
initiating or approving suitable schemes of supply in selected 
areas, and, if necessary, of giving temporary financial aid in 
carrying them out in the way of short loans to municipal 
or other authorities, or to private syndicates in which 
farmers themselves might take an interest. The Board of 
Agriculture should exercise the same parental control over 
such schemes in the interests of agriculture, as, for instance, 
the Local Government Board does in connection with town 
planning schemes under the 1909 Act. Experience, both m 
this country and abroad, leads to the conclusion that the 
farmer is a profitable consumer of electricity, that he 
appreciates its labour-saving effect, the hygienic advantages 
of electric light, the increased safety and security from fire 
risk due to its use, and that the financial risk would be 
small. In any case such risk is insignificant compared with 
national danger of food shortage which the present crisis 
has brought so uncomfortably near, and the money would be 
well spent if it ultimately increased the productive capacity 
of the land. | i 

Most of the great industries are carried on in the mass ; 
the workers and thinkers are in daily and hourly con- 
tact, and the seeds of progress quickly germinate under 
such favourable conditions; moreover’ there is a collective 
body of opinion on the spot to help matters forward. 
Practically the opposite is the case with the agricultural 
industry, however, which, great and important as it is, as a 


~ 


whole consists entirely of scattered workers, whose indi- 


vidual views can only be co-ordinated by the systematic 
suggestions and efforts of an outside body, such as the Board 
of Agriculture, which is, in fact, carrying out good work 
along these lines. 


We suggest that the Board, which is at present actively 


instigating demonstrations of the use of mechanical farming 
appliances in various parts of the country, cannot logically 
Overlook the far greater advantages likely to be derived 
from the exploitation of our electric power resources in the 
Provision of both power and light, nor the immediate 
mecessity of demonstrating them to the farming community, 
particularly in the neighbourhood of towns where an elec- 
tricity supply is already available. For it is imperatively 
mecessary that England should not lag behind the other 
agricultural peoples of Europe and America, whose eco- 
momic position in the matter of agriculture is already 
seaperior to our own. 

It is quite possible to slur over the matter with the 
reflection that the farmer is satisfied with things as they 
are.” No doubt he is in individual cases. But the real 
question is are we, as a nation, satisfied with the position of 
ovar agricultural industry, as revealed by the war? and 
sh ould we not adopt every available means of improving it? 


THE FARADAY SOCIETY. 


THE TRANSFORMATIONS OF PURE IRON. 


AT its Ostober meeting the Faraday Society held a general dis- 
cuesion on The Transformations of Pure Iron.“ The discussion 
was opened by Dr. A. E. Oxley, of the University of Sheffield, who 
contributed a most suggestive paper, and the president, Sir Robert 
Hadfield, F.R.S., ocoupied the chair. Apart from the considerable 
number of experts present who dealt with the different aspects of 
the snbject, contributions were received in writing from dis- 
tinguished metallurgists in all parts of thecountry. We will 
endeavonr here to summarise briefly the salient features of the dis- 
cussion. The subject may to some seem academic and remote, 
especially in times of action like the present, but as the president 
pointed out, we must understand why certain treatment—alloying 
or heat treatment—can produce an adamantine form of iron, before 
we oan really successfully manufacture hardened steel. The basis 
3 ag knowledge is an understanding of the properties of iron 
i ‘ 

The experimental foundation for the view that pure iron can 
exist in different states is the occurrence of discontinuities in 
physical properties, and of well-defined heat evolutions in 
cooling and heat absorptions on heating at two if not 
three definite temperatures or ranges of temverature. Of these 
the more important are at a little below 800° C., known as the 
Az transformation from what is conveniently called the a to 
the £ form, and the A; point at a little above 900° C., at which 
the supposed § form changes to the supposed y form of iron. The 
As Change takes place, as far as our present data tell us, at a 
definite temperature, 915° O. on cooling and 935° C. on heating. 
The A, transformations do not occur at a definite temperature, but 


\ N 


throughout a range of some 100°C. Changes in electrical resist - 
ance, thermo-electric properties and speoiflo heats also take place 
at A, and As, but most striking of all are the magnetic changes 
which take place at 42. Magnetisation begins to diminish appre- 
ciably far below the A, range, but near those temperatures it drops 
practically to zero. The question discussed at the meeting was : what 
is the nature of the internal changes taking place in iron that canse 
these discontinuities in physical properties; in particular, are they 
allotropio changes in the sense in which the change from oxygen 
to ozone is an allotropic change? Now this latter transformation 
is a difference of atomio structure in the molecule, and Dr. Oxley 
makes a clear distinction between this and the orystalline 
grouping of molecules. It has been usual to assume that the 
A, transformation, whicb, be it remembered, is apparently not a 
sudden but a contiauous change, does not involve allotropy, it 
being merely a molecular redistribution, whereas the A; transfor- 
mation is a true allotropic change. Dr. Oxley thinks the die- 
tinction unnecessary, preferring to explain the As change, too, as a 
case of change in the orystalline grouping of the molecules, or a 
change in the closeness of the packing of the moleoules, and not 
as in true allotropy, a rearrangement of the atoms in the 
molecule, In Dr, Oxley’s opinion, the change from ferro-magnetic 
8 iron to paramagnetic y iron is consistent with such a view, 
because ferro-magnetism demands juter- molecular forces. A 
modification of these is all that is necessary to bring about the 
magnetic change at the transformation points. The fact, proved 
by Honda, that the magnetic changes are continuous through a 
range of temperatures is a strong confirmation of Oxley’s views, 
Dr. Oxley was on more contentions ground when he looked for 
support to the small magnitude of the heat changes at the As 
point, which he claimed were comparable with those of the 
fusion of elements rather than with ordinary allotropic 
misomorphic changes, for Dr. Desch showed that the heat 
evolution accompanying the change from grey to white tin— 
certainly an allotropic change—approximated to the heat changes 
in iron, and Mr. F. C. Thompson adduced the change from 
rhombic to monoclinio sulphur in support of the same contention. 
Prof, Pierre Weiss, author of the well-known Magneton theory, 
criticised from Paris Dr. Oxley’s evidence from magnetic oon- 
siderations, His recent work showed that f iron was probably 
Fes; that there were two varieties, one with 10 and one with 12 
magnetons, and that y iron was possibly Fe, with 40 magnetons. 
Dr. Oxley however, maintained that these recent results of 
Weien, which had been put forward at the Manchester meeting of 
the British Association, were proof neither of the atomicity of 
the different kinds of iron nor of the magneton theory, as he 
assumed the truth of one to prove the other. Very interesting 
were the considerations brought forward by Prof. Soddy, Mr. 


. MoCance, Prof. Oarpenter, and Prof. Nicholson on orystalline 


structure, as it has been revealed to us by the X-ray photographs 
of the Braggs. This work goes to show that the conception of a 
molecule has no meaning as applied to a solid, because the atoms 
of the solid are anchored and do not exist in freely-moving groupe 
(molecules) at all. Whether the groupings of the atoms in iron 
were monatomic or polyatomic, or whether there was a change at 
the transformation points could perhaps be tested by an examina- 
tion of a well-formed iron erystal with the X-ray spectrometer. 
It was suggested that the President might be able to procure such 
a crystal and hand it to Prof. Bragg for examination. Dr. Oxley 
could not agree that the work of the Braggs preoluded the oon- 
ception of a molecule in the solid state. In the case of complex 
molecules it was possible to isolate a certain group of atoms in a 
crystal and say they belonged to a particular molecule. This aspect 
of the subject is obviously by no means olear, and the discussion 
will have justified iteelf by drawing attention to it. Other con- 
tributors to the discussion dwelt on the question of crystalline 
changes at the A; point, notably Mr. J. E. Stead, and 
Dr. Carpenter. Whether the transformation under dis- 
oussion was called allotropic, or merely a difference in 
phase, there was certainly a profound internal physical breaking 
down and rebuilding of the crystalline structure, accompanied by 
an absorption of heat. Dr. Carpenter showed some slides illus- 
trating the remarkable crystallographic changes that occurred 
within a range of 2°, when pure iron was heated for some time at 
915° C. and allowed to cool. The consensus of opinion certainly 
seemed opposed to the view that these were mere differences in 
molecular packing, although whether the change is comparable to 
that from oxygen to ozone is equally open to doubt. At the end of 
it all the question remains an open one, but the discussion was 
certainly both suggestive and hopeful. 

One remarkable faot of profound practical interest was mentioned 
incidentally by Dr. Harker, We bave very few exact data on the 
thermal constants of pure iron. Although millions of tons of iron 
and. steel are melted annually, we actually do not know exactly 
what the latent heat of fusion of iron is. This is work pre- 
eminently fit to be carried out at the National Physical Labora- 
tory, and Dr. Harker outlined a method by which it should be 
attempted. Sir Robert Hadfield generously offered to defray the 
cost of the work if it could be carried out at the Laboratory. 


Electric Smelting of Tin.—The Standard Smelt- 
ing Co., of Pittsburg, has been organised with a capital of $100,000, 
and is erecting two Wile electric furnaces for smelting Bolivian 
tin concentrates. The company expecta to be in operation very 
shortly, and the output at present arranged for is about 6 tons of 
tin per day. The product is expected to run 9975 per cent. pure. 
— Mining Journal, 
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SOME DIFFICULTIES OF DESIGN OF 
HIGH-SPEED GENERATORS. 


By PROF. A. B. FIELD, M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
` ENGINEERS, November, 1915.) 


In early days the limitations of speed imposed by the 
bral bela design acted somewhat as a handicap in the rapid 
evelopment of the turbine, but recent years have witnessed 
a concurrent development of both turbine and generator, 
with the raising of the speeds of the combined sets to the 
limits corresponding to 2-pole and 4-pole designs. Simul- 
taneously, the output per machine has been greatly raised, 
until many sets are now running capable of giving con- 
tinuously up to 6,250 K. v. A. at 3,600 R.p.M., 20, K. V. A. at 
1,800 R. P. M., and higher ratings at 1, 500 R. P. M. (60, 50, and 
25 periods). : 

In attaining these results many difficulties have been over- 
come in different ways, and the author describes some of the 
methods adopted by one large manufacturing concern in the 
United States with which he was connected for some years 
and whose engineering directors have been broad-minded 
enough to encourage such a discussion here. Reference will 
chiefly be made to a 20,000-Kw. 3-phase machine having the 
following characteristics :— 


Speed . 1,800 R. p.51. 

Poles sa A . 4 ` 

Cycles Ga a ... 60 
Kilovolt-amperes .. 20,000 at P. F. 1.0 to 0.8 
Voltage wee 13,200 


Rotor dimensions . . Ol in. X 75 in. | 

About a couple of years ago some half-dozen of these 
machines were. put in hand simultaneously, in addition to a 
number of other 2-pole and 4-pole machines of unusual sizes 
and proportions. 

The design of such a machine represents to a greater degree 
than is usually the case a compromise between many conflict- 
ing mechanical and electrical requirements. Viewed in a 
general way, there is first the problem of constructing a 
rotor which must necessarily weigh something of the order 
of 60,000 Ib., and which will be running with a peripheral 
speed in the neighbourhood of 24,000 ft. per minute. Such 
a rotor carries much metal which is not self-supporting. The 
centrifugal force acting upon a 1-lb. mass at the periphery 
will be about one ton. 

Fig. 1 represents a cross-section of the steel of such a rotor 
when constructed from the point of view of mechanical 
stresses upon one of the simplest and most symmetrical plans. 

Rotor Materials.—It is impracticable to use a through shaft 
with a hollow body or with disks threaded upon it—a con- 
struction, which, however, is satisfactory in smaller machines. 
The rotor body could be made ae a solid steel casting or 
forging in one piece with the shaft ends, and it would be 
quite possible to obtain such a piece with a fair amount of 


Fra. 2. 


forging work done upon it: for example, an ingot diameter 
of about 64 ft. would allow of a 2: 1 reduction of area on the 
main section. | 

For lower speeds or smaller diameters such a construction 
is very often advantageously used. Such properties of the 
material as are desirable in the case of the larger machine 
in question are, however, difficult to obtain commercially. 
In many e ms of forgings, bending and twisting effects 
have chietly to be provided against; these involve longi- 
tudinal tensile stresses and shearing stresses, which reach 
their maxima at the periphery; ductility is chiefly of import- 
ance near the surface and in the directions indicated. 
Material near the centre is of no value, and is frequently 
removed by boring, so as to allow of better annealing condi- 
tions, and for other reasons. In our case, on the contrary, 
considerable radial tensile stresses are encountered, and the 
ductility in this direction is chiefly required far below the 
surface. Again, the radial tensile stress right into the centre 


is not inconsiderable, and were the central material removad 
by boring, the tangential tensile stresses, at normal speed, 
of the material near the bore would be in the neighbourhad 
of 20,000 lb. per square inch. To this must be added th 
local excesses due to such lack of symmetry as occurs. 

Several large rotors, weighing up to some 45,000 Ib., had 
been constructed successfully by the Westinghouse Co., of 
America, using two steel castings united on the rotor centre- 
line. Many experiments were needed before such castings 
could be produced with even moderately satisfactory qualities. 
and then only at considerable cost in discarded material and 
not infrequently in rejected castings. Ordinary carbon - tel. 
and also low-percentage nickel-steel had been used for these 
At an early date in the use of these castings, the company 
had made elaborate tests by taking out several test-bars in 
different directions and at different radial depths in each of 
many sections, progressing from the top end to the betten 
end of the mass as cast. Chemical analyses were inade at 
corresponding pointe to trace the segregation occurring. In 
one such series of tests, over 100 test-bars were taken out of 
the casting, with a corresponding number of analyses. At a 
later date, tests were similarly made on a large forging, 
particularly to determine the properties in a radial directen 
and at different positions in the forging. | 

The construction initiated by the Westinghouse Co. for the 
large rotors under consideration was adopted after such investi- 
gations upon the regular market productions obtainable in 
the Uni States, and in consequence of realising tbat on 
must be prepared to build turbo-generators at all times, irres- 

ective of market conditions (i.e., when the steel mills are 
ARA and therefore not anxious to devote extra and special 
care to the production of material of unusual properties . 
satisfy the requirements of critical inspectors), and tbat it ıs 
of great manufacturing importance to have designs such that 
the material may, as far as possible, be obtained from any 
one of many sources in the country. These are some of the 
more important reasons which influenced a decision in favour 
of the material and construction descrihed below. 

A difficulty. in some respects similar to that indicated above 
had previously arisen in connection with large forgings for 
high-speed water-wheel-driven generators, and it had beet 
overcome by the use of open-hearth rolled plates consolidate! 
and mounted on a shaft. There is probably no other fom: 
in which such large masses of steel can be produced at a Ins 
cost having such good physical properties in directions ef tw 
dimensions. l 

In the case of a number of important machines Behrem 
used the thickest rolled plate that was commercially avs 
able: this would limit us generally to plate about 21 in. thirs 
in the rough. One batch of about 100 tons of suah steel pr- 
duced under unusually favourable conditions and contami: 
a small percentage of nickel, gave tests averaging approve 
mately as follows :— | 


Ultimate tensile strength ... 
Yield point “hs as 
Elongation 

Reduction of area 

Bending test. 


80.000 Ib. per sq. in. 

53.000 lb. per sq. in. 

26 per cent. in 2 in. 

60 per cent. 

Strips the full thickness of 
the plate bent through 
180 deg. and closed down 
without fracture. 


In the case of the steam-driven turbo-generators under et 
sideration, this plate material appeared very attract 
combining, as it did, a very low cost per pound with entiri 
reliable properties from the periphery to the centre and {ria 
end to end of the rotor. Its use would result in the prdu: 
tion of a rotor in which practically the only internal sts 
would be intentional ones; there would be nothing orm 
ponding to the huge initial stresses to which solid forgi- 
and castings are liable. With the plate construction esr) 
cubic inch of material would be within an inch or two ci à 
forged surface (or the equivalent). The impossibility of uso. 
a central shaft, however, at first discouraged the idea Ñ» + 


. build-up plate rotor. It was due to the suggestion of Behrem 


again, that the feasibility was demonstrated of censtmetr- 
such a rotor with the plates slightly rabbeted into one “d. 
other, and into a flanged shaft at each end. A rabbet ab “t 
4 in. deep is ample; and by means of a group of four ot, aS 
chrome-nickel steel bolts, each about 4 in. in diameter. 4“ 
to 56-in. diameter rotor can be constructed with 5 
the solidity of a single piece. These bolts can be tig tenei uf 
until they have a stress of about 40.000 Ib. per square ine. 
and in the actual construction of the rotors special means à" 
adopted to ensure obtaining a tension in the bolts muse 
corresponding to the desired amount, by tightening the Dut 
until a specified elongation of the bolte has been attain. 
the elongation being a distinctly measurable amount, ‘+ 
over 1/10 in. in many cases. , 
Another method that had been in use for some time ~ 
similar operations consists in applying the required force t 
a 5-ft. or 10-ft. spanner by means of the shop crane. Uen 
a regular suspension weighing machine on the crane be» 
this force can be measured, and hence the final tenson ' 
the bolt determined. provided it is known what cocfhcient 
friction should be allowed with respect to the rotation of ty 
nut. Comparing the two methods, and from other d! 
means of check, it was found that a coefficient of fncuon 
about 0.16 suited the conditions of lubrication. The em" 
and-weighing-machine method has some advantages in 1" 
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tical 8 over the extension method, and it has been 
generally used. , 

It is still n to have heavy forged shafts with large 
flanges forged on them, of tbe full diameter of the rotor; 
however, the difficulty of securing a satisfactory forging has 
not only been reduced as the consequence of the much smaller 
80 0 of each single-piece forging, but the axial length of 
the large-diameter part can be kept down to such dimensions 
that in addition to the usual radially-directed forging pro- 
cess, the material can be worked in an end-wise, i.e., axial, 
direction. This method of working the material ensures d 

roperties in a radial direction. other words, to produce 
the flanged shafts for the severe cases under discussion, a 
large bloom is forged down to a diameter intermediate between 
that of the flange and that of the large end of the shaft, and 
stepped off; the forging is then placed with its axis vertical, 
in a die, under a forging press, and the increased flange 
diameter obtained by end-wise forging. Radial test-bars taken 
out of the flanges of such pieces, even at a depth of 8 or 9 
in. from the surface, have shown excellent results; one can 
practically depend upon getting an elongation of over 20 per 


cent. in 2 in., with a reduction of area e 35 per cent., 
in a standard }-in. test-bar from a carbon-steel forging ae 
an ultimate tensile soa of 70,000 lb. per square inch an 
a yleld point of 35,000 lb. In fig. 3 is shown a partially- 
machi shaft produced in the way described. 

When the plates can be obtained locally it is frequently 
convenient to use ingots of such size that one disk is obtained 
out of each plate, so that the complete plate can be delivered 
to the factory, put upon a boring mill, and the required disk 
parted out of it, the scrap material being returned to the 
rolling mill. In this way, incidentally, we have an easy check 
upon the amount of discarded material from the top and 
bottom ends of the ingot; and we save the shearing labour, 
and also. the machining of a considerable radial margin which 


Fig. 5. 


must be left when the plates are rough-sheared to circular 
ghape at the mills. 
| plate can easily be supplied flat enough for a Ain. 
allowance to be sufficient for machining both sides, especially 
as the diameter of the rabbet projection on one side of the 
plate is only about half that of the plate itself. 
Whether the material is.supplied sheared or in the rect- 
angular plate, it is marked by the rolling mill to indicate the 
part corresponding to the top end of the ingot, and care is 
always taken to transfer this mark while machining, so that 
corresponding indication appears on the finished plate. When 
rilling and assembling the plates, this marking enables us 
to rotate each plate, say, 60 deg. with respect to the plate 


below it in a constant direction, so that in the complete rotor 
there is practically no remnant of the slightly different pro- 
perties of the plate in directions along and across the direc- 
tion of rolling. ; 

The properties which can be expected from this material 
as an average are somewhat as follows :— 


Ultimate strength 67,000 Ib. per sq. in. 
Yield point ... 34,000 lb. per sq. in. 
Elongation 27 per cent. in 2 in. 
Reduction of area 43 per cent. 


For a cold bending test, a strip of the full thickness of the 
late will generally bend through 180 deg. round a Sin. 
iameter pin. For purchasing specification purposes, it is 
necessary to allow some margin on these figures, particularly 
in the matter of ductility. As regards the market price, 
is in the neighbourhood of 0.8 to ld. per Ib. with ordinary 
conditions of the steel market. 
Critical Speed.—While many large rotors are running satis- 
factorily at operating speeds above their critical speeds, it 
is believed that there is a distinct advantage in keeping the 


Fia. 4. 


critical speed above the running speed, when this is feasible. 
Experience has shown that in the case of some 4-pole machi 

of the former class, running perfectly under normal condi- 
tions, a short-circuit of even a few turns of rotor winding on 
one pole may result in serious vibration. On the other hand, 
one of the machines now under discussion and designed for 
a high critical speed, was purposely run with two-thirds of 
the winding of one pole short-circuited, and no considerable 
difference in the running was noticeable. 

If it is decided to run below the critical speed in the case 
of these large machines, concessions must be made in nearly 
every feature affecting the critical speed. The rotor body 
must be as short and light as possi’, involving a high air- 
gap density and a severe working of the stator material in 

the neighbourhood of the air-gap 
The shaft diameter must be kept 
large, and high peripheral spee 
must be tolerated for journals and 
slip-rings. In the case of the present 
machines, the journal speed ap- 
proaches 6,000 ft. per minute; and 
for the slip-rings a speed of about 
11,000 ft. per minute becomes neces- 
sary, even after adopting special 
means to keep the e diameter 
as small as ible, short of using a 
hollow shaft and slip-rings outside 
the bearings. The span between the 
; peoa centres penny must be 
ept small, which imposes some 
limitations upon the design of the 
stator end-windings, and necessi- 
tates the omission of blowers from 
the rotor. The lengthening of the 
rotor span, entailed by the use of 
blowers on the rotor, is greater than 
corresponds to the axial length of 
the blower openings on account of 
. the provision that has to be made in 
the end-bells, and the necessity of being able quite easily ot 
dismantle the end-bell structures without disturbing other 
parts of the machine. 

In this connection it is of some interest to notice that a 

rotor constructed along these lines really has no true critical 


Rotor Ventilation.—It is extraordinary how large a rotor 
loss can be dissipated merely from the drum surface with no 
ventilation, and it is commonplace knowledge how little good 
some fairly elaborate ventilation systems are found to do. 

Nevertheless, it is possible to obtain very efficient ventila- 
tion, and our object of obtaining a small, short rotor can only 
be attained by taking advantage of every means to that end. 


—— 
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It therefore becomes incumbent upon us to use a ventilated 
rotor and to put up with the disadvantage that this necessi- 
tates cleansing the air supply before admission to the gene- 
rator. In any case, the disadvantage is not so great as at 
first appears, inasmuch as the stator gains a great deal of 
benefit at the same time from the absence of dirt. 

The system of ventilation which lends itself best to the 

other features of the machine that we shall have to adopt, is 
one combining an axial passage underneath the winding slots 
with a radial discharge distributed over a fairly wide central 
portion of the rotor. The plate construction here lends itself 
ane to our requirements, inasmuch as we can readily 
obtain the radial ventilating cage means of a simple 
‘‘glab-miller’’ operation upon the individual plates before 
assembly. This provides a vent 3 in. wide in the region of 
the slots and teeth, leaving the plate solid in the region of 
the pole. Were the rotor made of a single piece, the radial 
vent space could only be obtained reasonably by parting down 
grooves round the complete circle. The previous arrangement 
not only gives a very solid rotor by having the plates butt 
together up to their outside radius, but also the extra metal 
in the region of the are is needed for magnetic reasons. The 
size of these rotors for their output is such that we begin to 
get some saturation in the poles, a condition rarely occurring 
in general in the case of 2- or 4-pole turbo-generators, except 
when artificially obtained. 
Fig. 4 shows a pair of disks for a 4-pole rotor; in this 
particular case the disks have been parted out of the .rect- 
angular plates. The one disk is ready for assembly, having 
been milled on one side for the ventilation in the slot region, 
but the other disk has only been faced. After assembling the 
disks and shafte, the bolt-holes are to be reamed out, the bolts 
fitted, and the winding slots cut. The bolts are to be finally 
tightened after the slotting, and the heads of the nuts cut off. 
Fig. 5 gives a general idea of a 2-pole built-up rotor ready to 
receive its windings. , 

Rotor Windings.—A separately-formed edge-wound coil, 
dropped turn by turn into the elots, is used, with solid mica 
insulation and a light steel cell to protect the insulation against 
the effect of the h air. For several mechanical 
reasons, concessions are made in the electrical requirements 
of the winding, so that a comparatively wide strip (about 
14 in.) is used, with only three coils pole, i.e., six slots per 
group, in the 4-pole rotor. The field windings. even when of 
this width, will be of substantial thickness, perhaps 0.1 in. 
for 220-volt excitation, and it is not altogether an easy matter 
to get such windings down solidly in the slot in such a way 
tbat no shifting will occur during running. It must be 
remembered that the pressure of the coils upon the wedges 
in such a rotor when running at 20 per cent. over speed 
exceeds 200 tons for each slot. It is hardly possible to put 
this pressure upon the winding during construction, Put 
fcrtunately it seems that by a suitable succession of applica- 
tions of considerable pressure, with baking processes inter- 
spersed, the further yielding of the windings with increased 
pressure is small, and quite good results can be obtained, 


even when the pressures put upon the copper during con-, 


struction do not reach those which will occur during the over- 
speed test. Even so, special shop equipment is needed to 
press the windings into the slots in the way indicated above. 
Finally, it is important that the retaining wedge should be 
put into position while the coil is still under considerable 
pressure. This, however, is almost impossible if it is 
attempted to drive the wedge over the top of the coil in an 
end-wise direction. The wedge construction shown in fig. 2 
is very effective in overcoming this diffictilty, inasmuch as 
the central bronze part of the wedge can be inserted in the 
slot and pressed down upon the winding under great pressure 


while the two steel liners, one on each side, are driven into 


place without any friction on the top surface of the insulated 
coil. While this mechanical feature of the 3-part wedge is 
important, there are also electrical advantages. On account 
of the high air-gap density, the size of air-gap is small for 
machines of this class, being of the order of 1 in. radially. 
In conjunction with such an air-gap, the width of rotor slot 
required to accommodate a 14- in. copper strip would introduce 
n considerable extra stator-tooth loss, due to the pulsation of 
flux in the tooth as the rotor slots and tecth pass underneath 
it. By the 3-part rotor wedge construction, the opening of the 
rotor slot is, from a magnetic point of view, greatly reduced, 
and a reasonable compromise is thereby effected. Oscillograph 
tests to investigate this matter have been taken, by using an 
exploring coil round the top of one tooth of the stator, and 
such recorda were obtained both at no load (full voltage) and 
under load conditions. 


(To be continued.) 


DiscUSsion IN LONDON. 


Prof. S. P. THowpson, in opening the discussion, said the 
author dealt with the practice of a particular firm. One 
could not so well realise the actual conditions from a descrip- 
tion: it was necessarv to see the construction. He asked, was 
it a fact that the built-up rotor with 24-in. core disks was as 
stiff as the solid rotor? He confessed to some doubt as to 
the belts which had to brace together so many joints; but 
possibly experience confirmed the value of this type of con- 
struction. He asked why the bolt heads were cut off, as it 


would seem better to leave them on. The 3-part wedge was 
admirable; he presumed the end rings described took the 
place of the bells formerly used for retaining the end wind- 
ings. The paper hinted at the supersession of mica by fused 
silica for stator insulation, which would be a great advantage. 
He asked what was the merit of the 60-cycle standard largely 
adopted in America, and how it worked out in practice, and 
concluded by remarking on the contrast between the machine 
described and the 50-year-old alternator in the Institution 
collection. 

Mr. F. H. CLOOUG remarked that it would be an advantage 
to have definite ratings and no ambiguity as to overloads; 
under English rating, the 20,000-kw. machine referred to by 
the author would be called a 14, 000-KWw. machine. The use 
of initially stressed rotor bolts was ingenious, but probably 
the same result could have been obtained by other construc- 
tions. He thought it would be possible to use a through 
construction, and that much larger holes could be obtained 
for ventilation and more copper be put on. igs from 
the description, he believed the machine would bave been 
cheaper if it had been designed with considerably less flux 
and higher armature reaction. Close regulation was not 
aimed at, and there seemed no reason why a high flux should 
have been used. The machine could also have been built to 
run satisfactorily through the critical speed, and it would 
have been possible to retain the rotor fans rather than provide 
external apparatus. He was not quite in favour of the three 


Seress 19966 dha per ogra 


part wedge, and thought a one-part wedge would have been 
suficient. It was almost unnecessary to adopt the refinement 
of inlaying copper on the end rings if the bonding of the 
rotor was thoroughly carried out. l 

Mr. H. BURGE said the rotor construction appeared to give 
no positive means, except for the copper in the slots, of pre 
venting the core plates sliding one on the other, and giving 
rise to torsional movement. The slot wedges shown must 
be very useful in preventing eddies in the solid pole faces 
As regarded eddies in the stator conductors, the usual cure 
in deep slots was to use a pressed stranded conductor and 
solid end connections. 

Dr. SMITH pointed out that the same difficulties did not 
arise here with 50cycle machines as was the case with 
60 cycles adopted in America. The whole argument as regards 
the construction adopted seemed to be based on obtaining 8 
rotor to run below the critical speed. If one could build a mtr 
to run satisfactorily between the first and second critical 
speeds, then it would obviously increase the limit of output 
considerably. But if the limiting speed was below the cnica 
speed, it would limit the output, and it seemed that had 
already happened. If it was required to double the outpat. 
he thought it would be impossible to run below the critical 
speed. e built-up type of rotor construction ehown 
repugnant to him; the suggestion occurred as to whether 
through bolts could not be used with a eolid rotor construction 
he thought the conditions would be no worse, and might be 
better. He asked what was the value of the stator leakage on 
such a machine. He was glad that the author favoured 
making the machine itself safe against short circuit and 
not rely on reactances. The 2-pole construction seemed ra 
clumsy; the wedge arrangement was ingenious, but he ques- 
tioned whether it was necessary to use so much bronze 1 
the wedges, and suggested the possibilities of cast-iron sè 3 
material which was cheap and easy to work, and would pre 
vide a semi-magnetic closing of the slot. There migbt be 
some throttling of the flux in the rotor, owing to the bolt. 
which would be reduced in section-by the initial stress po! 
on them and be a loose fit. a 

Mr. W. M. Morpey supported the author's contention in 
favour of building machines which could be dead abort. 
circuited at their terminals when running excited and gist 
full voltage. This requirement should appear in every specio 
tion. It waa wanted not only for the generator, but ale l 
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the turbine, and the test should be made with full load on 
as it might occur in practice. This test should be a condition 
of final acceptance. 

Mr. R. LIVINGSTONE said it seemed that the time had 

not yet come for us to face the problems dealt with by the 
autbor. Such large machines could not be employed in our 
étations under the conditions obtaining here. We were depen- 
dent on the metallurgist for progress in output, and there 
would be no difficulty if the materials were available. He 
gathered that the type of stator conductor used was a twisted 
one; the ordinary method was to use a stranded conductor. 
Many people favoured the use of rotor fans which added to 
the rotor length, but with big stations, separate air cooling 
and filtering plants would be necessary. It was very doubtful 
whether it was necessary to use magnetic steel for rotors, and 
probably ordinary steels would be quite satisfactory. 
Mr. R. F. ALLEN considered that the method of obtaining 
initial tension on the rotor bolts was rather crude, and sug- 
gested that the core plates could be squeezed hydraulically and 
the bolts then tightened. 

Prof. MILES WALKER, in a written communication, said: the 
construction of the steel body of the rotor described in the 
paper is very suitable where rotors of large diameter are 
required to run at high speeds, say, at a peripheral speed of 
24.000 ft. per minute; on a rotor running at 1,500 R. P. M., and 
not measuring more than 50 in. in diameter, it would appear 
that satisfactory solid forgings can be obtained. As the pre- 
sent tendency is to build larger and still larger units, it is well 
that we have this steel-plate construction described in the 
paper, So that the peripheral speed can be still further increased 
without introducing an element of uncertainty. In regard to 
rotor windings for small machines and for machines of medium 
butput, the „ edgewise-wound coil shown in 
the paper has been found siuple and convenient; but I believe 
that for the very much larger machines which are to be built 
in the future a better type of winding should be put forward. 
Such a winding is already in use in a large number of gene- 
rators having a rating of 4,000 KW. and over; the heavy end- 
windings are supported in a thoroughly mechanical manner 
between stout steel cheeks; while the copper in the rotor slots 
consists of deep bars, so tliat there is very little insulation to 
give way. The diameter of the rotor for a eee output can 
be considerably reduced. To illustrate the advantages of this 
winding, fig. 6 shows a lay-out of the end-connectors for a 
50,000-K.V.A. generator running at 1,500 R. P. i. The diameter 
of the rotor is only 58 in., so that the steel body can be built 
up with steel plates, as described by Prof. Field, and the 
stresses would be less in it than in the 20,000-K.v.a. machine 
described in the paper. The main weight of the end-connectors 
13 taken by the steel cheeks marked vv: the total stress in 
these cheeks due to the copper load and their own weight does 
not amount to more than 11.500 lb. per square inch. There 
are 88 slots. and 6 bars per slot. each bar being skewed over 
through a distance of 1} in. as it comes out of the slot, so as 
to admit of expansion and contraction. It is found that 
owing to the extremely good ventilation of the parts of the 
bars which -project from the slots. the copper section can be 
cut down to about one-half, and this gives plenty of room for 
the steel hoops which support thein. The total stress in these 
hoops is not more than 19.500 lb., and the factor of safety of 
the whole construction is a little over 6. The electrical con- 
nection between the end-cennector and the bar can be carried 
out by electric welding at the point w. The method of press- 
ing down the coils by means of the wedge shown in the 
paper is very ingenious, and overcomes what otherwise is a 
serious difficulty. The paper is a valuable record of some of 
the steps which have been taken towards that great desidera- 
tum after the war—the cheap supply of el&ctrical power. 

The AUTHOR, in replying, said they could get no manufac- 
turers in the States to supply the large forgings which would 
be required; there would be enormous initial stresses in such 
structures. He thought the running tests had proved the stiff- 
ness of the rotor construction employed: no critical speed had 
been discovered. The nuts were cut off the rotor bolts because 
smooth ends were required. A periodicity of 50 cvcles seemed 
to be desirable; 60 cycles was advantageous to the turbine 
because of the increased steam speed; it was found cheaper 
to build 500-kw. turbines running at 6.000 R. P. M. geared to 
900 R. P.. generators. The practice followed in the paper and 
in America was to rate the-machine at what it had to do. A 
large rotor could be built with a through shaft, using chrome- 
nickel steel disks, if one cared to pay the price. The machine 
described was by no means a high flux machine, but it was 
a high density machine, because short—the size was small 
for the output. The feeling in the States was that the external 
fan had distinct advantages. An ordinary pressed stranded 
stator conductor did not get over the trouble of eddy currents: 
only a thoroughly interwoven stranding would do this. While 
1t was possible to build machines to run below the critical 
Speed they would do so. but if necessary they would go above 
1t. Through bolts would not render a solid rotor construction 
Safer in regard to radial stresses. With the 2-pole built-up 
rotor. six bolts were used. two at each pole and one each at 
an intermediate place; the bolt space was waste. and the 
Only available place was between grouns of windings. Bolt 
Clearance spaces were of no account when dealing with the 
Arge air gaps used in such machines. Nickel steel was used 
Quite largely for rotor bodies in the States. He believed that 

e large turbine units would be required in this country just 

Rs much as in the States. 


THE ELECTRICAL INDUSTRY AND 
THE WAR. 


MR. Davip A. Starr, the new Chairman of the ScorrisR 


LOCAL Section of the INSTITUTION oF ELECTRICAL ENGINEERS, 
opened the session in Glasgow on November 9th with his 
inaugural address. He said that it was a source of the 
greatest gratification to those who had assisted in the adapta- 
tion of electricity to many useful purposes, that electricity 
Was playing such an important part in the successful carrying 
out of the war. The many applications of electricity on war 
vessels, from the super dreadnought to the submarine and 
mine sweeper, Were now so important that without this agent 
our Navy could not maintain its place in defending our shores 
nor hold supreme command of all the seas. It had been fre- 
quently represented by the military and naval authorities 
that this war could not be carried to a successful issue 
without the thorough co-operation of those who were Trg 
in the manufacture of war munitions; electricity, pro ably 
more in this branch of war activities than in any other, had 
played a great part in facilitating tbe rapid turning-out of 
work, and it had undoubtedly been to the advantage of the 
nation that, in practically all the great shipbuilding centres, 
all extra and urgent power requirements had been expedi- 
tiously met from local central stations. There was no doubt 
in his mind that in the public electric supply of the country 
the nation had at this critical period an asset of the first 
importance, and those who were interested in this work felt 
that they were assisting in safeguarding the freedom of 
Europe from the yoke of German militarism. A very important 
inatter in which the management of all generating stations 
was interested to-day, whether municipal or otherwise, was 
the cost of preduction. There were two items which entered 
very largely into such cost, namely, coal and labour. On 
comparing today's prices with those of 1911 and 1912, the 
increase in the cost of coal was nearly 100 per cent. in the 
West of Scotland. That increase, due very largely to condi- 
tions arising out of the war, was fortunately checked to some 
extent by the Government passing an Act which limited the 
price of coal to the consumer, and by recent legislation affect- 
ing the exportation of coal. The remedy that power. pro- 
ducers had was to insert a coal clause in their contracts with 
consumers, and that had been almost universal practice during 
the last few years. The terms of the coal clause varied in 
different parts of Great Britain, the general practice, however, 
being to arrange as a basis a fixed price per ton delivered to 
the power house, and to adjust the price per unit to the 
consumer in proportion to the increase or decrease of fuel cost 
per ton. In some cases a fixed price for a standard coal at 
the pit mouth had been taken, the intention being to guard 
against an abnormal rise in the price of coal. The second 
fuctor which entered so largely into the cost of production 
was labour. Most power producers had had to concede addi- 
tional wages, generally in the way of a so-called war bonus 
to employés on account of the increased cost of living, and 
this was a factor which must be reckoned with at the end of 
the financial year. Many electrical undertakings had not been 
interfered with to any very serious extent by the action of 
labour agitators, but he was sure that all true patriots would 
have welcomed, either at the time war was declared or shortly 
afterwards, a Royal proclamation, putting every man, woman, 
and child in the country under martial law. He did not wish 
at present in any way to censure those who had the control 
of such affairs, but, at the same time, he could not help but 
think that some of those in authority had still a tendency 
towards political jobbery rather than the promotion of the 
highest national interest by the exercise of sound common- 
sense. It was almost certain that when the war was over 
there would be a reduction in the supply required for muni- 
tions work, a great deal of which must necessarily be of a 
temporary character, many contracts having been made for 
the duration of the war only. It would take some time to 
re-Organise industrial works which were temporarily equipped 
for this class of work, and to restore their plant to normal 
industrial capacity. On the other hand, it was quite possible 
that a great many manufacturers would find new markets for 
their products, both at home and abroad. During the period 
of the war their shipyards had been almost exclusively 
engaged on war material. A great many ships had been 
rendered: useless for their original purposes through being 
stripped of their fittings and converted into armed cruisers, 
transports. etc. The shortage of merchant ships consequent on 
German submarine activities must to some extent be made up. 
It was, therefore, reasonable to expect that shipbuilders and 
a great many engineering concerns who depended on the 
subsidiary work in connection with both naval and mercantile 
shipbuilding and ship repairing would be exceedingly busy. 
The restrictions placed on the export of coal would be with- 
drawn, and the output of the collieries should be consequently 
increased. Opportunities would be afforded to British manu- 
facturers to obtain -a firm footing in markets all over the 
world which had hitherto been entirely in the hands of, the 
Germans, and if these opportunities were grasped an increase 
in the number of industrial factories might be looked for. 
Naturally, money to finance new projects would be both 
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scarce and dear, but, making allowance for this, they should 
be in a better position than their enemies or allies. This was 
a subject which should engage the most thorough consideration 
and careful attention of the personnel of the electrical industry 
in common with all other British manufacturers. They must 
face the future in a spirit of calm optimism, and with Britain 
fully awakened the recapture of their former world trade by 
the Germans should be a negative possibility.“ 


INDIAN NOTES. 


1 


[FROM OUR SPECIAL CORRESPONDENT. ] 


ELECTRICAL business in India keeps fairly brisk, in spite of 
the serious and unavoidable delays over delivery of supplies 
from home. Prices have, of course, gone up in proportion to 
the home manufacturers’ increases, plus the freight and insur- 
ance extras. The Government since the beginning of the war 
have bought all available self-contained lighting sets, especi- 
ally those suitable for searchlight work at ports and harbour 
entrances. All available telephones of the field type, too, 
have been bought up. Arc lamp carbons are practically un- 
obtainable, and in very many instances arc lamps are being 
up lanted by half-watt lamps for outside lighting purposes. 

and old stocks of electrical supplies are being cleared out 
from contractors at good prices, and the familiar 10-in. opal 
shade is becoming a scarcity indeed. All stocks of motors and 
dynamos are practically exhausted by now, with no hope of 
replacement within what used to be considered a reasonable 
period. 

Bhavanagar.—This wealthy native State has recently had 
a specification drawn up by the Lahore Government Electrical 
Inspector for an electrical plant for palace, house, and street 
lighting. Not many firms tendered, although the specifica- 
tion wus a reasonable one—in fact, only a few select firms 
were invited to quote—so that the successful tenderer should 
get in at a rate to secure a handsome return. 

An Electrical Conference.—An important conference of elec- 
trical inspectors and engineers in the service of the Govern- 
ment was opened in Calcutta on November lst. Mr. J. W. 
Meares, electrical adviser to the Government of India, presided. 
The Pioneer states that the conference was convened at the 
suggestion of the Government of India with the concurrence 
of the Provincial Governinents. We are indebted to our con- 
temporary for the following summary of the opening remarks 
by Mr. Meares :— 

Mr. Meares in the first place reinarked that that was the 
first conference of its kind, and hoped it would be followed 
by many more held annually, and he then went on to bring 
before the conference the various questions which were down 
for discussion. The first of these had reference to rules relating 
to electricity in mines. Mr. Meares had prepared a rough draft 
based on the British Home Office rules, and intimated that 
as a result of the conference and his consultation with the 
technical advisers of the Indian Mining Association, he hoped 
to prepare a revised draft, which, after it had been put into 
legal shape. would, he trusted, meet with general approval 
when formally published for criticism. Mr. Meares then turned 
to the Electricity Act and the rules under it. He referred to 
the early legislation concerning electricity in England and 
restrictions thereby imposed upon a great industry, and went 
on to express his belief that the electrical industry in India 
had not been seriously bandicapped by defects in the law. 
He emphasised the fact that the rules in force under the 
Indian Act could be relaxed when it was necessary, and added 
that it remained for electrical engineers and inspectors to use 
the power of relaxation for the good of the industry while 
safeguarding life and property. A matter he had lately to 
discuss was that of the so-called compulsory clauses of the 
Electricity Act. Outside capital had always been shy in India, 
and would be more so in future, while the secret of unlocking 
the vast supplies of indigenous capital had only to a small 
extent been solved as yet. He was told that one of the chief 
causes of that shyness, so far as electric supply to towns was 
concerned was the fear of the specification in licences granted 
of compulsory works in streets where no return was likely 
to be secured. On this point Mr. Meares declared, If com- 
pulsory areas hinder enterprise, then, in my opinion, compul- 
Sry areas should be severely limited or altogether banished, 
and I believe this view will be generally accepted.“ Mr. 
Meares next turned to questions concerning installation work, 
and on this subject he said he did not suppose it was possible, 
or even desirable, that there should be rigid and uniform 
specification for electrical wiring all over India and Burma. 
At the same time, he said it might assist contractors who had 
branches all over India if the conditions to which they ten— 
dered. and the material thev had to supply, were more or less 
the saime everywhere. ‘There are boundless possibilities in 
connection with electricity in India.,“ Mr. Meares said in con- 
clusion, ‘and as vet only the fringe of them has been touched. 
We ean do a great deal of good or harm according to the way 
in Which we tackle problems whieh come up to us.“ 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHBD). 
compiles expressly for this journal by Messrs. W. P. Tuomrson & Co., 


lectrical Patent Agents, 285, High Holborn. London, W. C., and ar 
Liverpool and Bradford. 


1915, 


16.094. Wave transmission l G. Constastinesco & W. Hapnox. Novem- 
ber 15th. : 

16,095. 
ber 15th. 

16.107. Dynamo-electric machines.“ E. GIRARDEAU. November 15th. (Con- 
vention date, November 16th, 1914, France.) (Complete.) 

16.112. Ohmmeters and like electrical measuring instruments.“ H k. 

“Tnent. November 15th. Complete.) 

16,113. Wattmeters and like instruments lor the measurement of elec 
trical power.“ H. E. Trext. (Complete.) 

16,118. Sparking plug. R. M. ALEXANDER. November 16th. 

16,145. Valves. Britisn Tromsos-Houstox Co., LTD. (General Electric 
Co., U. S.A.). November 16th. 

16.149. Arrangements for  phonugraphicalls 
telephonic messages. F. Srenau & A. M 
vention date, December 5th, 1914, Germany.) 

16.151. Wireless telegraphy.” Makconr's WIxEIESS TeLecrarn Co., Lro.. 
and R. D. Bancay. November 16th. 

16.155. Means, such as glands or grips. for the cables of electrical appa- 
ratus and the like.“ E. A. Granaw. (Complete.) 

16,176. Masts for wireless telegraphy.“ E. L. Peacock & Swan, Husrex 
and WicHaM RICHARDSON, Lto. November 16th. 


Wave transmission. G. CONSTANTINESCO & W. Habbo. Now m- 


reror ding and . 
Newman. November 16th. (Con- 
Complete.) 


16,184. “ Switch-holders for electric lamps. R. M. NEILSoS. November 
17th. (C. C. Gordon, Portuguese East Africa.) 
16,185. Electric insulators.’ A. R. MrLLer. November l7ih. (Adetion 


to 27,738/12.) 

16.207. Telephonic transmitters." E. A. 
(Complete.) 

16.270. Electric are lamps. Brist Tnomson-Hocston Co., LW. 
(General Electric Co., U. S. A.). November 18th. 

16,271. Magnetically-operated prime mover. W. H. Hiss. November 
18th 

16,281. Wave transmission motors. 
November 18th, 

16,290. Portable electric battery lamps. 
18th. 

16.336. Electro-deposition and extraction of zine.” 
J. N. Princ. November 19th. 

16.345. Electric safety devices.” 
and H. N. Srorsors, November 19th, 

16.349. Electric incandescent lampholders.” C. G. 
ber 19th. f 

16,364. Arc lamp electrodes.”  PIASIAWERRE Akt Ges. fow Ronus- 
FABRIKATION. November 19th. (Convention date, December 31st, 1914. Gr- 
many.) (Complete.) 

16.379. Electric couplings." E. C. Goap. November 20th. 

16,389. Electric light fittings.” |. W. H. DERRIMAN. November uh. 

16,393. “ Loaded line system.” Western Exvectaic Co., Lro. Wesen 
Electric Co., U.S.A.) November 20th. Addition to 12.484,15.) (Cempiet 

16,395. “ Electrical switches.“ A. C. Wynnr. November 20th. 

16.402. Electric signs.” H. F. LOWENSTIIS. November 20th. Complete. 

16.408. Magneto-ignition systems. ETABLISSEMFNTS DE Dion-Bot tes N. 
ASON. November 20th., (Convention dute, September Gth, 1915, France 
(Complete.) 


GKAHAM. November 7th. ° 


G. Constantinesco & W. Hippos. 
Bin N a nb Fonts. November 
U. C. IAI M on) 
BRITISH Titomson-Houstos Co., Lip.. 


M. BENNETT. Novem- 


PUBLISHED SPECIFICATIONS. 


Agia. 

20,319. LINE OR WIRELESS TELEGRAPH SYSTEMS. 
McKechnie. September 29th, 

21,792. ELECTRIC METERS OF THE TIN VAI Tre. 
30th. (November Sth, 1913.) 
. ART or DerrEX TELEPHONY. 
Ltd.. W. P. Fuller, and H. H. Harrison. November 14th. 
TELEPHONE RECEIVERS, J. W. Greenwood. November 2rd. 
93,071. ELxcr MIG MEASURING INSTRUMENTS OF THE Movinc-CoiL Trt F. 
November 25th. 

23,357. ELECTRIC STARTERS, MORF PAKTICULARLY FOR USE ON MOTOR abs AND 
TuE Like. A. H. Midgley & C. A. Nandervell. December Ist. 

23.544. ELFCTRO-MAGNETIC SwitcHes, British Thomson-Houston Co. (Generat 
Electric Co., U. S. A.). December 4th. 

24.697. ELECTRIC CONNECTING BONES 
and G. C. Reed. December 28th. 


X. H. Shephard & A. F 


P. M. Lincoln. October 


British Insulated & Helsby Cubies 


Sunderland Forge & Enginenrg Lo. 


' 2915. 


757. WIRE JOINER, FOR THE PURPOSE OF CONNECTING: O JOINING TELE Kari 
OX OTHER Wires. J. Parker. Jandarv 18th. 

937. Eurctric Licut PREPAYMENT APPARATUS 
Jar uary 20th. 

1.689. PokTAhIE EITCTxIC Hran Lamps. E. Ricci & G. Ricci. February tne 

4.079. MEANS FOR COLLECTIVELY ACTUATING AND CONTROLLING ALTERNATING 


H F. J. Booth & W. Mile 


Rana a 
CURRENT Motors. J. L. Routin. March löth. (Patent of addition not grantee: 
5,865. MEANS FOR STARTING INTERNAL-COMBUSTION Excines. Robert Bow? 


(firm of). April 19th. (April 17th, 1914 
9.682. ELECTRICALLY-OPERATED CHANGE-SPELD (14 
Motoren Akt. Ges. July 2nd. (July 4th, 1914 


Ocsterreichische Daina 


Smoke Abatement. -The Manchester Air Pollution 
Advisory Board is eadeavouring to obtain a grant to assist in the 
research work now being carried on by the Board with domestic 
heating appliances, and has decided to ask the Manchester reer 
tion of Engineers to apply to the P-ivy Council for a grant of â 
for the purpose. 
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No. 1,985. 


FOREIGN TRADE ORGANISATION. 


OUR readers are already familiar with the main methods 
by which German industry has been able to make its 
abnormally rapid advance. The development of foreign 
trade has been one of the most important of these 
methods. Only since the outbreak of war has it become 
obvious how closely canse and effect were interwoven where 
Germany’s foreign trade was concerned, how disinterested 
Teutons suggested developments and drew up plans, again 
apparently disinterestedly, so that only German equipment 
met the specification, how the necessary capital support 
was always forthcoming at the psychological moment, and 
how ultimately the whole project was controlled from 
Germany for the main or entire benefit of Germans. 

The sinister feature of this policy and the only one to 
which objection could be taken was the secrecy and deceit 
with which the German control was obtained. Had the 
deal been fair and above board, it might have succeeded in 
most cases to practically the same degree, and no one could 
have raised any objection, for there is nothing wrong in a 


wealthy syndicate offering money for development schemes 


on terms favourable to firms associated with it, so long as 
the person accepting these terms knows their nature. If 
the negotiation amounts simply to advancing capital or 
taking up concessions with no definite “ tying ” to certain 
markets for the purchase of subsequent supplies, it is still 
less open to objection ; but tying itself cannot be objected 
to, if it is a stated or obvious consequence of the original 
negotiation. Getting into fresh markets by this means is 
simply good’ business, and our business men must decide 
whether it is a method for us to adopt more extensively in 
fature than in the past. With the conclusion of nominal 
peace we shall, so far as we are able to foresee, merely 
exchange one form of war for another. Our present 
enemies in the field may then be formidable enemies in 
trade. Their capital will be gone—if, indeed, it has not 
already vanished despite the isolation of the country— 
but the organisation and discipline of the nation will 
remain, and its captains will make herculean efforts to 
recover the lost position. 

As for the neutral countries of the world, they will be 
very keen competitors. They have become possessed of no 
small portion of the Allies’ wealth—directly by supplying 
costly war materials for which we have paid and (from the 
purely commercial standpoint) blown into thin air, and 
indirectly by taking advantage of markets from which we 
have temporarily withdrawn capital and energy. By both 
these means the neutral nations, chief amongst them the 
States, have acquired an immense advantage which they are 
entitled to use, and which they certainly will use to the best 
of their organisation and ability. 

The National City Bank of New York announces the 


formation of a £10,000,000 company to develop foreign 


trade with the States, by promoting foreign Icans ard 
investment schemes, so as to create a market for American 
capital and manufacture. That is the sort of thing for 
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which we must prepare. We cannot complain at the 
arrangement nor would it be of any use to do so. Such 
measures are legitimate, but for our own well-being they 
must be met by equally energetic measures. Cannot we 
have a big Empire loan or investment scheme for the same 

urpose? The financing of manufacturing industries has 
ong been one of our weak places. 

The new venture is probably the most ambitious yet made 
to farther the commerce of the States, and it is admittedly 
a direct outcome of benefits derived from the war. The 
fields in which it is proposed to operate’ are South America 
and Russia—particularly the latter. We are not alone 
in realising the immense potentialities of the Russian 
Empire, and in recognising the fact that outside capital will be 
required for many years to develop those potentialities, whilst 
the chief benefite in supplying machinery and equipment will 
go to that couutry which makes the development possible. 
In the electrical field alone the requirements of Russia for 
power stations, for electric traction, for indastrial power and 
domestic supply, will be immense in the immediate future, 
and the prospects are equally good in other engineering and 
in general industrial fields. Clearly the matter is a national 
one —if not for Government support, then for organised 

rivate support on a national scale. Henceforth we can 

y do without national support for the enterprise of our 

individual manufacturers ; that powerful weapon has long 
been used by our chief rivals. 


ee 


RUBBER prices have kept up very well, 

rene though there has been a certain degree 
of fluctuation, which resulted in a rather uncertain tone 
amongst consumers, with a falling-off in the amount of 
new business being placed. The firmness of the market at 
times induced actual: users of material to cover themselves 
ahead as far as possible, but, as the purchasing abated in 
this connection, so there were occasional spells when the 
tendency became reactionary. The activity of hostile sub- 
marines in the Mediterranean has had a sharp effect in 
raising prices, now that the Huns can score a success and 
have managed to put down a boat with a large consignment 
of rubber on board. After all, there is always the Cape 
route home if the worst comes to the worst, but, meantime, 
there is no doubt that proper steps are being taken to rid the 
Mediterranean of these Hunnish pirates and baby-killers. 
On the advancing prices, America bonght liberally, for 
United States consumers are treated by their Press to a 
diet of falsehood, and apparently to very little truth ; 
the United States Press has for weeks been announcing as 
facts things unknown, and not believed here to be the case. 
However, the fouling of our own nest by our censors seems 
to be part of the game, for any silly falsehood is apparently 
permitted to over the cables so long as it reflects 
unfavourably upon the Allies, while any statement in our 
favour is withheld. So much for American news and the 
Censorship. 

The pack of falsehoods about the Suez Canal, sent 
to New York by permission of the Censorship, resulted 
in an advance of 9 cents per lb. in the price of Ceylon 
plantation rubber to 68 or 69 cents per Ib., an increase 
of 15 per cent. This was described as an unfortunate 
interruption to the serenity which has surrounded the big 
rabber users of the United States ever since they made 
their peace with the British Government about 12 months 
ago, and agreed to keep crude rubber from falling into 
German hands.” There is a fair-sized stock of crude 
rubber in the United States to-day, but if there 
were an interruption of Far Eastern shipments for 
much, beyond a month, some of the large consumers 
might find themselves in difficulties. America, if hindered 
in the East would, of course, draw heavily on Para 
rubber from Brazil. As regards the Dutch position, it is 
now intimated by the Dutch Overseas Trust that that 
body will accept no further consignments of rubber. This 
is a distinct point gained to the Allies, for there is not the 
least doubt that Germany has been receiving a lot of 
rubber by way of neutrals. 


meeting at Milan, under the 


The following figures show the Strajts Settlement 
exports :— 


1918. 1914, 1915, 
January eee eee 78¢ 1,181 2,576 \ 
February... e 743 1,703 2,741 = 
March eee eee eee 898 1.285 2,477 " 
April. 762 1,548 1,978 „ 
ay se ae 3814 1,309 3,588 „ 
June. 812 1,480 2,249 „ 
Jul.. .. 1.120 1,584 2.32 „ 
August.... 1.315 1.328 2296 „ 
September. . . 1.057 1.602 4.728 „ 
Ootober ve ae 1,144 2,006 2,641 


— Gt 


Total. 9,449 18,028 27,59 „ 
These figures include transhipmenta of rubber fro 
various places in the neighbourhood of the Straits Settle- 
ments, such as Borneo, Java, Sumatra, and the non- 
Federated Malay States, as well as rubber actually exported 
from the Colony, but they do not include rubber exports 
from the Federated Malay States. 


THE comparative scarcity and high 


Suso Wan Prices of coal and the comparative dearth 
pt H Ga S of labour, in the face of the large 
Supplies, demands for both on the part of indos- 


trial establishments which are engaged 


on the production of munitions of war, are having a far 


from favourable effect in certain belligerent countries, 
especially in those whose national output of coal is 
inadequate to meet their own requirementa, and the 
resources of the gas and electricity works which supply light 
and power to these establishments are being strained to 
cope with the situation. In France the first call on the 
domestic output of coal is made by the military authorities, 
the railways, the iron and steel works, the manufactarere of 
war material, and the gas and electricity works. and a 
similar observation may be said to apply also to every 
country at war. The difficult state of affairs in Italy, 
whose out-turn of coal is totally insignificant, has induced 
the Association of Working Electrical Undertakings 
(Associazione Esercenti Imprese Elettriche) to hold s 
residency of Senator 
Esterle, in the presence of the representatives of 
most of the electricity works, inclading the Edison Co. 
the Conti Co., the Idroelettrica Ligure, the Adriatica Co., the 
municipal councils of Milan and Turin, &c. The object 
of the conference was not so much to discuss the question 
of coal supply, as water power is used to a large extent in 
the country, as to afford an opportunity for an interchange of 
ideas as to how the relations between suppliers and con- 
sumera of electrical energy should be regulated in an 
equitable manner under existing circumstances. It was 
eventually agreed that producers should arrange kcal 
meetings with the principal castomers in every important 
district for the purpose of coming to special agreements 
in their mutual interests, particularly in regard to 
the supreme requirements of the industries at the 
resent time. As will be remembered, a State tas 

been in operation for some years, on the con- 
sumption of electricity at least for heating and lighting 
purposes. The Association has sought to secure the 
abolition of the tax on the use of energy for heating. but 
the Ministry of Finance points ont that the tax repre- 


sents the law of the country, and cannot be moditied 


without the previous approval of Parliament. However, to 
meet the case, the Minister of Finance proposes to ask the 
Ministerial Council to issue a special decree for an expen- 
mental period of six months, exempting consumption for 
heating from the tax, whilst on their part producers wil 
have to keep special accounts of the energy used for this 
service as compared with the corresponding period 8 
year ago. A statement to this effect was made by te 
President to the Conference, which, naturally, did not 
entertain any great expectations of a large extension of 
the application of electricity to heating under present 
conditions. In Italy electric heating has to be considered 
chiefly as providing a substitute for coal at tt 
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moment, but the reserve manifested by the Conference 
as to the possibilities of much development in the near 
future was more than shared a fortnight previously by an 
Italian engineer who contended, rightly or wrongly, that 
at the present high price of coal in Italy, it would be 
cheaper to use the latter than electrical energy for heating, 
even if the tax were entirely discontinued. Imported coal 
for domestic use is reaching £4 per ton in France, owing 
chiefly to the high f 151 rates and general labour conditions, 
but the cost is still higher in Italy, being £4 1s. 7d. per 
ton on rail at Genoa, and £4 128. per ton at Milan. With 
these facta before us, it is difficult to believe the recent 
assertion made by the chairman of the Zurich Bank for 
Electrical Undertakings who, speaking of the dearness of 
coal experienced by electricity works in Spain, Portugal, 
Italy, and Russia, stated that the price paid by the Italian 
Officine Genovesi was 80 per cent. more than a year ago. 
If this rate were correct the company would be able to 
congratulate itself by 0 having secured coal at a compara- 
tively low price under existing circumstances, especially as 
industrial coal cannot be put on rail at Italian ports at a 
price lower than that of coal for domestic consumption. 


i 

Tzar the possibilities of electric light- 

NOW Lampe: ing have by no means attained their limit 
with the tungsten filament is well exemplified by the 
remarkable invention which is described elsewhere in this 
issue—an enclosed arc lamp, in which the arc is struck 
between tungsten electrodes in an atmosphere of nitrogen. 
The description was contained in a communication to the 
Institution of Electrical Engineers by Messrs. E. A. 
Gimingham and S. R. Mullard, and the whole matter is of 
exceptional interest, for several reasons. 

In the first place, this invention was not arrived at by a 
happy thonght, a fortuitous train of circumstances, or a 
stroke of genius; it is the direct result of a research insti- 
tuted by the Edison & Swan United Electric Light Co., 
Ltd., at their works at Ponders End, for the express purpose 
of developing precisely such an invention. We most 
cordially welcome this demonstration of the fact that some 
of our manufacturers are awake to the supreme importance 
of scientific research conducted on systematic lines with set 
purpose, and recognise the necessity of allocating to such a 
research a competent staff and adequate equipment. We 
trust that the Edison & Swan Co. will reap the fullest 
reward for this admirable example of successful enterprise. 

In the second place, we see in this lamp the same mate- 
rials as are used in the half-watt incandescent lamp, but 
used in a fundamentally different way, and we are irresistibly 
reminded of the clever paper on Invention ” that was read 
by Mr. Charles Turnbull before the Newcastle Local Section 
of the I.E.E. some years ago, in which the author pointed 


out how one invention might lead to another by a suitable 


metamorphosis. 

Thirdly, the method of striking the arc in this lamp, by 
ionising the gas in the vicinity of the electrodes, involves 
once more the principle of the thermionic current which 
has been so ably applied by our American friends in the 
development of the kenotron rectifier and the pliotron 
amplifier—building on the foundation-laid by Mr. T. A. 
Edison, Dr. J. A. Fleming, and Mr. O. W. Richardson—in 
the great research laboratory that we have held up to our 
readers as a splendid example. 

The results obtained already are excellent, and will exert 
a material mfluence on many applications of the electric 
light ; but we doubt not that further progress will be made. 
A research is actually in progress in the United States in the 
direction of utilising an arc between unconsumed tungsten 
electrodes, in an atmosphere containing vaporised salts, 
but in this case the arc is several inches in length. It is 
clear that this new field of investigation possesses vast 
possibilities. c 


latter. 
industrial conditions obtaining, and dre, no doubt, inoreased 


THE LARGE TURBINE AND SUPPLY 
PROBLEMS. 


DvuRING the past 20 years a radical change has occurred in 
our ideas as to central station design and practice, due in 
great part to the rapidly changing conditions of electricity 
supply. We have been passing through the retail 
stage, but dre now rapidly approaching the wholesale 
stage, when quantity production of electricity will become 
an essential factor to success. Some measure of the changed 
conditions, can be gathered from the increase in consumers 
and output during the period mentioned, in individual 
centres where conditions are favourable, as, for instance, in 
a Scottish city, where the consumers have multiplied by 
55 and the output by 100, although no traction supply is 
included ; or a Lancashire city, where with 20 times as 
many consumers as in 95, the output is 125 times as great, 
including traction supply, and 85 times, exclading the 
The ratios for any town will vary according to the 


in the cases mentioned, by the absorption of adjoining 
supply areas during the period referred to. The position 
to-day cannot be judged without some idea as to the rate of 
increase in output, which with the growing appreciation of, 
more particularly, electric power applications, has had a 
marked upward tendency in recent years, where favourable 
conditions exist for development. 

There is another feature which influences rate of progress 
and cannot be ignored in this country. Every industrial 
emergency resulting in interference with fuel or labour has 
the effect of increasing the rate of output of electricity. 
which is equivalent to an admission that electricity is the 
cheapest power and most convenient labour-saving agency 
on the market. The position is then that just as the 
lower-pressure direct-current station with direct retail dis- 
tribution has given place to the medium-pressure alternating 
station with a combined distribution, partly bulk to sub- 
stations and partly direct to the consumer, so will this phase 
of development be superseded by the bulk high-pressure 
generating station, designed to utilise to the full our existing 
means of producing cheap electricity, which will, in fact, be 
supplied in bulk to the distribution area. 

A scheme of this kind would necessarily involve the use 
of only the largest turbine and boiler units available under 
the circumstances, because they would, relatively to the out- 
put, be the cheapest to purchase and operate, and in order 
to realise the full benefit of its capacity, it would probably 
require us to fit the supply area to the station, rather than 
as at present fit the station to the parochial needs of the 
area af the moment. 

There is nothing novel in this idea, but, unfortunately, it 
is not appreciated by those who might benefit by it ; neither 
does it appear to be appreciated that every pound spent in 
perpetuating any but the largest type of generating plant, 
where that can be utilised, is actually an obstacle to the 
production of electricity at minimum cost, and an additional 
burden on the consumer on whom obviously the excess cost 
must fall. In this connection the municipal boundary line 
has much to answer for; as a barrier to co-operation it 
probably has had no equal, and so far as municipal co- 
operation in electricity supply is concerned, it has more 
frequently proved insurmountable. 

Curiously enough, our electricity suppliers, municipal and 
otherwise, in their dealings with consumers, are the most 
enthusiastic exponents of the principle of concentrating 


power production and of entrusting to experts the genera- 


tion of power, although they show no inclination amongst 
themselves to practice what they preach to their consumers. 
Not only so, but extensions to individual plants are too 
frequently stopgaps, introduced solely to fill the pressing 
requirements of the next 12 months. Ina time of stress 
like the present, and such as will probably exist during the 
next few years, the question which naturally occurs to us 
is whether we can afford to prolong our present methods of 
electricity supply—whether circumstances, such as the need 
for national economy in expenditure after the war and the 
paramount necessity of introducing into our industrial life 
economy in time and labour, in which electrical methods 
play such an important part, will not compel us in the near 
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fature to sweep away all artificial barriers to economic 
progress and abandon the narrow-minded methods of .the 
t. 


It is admitted that the miniature supply areas of this 
country do not individually in their present state of elec- 
trical development give scope for the us: of really large 
turbines, but in the matter of the generating station there 
appears to be no reason why joint ownership should not be 
adopted in many cases, and, indeed, favoured by that 
Government department which, as regards municipal expen- 
diture, is supposed to safeguard the poor ratepayer’s pockets. 
Such a course would undoubtedly hurry up our electrical 
development at a time when it is most needed. 
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30,000-KW. AND 35,000-Kw. SETS IN THE PHILADELPHIA 
ELECTRIC Co.'s STATION. 


It may be of some interest in this connection to draw 
attention to the progress of the big unit station in America. 
The bulk supply station is, of oourse, no new thing in this 


country—on paper, at least—but the only really big unit 


plant which we can count on as likly to materialise within 
the next few years is the Barton station of the Manchester 
Corporation, which authority, it may be noted, supplies in 
several districts adjoining the city boundary. This station is 

anned to utilise 15,000 Kw. and 25,000 kw. turbine unite, 

ut before the latter sized units are installed it is quite possible 
that the 50, 000-K w. turbine, to which serious consideration 
is being given in the States, will have become a reality. 

At the present time, New York City boasts a station laid 
out to accommodate eight 30, 000-Kw. turbine sets of a hybrid 
pattern, each machine consisting of two steam-electrical 
units, for traction purposes, while turbines of similar output 
are used in Chicago and at Philadelphia in the new Christian 


Street station, where, in addition to a 30, 000-Kw. unit, a 
85,000-Kw. turbine plant, the largest so far installed, bas 
recently been put to work. Some details of this machine 
appeared recently in the Electrical World, which mentioned 
that it consisted of a 13-stage Cartis turbine operating on 
steam at 215-Ib. pressure, 150° F. superheat, and exhausting 
into a 50,000 sq. ft. central flow sui face condenser. The 
generator supplies a three-phase, 60-cycle current at 13,200 
volts, and is coupled direct to a 150-K w., 250-volt exciter 
mounted on the shaft. The whole machine measures 
63 ft. 2 in. in length, is 21 ft. 7 in. wide, and 15 ft. 10 in. 
high, the speed being 1,200 B. P. M., while as to steam con- 
sumption, 11:8 lb. per Kw.-hour at the most efficient load, 
25,000 KW., and 12°5 lb., at the fall output of 35,000 KW., 
are guaranteed. The steam-raising plant of the new station 
will consist of 20 60,000-Ib. boilers. 

We illustrate another 30, 000-K w. Curtis turbine set which 
has recently been installed in the Waterside generating 
station of the New York Edison Co., bringing the capacity 
of plant installed up to 500,000 H.. This machine con- 
sists of a 10-stage high-preasure steam turbine and a 
two-stage double flow low-pressure turbine coupled to a 
generator on the same shaft, running at 1,500 R. P. x. 
Steam is supplied at a pressure of 185 lb. per sq. in. and 
exhausted into a 50,000 sq. ft. surface condenser. 

The Westinghouse Co. is supplying the Commonwealth 
Edison Oo., of Chicago, with a single shaft turbine unit of 
35,300 kw. This will comprise a tandem compound 
Parsons type turbine coupled to a three-phase 60-cycle 
12,000-volt generator rated at 35,300 Kw. at 85 per cent. 
power factor, with a direct-coupled exciter. The turbine 
will run at 1,200 B.P.M. on steam at 220 lb. pressure with 
200° superheat, and will exhaust into a 29-in. vacoum. 
This unit will measure 75 ft. long by 18 ft. 6 in. wide and 
21 ft. high, over all. 

Single turbine units of 20,000 Kw. are also used in the 
New York, Chicago, Cleveland and Detroit Central Stations. 

At the New Conners Creek station of the Detroit 
Edison Co. the first 50,000 Kw. section of which is now in 
operation, a 150,000-K.v.a. plant is to be put down in six 
25,000-k. v. A. units, and will be supplied with steam from 
boilers of exceptional size, each of 23,654 aq. ft. heating 
surface. Only two such boilers will be used for each turbine 
unit and no provision for spare plant, as usually understood, 
is made, although arrangements have been made for three 
boilers to supply two turbines, and the boilers can be safely 
operated at more than 170 per cent. of their ordinary 
steaming rates. The steam pressure is 225 lb. per sq. in., 
and 200° F. of superheat at 200 per cent. of rating is ES 


‘vided for. What are usually considered unavoidable 


losses are minimised by passing the air from the engine 
room through a pipe gallery, where it passes over the steam 
pipes, to the fan equipment of the boilers. 

The Electrical World, referring to the discussion on 
economics of power-station design at the recent San 
Francisco Engineering Congress, mentioned that Mr. H. II. 


Barnes. jun., intimated that boiler pressures much higher 


than 250 lb. would be found feasible and economical: a 
pressure as high as 1,000 Ib. was suggested as a possibility 


for turbo-generators of 10,000 Kw. to 50,000 Kw. 


The opinion of Mr. O. W. Clarke is given that 400 lb. 
per sq. in. boiler pressures are feasible, and that higb-steam 
pressure rather than very high superheat is to be preferred and. 
would mark a decided gain in turbine efficiency. Steam 
pressures of 500 to 600 lb. per ey. in. could be looked for 
in due course, and would represent a gain of about 9 per 
cent. in turbine efficiency. 3 

Mr. P. M. Lincoln considered that the capacity of the 
future unit would be fixed by the demand for such units 
rather than by any inability to produce them, and Prof. 
Miller remarked that a noticeable saving in labour would 
occur with the largest size turbines, and that as their 
efficiency could be bat slightly improved with existing 
steam pressures and superheats, higher steam pressures 
would be introduced, marking a new departure in power 
plant practice and raising the efficiency on the Rankine 
cycle considerably above the present maximum of about 
73 per cent. 

Mr. H. G. Stott said that the 30,000-Kw. steam turbine 
had surpassed the gas engine in thermal efficiency, reaching 
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-26 to 28 per cent., which was only surpassed by the Diesel 
oil engine; the floor space occupied by the horizontal 
steam-turbine generator was enly po to ys £q. ft. per Kw. 
Tt may be added that opinions on the operation of such large 
turbine units do not appear to anticipate any difficulties. 

As regards increased boiler pressures, the Public Service 
Co. of Northern Illinois is installing a 10,000-Kw. turbine 
unit which will run on steam at 300 Ib. pressure and 200° 
superheat. The Babcock boilers supplying steam to this 
machine are constructed for a pressure of 350 lb. per aq. in. 

It is interesting to note that in this country so far as the 
feeling has been indicated at all, it appears to point in the 
direction of very high superheat for fature turbine practice— 
as, for instance, in the Ferranti steam gas tubine. It is 
also almost certain that the development of large unit bulk 
sapply generating plants would be accompanied by 
sufficiently favourable load conditions as to render the 
adoption of gas firing and by-product recovery an attractive 
proposition, the increasing price of coal being a probable 
contributing factor. 

The fact that these ultra-developments are prablematical 
at the present time does not detract from the economic 
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necessity of adopting the most advanced methods of elec- 
tricity supply available. 

We must get away from the municipal area idea, 
remembering that the intensive development of one town 
far ahead of its neighbours, will result in far less advantage 
to the inhabitants, than the general development of the 
whole country; the former would have an infinitesimal 
effect on the price of apparatus as compared with enormous 
sales resulting from the latter. 


THE BRITISH STANDARDISATION RULES 
FOR ELECTRICAL MACHINERY. 


We have already briefly announced the issue of 
Report No. 72 of the Engineering Standards Com- 
mittee, which deals with Electrical Machinery (ex- 
cluding motors for traction purposes), and super- 
sedes the Interim Report of 1904. The new Rules 
‘are extremely interesting, and undoubtedly consti- 
tute the fruits of a vast amount of work, not only 
on the part of the very representative sub-committee 
which drew them up, but also of the International 
Electrotechnical Commission. We may remind our 


30,000-KW. TURBO-GENEBATOR AT THE NEW Yogak EDISON Co's WATERSIDE STATION. 


readers in this connection that the Sectional Elec- 
trical Committee of the E. S. C. is also the British 
National Committee of the I.E.C. Perhaps the most 
important section of the report is that which deals 
with the limiting temperatures for insulating mate- 
rials, a subject which has given rise to much con- 
troversy in the deliberations of the I.E.C.; the 
crucial point was the temperature to be adopted as 
a standard for the cooling air, tt being held that the 
maximum temperature to which the cooling air might 
be expected to rise should be taken. Obviously, 
unless this were done, it would be impossible to 
specify the permissible temperature rise in such a 
way that the maximum limit permissible for the total 
temperature should never be exceeded. It was 
abundantly proved that the cooling air even in tem- 
perate climates often attained a temperature of 
40°C., and this was the value advocated by the 
British and American Committees, but the Germans 
stood out for a lower value, being clearly averse to 
lowering the rating of their machines to the value 
assigned to it by other nations. The importance of 
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universal agreement on this point was very great 
from a commercial point of view, as any nation which 
rated its. machines by a lower standard would of 
course secure an unfair advantage over its rivals, to 
the prejudice of the purchaser. 

It is stated that the rules have been based on the 
limiting temperatures for insulating materials agreed 
to at the last Plenary Meeting of the I.E.C. held in 
Berlin in 1913, and that considerable advantage has 
accrued from the co-operation of the American 
Standards Committee in this work, a conference in 
London in March last being attended by Mr. H. M. 
Hobart and Mr. C. E. Skinner as the official repre- 
sentatives of the American Institute of Electrical 
Engineers. The Canadian National Committee of 
the I.E.C. was also officially represented at the con- 
ference. 

The Interim Report of 1904 cannot be said to have 
commanded the approval and acceptance of the elec- 
trical industry in this country, and with a view to 
arriving at a working arrangement, pending the 
issue of the present report, the British Electrical 
and Allied Manufacturers’ Association drew up a 
provisional code of standards, the first part of which 
was published in our issue of May 23rd, 1913; a 
supplement appeared in our issue of May 21st, 1915. 
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In issuing the latter, the B.E.A.M.A. stated that. 
owing to the approaching completion of the Engi— 
neering Standards Committee’s Report, the original 
rules were reissued without alteration—otherwise 
certain changes would have been made; this state- 
ment, and the fact that the B.E.A.M.A. is repre- 
sented on the sub-committee responsible for the new 
rules, lead us to infer that the Association will adopt 
the latter, at any rate so far as they cover common 
«round—for the Association code also deals with 
matters which are not touched upon in the present 
report. | 

The following is a brief summary of the more 
important features of the rules; the latter, of course, 
cannot be re-published in our pages in full. Ina 
later issue we shall compare some of the provisions 
of the new code with those of its forerunners. 

The first section is devoted to definitions, and is 
followed by standards of frequency, phase, and wave 
form for A.C. machines; these are commendably 
few, and call for a so-cycle, three-phase, sine-wave 
standard generator. It is interesting to note that two- 
phase machines are explicitly banned. We then 
meet with definitions of eight types of generators 
and motors—open, protected, semrenclosed, totally- 
enclosed, pipe-ventilated, forced-draught, drip-proor, 
and flame-proof—this section being, in fact, a 
vlossary. 

The standard for continuous rating is defined 
as the output at which a machine can work 
for an unlimited period and comply with these 


rules. This rating includes the equivalent of the 
overload that is commonly specified. For in- 
termittent service two standards for short-time 


rating are provided--one hour, and half hour. 
Variable-speed machines are to have a definite 
rating for each of the limiting speeds. The maxi— 
mum cooling air temperature to which the rules 
apply is 40 C., and this has been used in fixing the 
limits of temperature that may be attained, which 
are all included between 90° and 1155 C.; the limits 
depend upon the materials employed for insulating 
the windings, being for rotating armatures with 
commutators 90° C. when the insulation is effected 
with impregnated cotton, paper and similar mate- 
rials, and enamelled wire, and 110° when asbestos, 
mica, etc., is employed. Field magnet coils, A.C. 
windings in slots, and transformer windings, are 
allowed an extra five degrees. Commutators, slip- 
rings, and transformer oil are limited to 90 C. For 
cotton, etc., when neither impregnated nor immersed 
in oil, the temperature limit is placed 10°C. lower. 

The duration of the temperature test run is of 
some importance, especially im the case of large 
machines, and the new standards of procedure are 
here very helpful; they permit the time required to 
attain the final temperature to be shortened by run- 
ning the machine on overload at first, the load being 
afterwards reduced to rated conditions and kept 
constant long enough to make sure that the tem- 
perature of the machine would not exceed the 
standard if the test were prolonged until a steady 
final temperature had been reached. 


The temperature recorded is to be the highest 
observable; when it 1s found that the temperature 
of a part goes on increasing after stopping the 
machine, the highest value is to be taken, and. if the 
temperature on the other hand is falling, corrections 
are to be applied. Provision is made for the tem- 
perature test of a machine for intermittent service to 
commence when the highest of the observable tem— 
peratures of the windings is the same as that of the 
cooling air; this is obviously necessary, but the 
utility of a similar proviso in the case of a machine 
for continuous service is not easily seen, as it ts 
expressly provided that the latter may be run at an 
excess load if desired. to reduce the period of test. 
Vhe highest observable temperature is to be taken, 
no matter whether it be obtained by resistance 
measurement or by the use of a thermometer: no 


hed in the first instance. 
embedded between two coils in one slot, an extra 


doubt is left, however, as to which method is re. 
varded by the Committee as the more reliable, as 
the resistance method is definitely prescribed for all 
field coils except those of very low resistance (series 
windings), and for other windings when practicable: 
in certain cases the thermometer may be used alone, 
although the resistance method is practicable, but in 
such cases the temperature limit is placed 5° C. lower. 
A notable innovation is the employment of tempera- 
ture detectors—thermocouples or resistance thermo- 
meters-—which are to be embedded in the winding: 
of machines over 3,000 Kw. and 3.300 volts, if speci- 
When thése detectors are 


allowance of 5°C. over the standard limits is made, 
whereas if the detectors are between the insulated 
coil and the iron core, the par values must be taken 
for the limits. If, however, the rated pressure of 
the machine exceeds 5,000 volts, the permissible 
limits are reduced by 1°C. for each thousand over 
five. evidently to allow for the increased thickness 
of the insulating material. The temperature co 
efficient of the change of resistance of copper is 
neatly defined by the formula 1/(234.5+4¢,) where 
o is the initial Cent. temperature of the winding: 
the sequence of the figures makes them easy to 
remeinber. 

Entirely new mechanical tests are prescribed; any 
machine must be capable of withstanding for 15 
seconds a load in amperes 100 per cent. in excess of 
its standard rating, at rated voltaye—-for 30 seconds 
in the case of a motor for intermittent service—and 
an induction motor must not be stalled by a torque 
less than 75 per cent. above normal rating. Motors 
with short-time rating, other than the squirrebcage 
induction type. must be able to exert a starting 
torque 100 per cent. in excess of the normal full load. 

Under the heading * Commutation Tests“ it i: 
specified that a p.c. machine with fixed brushes shall 
work practically sparklessly from no load to the 
rated load; we appreciate the difficulty of defining the 
permissible degree of sparking, but it will be seen 
that the difficulty has not been overcome, and com- 
pliance with the rule remains a matter of opinion, 

High-pressure tests are to be applied for one 
minute between topper and iron, and range from 
twice rated pressure plus 500 volts (R. M. S.) for very 
small machines to twice rated pressure plus 5.000 
volts for those of the largest size and pressures over 
5.000 volts. Rotating field windings, however. are 
subjected to a test pressure ten times the rated pres- 
sure. Current and pressure transformers are to be 
tested at the rather curious value of 2} times the 
rated pressure + 2,000 volts. Various other pressure 
tests are specified for particular cases, and the de 
sirable insulation resistance in megohms is indicate! 
by the formula 

Rated pressure in volts _ 

1,000 + Rated output in Kk. v. A. 

with a minimum of one megohm; but strict com 
pliance with the formula is not insisted on, and it is 
pointed out that insulation resistance higher than 
the value indicated should not be asked for, as the 
insulating material may be damaged by the severe 
baking to which it may haye to be subjected. Tie 
test is made with a pressure of about 500 volts. con- 
tinuous. 

Information to be given on the rating plate s 
specified in great detail, there being six cases to pro- 
vide for; an interesting innovation is the requirement 
that on transformers the rating plate shall carry a 
vector diagram showing the phase relations m 4 
three-phase transformer, and a connection diagram 
showing the relation of the various terminals to the 
windings. This is a very practical and useful stipula- 
tion, and will prevent many mishaps. The terminal 
marking is a necessary complement to the diagrams. 
and is intended to indicate at once the (relative) pres 
sure and polarity of the primary and secondary wind 
ings. 


a a .. — —.—.——.—— — 


vol. 77. No, 1,985, DroxuRxR 10, 1915.) THE ELECTRICAL REVIEW. | 748 


The last section deals fully with the information 
to be given with the inquiry and when ordering 
machines. À 

The list of standard pressures for electrical 
machinery, which formed a prominent feature of the 
report of 1904, is here relegated to an appendix, 
which refers to them as the pressures in use on 
systems already in operation, and to which, there- 
fore, manufacturers have conformed; but it is stated 


that the question of standard pressures for new 


systems is under consideration. Another appendix 
relates to the highest internal temperatures attained 
and their relation to the maximum temperatures to 
which various classes of insulating materials may be 
subjected, these being in the case of impregnated 
cotton, silk, paper, etc., 105°C.; in the case of 
mica, asbestos, etc., 125°C.; and in the case of 
cotton, etc., not impregnated, 95°C. Enamelled wire 
is at present classed with impregnated cotton for 
want of reliable data as to its endurance, and the 
limits for refractory materials such as pure mica, 
porcelain and quartz are not yet determined. It is 
interesting, however, to note that the ability of mica 
and. asbestos to withstand a temperature of 150°C. or 
more is recognised, though it is not considered 
advisable in the light of present knowledge to exceed 
125°C. In this connection we may mention that at 
a recent meeting of the American Institute of Elec- 
trical Engineers it was stated that some of the 
generators at Niagara Falls which were built with 


mica insulation have been running for 20 years at 


temperatures up to 285°C. without injury, and some 
of the speakers advocated the acceptance of higher 
temperature rises for mica insulation than the 
A. I. E. E. rules allow. The machines referred to were 
wound with rigid bars, and it was pointed out that 
with modern high voltages and wire-wound coils it 
was difficult to insulate with mica, owing to the flexi- 
bility of the conductors. There was a decided con- 
sensus of opinion in favour of allowing a maximum 
temperature of 150°C: for mica and asbestos, but 
not more. 


(To be continued.) 
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A NEW HIGH-EFFICIENCY INCANDESCENT 
‘ LAMP. 


By E. A. GIMINGHAM, M. I. E. E., axb S. R. MULLARD, 
5 A. M. I. EE. 


(Abstruct of Communication to the Journal of the INSTITUTION 
OF ELECTRICAL ENGINEERS.) 


In 1913, experiments were started in the lamp research 
laboratory of the Edison & Swan United Electric Light Co. 
at their Ponders End works, with the object of making a 
lainp having the usual characteristics of the ordinary incan- 
descent lamp, that is to say as regards the shape and size of 
bulb, stem, and cap, but having as the source of light an arc 
having electrodes of ‘tungsten or other suitable refractory 
conductor burning in an inert gas such as nitrogen or argon. 
The present paper describes the results of this work. 

The first lamps constructed were made with the electrodes 
in contact, one of the electrodes being connected to an expan- 
sion strip constructed of a strip of molybdenum, to one side 
of which was welded a thin strip of copper or other suitable 
material having about the same coefficient of expansion. A 
spiral filament of tungsten or molybdenum was mounted close 
to the strip and wired in series with the arc circuit. To pre- 
vent the strip moving too far and the arc breaking, a thick 
wire Was sealed into the glass support; this wire acted as a 
stop and maintained the correct length of arc gap. 

For alternating-current lamps the electrodes were con- 
structed of fused tungsten and were of equal size. 

For use with continuous current, in one form of lamp the 
positive electrode was constructed of a globule of fused tung- 
Sten. while the negative electrode consisted of a number of 
tungsten wires or filaments mounted in the form of a brush. 
The whole of the parts were assembled as shown in fig. 1, 
and sealed in an ordinary incandescent Jamp bulb, which, 
after being thoroughly exhausted of air, was filled with nitro- 
pen at a pressure of approximately two-thirds of an atmosphere. 

When connected to a continuous-current circuit through a 
suitable resistance the current passing through the coil a 


produced sufficient heat to cause the expansion strip B to 
warp, thus separating the electrodes E, E, and striking an arc 
between them. The temperature of the heating coil then 
dropped to a very dull-red heat due to the added resistance 
of the arc itself. The heat from the arc was more than sufti- 
cient to keep the expansion strip hard against the stop r, 
and thus to maintain the requisite length of arc gap. 

The arc burned steadily. and the electrodes emitted an 
intense white light. The lamp had, however, many dis- 
advantages, the most important being the tendency of the 
electrodes to stick together, with the result that the expan- 
sion strip failed to separate them slowly. Again, a consider- 
able amount of sputtering took place when the electrodes 
separated, which, in consequence, shortened the life of the 
Jamp. However, in the course of development, principally 
by altering the shape and size of the electrodes, a lamp was 
evolved from which q life of over 100 hours was obtained. 
Other attempts to overcome the sticking of the electrodes 
included altering the physical state of one electrode, also the 
use of a short-circuiting piece placed between them, which 
on the current passing was removed. These and other devices 
did not entirely overcome the troubles of sticking and 
sputtering. 

The whole problem was then tackled froin another direc- 
tion. It was assumed, from the results so far obtained, that 
if the difficulties of striking could be overcome there were 
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possibilities of obtaining a satisfactory source of light, the 
Whole of the hght emanating from a source of very small 
dimensions. 

It is well known from the experiments of Sir J. J. Thomson, 
Dr. Fleming, and others, that the filament in an incandescent 
lamp gives off a strong negative discharge, and if an addi- 
tional electrode sealed adjacent to the filament be charged to 
a positive potential, a current passes between the filament 
und this electrode. This principle was applied to overcome 
a difficulties encountered in making an arc incandescent 
amp. 

The first attempts on these lines were made with a lamp 
suitable for an alternating-current circuit. This lamp con- 
sisted of two small globules of tungsten fixed at a definite dis- 
tance apart. As a means of breaking down the resistance 
of the gas within the are gap, a filament was mounted adja- 
cent to the electrode; this filament, when made to glow 
brightly for a few seconds, acted as an ionising agent and 
made tbe arc gap conducting. 

As used in the lamp, this ionising circuit was connected in 
parallel with the arc circuit through an auxiliary single-pole 
switch and suitable resistance. On starting, the ionising 
circuit was completed for a few seconds and then broken by 
means of the switch. This resulted in an are being momen- 
tarily struck between one of the electrodes and the filament, 
this being followed by an arc between both electrodes, the 
filament which acted as the ioniser being now entirely out 
of the circuit. 

This lamp showed great improvement as regards both 
facility in striking and life. 

Efforts were then directed to make a lamp for continuous- 
current circuits. At the start, the construction of this lamp 
was similar to that used for alternating current, with the 
exception that the negative electrode was smaller. ‘To start 
the lamp the filament acting as the ioniser was brought to 
high incandescence and then cut out by means of a switch in 
the positive lead. -Difficulties were experienced in inducing the 
arc to leave the tungsten-filament ioniser and pass to the 
negative electrode. This trouble was due to the difficulty of 
bringing the negative electrode to a temperature high enough 
to form an arc. In the alternating-current arc the electrode 
which momentarily formed the are with the ioniser helped to 
form the arc proper, but with the continuous-current lamp 
the arc persisted in passing between the positive electrode 
and the ioniser. 

Later on, negative electrodes were made, to which in the 
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majority of lamps the arc would strike, but it was felt neces- 
sary to provide thoroughly for the protection of the ioniser. 
This was desirable, inasmuch as the prolonged action of the 
arc tended to damage the ioniser, which after a time added 
to the difficulty of striking. T , 

To try and obtain an ioniser which had a longer life than 
the previously used tungsten filament and which retained its 
activity throughout the life of tbe lamp, a study was made 
of the action of other materials than tungsten for use as an 
joniser. It is well known that several refractory oxides 
possess to a very high de the property of emitting elec- 
trons; experiments were therefore made with mixtures and 
combinations of tungsten with zirconia, yttria, thoria, and 
other oxides of the refractory class. 

As a result of continued experiments, a satisfactory filament 

ivin werful ionisation properties was evolved, it being 
font that if the filaments were carefully made they were 
not destroyed by the action of the arc and that they lasted 
. longer than a filament of pure tungsten, this 
being no doubt due to the difference in the physical state 
of the two filaments. However, difficulties still remained in 
the matter of restarting. The action of the arc after a time 
naturally destroyed the ionising properties of the filament, 
and in some cases difficulty was experienced in restriking 
after 200 hours’ burning. is deterioration of the ionisin 
proper of the filament was only local, being merely aroun 
a short length directly opposite the anode. 

To, overcome this objection, a short length of expansien 
strip similar to that used in fig. 1 was linked between the 
anode and its stem lead. A lamp constructed in this manner 
is connected as shown in fig. 2, which illustrates a lamp suit- 
able for a continuous-current circuit. Three leads are neces- 
sary through the lamp stem; on one is mounted the electrode 
E, while the other two hold the filament, acting as an joniser, 
BB’. The positive main lead is divided into two circuits, one 
of which, A, passes through a resistance and the contacts on 
the electromagnetic switch c to one pole of the ioniser B, the 
other being taken through a resistance and the coil on the 
electromagnetic switch to the positive electrode of the arc 
circuit E. The negative main lead is connected to the remain- 
ing ioniser lead B., l C 

In operation, the current first passes through the ioniser 
circuit, causing the filament to incandesce at a temperature 
sufficient to ionise the gas between it and the positive elec- 
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Fig. 4. 


trode. At first a small current flows in the arc circuit, this 
current rapidly increasing until the cut-out is operated. This 
breaks the ioniser circuit and the arc is struck, the striking 
being assisted by the removal of the ioniser. circuit, which, 
of course, shunted the are circuit. The heat rising from the 
arc causes the expansion strip F to warp, and this moves the 
arc to another position on the ioniser. 

On switching off the current the electrode returns to its 
original position, having left the inactive part and coming 
to rest opposite the still active portion of the ioniser. By 
this means the lamp may be restarted at any period of its 
life without difficulty. 

In this lamp practically the whole of the intense white 
light emanates from a small globule of fused tungsten 1/10 in. 
in diameter. 

Any size or shape of electrode may be made, the construc- 
tion of the higher candle-power lamps being arranged as 
shown in fig. 3. Here the expansion strip is dispensed with, 
use being made of the fact that in the more powerful arcs 
there is a greater tendency for the arc to pass across the 
shortest gap. In this case. after striking from the filament 
to the edge of the electrode, the arc rises to the thickened 
portion immediately opposite. 

Another method adopted for controlling the are stream in 
lamps of high candle-power is to employ an extra lead through 
the stem, holding a sinaller electrode fixed between the posi- 
tive plate and the filament, and situated at a definite distance 
from the former. By the operation of change-over switches 
in the circuit an are is first struck between the filament as 
cathode and the small electrode as anode. On this electrode 
becoming brightly incandescent the change-over switch quickly 
operated brings into the circuit the large plate electrode, at 
the same time breaking the negative connection to the filament 


and changing the polarity of the small white-hot electrode. 
This latter now being negative, an arc is immediately forme] 
between it and the large positive plate. This arrangement 
enables electrodes of any size to be used, and the filament 
being out of the circuit is soup protected. 

A flat electrode is also employed. To obtain the best results 
a definite relation of surface to volume must be maintained. 
This type of lamp is made in sizes of 500 to 1,000 C. p., the 
maximum intensity being given in a direction at right angles 
to the plane of the electrode. 

Comparison with Arc and Incandescent Lamps.—As com- 
pared with the carbon are lamp no regulating mechanism is 
required, and there is therefore a anni in the initial cost of 
production. The loss of light due to obstruction by the elec- 
trodes is small compared with that in the carbon arc, and 
there is no trouble from flickering or from the arc wandering 
The arc is completely enclosed, eo that there is no danger 
from fire. No re-carboning is required, and the lamp needs 
no attention whilst in use. The light-giving surface for the 
same output is greater than the crater of the carbon arc, 
and the electrodes can be so arranged as to concentrate the 
light in any desired direction. 

Filaments of incandescent lamps are always distributed 
round the stem and thus occupy a fairly large area, whereas 
in the new lamp the light-giving surfaces are concentrated 
in the centre of the bulb. In the eame way that a carbon 
lamp appears yellow in comparison with the ordinary half- 
watt lamp, eo does the latter appear vellow when contrasted 
with the new incandescent are. For high candle-power lampe 
the bulbs are much smaller than for metal-filament lamps of 
corresponding candle-power, e. g., electrodes to give 500 c.r. 
can be placed with safety in a bulb 4 in. in diameter. 

Characteristics of Lamp, etc.—Curve a (fig.. 4) shows the 
percentage variation of pressure with current. As will be 
seen, the curve is similar to that for an ordinary carbon arc, 
though showing greater stability. The pressure across the are: 
steadily decreases with an increase of current, and if this i- 


continued until the sputtering point is reached, the pressure 


suddenly drops. N 

A representative efficiency curve is given by B in fig. 4. 
which shows the efficiency for the normal working current 
to be about 0.5 watt per International c.p., or 2 C. P. per watt. 
The current may be increased until the tungsten reaches the 
sputtering point, at which the efficiency is about 0.3 wait 
per C. P. or 8.33 c. p. per watt. 

Curve c in fig. 4 shows the variation of c. p. with current. 

Lamps have n made with a life of 500 hours, and it is 
hoped that further experiment will make it possible to obtain 
a true half-watt lamp with a life of 800 hours. During life 
the average decrease in C.P. is about 10 per cent. 

Some experiments to determine the effect of varying the 
pressure across the supply mains show the arc to be very 
stable. A voltage drop of 20 per cent. in the case of the sina!! 
lamps, and 25 per cent. in the larger sizes, was necessary 
before the arc was extinguished. 

As compared with the carbon-filament lamp (3.5 watts 
per C..). with an intrinsic brilliancy of about 375 C.. per 
square inch, and metual-filament lamps giving 1,000 c. p. per 


square inch, the intrinsic brilliancy of the new lamp at an 


efficiency of 0.5 watt per c. p., or 2 C. Pp. per watt, is approxi- 
mately 10,000 C. p. per square inch. The colour of the light 
can be made to vary from a bright yellow when running at 
low efficiencies, to a very intense white light when .the lamp 
is run to the sputtering point of the electrodes. The range 
of intrinsic brilliancy between these limits is approximately 
400 to 30,000 O.. per square inch. 

Comparison with the spectra of various lamps clearly shows 
the continuity and strength in the visible spectrum of the 
new lamp, the other sources of light showing weakness in 
the green and at other points. 

A great advantage of a lamp. of this t is its adaptability 
(by altering the shape and position of tke electrodes) for so 
varying the light distribution as to make it most suitable fur 
the particular purpose for which the lamp is required. Wheie 
even illumination is required in all directions, spherical 
electrodes are most suitable. Electrodes can be made of any 
desired shape, however, and a flat plate or disk mounted 
vertically is an ideal light source for projection p : 

The lamp is made for both alternating and continuous- 
current circuits, and the present intention of the Edison anid 
Swan Co. is to put forward only the continuous-current lamp 
in its present form for optical projection and general Scientific 
work where a concentrated point source of light is required. 
The lamp is so suitable for projection work that there 1s 
every reason to believe it will supersede all other sources of 
light for this purpose. It gives constant, uniform screen 
illumination, whilst there is no flickering and no danger «f 
fire in kinematograph work, as there often is from the intense 
heat of the ordinary carbon arc. The bulb of the lamp. 
although smaller, does not become so hot as those of the balf- 
watt metal-filament lamps. Moreover, the lamp requires no 
attention whilst burning, so that the whole of the operator's 
time is free to attend to his apparatus. Lamps of 1.000 to 
2.000 C.. are suggested as very suitable for kinematograph 
„ and lamps of 200 to 300 O. p. for ordinary lantern 
WOrkK. 

The lamp is very suitable for use in small searchlights. for 
daylight and night signalling, and as projection ares for stage 
purposes. It should prove useful in photography, and for the 
purpose of colour-matching by artificial light, Microscope 
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illumination and „ work offer two fields of 
usefulness for the new lamp, an ‘undoubtedly there are many 
special purposes for which the lamp is particularly adapted. 

Experiments have shown that the lamp burns satisfactorily 
in series on high-voltage circuits, and future development 
hes in the adaptation of the lamp for street lighting, and for 
the illumination of large halls, etc. 

Although much work remains to be done for the complete 
development of the lamp, and such development takes place 
slowly in these troublous times, the laboratory tests have 
clearly shown its commercial possibilities. 

The authors are indebted to Dr. J. Fox for his valuable 
help in providing the photographs of the various spectra. 
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NOTES FROM CANADA. 


[FROM OUR SPECIAL CORRESPONDENT.] 


Tue Quebec Streams Commission a few months ago let a 
contract for the construction of a large concrete dam across 
the St. Maurice River, which flows into the St. Lawrence 
a little above the City of Quebec. The dam, however, will 
be about 240 miles up the river from its confluence with the 
St. Lawrence. The height of the dam will be 90 ft. Maximum, 
and its length about 2,000 ft.; ite cost is to be about $1,500,000. 
A storage reservoir will thus be created which will hold rather 
more than a cubic mile of water, giving a mintmum flow of 
about 6,172 cu. ft. per second for 300 days. This reservoir, 
us is said, will be greater than that created by the Assouan 
am. 

The same Commission, by constructing a dam at a cost of 
about $100,000 across the foot of Lake St. Francis, on the 
east side of the St. Lawrence River, some 50 or 60 miles 
below Montreal, rece to secure effective regulation of the 
water powers available, thus increasing very considerably 
the power which may be 5 Power is generated at 
Several points now, but during the winter the minimum flow 
is very much less than the flow in the spring, when the ice 
and snow melt. The proposed dam will provide a large 
storage area which will tend largely to balance up the avail- 
able maximum and minimum flows. 

On the Northern portion of Quebec Prévince, in the Ungava 
region, on the Great Whale river, which flows westward into 

udson B 7 occur a number of falls of comparatively high 
head. Within 20 miles of the mouth of this river are three 
falls of 150 ft., 230 ft., and 65 ft. respectively; at other points 
there are falls of 136, 170, and 315 tt, The Hamilton river, 
which flows into the Atlantic on the Labrador coast, has a 
sheer fall of 302 ft., while the fall of the river itself within 
a distance of 12 miles is another 460 ft.; the estimated power 
available due to this total fall of some 760 ft. is 300,000 E. p. 
This Ungava district is, however, too far away from any 
population, and is too cold, to admit of the development of 
these great water powers for a good while to come, unless it 
be done in certain cases for electro-chemical p „ such 
as the fixation of atmospheric nitrogen, etc. There have 
already been brief accounts in some of the papers hinting at 
the proposed erection of a large power plant in Labrador for 
such work. | 

It is difficult to see how such a scheme could be made profit- 
able unless both the power and the raw materials could be 
had almost for the asking, as the distance from available 
markets and the lack of transportation facilities would go a 
long way to offset cheap power and raw materials. 

It is not usual to associate Canada with power possibilities 
derived from coal. The Provinces of the Middle West, how- 
ever, being deprived by nature of the water powers so liber- 
ally possessed by Ontario, Quebec, and British Columbia, have 
instead coal deposits of no inconsiderable extent, though they 
are mostly of a low-grade quality, viz., lignites. Owing to 
the use of gas produc’: and gas engines the objections to 
lignite and coal of comparatively low calorific value is 
rapidly disappearing so far as power production is concerned. 

ference was made a year or more ago in this column to 
the Hudson Bay Railway, which will open up a new and 
much-needed route for grain shipments from the West. The 
idea, of course, is to transport the grain from the great wheat- 
growing areas to a port on Hudson Bay, and ship it thence 
to European ports. The interest of this railway line to elec- 
trical engineers lies in the fact that investigation is being 
made of water power sites along the route with a view to, 
possibly, building an electric line. Wireless stations have 
proved a great boon during construction, especially in enabling 
the men to be supplied with news of the world. The route 
will apparently be opened during 1917. 
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Women Workers.—The Liverpool Branch of the 
Electrical Contractors’ Association on Wednesday last week de- 
cided to admit women to the industry. The branch decided that 
women should be trained in various branches of electrical work, 
and that they should receive their initial lesson in the first week 
in December s ` : n i 


THE PARK ROYAL ENGINEERING 
WORKS, LTD. 


As many of our readers are aware, the firm of Spagnoletti, so 
well known in the past as a pioneer in certain directions of 
electrical manufacture, has now been merged into the Park Royal 
Engineering Works, Ltd., whose modern factory was completed 
during the present year. The original business established in 
1851 had gradually expanded to such an extent that complete 
re-organisation and rebuilding were necessary, and as a result the 
new works, which we illustrate herewith, came into existence. 
These are laid out on the modern one-storey bay system, with 
ample north lighting, and are heated throughout by anthracite 
stoves. ‘ 

The machinery is electrically-driven throughout on the group 
system, with three-phase motors, and for artificial lighting both 


ERECTING Bay, PaRK ROYAL WORKS. l 
the half-watt and ordinary tungsten lamps are employed—in faot, 
advantage has been taken to introduce the best possible conditions 
for obtaining good work, and with very satisfactory results, 

An up-to-date plant and machines, together with large teat 
rooms, are provided; for testing and experimental work the 
equipment includes a large battery capable of every combination 
of connection, potentiometers, E.H.T.-transformers, and all the 
standard laboratory instrumente, 

Oar view, fig. 2, illustrates a bay devoted to the manufacture 
of special fittings for ship work, such as bronze distribution boxes, 
junction boxes, boxes, and ironclad switchgear ; in close 
connection with this and the main erecting shop, is a light 
machine bay for dealingelwith the numerous, small operations 


Sir FITTINGS DEPARTMENT, 


necessitated in switchboard erection and the fitting up of dis- 
tribution and junction boxes. 

Tramroads are provided for the distribution of material between 
the various departments. In recent years the firm has patented 
improvements in fool-proof switchgear for high-tension control ; 
in other directions, partioularly in connection with ironclad and 
mining electrical plant, important improvements have been inoor- 
porated, and are now regular features of the firm’s standard 
desi 


Bay 9 is devoted to the manufacture of circuit breakers, bells, 
portable telephone sets and wireless telegraph apparatus; in bay 10 
the erection of steel-cased switch and distribution boards is carried 
out. 

Fig. 3 shows a bay equipped with heavy lathes and automatic 
machinery, a portion of the tool stores being shown in the 
background; another bay at the northern end of the factor 
houses a number of drilling and milling machines, 
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A well-lighted instrument shop is provided, where the well - 
koown voltmeters and ammeters, associated for so many years with 
the name of Spagnoletti,. are maffufactured; here also are 
assembled railway signal and telegraph instruments and other 
electrical precision instruments, . 

Adjoining are coil winding rooms for the winding of solenoids 
for s vitohgear and instruments. The lacquering departments and 
buffl ag houses are on the western side of the factory; hardwood 


GENERAL MACHINERY BA x. 


cabinet work in connection with teak and mahogany instrument 
cases is carried on in another department, as also pattern making 
in connection with the numerous small brass, gunmetal and malle- 
able parte used in the firm's productions. 

Well organised stores, separate -paint and varnish shops and a 
mess room, are also included in the new worke, which are excep- 
tionally well situated in regard to railway facilities and mark a 
very great advance on those formerly in use at Shepherd's Bash, 


NEW ELECTRICAL DEVICES, 
AND PLANT. 


FITTINGS, 


The **Razzo”? Hand Lamp. 


A new single cell portable hand lamp, known as the Razzo,” 
has recently been introduced by the EQUIPMENT AND ENGINEERING 
Co., of 2, Norfolk Street, Strand, W. C. This is fitted with a 13· volt 
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Fic, 1.—" Razzo” LAMP IN USE BY CONDUCTOR, 


bulb in an efficient reflector, which throws a beam of light to a 
very considerable distance, and should prove very useful for a 
variety of work under the present conditions of darkness. Fig. 1 


4 


indicates one of its uses, d. e, that of enabling tramway conductors 
to punch their tickets accurately and give the right change. 
Standard types of dry oell are used which oan be obtained easily 
anywhere, and approximately 50 hours’ light is given. 
The lamp is made in three finishes : pressed steel (black), seamlers 
brass (burnished finish), and seamless brass (nickel plated), It 
weighs complete 39 oz. and measures 2} in. diameter by 9 in. long. 


A New Insulating Material. . 


A new insulating substance known as Stern-Condensite is one of 
the latest additions to the field of moulded insulation. It belongs 
to the general class of substances made by reactions between phenol 
and one of the aldehydee, formaldehyde being the one used in this 
case. The DICKINSON MANUFACTURING Co., of Springfield, IN., 
U.S. A., which has been engaged in the production of electrical 
insulation and sundry composite parts for the past 40 years, is now 
turning out a large number of such parts in Stern-Condensite, 
The material is desoribed as a plastic substance that can be readily 
moulded in its uncured state into any shape, with or without 
metal parts. After being cored under heat and preesure it leaves 
the mould in a finished state, presenting a lustrous black sppear- 
ance like polished ebonite. 


The Migas” Detector. 


The insistent demand for an apparatus capable of deteoting the 
presence of gas in coal mines, and measuring its amount, has led 
many inventors to apply their talents to the solution of this 
problem; amongst these Messrs. Arnold Philip and L. J. Steele 
appear to have met with exceptional snoocese, judging by the claims 
put forward for the Migas" detector, which has just been put on 
the market by THE GENERAL ELECTRICO Co, LTD. of 67, Queen 
Victoria Street, EC. The Coal Mines Act of 1911 laid down 
certain limits for the amount of gas that might be present under 
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Fic. 2.—THE " MIdAS MIXE Gas DETECTOR, 


specified circumstances, which range from 025 to 26 per cent. 
the Migas” detector, we are informed, by direct reading indicates 
any percentage of inflammable gas between 0°02 and 8 per bent. 
thus covering the whole range, to a degree of accuracy within 005 
per cent, The readings, it is claimed, are fully equal in accuracy 
to the results obtained by the most careful chemical analysis, 
are obtained at once, whereas analysis involves reference to surface 
laboratories and a delay of at least an hour from the time of taking 
a sample, even supposing that the colliery possesses a chemical 
laboratory, which is not often the case. With the detector a 
reading at any point can be made within 15 seconds. We illustrate 
the instrument herewith ; it is strongly made and quite portable, 
weighing only about 13 Ib., and can be used by observers without 
any special training. Assuming that it is as good as it is said to 
be, the instrument will be of immense value to colliery managers. 


Automatic Electric Furnaces. 


Ia the heat treatment of spesial tool steels it is important to 
eliminate the personal factor as far as possible, so that the result 
may not depend upon the ekill of a workman, At a recent meeting 
of the American Iron and Steel Institute (reported in Met. ex! 
Chem, Engineering) Mr. T. F. Baily described an automatic 
heating furnace provided with special pyrometers whioh aotuste 
electrically-controlled hydraulic valves when the material be 
reached the proper temperature, and discharge the steel for 
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quenching. The furnace has shown a thermal efficiency of 924 per 
cent, The pyrometer is placed 3 in. from the metal at the point 
of discharge, and zo liberal a period is allowed for heating up that 
the piece is heated uniformly throughout, there being therefore no 
material difference between the temperature of the pyrometer and 
that of the steel. | 
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ELECTRICAL ACCIDENTS IN 1914. 


— 


(Concluded from page 711.) 


THE corresponding accidents to unskilled ns are less 
excusable, as the men should not have been allowed to attempt 
the work. In many works, sometimes even in large works using a 
very considerable amount of electric power, no teobnically qualified 
person in employed, and unskilled workmen are consequently per- 
mitted to attempt repairs or alterations at great riek to themselves. 
The two fatalities occurred on travelling oranes. In one case the 
driver was oiling the gear on the crab whilst the conductors were 
live, and in the other a fitter was repairing the crane and came 
into contact with the live trolley wires. In both cases the system 
was 440 volta, three-phase. Of the non-fatal accidents the victims 
were described as labourers (13), fitters (9), bricksetters, oilers, &c. 
They were mostly attempting to do some work on the eleotrical 
apparatus for which they were quite incompetent. 

That the testing of electrical apparatus in electrical manu- 
facturing works is largely carried on by apprentices and pupils is 
again indicated by the ages of the persons meeting with accidents. 
The fatal accident occurred, however, to an experienced elec- 
trician, who touched wires at 3,000 volts apparently under the 
impression that they were dead. Artificial respiration was carried 
on for two hours without success. In another case a man touched 
some testing leads at 12,000 volts pressure. He was rendered 
unconscious, but was brought round by artificial respiration. In 
the other cases the injuries were mostly burns from short circuits. 
The testing departments of electrical manufacturing works are 
often carried on in a very unsatisfactory manner, There is 
unnecessary exposure of live conductors where they are liable to be 
accidentally touched. Any old connecting cables with damaged 
insulation are considered good enough. Even in high-pressure 
testing unnecessary risks are run. In one large armature winding 
shop it was oustomary to test the armatures by applying 2,0C0 
volta between the commutator and the spindle. A twin flexible 
cable was connected to a transformer in a cabin, the other end 
being moved about to whatever part of the shop a test was 
required, perhaps 20 or 30 yards from the cabin. The oable 
terminated in bare ends projecting from short vulcanite sleever. 
There was only one tester, who could, of course, not be at both 
ends of the cable at the same time. An accident ooourred at an 
armature under test, the armature winder, who was applying the 
ends of the test leads, getting a shock. The tester was walking 
back to the test cabin, wl ere at the moment, there was no one to 
switch off the current. In this shop, also, there was no one qualified 
or instructed in first aid methods, someone having to be fetched 
from another department of the works. 

Amongst the miecellaneous accidents there were three fatalities. 
One occurred to an electrician in a large iron works in switching 
on a lighting circuit transformer, arranged across one phase of a 
460-volt, three-phase system, at a totally enclosed ironclad switch, 
the case of which was not earthed. The switch was of a well- 
known type, having fuses in the same box so srranged that when 
the switch is in the off position the fuses are withdrawn from 
the contacts, and by opening the cover they can be renewed in 
safety. The apparatus was intended by the makers for use with 
cartridge type fuses. As so often happens, however, the cartridge 
fuses had been replaced by wires. The electrician in question had 
the duty of switching on the lights at dusk, and, in order to 
prevent other Po switching on before the proper time, it 
appears that he had disconnected one end of one of the fuse wires, 
and had closed the cover of the switch. Later on, when he went 
to turn on the lights, he had evidently forgotten that the fuse was 
disconnected, and the effect of putting the switch to the on 
position was to make the fuse-wire live, and bring it into 
contact with the metal case, giving him at the same time a shock, 
which proved fatal. The accident would, no doubt, have 
occurred to any other employé attempting to turn on the 
lights. At the inquest it was urged that the apparatus 
was advertised as being ‘‘fool-proof.” It is evident that 
this description requires some qualification. In the second 
fatal case the man received a shock from a 200-volt two- 
phase motor, the frame of which was live and not earthed. He 
was about to start up the motor, and had turned on the main 
switch but not the starting switch. He was engaged in shifting 
the belt on toa loose pulley, and his hand was trapped between the 
pulley and the belt. A man who went to his rescue also received 
a shock. The third fatality occurred to a boy who climbed up on to 
a roof where he hed no business, and took hold of two wires of a 
440-volt three-phase system. Amongst the non-fatal accidents 
two were due to stay wires of poles becoming live. In one case 
an electrical engineer took hold of a stay wire and was unable to 
let go. His two assistants, who were fortunately at hand, suc- 
ceeded in pulling him off by his clothes. The system was 440 volts 
three-phase, and the leakage was due to the failure of an 
insulato 


r. 
Amongst the electric shock accidents there were several cases 
where the victim was brought round by means of artificial respira- 


tion. On the other hand, in several of the cases which ended 
fatally no adequate measures were taken to attempt to restore 
animation. In one case the patient was sent on an ambulance to 
the hospital, where the doctor pronounced him dead, At the 
inquest the doctor stated that as he was informed that the man 
had received a 5,000-volt shock, it would have been of no use if 
artificial respiration had been carried out in the first instance, In 
another case (440 volts three-phase) artificial respiration - was 
started by the employés. Fifteen minutes after the accident a 
doctor arrived and pronounced the victim dead, and no further 
efforts at resuscitation were made. In another case (200 volts 
two-phase) artificial respiration was conducted until a doctor, ten 
minutes afterwards, pronounced life extinct, and no farther efforts 
were made. Similarly in two other cases efforts were abandoned 
after 25 and 30 minutes respectively, on the doctor pronouncing 
the patient dead. In my report two years ago I drew attention to 
a letter by Dr. Reginald Morton, which appeared in the Lancet and 
other papers, pointing out that death from elevtric shock is in 
gen at first only apparent, and that by means of artificial 
respiration, promptly and carefully carried out, patients may often 
be revived, even as long as two hours from the time of the 
accident. In general, however, the medical profession appears to 
be somewhat ignorant on this matter, with the result that in 
many cases adequate efforts at resuscitation are not carried out, 


TABLE III.—SHOwINd VOLTAGE AND SYSTEM IN FATAL CASE 


Number Voltage Voltage of circuit 
of of or probable System. 

fatalities. bystem, voltage of shook, 
1* zeh 6,600 500 3-phase 
1 See 5,000 2,900 sy 
1 2,000 1,150 ò 
1 2 400 2,400 1-phase 
] 2,000 2,000 ” 
1 500 290 3-phase 
1 os 460 365 + 
2 440 440 = 
77 sia 440 250 . 
1 400 400 i 
1 400 230 i 
1 Sas 240 140 Š 
11 ss 200 200 2-phase 
20 

Shock from neutral conductor. f 1 fall due to shock, f 1 fall 
due to shock, 


It will be noticed that all the fatalities were due to shock from 
alternating current ; 18 were due directly to shock and two to fall 
following shock, Fifteen were from pressures of 440 volts or less. 
Most of the shocks being to earth from touching one conductor 
only of the system, the voltage received by the victim was less 
than the voltage between phases. 

In my visits during the year I again found numerous 
examples of dangerous switchgear and other apparatus con- 
travening the requirements of the Regulations. In high-pres- 
sure and extra-high-pressure stations switchboards without 
any protection of conductors within easy reach of 
in the passage-weys were noted. In one case there were bare 
conductors at 10,000 volts along one wall with a gangway about 
3 ft. wide ; a single iron rail 12 in. out was all the protection. At: 
the far end there were isolating switches requiring to be operated 
at intervals of a few days, necessitating the use of the passage 
while the conductors were live, In another case, although the 
passage was wider, there was not even a hand-rail. The excuse. 
sometimes offered is that only authorised persons are allowed in 
the passage-ways. When an accident happens to the authorised 
person, and experience shows that such persons are by no means 
immane, he is blamed for not having been more careful. In one 
case such a passage-way was also used ae a store room. Sometimes 
where bus-bars and isolating switches are placed out of reach from 
the floor, lamps for lighting the passage-ways are placed close to 
them, so that when a lamp fails and requires renewing the 
attendant will have to get up dangerously close to the live con- 
ductors, In some cases where the protection was adequate as 
regards ordinary routine operations and inspection, and where 
duplicate bus-bars were provided, the arrangement was such that 
when cleaning or other work should have to be done the advantage 
of the duplicate bars was lost. Thus the generator and feeder cells 
were arranged. for connecting to either set of bus-bars by selector 
switches. Both sets of selector switches were, however, in the 
same compartment, and the two sets of bus-bars were not 
separated, so that when it should become necessary to clean the 
insulators of the isolating switches or bus-bars or otherwise work 
upon them, it would be necessary to shut down on both sets and 
therefore to stop the supply. This point has been overlooked 
in a number of public supply stations from which the 
supply is supposed to be continuous. In some cases a still more 
obvious mistake has been made in putting the isolating switches 
in the same compartment with the oil switches, so that unless 
special screens are provided for oovering up the live side of the 
isolating switches, which is not always practicable, an oil switch 
cannot be overhauled without shutting down the whole switch- 
board. On a 2,000-volt direot-current switchboard there were 
double-pole switches having exposed blades 5 in. apart with 
the handle arranged as a cross piece between. Although there 
was a flange at each end of the handle, the arrangement was 
obviously very dangerous. 

Further examples of medium pressure three-phase switchboards, 
mostly with oil switches, were found on works where the supply 


pe — . -< . 5 3 3 ; ü 2 5 of ays A TASE i 
0 — 


748 THE ELECTRICAL REVIEW. (vol. 27. No. 1,985, DECEMBER 10, 1916, 


had to be maintained continuously, including night time and 
Sandays, and where no provision was made for isolating the oil 
switches or other parte when any work should beoome necessary. 
Oa some switchboards, fuses, even for main circuits, were placed 
at the back in positions (¢.7., between the bus-bara and the slate 
panels) where they could not be reached without danger. On a 
550-volt switchboard having three rows of double-pole switches, 
the switches of the lower rows were arranged so that their handles 
camé between the blades of the switches in the row above. In a 
works using large electric weldera, the primary switchboards, 
440 volts alternating, having bare switches, fuses, &0., were 
placed behind the welders, where they could only be reached by 


standing on the welding machines, and where the metal hoops 


being handled would be liable to be accidentally brought into 
contact with them. At a large new dock, the cranes had bare 
switchboards in the confined space of the driving cabins. The 
connector plugs for the main cables to the cranes were not pro- 
tected by switches, and were so designed as to be liable to short 
circuit on plagging in. The mostcommon faults in works concern 
the distribution fuseboards. Fuse-holders which cannot be handled 
without risk of touching live metal, and ia which the fase-wires 
are n are still supplied for new installations. Ia one 
400-volt, three-phase installation, cartridge fuses with thumb-screw 
terminals were found in iron cabinets and over non-insulating 
floors. Ina timber yard having portable electric saw-benches out 
of doors on a 440-volt, three-phase system, the flexible conductors 
were not protected by switches, and the fuses were of a type 
dangerous to handle, and the metal saw-benches were not earthed. 


LEGAL. 
ELECTRICAL MACHINERY FOR CHINA STOPPED. 

A QUANTITY of electric light apparatus intended for Chinese 
public lighting installations was the subject of an application in 
the Prize Court on December 2ad, when the President, Sir Samuel 
Evans, was asked by the Crown, under Article 4 of the Reprisal 
Order, to require the sale of this machinery and payment into 
Court of the proceeds. 

The machinery had been seiz zd at North Shields on board the 
Danish steamer Cathay, shipped at Copenhagen, Christiania and 
Gothenburg. 

Mr, D. STEPHENS, counsel for the Crown, stated that the vessel 
contained all kinds of machinery manufactured in Germany, and 
a miscellaneous collection ranging from electric light plant to 
Epsom salts. 

Mn. DUNLOP, on behalf of the Electric Lighting Oo., of Pekin, 
asked for the release of a quantity of electrical machinery. The 
packages captured included 21 packages of installation machinery, 
made to order for the public electric lighting company, of Pekin. 
The firm paid £3,300 for the machinery on July 18th of this 
year. It was made by Messers. Koerting Bros., of Hanover, and 
the Allgemeine-Elektricitaé‘s Gesellechaft, of Berlin. There was 
no defiance of any Order in Council; the goods were sold before 
the war. To sell the machinery now, acoording to the Crown's 
request, would be destructive of the neutrals’ right to the release 
of the goods. The machinery was made to specification, and 
would be of little value to purchasers in this country. In Pekin it 
was badly wanted. 

His LORDSHIP said he would have this machinery detained antil 
the claimants had elaborated their proof. 

. Fourteen packages of machinery and 10 packages of pumping 


appliances for the Tientsin Native City Waterworke, Ltd., were 


ordered to be detained. They had been shipped by A. Borsig, of 
Tegel, and 16 cases of electrical appliances for the Sunkiang 
Electric Light Co, Shanghai, were ordered to be sold. These 
were shipped by the firm of Siemens, of Berlin, and the President 
made the remark that they were chiefly fittings and smaller pieces 
in ben requirement, and would sell as readily in this country 
as in China, 
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TRAMWAY ACCIDENT CLAIM, 

BEFORE a jury, in the Court of Session, Edinburgh, a Glasgow 
woman claimed from the Corporation of Glasgow £500 damages 
in respect of personal injuries. She stated that a car on which 
she travelled overshot a stopping place, and was stopped so 
suddenly that she was thrown against the front of the inside of 
the car and injured. For the Corporation, it was stated that the 
car stopped before the stopping place was reached, that the woman 
had no occasion to rise when she did, and that she should have 
held on by the straps or bars. The jury returned a verdict for 
pursuer and assessed the damages at £300. 


MOTOR SUPPLY USED FOR LIGHTING, 
At Dewsbury Borough Court, on November 30th, George Strecker, 
trading as M. Strecker & Son, pork butchers, Dewsbury, was 
rummoned by the Corporation on an allegation that he fraudulently 
took a lighting supply from his motor supply after his lighting 
meter had been disconnected. The Town Clerk said the summons 
was taken out under Sec. 23 of the Electri: Lighting Aot, 1882, 
which was to the effect that a person who committed an offence 
under the Act was gailty of simple larceny. He described the 
offence as a serious one. Previous to March, 1912, defendant used 
electricity both for power and lighting purposes, and the charge 
for the latter was 14d. per unit higher than for motive power, In 
March, 1912, the electrical engineer received a letter from Strecker 


to the effect that he would not require electric light again, so ble 
meter was disconnected. On November 11th of this year, however, 
two electrical inspectors and a constable visited defendant's 
premises, and, seeing the sitting-room over the shop lighted up, 
went in. On inspection, they found that the electric light was 
connected to the ordinary fittings by a flexible wire to the cut-outs 
controlling the motor for a sausage chopping machine. They 
further found that the flexible had been continued to two more 


lampholdera, which were, however, without globes. Oa defendant 


agreeing to pay £1 15s. which the Oorporation claimed, the Bench 
allowed the case to be withdrawn. 


ELECTRO-GENERATOR Co., LTD., r. ERMAN. 


On Monday, before his Honour Sir W. Lucius Salfe, in the Weat 
London County Court, the Electro-Generator Co., Ltd., of Shepherd's 
Bash Road, W., contractors for electric power installations, sued 
M. Erman & Son, electrical engineers, Thames Ironworks, Black- 
heath, for £13 68. 6d., balance of an account. Counsel for the 
plaintiff company explained that the olaim was admitted, but the 
defendants had a counterclaim for £55, the price of a motor which 
had been returned. s 

After the case had been heard at some length, the luncheon 
interval was reached. On the Court resuming, Counsel announced 
that during the interval the olaim and counterclaim had been 
settled on terms marked on Counsel's brief. The record was then 
withdrawn, and the case dropped. 


MUNITIONS ACT CASE, 

AT a meeting of the Manitions Tribunal for Edinburgh and Dis- 
trict, Andrew Wark, fitter with Bruce Peebles & Co., applied for a 
certificate, alleging various reasons for the application. The 
representatives of the employers said they had no desire to keep 
this man on account of the quality of his work. If he had applied 
to the firm he would have received a certificate right away. The 
firat the firm knew of the man’s desire to get away was the appli- 
cation to the Court. Sir Andrew Fraser, the President, said the 
Tribunal could not give a certificate as applied for, but the firm 
of course, could give one. , 


BRITISH ELECTRIC TRACTION Co., LTD. 


MB. JUSTICE ASTBURY, on Taesday, resumed the hearing of the 
petition for confirmation of the reduction of the capital of the 
above company, and for the sanction of a scheme of arrangement. 
Mr. Russel, K. C., addressed the Court for the company, and Mr. 
Clauson, K. C., opposed on behalf of the income certificate holdere. 
The hearing was adj >urned to Wednesday. 


MAKING AND USING THERMOCOUPLES. 


By F. G. COBURN.® 


PLATINUM wire for rare-metal thermocouples should be 
chemically pure, 0.6 millimetre in diameter—and all wire 
bought at any one time should be specified to be in une 
length and drawn from one ingot. The platinum-rhodiun 
wire should also be 0.6 millinetre in diameter, and should 
be 90 per cent. chemically pure platinum, alloyed with 10 
per cent. chemically pure rhodium. These wires are expen- 
sive. One and one-half ounces of this wire equals about 
25 ft., and an ordinary rare-metal couple for laboratory work 
should be about 4 ft. in length. 

The advantage in specifying that all the wire of any one 
kind bought at uny one time shall be in one piece and drawn 
from one ingot is that, having two such wires and making 
up a thermocouple from the wire at each end, they may be 
compared with a standard, and the resulting curve used fer 
all thermocouples made from that lot of wire. It is then 
simply necessary to check one point on the curve, such as the 
melting point of salt, or get a comparison in the furnace for 
one point. 

The iron and constantan combination has two great advan- 
tages: low price and reasonable uniformity. Iron wire for 
thermocouples should be 0.172 in. in diameter. The con- 
stantan wire may be the same size or, if desired, one or two 
gauges smaller. These two kinds of wire should also be 
specified to come in one length and be drawn from one ingot. 
to save thorough comparison of each couple made, and it 
should further be specified that the wire of each kind be 
thermo-electrically uniform along its length. Any variation 
in the wire, such as slag particles or difference in internal 
stresses, may give rise to parasitic currents. 

If both ends of a length of wire are taken to a millivolt 
meter and a plumber’s torch is passed along the line, the 
electromotive forces generated up to a bright-red heat should 
not be equivalent to more than 10 deg. C., or 18 deg. F.. in 
either direction. It is a good plan, also, to require that wire 
furnished shall be, within this tolerance, thermo-electrically 
equal to the wire in use. That is to say, if a piece of iron 
wire being purchased is fused to a piece of iron wire in use. 
the couple thus formed should not show an electromotive 
force equivalent on the iron and constantan scale equal to 
more than 10 deg. C. when the junction is heated to approu- 
mately 1,000 deg. C. By maintaining uniformity in this way 
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all the couples in the plant are very nearly alike, and better 
results will be secured from the installation. 

A piece of each kind of wire having been cut to the length 
of the desired platinum-rhodium thermocouple, the hot june- 
tion should be formed by fusing the two ends together. This 
mav be done with the exvbydre blewnire. in the electric are. 
or in the oxvacetylene flame. The fusion should be complete, 
and it is well to have at the junction a button about the size 
of a pinhead. The junction having been made, a current 
should be passed through the two wires to anneal them. from 
12 to 15 amp. being sufficient. Sometimes makers of thermo- 
couples twist the ends together before fusing: but this is bad 
practice, for a thermo-electric contact will be made in the 
twist, at some distance back from tlfe fused junction, and 
such a contact is bound to give trouble. 

One of the two wires of the couple should be encased in a 
small insulating tube and the two wires inserted in an outside 
tube or sheath. These tubes may be of porcelain or of fused 
silica. In either case the outer tube or sheath must be glazed 
on the outside. Porcelain is the best. and if used it should 
be the genuine Marquardt mass or Royal Berlin porcelain. 
This material is gas-tight, and will stand a temperature of 
about 1,300 deg. C., far beyond the range that the iron and 
steel metallurgist usually has occasion to go. These tubes 
are very fragile, however, particularly when hot, and do not 
endure rapid temperature changes. 

_If silica tubes are used, they should be made of pure fused 

silica, such as will not be affected by nitric, muriatic. sul- 
phuric, or acetic acids, ammonia, or organic acids of any 
strength, and absolutely insoluble in water; and the coefficient 
of expansion should be sufficiently low so that the couples 
may be subjected to sudden temperature changes without 
danger of breaking. Up to 1,100 or 1,200 deg. C. these tubes 
are satisfactory. Above that temperature the silica breaks 
down and the platinum is attacked. 

The reason for enclosing a rare-metal therinocouple in a 
gas-tight sheath is that the furnace gases. and particularly 
those in the iron or steel-treating furnace, attack the platinum 
and shorten ite life very rapidly, and also change the thermo- 
electric characteristics of the couple. 

If the couple is to be used under conditions previously 
described, it must be covered by a black iron pipe sheath 
2 in. or 1 in. in diameter; and for exceedingly high tempera- 
tures, such as that of iron at welding heat. where the couple 
is to be in constant service, a thick graphite sheath may be 
necessary. : 

The design of the head is a purely mechanical proposition. 
Tt must be such as to hold the porcelain or silica sheath, and 
also the iron sheath, if one is used, and must carry the wires 
through without a possibility of short-circuiting them. Where 
connections to the couples are to be made and broken at all 
frequently, it is well to design the head so that the lead wires 
are terminated in a double plug fitted into sockets in the 
head, and in this case the connections should be made non- 
reversible, either by using flat plugs with their planes at right 
angles to each other or cylindrical plugs of different diameters. 
The former type is a stock article in ordinary porcelain and 
does very well, but there is considerable danger of breakage. 

In the construction of base-metal couples. the hot junction 
should be made by welding. in practically the same way as 
the: rare-metal junction. Where the equipment is available. 
an electric butt weld is admirable, because it is quickly and 
effectively made and is very durable. The wire should nat be 
| wee It is not necessary to anneal an iron and constantan 
couple. 

Since the base-metal couple need not be enclosed in a silica 
sheath. unless it is to be used in a furnace where there are 
_ gases that would attack the metals, it is sufficient to enclose 
the couple in a black iron pipe sheath, and to prevent short- 
circuiting it is best to put insulators on both wires. These 
Insulators should be about 1 in. long, about 2 in. outside 
diameter, and about 0.2 in. bore, of porcelain, such that thev 
will not break down at any temperature up to 1.000 deg. C. 
The same remarks regarding the head apply to these couples 
as to rare-metal couples. It should be noted that for labora- 
tory work it is not necessary to furnish heads, as the wires 
themselves will lead directly to the icebox for connection. 

As has already been emphasised. the cold junction tem- 
perature is very important. On an annealing furnace in the 
shop. for example. where there are a number of thermo- 
couples, the cold junctions would all be carried to one point 
and there enclosed in a box into which a thermometer pro— 
jects, so that the cold junctions of all the couples are the 
Same, and so that the temperature may be known and allowed 
for. If rare-metal couples are in use. the lead wires from the 
heads to the cold junction box should be of copper wire. as 
at ordinary temperatures the thermo-clectromotive force be- 
tween platinum and copper and between platinuin-rhediuin 
and copper is inconsiderable. 

Where iron and constantan couples are used. the lead wires 
-should be of iren and constantan wire respectively: but they 
may be much smaller than the thermecounle wires them- 
selves A diameter of 9.951 ip i.: ample. i 

cbtained in the form cf a rubber or braid-coveread twin con- 
ductor, which is 3 verv convenient form indeed. The wire 
thus purchased should be compared thermo-electrically to the 
corresponding wires of the thermocouples, to see whether it 
will show. for any temperature up to that obtaining around 
the ontside of the furnace, anv thermo-eleetromotive forces 
between corresponding wires. There are devices now on the 


in the piston head. 


Tha wire may be. 


market for maintaining a constant cold junction temperature. 


These devices consist principally of a closed box with binding 
posts or similar arrangements for making the connections 
between the lead wires and the wires going to the galvano- 
meter, and a small incandescent lamp with a thermostatic 
switch in its circuit, this switch being inside the box. The 
switch. being adjusted to any given temperature, it will close 
when the temperature in the box goes below that point, thus 
turning on the lamp; and when the temperature has reached 
the upper limit the circuit will open. Regulation to within 
4 deg. F. is claimed for this device, and in an installation 
using galvanoineters it is very valuable. These devices are 
not cheap by any means, but an ingenious electrician can 
construct one, as the thermostatic switches may be purchased 
at a nominal price. . 

For laboratory work the temperature of melting ice is the 
best at which to maintain the cold junctions, because all 
calculations are referred to this standard, assuming that the 
Centigrade scale is used in all laboratory and scientific work. 
No allowances are necessary. The simplest way to make the 
connection is to provide a good-sized glass bottle, of about a 
quart capacity, having a mouth about 2} in. in diameter, with 
the cork bored for small test tubes. These test tubes should 
be filled with mercury and the bottle filled with shaved ice, 
which should have some water in it. Then one thermocouple 
Wire is pushed down into one test tube full of mercury, and 
the lead wire from the galvanometer or potentiometer is also 
pushed down into the mercury, making the junction in: mer- 
cury at 0 deg. C. It should be noted that the wire from the 
measuring instrument should be insulated right down to its 
tip. If the bare wire were used, the junction would be made 
at the surface of the mercury, which might or might not be 
at 0 deg. C. It probably would not be. Soc 

This glass bottle may then be set in a bucket and packed 
around with waste. The ice will remain for two or three 
hours, provided there is no source of heat near by. But it is 
better to use a Thermos bottle instead of the ordinary glass 
bottle, as then the 0 deg. C. temperature may be maintained 
for hours. ‘ Bis aoe 

No equipment is complete without standard couples of 
platinuin and platinum-rhodium wire. These standard couples 
should be at least three in number: one to be used as the 
primary standard, the other two as secondary standards. All 
comparisons should be made with one of the secondary. stan- 
dards and occasionally the two secondary standards should be 
compared with each other. If they show any difference. thev 
should both be compared with the primary standard, to see 
which one is out; and this is the only use to which the primary 
standard should be put. The rest of the tiime it should be, 
figuratively speaking, packed in cotton and kept in the. safe. 

In addition to these three standards, there should be. one 
or more standard base-metal couples, for convenience in com- 
paring other base-metal couples with the standard. It is not 
necessary to provide sheaths and insulators permanently for 
the standard couples. They should be kept hung up in a 
locker. : : ; 15 


— 


DIESEL ENGINE USERS’ ASSOCIATION. 


Ar the November meeting of the Asseciation, the acting 
hon. secretary reported the names of further undertakings 
and firms who had joined in the movement to endeavour’ to 
obtain more favourable terms from the Inland Revenue 
authorities in the matter of the allowance off profits for 
depreciation of Diesel engine plant before assessment for 
income-tax purposes. In_ this connection, it was pointed out 
that the present inadequate allowance of only 5 per cent. on 
the diminishing or written-down value of the plant corres- 
ponded to an assumed life of 58 years for Diesel engines if 
the residual value of the plant at the end of the term was 
taken to be 5 per cent. of the original value. The allowance 
of 15 per cent. recommended by the Association as fair and 
reasonable under the circumstances corresponded to an assumed 
life of 18 years for the plant. 
The diseussion on the subject of cracked and seized pistons 
was resumed by Mr. J. M. Fercuson, who had been invited 
to attend the meeting. He spoke of the practice and experi- 
ence of Messrs. Willans & Robinson, Ltd., on these points, 


and laid stress on the great importance of using metal of the 


special quality necessary for pistons of Diesel engines. He 
considered that the casting should be carried out in the 
engine maker's own foundry, under his direct control and 
supervision. He also referred to an arrangement devised anid 
patented by Mr. P. H. Smith for a renewable plug or core 


Mr. P. H. Suita, who also attended the mecting by invita- 


tion, remarked that the fundamental cause of cracks in Diese! 
engine pistons was a highly hégted core trying to axpire, 


but being restricted in so doing bv a comparatively cek] anc 
very stiff ring of metal eurrounding it. The consequence cf 
the core attaining a higher temperature than that of the 
remainder of the metal of the piston was distortion and 


buckling, and in cooling after the engine was shut down the 
- core did not quite resume its original unstraimed condition. 


‘This action being progressive wath alternate heating and 
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cooling, the stresses became higher until fracture occurred. 
It was noticeable that Diesel engines working continuously 
day and night gave very little trouble from cracked pistons 
as compared with other similar engines working more inter- 
mittently. Some makers were endeavouring to find a cast- 
iron for pistons which would not grow" on repeated heat- 
ing and cooling. Such an iron was very pure, high in man- 
ganese, and low in silicon, and, being mainly of Swedish 
origin, was pee unobtainable at the present time. 
Although Mr. P. H. Smith thought that there was much to be 
said in favour of using such a class of iron, he did not think 
that the ultimate solution of the trouble of cracked pistons 
would be found in the adoption of any particular grade of 
cast-iron. He then referred ta two general systems of piston 
construction which had found favour in the case of larger 
sizes of pistons, namely, pistons with renewable heads, and 
water-cooled pistons. He himself had not much faith in the 
renewable head. though it had some advantages. The renew- 
able head was introduced, not so much with the idea of pre- 
venting fractures as to reduce the cost of replacing a frac- 
tured piston. It did not remove the cause of cracking, ns 
there was still the very hot core eurrounded by a stiff colder 
ring, though it must be admitted that some renewable heads 
were designed in such a manner as to carry away a greater 
amount of heat from the hot core than was possible with 
ordinary methods of piston construction. He considered that 
a further objection to the renewable head was that the quality 
of metal selected on account of its resistance to a tendency 
to fracture being usually soft, it would probably be liable to 
burn in the centre. and the wear in the ring grooves in the 
softer metal would also be more rapid. He then described 

arrangement of a renewable core in the piston head, 
which had already been referred to by Mr. J. M. Ferguson, 
and which he considered would provide a solution to the 
trouble of cracking. This is made in two parts so as to reduce 
stresses to a minimum in the core as well as in the piston. 
The core proper. or inner portion. is fixed on to a recess in 
the piston head by a gas-tight joint well removed from the 
region of highest temperature, and is surrounded by a separate 
annular ring. The core is free to expand laterally and longi- 
tudinally, and the annular ring is similarly unrestricted. To 
reduce any tendency to crack in the remaining portion of the 
piston head. the recess which contains the core is stepped, the 
depths of the steps gradually increasing, and the top edge 
of the recess is sufficiently removed from the hottest region 
to avoid cracking or fraying out. In the larger sizes of 
pistons, the difficulty was to avoid not only cracking, but also 
seizure, and. in Mr P. H. Smith’s opinion, all Diesel engine 
pistons exceeding 16 in. in diameter should be water-cooled 
or oil-cooled if the mean effective pressure was as high as 95 
to 100 Ib. per square inch. 

The discussion was continued by other members. 


BUSINESS NOTES. 


Lamp Shade.—Messrs. PopE'B Evectric Lamp Co., 
LTD., Hyde Road, Willesden, have issued a shade for electric lamps, 
to enable consumers to comply with the-prevailing restricted 
lighting regulations, A supply of such shades wiil be sent to any 
buyer or seller of the lamps on application. 


Board of Trade Inquiry.—A Sydney local agent wishes 
to obtain agencies for British manufacturers of electrical machinery 
and apparatus, particularly wire-drawn lamps. Particulars can 
be obtained from the Board of Trade Commercial Intelligence 
Branch in London, quoting reference O. I. B. 55,495. 


Aluminium Works in Norway.—It is reported that 
the Council of State of Norway has granted a concession to the 
Hoyang Faldene Norsk Aluminium Co. to soquire and work the 
Hoyang-Elys. The company is to have a share cavital of £659,000, 
of which banking interests have guaranteed £219,000, and pre- 
liminary applications for shares for £273,000 have been made by 
Norwegian capitalists. It is calculated that the output of 
aluminium will amount to 4,000 tons per annum. 


Catalogues and Lists.—TuHE DOWSING RADIANT HEAT 
Co., LTD., 39 and 40, York Place, Baker Street, London, W.— 
68-page well-illustrated catalogue and price list of electric 
heating and cooking apparatus, including hot-bar radiators, 
luminous electric radiators, convectors, and radio-convectors; 
electrio cooking ranges, kettles, grilla, sterilisera and other 
utensils, and various accessories for use in connection with heating 
and cooking installation work. A green-covered booklet of 
32 pages, entitled Economise by Using Eleotricity,“ showa and 
gives prices and concisely stated particulars of a variety of Dowsing 
domestic devices. The company, in addition to having taken over 
last year the business of Messrs. Eastman & Warne, have recently 
purchased that of the Pheaix Electrio Heating Co., and they 
have now acquired the goodwill, patterns secret processes for 
manufastoring heating elements., also the drawings and stock of 
heating elements, of the British Prometheus Co. When they have 
sufficiently extended their works they will be able to supply 
heating elements previously made by these firms. 

Messrs, TowNsHENDS, LTD., Ernest Street, Holloway Head, 
Birmiogham.—New list illustrating and giving prices of electric 


light fittings for industrial use, shop-lighting, &., including 
half-watt lanterns, enolosed and open types, reflectors for metal- 
filament lamps. &o. j 

Messrs, WILLANS & ROBINSON, LTD., Rugby.—42-page Ains- 
trated catalogue containing full descriptive particulara, half-tone 
snd line illustrations, siz38, oode-words, &o., respecting the 
Willane-Oddie Simplex direct-acting steam pumps, The valve 
gear and its action are detailed, also its advantages. The informa. 
tion relates to standard siz3s of boiler-feed pumps, compound 
pumps, hydraulic pumps, and service pamps. Some pres are 
devoted to the arranging and fitting up of pumps, the setting of ths 
valve gear, re. setting without centre dabs, and some other matters. 
Code-words for parts, and a list of metric equivalents of 
dimeneions given in the Lear pace are included. 

“Z” Eveotaic Lamp MANUFACTURING Co., LTD., Standen 
Road, Southfields, S. W.— Folding sheet notifying the trade con- 


, cerning their publicity and advertising efforte, past, present and 


to come, and giving particulars and a composite illustration of 
their various specimens of publicity literature that are available. 
THE CENTURY ELECTRIC Co., St. Louis, U.S. A.— Illustrated 
circular showing their small single-phase motors driving 
respectively a cream separator, potato peeler, refrigerator, ko. 
MESSRS. SIEMENS Beros. DYNAMO WORKS, LTD., of 88 and 39, 
Upper Thames Street, E.0., have issued a new Wotan showcard for 
trade display. It is of attractive design, and is provided witha 
collapsible box arrangement having a black velvet 
against which a cut-out of the Wotan lamp is silhouetted. It is 
produced in effective colours, and is of hands size (11 in. by 71 in.) 
for nse for counter, desk or window display. Copies will be 
supplied to customers on application. 


Long-Suffering Motors.—What a well-made motor 
will stand is exemplified by the case of a mill, the whole of the 
plant in which was electrically driven by Crompton motors, 
installed many years ago, A group of four motors, installed on 
the second floor of the mill, was accidentally precipitated to the 
basement, and the bnilding caught fire. After the flames had 
been extinguished, the motors were taken from the débris with a 
view to making use of them, if at all possible, in a temporary 
mill. After refilling the bearings with oil and replacing some of 
the brushes, it was found that ail the motors were in satisfactory 
running order. The motors in question were installed a long time 
ago, and they have been su by a more up- design 
by MESSRS. OROMPTON & Oo., attention having been given to high 
efficiency, low temperature rise, and large overload ty with 
sparklees commutation throughout the whole range of 


rade Announcements.—The head office of the 
EFANDEM CO., LTD., is now situate at Fallings Park Works, 
Wolverhampton. Mr. W. J. Fahn has ceased to take an active 
part in the conduct of the business, and Mr. Walter Howoroft 
has resigned his offices of managing director and secretary.. All 
orders given on behalf of the company will be signed by the secre- 
tary, Mr. Peter Smith. 

Messrs. H. FIELD & SON, electricians, of Leeds, are giving up 
the business, 


Liquidations. — British Diese, Morok VESskL. Co., 
LTp.—This company is winding up voluntarily. 

EUREKA PATENT GAS ENGINE STARTER Co., LTD.— A meeting of 
creditors is to be held at the office of the liquidator, Mr. T. Forster, 
1, Cathedral Gates, Manchester, on December 15th. 

Maxim Lamp Works, Ltp.—A petition, presented by A. Harst 
aud Co., Holborn, for winding up this company, is to be heard on 
Dacember 14th. 

FELGATE INSTALLATION Co., Ltp.—A meeting is called for 
January 8th, at 51, Market Place, Raading, to hear an asocount of 
the winding up from the liquidator, Mr. A. G. West. 


Bankruptcy Proceedings.—J. Swarson, electrical 
contractor, C/M and Manchester.—Sapplementary dividend of 124. 
in the £, payable Dec. 17th, at 37, Brazennose Street, Manchester. 


For Sale.—The Tramways Committee of the Leeds 
Corporation invites tenders for six Lancashire boilers, fitted with 
mechanical stokers, superheaters, &o. Partioulars are given in our 
advertisement pages to-day. 


LIGHTING AND POWER NOTES.: 


Accrington.—RatiNe APPEAL.—An appeal is to be 


‘made against the assessment for income-tax purposes of the 


Corporation's electricity un 


Argentina.—A joint stock company has just been 
formed in Trelew, capital of the territory of Chubut, for the supply 
of electric light aud power to the town and district. All of the 
capital has been found locally, and the board compriees prominent 


business men of Trelew.—Review of the River Plate. 


Barrow.—The T.C. has authorised the payment of 
£38 to members of. the staff for overtime worked during the 
quarter ended September 30th. In order to meet the difficaltles 
arising through depletion of staffa, the Electricity Committee will 
meet every two months instead of monthly. 


Bath.—Mains Extension.—The Electric Lighting 
Committee has recommended that a new feeder be laid at a cost 
of £1,100 to supply a local works with additional power. 
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Belfast.—The Police Committee of the Corporation 
reported that the public elestric lamps were being put out of com- 
mission and replaced by ga3, the object being to relieve the 
pressure on the power station. 

The Electricity Committee reported that the claim against the 
insurance companies in connection with the fire at the power 
station had been settled for 23, 808. 

In view of the small margin of plant available consumers have 
been asked to reduce their lighting as far as possible between the 
hours of 4 and 5.30 p.m. , 
Tube Treasury has refused the application for sanction to 
ganita! expenditure amounting to £6,700 for mains.— Northern 

19. 


Bredbury and Romiley.— The Stockport T. C. has 
asked Bredbury for consent to its proposed application for an 
order under Seo. 6 of the Electric Lighting Aot, 1909, but the 
D.C. has deolined to s cee. 


Burton-upon-Trent. — Prorosep Loan.— The Elec- 
tricity Committee’s report regarding the heavy demand upon the 
present cables, and recommending the laying of new cables, has been 
referred to the Finance Committee, which recommends the Council 
to make application to the L.G.B. for sanction to a loan of £3,500 
for carrying out the work, 


Canada.—Nracara FALLS PROPOSAL.— Another scheme 
to further develop Niagara water power has been brought 
forward by the Hon. P. A. Porter. This proposes to dam 
the gorge three-quarters of a mile south of Q.eenstown, 
about 6 miles below the Falls, which would submerge the 
Whirlpool and lower rapide below a long narrow lake, The drop 
of the river from the Falls to Lewiston, 7 miles below, is about 
100 ft., providing, according to the estimate, 2,000,000 H.P. The 
soheme also includes a ship canal and locks to oonnect Lakes 
Ontario and Erie, and, on the Canadian side, a canal and locks con- 
necting to the Welland Canal. Mr. Porter estimates the oost of the 
woheme at about $100,000,000. 


Clayton.— Prov. Ogper.—The Electrical Distribution 


of Yorkshire, Ltd., has intimated to the U. D. C. its inability to pro- 


ceed with ita application for a provisional order, owing to the 
refusal of the B. of T. to sanction such orders until the end of 
the war. 

Dartford.—Proposep Loan.—The Electric Lighting 


Committee proposes to apply for sanction to borrow £600 for 
mains required in connection with the Council's housing scheme. 


Eastbourne.—The Electricity Committee has received 
an application from the London Electric Firm for terms fora 
supply of electricity should they remove their works to the town ; 
the estimated requirements are 24,000 units a year. 


East Ham.—Price INCREABB.— The Electricity Com- 
‘mittee having reconsidered the suggested increase of 10 per cent. 


on the charges for current supplied to private consumers and to 


the tramways undertaking, now recommends that, in view of the 
decreased consumption, together with the extra cost of generation 
and materials, the charges for electricity be increased as follows :— 
Pcivate consumers, by 10 per cent.; tramway supply, by 5 per 
cent., the inoreases to take effect in respect of current supplied 
during the March, 1916, quarter; the question of the charges for 
public lighting was deferred until a subsequent meeting. The 
Committee's recommendation was adopted.— Stratford Express. 


- Ewell and Worcester Park.—Prov. ORDER.— The 
application of the South Metropolitan Electric Tramways and 
Lighting Co. for a prov. order for E.L. has been deferred until 
after the war. 


Fakenham.—E.L. Schzuz.— The Walsingham R. D. O. 
has been informed that the promoters for the E L. scheme at 
Fakenham had intimated that they were prepared to pay any 
reasonable expenses to the Council, aud the clerk was instructed 
to draft an agreement with the company for submission to counsel 
and the Fakenham P.C. 


Finchley.—Owing to a breakdown at the Council's 
electricity works, the supply of eleotricity was interrupted from 
8 p.m, on Sunday till 8 a.m. on Monday morning, and the streets in 
the Council's area were in complete darkness. Owing to the failure 
occurring on a Sunday, many residents were unable to obtain other 
means of lighting. ' j 


Hastings.—Prorosep Loan.—The T.C. has applied 
to the L.G B. for a loan of £500 for house services. 


Harrogate.— The Corporation electricity department has 
issued an interesting booklet on the subject of Electricity Supply 
for Residences, which deals particularly with the operation and 
‘possibilities of the rateable value tariff of 15 per cent. of 
the rateable value plus 41. per unit, and the supplementary 
contrast tariff for water-heating apparatus having 100 per cent. 
-load factor and automatic control. of id. per unit. Data 
relating to a house rented at £60 per annum is given, in 
Which case, owing to the electrical labour-saving improvements 
introduced, one servant was easily dispensed with, and a consider- 
able annual saving resulted. The pamphlet discusses the use of 
electric fires with automatic temperature control ; briefly refers to 
the electric iron—not less than the 600-watt iron, with wall 
socket, being recommended for heavy household work; vacuum 
cleaners and hot-water service. 


Hornsey.—Loan Sanction.—The L.G.B. has sanc- 
tioned the raising of a further £500 in connection with a loan of 
£6,000 for supply mains. 6 


Hythe. — SrakET Licatinc. — The Sub-Committee 
appointed to consider the question of the charges for public light- 
ing by the Folkestone Electric Light Co., reported that the charges 
for normal lighting were £850 per annuum, but having regard to 
all the circumstances the company would accept £425 if all publio 
lamps were extinguished, and in the event of the lightiug being 
resumed the charges would be pro rata, The offer had been 
ratifled by the directors of the company, and the Committee 
recommended its adoption as a fair and reasonable settlement. 


London. — MARYLEBONE. — Arrangements have been 
completed for linking up the Council's electricity undertaking 
with that of the Central Electric Supply Co. 

The B.C. recently applied for sanction to borrow £5,450 for 
mains and house services; as a result of negotiation with the 
L. OC. C. the application has been amended to £3,800. The Finance 
Committee has recommended that a sum of £5,156 be advanced 
out of general fuud account as a temporary loan to the electricity 
department for the hirinz of apparatus to consumers. 


Manchester. — Excess Prorits.—The Corporation 
Parliamentary Sub-Committee had before it a tabular statement 
showing the computed profits of various municipal departments. 
In the electricity department, the computed profits for purpose 


of excess profits duty were put at £163,210 in 1914, and £169,653 


in 1915, the average of the best two pre-war trade years was 
placed at £159,308, and the profit in respect of the year 1915 
£10,245. Inthe tramway department the computed profits are 
£165,496 in 1914, £106,549 in 1915, the average of best two pre- 
war trade years is £160,293, and the loss in respect of 1915 
£53,744. The Committee adopted a resolution expressing the 
opinion that enterprises owned and carried on by municipal autho- 
rit ies should be excluded from the operation of the excess profits duty 
clauses of the Finance Bill. If that is considered undesirable then 
it is alternatively suggested that the several undertakings of a 
municipal Corporation should be consolidated and treated as one 
trade or business, the exoess profit duty being charged on the 
total profits after deducting the total losses. 

RestRicTrED LIGHTING.—Tae Watch Committee has been 
notified by the Home Office, in reply to its petition for the with- 
drawal of the order for restricted lighting owing to the number of 
fatal accidents, that the question of amending the order is under 
consideration, and probably the new order will apply from two 
hours after sunset instead of one hour as at present. 


New Zealand.—The Gisborne B.C. has decided to 
submit the following loan proposals to the ratepayers :—For 
electric light and power, £10,000; for the tramway | service, 
£30,000.— Otago Witness. 


Newquay.—Paice INORRASB.— On December 8rd a 
B. of T. inquiry was held relative to the application of the New- 
quay Electric Light Co. to increase its maximum charge from 6d. 
to 8d. per unit. After discussion, it was agreed that the maximum 
price to private consumers should be 7d. per unit, the price not to 
exceed 6d. per unit after the expiration of one year after the con- 
clusion of peace, but with liberty to the company at the expiration 
of this period to refer the question of a higher price than 6d. to 
arbitration by the B. of T. 


Padstow.— SrREET Ligutixg.—The U. D. C. has accepted 
the offer of the Eleotrio Supply Oo. of a rebate of £4 on the 
original charge of £39 for public lighting for the half-year, owing 
to suspension of lighting. | 


Plymouth. — Taree Monrss’ Workinc. — The 
electrical engineer's quarterly return of the working of the 
electricity undertaking to the end of September, shows that on the 
Prince Rock section 713,466 units were sold, producing an esti- 
mated revenue of £6,524, as compared with 610,917 units and 
£6,119 in the corresponding period of last year. On Newport 
Street section 612,825 units were sold, producing £4,935, as 
against 564,185 units and £4,338 received last year. At the end 
ok September there were a total of 2,929 consumers connected to 
the mains.— Western Morning News. 


Queensbury.—Prov. Orper.—The Electrical Dis- 
tribation of Yo-kshire, Ltd., has notified the Council that the 
ompauy's application for a prov. order must be deferred until 
after the war, and if the Council was favourable to the proposal 
the company was prepared to proceed with the necessary pre- 
liminary work. The present Council is in favour of the proposals, 
and expressed a hope that the company would renew its appli- 
cation on the termination of the war. 


South Shields.—The electrical engineer, Mr. H. 8. 
Ellis, reports that the authorities have agreed to a certain amount 
of very much reduced lighting in the streets. This consists of two 


20-C P. lampa on each arc lamp standard, and one 20-C.P. 


lamp on each ordinary standard, the lamps being dipped in 
green paint and the surrounding globes coloured black, in such a 


way as to leave only one-third of the bottom part of the lantérn 


transparent. Owing to the restricted lighting the output for 


lighting purposes is down very considerably, and, owing to shortage 


of labour, the output for traction purposes shows a falling off of 


10 per cent. for November as against Ostober; the power output 


has increased about 20 per cent. for the year up to date, which to 
some extent compensates for the serious loss in revenue fdr 
lighting purposes, | 
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Sheffield.—Fixancran ESTIMATES.—The general 
mansger of the electricity undertaking has submitted a statement 
of estimated income and expenditure on revenue account for the 
years ending March 25th, 1916 and 1917. The total working 
expenses for the 12 months ending 1916 are estimated at £165,889 
(as against the manager's original estimate of 387,308), and for 
the following year at £217,103. Against these figures is reckoned 
an anticipated income of £277,450 for 1916 (original estimate of 
£199,240) and £337,650 for 1917, thus leaving a gross profit of 
£101,561 for 1916 (original estimate £111,932) and £120,527 for 
1917. After allowing for interest, the estimated prcfit is put 
365.490 for 1916 (original estimate £61,086) and £61,270 for 
1917. From this has to be deduoted the sinking fund charges 
estimated at £53,069 (original estimate £56,834) and £54,919, so 
that there remains an anticipated surplus of £12,421 for 1916, 
and £6,351 for 1917. The surplus for 1917 is based upon the main 
contract for coal at Neepsend being placed at a favourable price. 
If the present day prices obtain, the finanoial result is likely to 
sbow an adverse balance. Mains are to be extended in various 
parte of the city at an approximate cost of £2,395. 


Southampton.—The Electricity Committee has decided 
not to purchase, at the present time, any additional motors for 
hire purposes. The electrical engineer reported on the delay in the 
deliveries of coal, and the Committee has decided to obtain alter- 
native tenders for three and six monthe' eupplies. The Committee 
has decided to have a defective boiler and furnace at the eleo- 
tricity works put into working order as soon as practicable, and 
directed the electrical engineer to report twice in each year as to 
the condition of all the machinery and mains. 


St, Annes,—In order to minimise risk of a failure of 


supply of electrical energy such as was recently experienced, the 
D. O. has approved a proposal for obtaining a second-hand boiler. 


Stockport.—With reference to the application of the 
Cheadle and Gatley U.D.C. for a supply of current to that district, 
the T.C. has decided to offer the supply on the same terms and 
conditions as those offered to the Bredbury aud Romiley U. D. O. 


Sutton.—BULX SurrLT.— The South Metropolitan 
Electric. Tramwsys and Lighting Co. has this week commenced 
taking a bulk supply of current from London, the mains having 
been laid and transforming gear installed at the Sutton power 
station, pending the dismantling of the present steam plant. 


Swansea.—A WAyYLEAVE DiFricutty.—The Electric 
Lighting Committee recently reported that the work in connection 
with the supply of electricity to certain works was being held up 
owing to the question of payment for way leave, &o. The Council had 
expended £4,000 in the purchase of cable which was lying idle. 
The Midland Railway Co. and the Rhondda and Swansea Railway 
had granted free wayleaves, the Duke of Beaufort was only charging 
a nominal amount of 5s. per annum, while the owner of a canal 
over which it was necessary to carry a cable originally asked £10 
a year, which had been reduced to £1 per annum during the con- 
tinuation of the war, after which a fresh agreement wonld be 
necessary on one month's notice. It was pointed out that the 
value of land was much enhanced by. a supply of electricity. 
It was decided that the town clerk should wait on the owner 
of the canal and obtain, if possible, better terms. 


Tasmania, — According to the Australian Mining 
Standard, the chief engineer of the Government hydro-electric 
department, Mr. J. H. Batters, recently reported that there was no 
reason why the Great Lake electric supply scheme should not be 
available for use in January next, provided certain small items 
were delivered. Apparently the pipe lines are complete, and the 
power station machinery being erected; the transmission line 
work is proceeding rapidly, while work at Hobart is well in hand. 
The Government passed a resolution to purchase the Hobart Gas 
Co.'s electrical undertaking for £108,000, it being represented that 
the hydro-electric business would euffer if the present agreement 
for a minimum bulk payment of £5,000 a year by the company to 
the Government were allowed to remain in force. 


Tarporley.—The U. D.C. has granted Messrs. Cluetts 
permission to erect overhead lines for the purpose of installing the 
electrio light at the Parish Church. : 


Tonbridge.— NEW Cooxina TARIFT.— The U. D.C. has 
decided to alter the tariff for ourrent for heating and cooking to 
Id. per unit with a minimum consumption of 8s. per quarter, plus 
the usual meter rent. The previous charge was 2d. per unit. 


Wanstead.—PROV. ORDER.— The U. D. C. has received 
an intimation from the County of London Electric Supply Co. 
that it is not at present proceeding with the application for a 
prov. order for E. L. in the Council's district. 


Weymouth.—Loan Sancrion.—The T. C. has received 
the sanction of the L G. B. te the borrowing of £1,020 for mains 
(repayable in 15 years), and £910 for services (repayable in 25 years). 
On account of the abnormal conditions now prevailir g, the Council 
has decided to make for the period of the war a meter charge of 
28. 6d. per quarter as from December 31st next. 


Wimbledon,—The T. C. at its meeting on November 1st 
instructed the town clerk to open up negotiations with the Fixed 
Price Light Co, with a view to terminating the agreement of 
August, 1912. The town clerk reported that Messrs. Handcock 
and Dykes, consulting engineers to the Fixed Price Light Co., 
had intimated that their cliente were prepared to treat provided they 


could be satisfied that the Council had the power to 
Fixed Price Light undertaking in Wimbledon, and could 
ment in fulfillment of any understanding that might be arrived 
without proviso or reservation ; that their cliente would in the 
meantime consider the basis on which they would terminate the 
agreement and asking for any early reply, as in the event of the 
agreement not being terminated by mutual consent, conditions 
will render it necessary for them to raise the price of electricity 
to their consumers. The Committee has informed Mesers. Hancock 
and Dykes that the Council. is not prepared to extend the period of 
the agreement, and further asked for payment of 

accounts. The application for a prov. order for the sapply of 
electricity to the parish of Cuddington has been deferred. 


York.—Year’s WOREKING.— The annual accounts of 
the electricity undertaking show that the income from 
lighting was £23,987 ; from publio lighting, £2,756 ; from power 
supplied to the Tramways Committee, E 6, 021; rents of 
&c., amounted to £1,034, making a total of 333.798. The total 
working expenditure was £18,792, including £4162 for war allow- 
ances, leaving £15,096 to be transferred to the net revenve 
account ; after payment of interest and sinking fond charges 
amounting to £12,549 and income-tax of £281, there was a tur 
plus of £2,265, which has been transferred to the reserve and 
renewals account, 
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TRAMWAY and RAILWAY NOTES. 


Australia.—A recent issue of the Commontcealih 
Engineer described the progress made in connection with the 
Victorian Railways Newport power house, which will supply the 
Melbourne Electric Railways. The 86-acre site of this station is 
about 200 yards distant from the Yarra River, the ground being 


‘covered with basaltic rock, which has been used for concrete work 


in the foundations. The main building, measuring 310 ft. long and 
415 ft. wide, is built with steel pillars and reinforced plaster walls: 
the transformer and switch houses are of brick. The concrete 
(cement, sand and water) has been applied to the walls by a com- 


pressed air apparatus which projects the mortar into the required 


position. The first section of the power plant, consisting of six 
10,000-Kw. Parsons turbo-alternators and exciters, is being erected. 
Carrent will be generated at 3,300 volts and stepped ap to 
-20,000 volte for distribution to the sub-stationr. A wet air cooling 
plant is being installed, also two 350-Kw. auxiliary turbines and a 
test pond for 13,500. Kw. capacity, together with special arrange 
ments to facilitate the testing of any steam-electrical set. Some 
nine miles of cables for auxiliary plant are led through cement 
conduits in the foundations. An electrically-driven 60-ton crane, 
with a five-tcn auxiliary hoist, is provided in the engine-room. 
The assembling of the first 12 boock boilers and Gres 
eoonomisers has been practically completed ; the complete equip 
ment will consist of 24 boilera each evaporating 30, 000 Ib. of 
water per hour, working at 210 Ib. pressure and supplying steam 
superheated to 600° F. The boilers are erected in pairs, each pair 
with a 75-ft. steal chimney and fan equipment. Mechanical ocal 
conveying and suction ash plants are being provided, the former 
for supplying bunkers over the boilera and adjoining coal stores. 
The condensing water is obtained from and returned to Hobsons 
Bay, and a pair of rotary screens is provided in each inlet 
conduit. Pa 4, 

The Government Bill providing for the tempo control 
of the Melbourne tramways, after they have eon: takin over 
by the Government from the Melbourne Tramway and Omnibus 
Co., provides for a Board, contisting of five membere, appointed 
by the Governor in Council; the Board is to have power to borrow 
up to £500,000 by way of overdraft or debentures, to provide 
for the running of the tramways. A tramway fund is to be 
created, and all moneys received by the Board are to be paid into 
the fund, except certain amounts which will be required to mest 
working expenses. The Board will be appointed as soon as the Bill 
is enacted, and will remain in office until Ootober 3lat, 1917, ot 
until such date earlier as the Governor in Council may determine 
on.— Melbourne Age. 


Belfast.— According to figures supplied by the general 
manager, the effect of providing a 20-minute servioe on certain 
Corporation tramway routes which fofmerly had a 10-minate 
service, has been a weekly net loss of £80. The 10-minute service 
is to be restored. 


Brad ford.— Recently Mr. C. J. Spencer, the Corpors- 
tion tramway manager, reported on the questicn of adopting : 
system whereby the oolleation of fares by conductors would be 
avoided, the suggestion being that tickete ehonld ba purchesed in 
advance, the proposal having a bearing upon the emplc yment of 
women conductors, He considered the suggested unwork: 
able, and likely to result in the employment of a larger instead of 
a emaller staff. Mr. Spencer states that he is attracted by the 
idea of volunteer labour as employed at Birmingham, and conridert 
it would be desirable to consider it for future use; he sls 
suggested that a certain number of women conductors should be 
employed on certain routes as au experiment. 

The Committee decided to defer the question of employing 
women until it had seen the result of an appeal for men of 
hetween 10 and 50 years of age, and aleo that the recommends. 
tions of the manager with regard to volunteers be adopted. 
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Blackpool.—Tramway ACcIDENT.—A collision occurred 
on the Corporation tramwaye, close to the central station, on 
December 2nd, when the town was enveloped in a heavy feg. Both 
cars were damaged, and two or three passengers complained of 
shock, while a lady conductor had a fortunate escape from serious 


injury. 
Colchester.— FEMALE Conpucrors.—The T. C. has 
decided to have 10 females instructed with a view to their employ- 


ment as conductors on the electric tramcars. 


Continental.—Itaty.—The Consiglio Superiore dei 
Lavori Pubblici has approved of the scheme for the electrification 
of the whole of the Sangritana line, The kilometre subsidy has 
been increased to 10,000 lire for kilometre for 50 years. 

The Sindaco of Verona has been authorised to invite tenders for 
carrying out the construction of the Valpantena electric tramway, 
which is to be worked by the syndic, 

Two weeks’ experimental running of four electric goods trains 
on the Bardonecchia-Modane trunk line, inoluding the Frégus 
tunnel, have given moet satisfactory results, and, in consequence, 
the goods service in and out of Italy will be forthwith established. 
The passenger service on the same section, hitherto in operation 
1 Bussoleno and Bardonecchia, will ‘shortly be extended to 

ane. 


Derby.— FEMALE Conpuctors.—The T. C. has decided 


to employ women conduotors, owing to the scarcity of male 
labour. 


Keighley.—ExrENSIONS.— The T. C. has applied for an 
extension of time until August 7th, 1917, for the completion of 
the overhead equipment for electrically- propelled vehicles from the 
tramway terminus at Ingrow to Oxenhope. 


IL. X Y. Railway Electrification.—To supply energy 
to the last electrified section of the L. & T. Co., i. e., from Man- 
chester to Bury, rid Heaton Park, and for future lines which it is 
understood will be converted to eleotrical working, a power station 
has been built a few mile: out of the city. The initial plant 
- consiste of two 5,000-Kw. 6, 600- volt turbo-alterators, by Mesars. 
Dick, Kerr & Co., which will supply three-phase current to two 
sub-stations at Victoria Station, Manchester, and at Radcliffe ; 
also a third turbine unit consisting of a 500-Kw. three-phare 
25-cycle Westinghouse geared turbine set, to generate current at 
440 volts, for auxiliary uses. 

The main switchgear has been supplied by the British Thomson- 
Houston Oo, Three 1,000-Kw. Dick, Kerr rotary converters with 
transformers are installed in each sub-station for supplying the 
trains whioh, as pointed out in a short article on the special form 
of conductor rail used, which appeared on page 315, will be 
supplied with direct current at 1,200 volta pressure. -The train 
equipments are alao by Messrs. Dick, Kerr, and each motor coach 
will be equipped with four 200-H. . motors. 


Newcastle.—Trarric DirricuLTIESs.—The City Council, 
on Wednesday last week, considered a resolution that the Tram- 
ways Committee be instructed to arrange that the last car shall 
leave the City Terminus at 10.30 on each week day, and 9.30 on 
Sundays. An amendment that the Committee be instructed to recon- 
sider the matter, with a view to giving further travelling facilities, 
wascarried. Mr. R. Mayne, chairman of the Tramways Committee, 
said the Tramways Committee was conscious of the inoonvenience 
caused, but it was carrying 50,000 more workmen per week. It 
had the offer of 120 volunteers, and if it had the offer of 240, who 
could be properly trained, a modified service could be given at 
night. The difficulty was to get men who could train during the 
day. He thought there were mauy men in the city whose occupa- 
tion would enable them to give their services during the day— 
insurance agents and ministers of the Gospel. Under the present 
system the outward bound cars leave the city about 9 o'clock. 


Sheffield.—_Tramway ESTIMATES, &c.— Owing to the 
severe strain on the motormen and conductors, in consequence of 
the heavy traffic at Christmas, the City Council is recommended to 
authorise the Committee, if it deem it advirable, to suspend the tram- 
way service altogether on Sunday, the 26th inst. It ia anticipated 
that the working of the tramways for the years ending March 25th, 
1916 and 1917, will show net balances of £34,974 and £23,635 
respectively. These figures are subject to any adjustment which 
may be neceseary in respect of the Excess Profits tax. 


Stockport.—The T. C. has approved a recommendation 
of the Tramway Committee, that with a view to inducing more 
regular attendance to duty a gratuity of 28. per week be paid to 
all motormen, conductors and inspectors who work a complete 
week in accordance with the duty sheets of the department, pend- 
ing the return of the members of the department now with the 
Forces. . 


TELEGRAPH and TELEPHONE NOTES. 


Hull.—The Corporation Telephones Committee has 
agreed to grant female operators a bonus of 18. 6d. per week, no 
previous provision having been made for female employés, As 
regard the male staff, the Committee has agreed to recommend the 
Council to adopt the Post Office scale of bonuses, 3s. to those in 
receipt of less than £2, and 2s. to those receiving between £2 and 
£3 weekly. 


Japan.—Hitherto no private person has been permitted 
to establish or work any apparatus for wireless telegraphy in 
Japan, According to a new regulation, however, which came into 
force on November Ist last, radio-telegraphy may, subject to a 
licence being first obtained, be installed for private administration 
outside the State telegraph and telephone area, in vessels and 
in aircraft. A licence may also be obtained by persons who con- 
duct experiments in wireless telegraphy. 


Leyton.— With a view to economy, the Establishment 
Committee of the U. D. C. is considering the desirability of establish- 
ing a central telephone switchboard with extensions. E 


Russia.—The Minister of the Interior has applied to 
the Council of Ministers for an allocation of 350,000 roubles, to 
construct a fourth telephone line between Petrograd and Moscow, 


Wireless Telephony. — It is announced from 
Christiania that Mr. Frost, the Norwegian manager of the radio- 
station at Stavangar, has devised a new apparatus for wireless 
telephony, and has associated himself with the Marconi Co. in 
the matter. At present further experiments are being made with 
the apparatus at the English Marooni station to ascertain the 
reliability of the system. . | 


CONTRACTS OPEN and CLOSED. 


OPEN. 


‘Australia, —ADELAIDE.—January 19th. P. M. G. Com- 
mon - battery switchboard. See Offloial Notioes November 19th.” 

January 26th. Deputy P. M. G. Twenty tons of galvanised - iron 
wire, 400 Ib. to the mile.“ 

BRISBARR.— P. M. G. January 26th. — Galvanised-iron wire. 
January 5th.—Jointing sleeves and copper-clad steel wire. See 
“ Official Notices” November 19th. acc 

January 26th. Deputy P.M.G. Telephone instruments, parts 
and accessories, * 

SyYDNEY.—January Sist. Three electrically-operated railway 
freight-car transferers, for Jones Bay wharfage, Pyrmont. Partion- 
lars from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

February 7th. Metropolitan Board of Water Supply and 
Sewerage. For No. 1 pumping station at Ultimo. Two centrifugal 
pumps and electric motors (4,000 gallons per minute each), 
switch starters, ko. Contract No. 1, 301.“ 

February 28th. Municipal Council. Tenders for induction 
regulators. Specifications (lls. 6d.) from the Electric. Light 
Department, Town Hall, Sydney, 

MELBOURNE. — January 4th. P.M.G. Electric measuring 
instruments, telephone parts, and automatic oommon - battery 
telephones.* 


Beckenham.— December 12th. U.D.C. 2,000 tons of 
Midland slack coal (100 tons per week from January 1st, 1916), for 
the Electricity Department, See Official Notices December 3rd. 


Brighton.—December 14th. Electrical fittings, for the 
B. of G. Mr. Horace Burfield, Hlerk, Parochial Offices, Prinoe’s 
Street, Brighton. 


London.—Werst Ham.—December 16th. Three months’ 
supply of electrical fittings, for the B. of G. Forms of tender 
from Mr, T. Smith, Clerk, Union Road, Leytonstone, N. E. 


Nuneaton.—December 24th. Corporation. Supply and 
erection of an overhead line, for the Electricity Department. See 
“ Official Notices to- day. i : 


Redditch.—December 28th. Council. Eighty tons per 
week, for three months, of D S. nuts or rough slack, See “Official 
Notices” to-day. 


Reigate.— December 15th. Lubricating oil for six or 
twelve months, for the Corporation electricity works, suitable for 
Diesel engines and air compressors. Particulars from the Electrical 
Engineer, 


South Africa.— DUnBAN.— January 5th. Corporation 
Telephone Department. (1) Telephone apparatus and materials ; 
(2) underground cables; (3) 540 C. i. pipes, 9 ft. long, for cables. 
Meesrs, Webster Steel & Co., 5, East India Avenue, E.C., are the 
Corporation's London agents. 


Spain.—January 26th. Construction and installation 
in the Cadiz Naval Arsenal of an electric power plant. Conditions, 
o., from the Negociado Quinto de la Segunda Seccion (Material) 
del Estado Mayor Central de la Armads, Ministerio de Marina, 
Madrid. Deposit £800. Local representation — Board of Trude 
Journal, | 

January 28th. Sixty years’ electric tramway concession, Monte 
del Pardo district, Madrid. Direcsion General de Obras Pablicas, 
Ministerio de Fomento, Madrid, | 
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Walthamstow.— December 15th. U. D. O. Supply of 
low-tension cable, for the Electricity anes Bee “ Official 
Notices" December 3rd. 


‘Specifications for the items 5 the Board 
et Trade Commercial Intelligence Branch in London. E 


CLOSED. 


Dartford. —The following orders for coal have been 
placed :— 
Jobn Waddell & Co.—800 tons Yorkshire Main, at 35s. ee per ton. 
Cleeves & Co.—6500 tons Yorkehire slack, at Ss. 2d. porte 
waned D Bpiers & Co.—One truck of Yorkshire “ hurerofs,” at 298. 7d. 
per 


Grimsby.—The Public Lighting Committee has accepted 
the tender of Mesers. W. Lucy & Co., Ltd., to supply, for a period 
of two years, house service boxes at an approximate cost of £260, 
and house fuse boxes at an approximate cost of £301; also the 
tender of Meesra, Ed. Bannister & Co., Ltd., to supply ap to 200 
tons of Brodsworth nutty slask, at 153. 7d. per ton. 


Middleton.— The E C. has accepted the tender of Messrs. 
Spurrier, Glazebrook & Co. for cylinder and engine oils, and that of 
ogni ba for extensions, required at the eleotricity station 

ouse. 


Sheffield.—The City Council has accepted the tender of 
Mesers. Thos. A. Ashton, Ltd., at £215, for. eleotrio light fittings 
at the King Edward VII Hospital. 


Southampton.—The Electricity Committee has received 
the following tenders for the purchase of 450 yards of l-in. high- 
tension concentric lead-covered paper-insulated cable and 800 yards 


of "025 cable :— 
480 yds. 1:00 lead- 800 yds 


covered cable. *025 cable 
BL A & Helsby Cables, Ltd. career ved) £121 291 
Ltd. 1838 91 
Prelit General Cable Works, Ltd 8 129 103 
W. T..Henley’s Tel. Works Co., Ltd.. 184 98 


The following tenders have been accepted by the Tramways 
Committee for the supply of a . — 
Generator 


and motor. Switohboard. 
Lancashire Dynamo Co. (accepted) £181 £100 
British Westinghouse Co. 1 to apecitication) 202 138 
Phenix Dynamo Co., Ltd . . M 141 


Also the tender of Thermit, Ltd., for welding 140 tram rail j>inta, 
at 25s. per joint. 


Stockport.— The Corporation Hospitals Committee has 
accepted the tender of Messrs. McClure & Whitfield, for wiring for 
the la laundry and electric irons. 

The Tramways Committee has accepted tenders of the following 
firms for stores: —Mesera. Dick, Kerr & Oo., Ltd., H. Hollingdrake 
and Son, B. T H. Co., Ltd., Baxendale & Co., Wilkinson, Heywood 
and Clarke, the Liverpool Jute Bag Co., Spicer Bros., Ltd., Rostron 
Bros., McClure & Whitfield, Brecknell, Munro & Rogers, and the 
Brush Electrical Engineering Co. 


Weymouth.—The T.C. has accepted the er of 
Mr. Bryer Ash for 300 tons of stock coal for the orks, 
at £1 3». 4d. per ton; and that of the Direct Coal Supply Co. of 
Yeovil, for 250 tons of best Admiralty smokeless coal. 


FORTHCOMING EVENTS. 


Univ College Londoa.—Friday, December 10th. At5pm. Lecture 
on Domestic Elecaric Heating.“ by Prof. A. H. Barker. 
Friday, December 17th. At 6 p.m. Sixth lecture on Eleotrio 
Heating and Electric Furnaces,” by Prof. J. A. Fleming, F.B.8. 


Greenock Electrical Society.—Friday, December 10th. At 7.45 p.m. At 
Temperance Institute, 19, West Stewart Street, Paper on Biectric 
Tramways,” by Mr. J. Pune b. 


Fi iday. December 17th, At 7.45 p.m. Special Open Meetiog. 


North of Engla and Institute of Mining and Mechanica) Engineers.— 
„ cember llth. At 2 pm. At Neville Hell, Newcastle. General 
ceting. 


Royal Society of Arts.—Monday, December 13ih. At 4.90 
5 reet, Adelphi. Cantor Lecture, on Optical Glass 
r. W. Rosenha in,. F. R. s. 


Uinaniaating Engineering Socie ety.—Tuesday, December 14th. At 8 pm. 

At th eat Society 61 Arte, John Street. Adelphi, W. C. Paper on 
” Recent Developments in Electric Incandescent Lamps in Relation to 
luminating Engineering,“ by Prof. J. T. Morris. 


Post Office Telephone and Telegraph Society of London. _Taesday, 
‘December lith. At 6.30 pm. At the I. E. E., Victoria Embankment, 
W. C. Fifteen-minute pipers on Supervision as ssen from B lo 
dy Mr. 8. A. Conse „ Phonograms,“ by Mr. B. R. Mead, The Deficit on 
the Telegraphs,“ by Mr. W. H. F. Webb. 


Association of Supervising Electricians.—Tuesds 
7.15pm. At Bt. Bride's Institute, Bride Lane, E. G. 
Lifts.“ by Mr. H. Marryat. 


Institution of Civil Engineers. Tuesday, December 14th. At 5.90 p.m. 
At Great George Street, Westminster, 8. W. James Forrest Lecture oe 
Electrical Railways,” by Mr. H. M. Hobart, to be read by Mr. J. A. F 
Aspinall; also Special General Meeting. 


m. At John 
ture II), by 


; Diveinbes 14th. At 
Paper on Electric 


No Soci of Engineers.—Wednesday, December 15th. 
7.80 p.m. At 1 Waben Hatel, Milton Street. Paper on “The Eee 
lution of High-Speed Steel, by Mr. A. W. Shepherd. 
tion of Electrical 
At Victoria Embankment, 
Distribution systems,"’ by Me. J. es 


neers, —Thunds December 16th. At 8 
ron” Tue Design of High-Pressare 


(Western Local Section).—Monday, December 18th. At 5 pm. 

In the Old Library of the South Wales Iastitute of Bogineers, Park Piace, 
Cardiff, Paper on “ The Design of High-Pressure Distribution 

Heed J. R. Beard. After the meeting there will be an ° 


(Manchester Local Section 1.—Toesday, , December Lich. A$ 7.80 p. m. 
At the Eingineece’ Clab. J Paper on on The Design of High-Pressure Dis- 


tribution Systeme, by Mr. 

(Scottish Local 8 ree lach. Ad 6 pu 
At Princes Street Station Hotel Paper on Ele erte 
Heating : lts Present Position end Fature . dy Mr. G. 


(Birmingham Local Section). 5 December 1h. At 
7 p.m. At the University am und Paper on Notes on the 
nition of Explosive Gas Mixtures by Bleoteio Sparks,” by Mr. J. D. 


organ. 
(Students' Sectlon).— Wednesday, December 15th. At 1.45 
At the I. E. B., Viotoria Embankment, W. O. Paper ona Phe Al 


Eleo Arrester with an Introduction on Electrical Disturbances," 
by Mr. A. G. Ramsey. 
institntion of Mechanical sers.—Friday, December 17th. At6 pm. 


At 11, Great George Street, eral . W. Paper on E 
Collages and the War.“ by Dr. R. M. Walmsley and Mr. C. E. ‘Leas. 


Electro-Harmonic Society.—Friday, December 17th. At 8 p. m. At Holboca 
Resta king Concert. 


taurant. 8mo 
At Bolbeo and alt 8 General 


North-East Coast Institution of 
December i7th. At 7.30 pm. 
Meeting. 
—Gaturday, December 18h, As 
Discussion Evening. 


Manchester Association o £ Engineers. 
Grand Hotel, Aytoun Street, hester, Topical 


NOTES. 


Electrical Engineer Recruits.—As we go to press we 
learn that the London Electrical Engineers rer gala 46 
Regenoy Street, S.W.) are now open for recruiting again. 


Electricians and Instrument Repairers Wanted.— 
There is a great and urgent need for the above for the Royal 
Engineers Wireless Section. We would draw the attention of 
suitably qualified men wishing to enlist for the period of the war 
to a notice appearing among our official advertisements to-day. 


Fire Caution.—The British Fire Prevention Committee 
has issned a spectal Christmas Fire Warning.“ free, for the public 
use in connection with public and private Ohristmas entertain. 
menta, &c. Electricity users are warned not to make the slightest 
change in electric wiring without consulting a competent electrician 
or an electrical inspector. Oopiesof the Warning are obtainable 
from the Committee, ali written application with the neoremry 
return postage enolo 


- Nitrogen Fixation in Russia.—It is reported in 
Ssandinavian papers that a large company with strong capital 
backing has been formed in Russia for the purpose of manufac- 
turing nitrates from the nitrogen of the air. The process to be 
used is the well-known Birkeland and Eyde process. All arrange- 
ments with the Norwegian company, owners of the Birkeland and 
Eyde patents, have been made anda plaut is being built in the 
North of European Rus: ia, off the White Sea.— Metallurgical aad 
Chemical Engineering. 


Electric Heating and Electric Farnaees.—In his 
fifth lecture at University College, London, last week, Prof. J. A. 
Fleming desit with the products of the electric furnsee- 
carborundum, graphite, aluminium, caloium oarbide, quartz gias, 
aud the ferro-alloys being the principal substances. The enormow 
industry that hae grown up at Niagara, in connection with the 
supply of cheap electric power that is available there, wu 
dessribed, after whioh some views of the aluminium works at 
Lochleven, in Scotland, were given. A great advantage of the 
smelting of aluminium from bauxite was shown to be the oon - 
tinuity of the process, which is carried on day and night, the raw 
materials being added and the molten metal tapped off without 
interrupting the process. 

The quartz glass which is now so widely used, and is of con- 
etantly inoreasing importanoe, is prepared electrically; in the 
perfectly transparent forms the air bubbles, said the lecturer, are 
eliminated by heating the material in an electrio farnace under a 
pressure of 500 lb. per sy. in. The importance of the ferro alloys 
dates from the disoovery of the remarkable effects of smal! per- 
centages of manganese, tungsten, vanadium, nickel and molybdenum 
on the dynamic qualities of steel. While 0°6 per cent. of vanadium 
raises the tensile strength of steel only from 36,800 Ib. per sq. in. 
(ordinary carbon steel) to 45,620 Ib., it increases the resistance to 
shouk enormously—vanadium ateel standing 12,776 shocks, whilst 
carbon steel endured only 4,200. Most of the specis! steele” ars 
made in electric furnaces. Such minute percentages cannot isra 
mized with the oharge, ao they are introduced in the f 
alloys with iron. 

The lecture concluded with a brief account and demonstration 
of electric welding. 


Appointments Vacant.—Switchboard attendant for 


Lancaster (278. 6d.).; electricians and instrument repairers fer 
the Wireless Section, R. E. See our advertisement pages to-day. 
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Electric Propulsion of Battleships.—The following 
abstract of a paper read by Mr. W. L. R. Emmet, before the 
American Society of Naval Architects and Marine Engineers, 
appeared in a recent issue of Shipbuilding and Shipping Record :— 
The Navy Department of the United States has awarded to the 
General Electric Oo., of Schenectady, N V., a contract for electric 
propelling machinery for the new battleship Culifornia, which is 
being buit at the New York Navy Yard. This ship is of the 
largest and most powerful class which has been adopted by the 
United States. Her displacement ie 32,000 tons, and her maximum 
„$ 3 speed is to be about 23 knote, requiring about 37,000 8. H.P. The 

contract with the General Electric Co. covers two turbine-driven 
generating unite, four propelling motors (one for each shaft), 
f switching apparatus, cables, instruments, &c., two turbine-driven 
,. exciting unite, and a complete equipment of condensing suxiliaries 
and ventilating blowers, all driven by motors from the exciting 
units. In fact, it covers practically the entire engine room equip- 
ment except the main condensers. 

Each of the auxiliary units is of 300 Kw. capacity with a 210- 
volt direct-carrent generator geared to a high speed, non-condensing 
turbine. These turbines will exhaust into the heaters or into the 
main turbines, or both. 

The motors which drive the auriliaries will be designed for a 
considerable range of speed variation, so that the auxiliaries will be 
adaptable to economical conditions at different speeds of the ship. 

The award of this contract was the result of a very long cam- 
gi paign conducted by the writer in which the equipment of the 
E. collier Jupiter has been an incident, 

„The Jupiter has now been in commission for two years and has 
proved an unqualified success. The steam consumption of the 
main drive with 190 Ib. pressure, dry steam, and 285 in. vacuum 
is 11 lb. per H.P.-hour delivered to the propeller shafts, which is 
at least 30 per cent. better than is done by reciprocating engines 
in ships of the class. There is also evidence of further saving in 
the Jupiter, incident to the fact that her large slow-speed propellers 
are turned with a perfeotly uniform angular motion and with 
entire freedom from racing, conditions heretofore unknown with 

2H) such propellers. | 

a The generators for the California are bipolar alternatora and 
: } the motors are arranged to be connected either for 24 poles or 36 
_ poles, For economic cruising at 15 knots or less, ons generator 
E will be used with motors on 36 pole connection. For higher 
2. speeds the 24- pole connection will be used. The ship will be 
cr oapable of operating at a speed of about 18˙5 knots with one 
2 generator. ; 

27 Speed variation with either motor connection will be effected by 

+ @Ohange of turbine speeds through the agency of variable speed 
governors designed to hold automatically any desired speed within 
3 usual ranges. This arrangement, which is also used in the Jupiter, 


Pe F- — 
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entirely prevents racing and makes it convenient to hold a fixed 
. speed irrespective of varistions in sea, weather or steam conditions. 
It is thought that this feature will be valuable in fleet formations. 
The steam consumption guaranteed on the California covers the 
total steam required for the main turbines and engine- room 
auxiliaries as described above. The conditions are 250 lb. gauge 
pressure, dry steam, with euch vacuum as can be produced under 
trial odnditions. The guaranteed water rates per horse-power 
delivered by the propeller shafts are as follow:—At 10 knots, 
14°6 lb.; at 15 knots, 11˙4 Ib.; at 19 knots, 111 lb.; maximum 
speeds, 11°9 Ib. 

Very heavy penalties are imposed in case these guaranteed con- 
sumptions are exceeded in trials, $25,000 per lb. for the two lower 
speeds and $20,000 per Ib. for the two upper speeds. 

At full speed the California propellers will make 175 R. P. ., this 
being .about the lowest speed of propellers which is practicable 
within the space. The propeller speeds proposed for the sister 
ships with Parsons turbine drive is 240 R. P. M., and comparisons by 
Dyson's method indicate that this speed difference will give the 
California an advantage of about 9 per cent. in propeller efficiency. 

The following table gives a comparison of steam consumption 

per effective horse-power between the California as guaranteed, the 
Florida ani Utah which are driven by Parsons turbines, and the 
Delaware, which is driven by recipocating engines. These figures 
are taken from the published records of trials: — 


: Prop. speed. 
12 kts. 15 kta. 19 kts. 21 kts. Al kts. 
Florida $1°8 — 24 0 23 0 328 
Utah ‘eee 287 — 20˙3 210 323 
-© Delaware... 22°0 — 18°7 210 122 
California... 17˙3 15˙2 15°0 16°4 175 


Such a table as this affords the truest basis of comparison of 
prime movers in ships. 

Tas estimated weight of the propelling machinery without con- 
dene ing auxiliaries is 530 tons, and that of the turbines originally 
propoeed was 653 tons. 

Comparing the arrangement of the machinery of the California 
with the Utah, and a geared turbine equipment for a large warship 
shown ina paper by Sir Charles Parsons read in March of 1913, 
Me. Emmet drew attention to the simplicity of piping, steam and 
vacuum connections with the electric drive as compared with the 

otber methcd:. The California has two turbines, the Utah has 10, 
and the proposed Parsons geared equipment bas 32. j 

All of the steam passages between turbines in these arrange- 

meinde involve loss of usefal pressure, and many of them involve 
yiak of vacuum loss through air leakage, for it must be remem- 
bered that ships are often subject to vibration and that there may 
he mp preciable relative motion of these different parts through 
. strains or working of the ehip, or through their own 
maer tim when the ship is vibrating or labouring in a seaway, 
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The Gas Turbine.—Messrs. Brown Boveri, of Baden, 
Switzerland, have for some time been experimenting with a view 
to producing a commercially practical gas turbine, designed 
apparently on the impulse principle. According to Industrial 
Engineering there is a group of bottle-shaped explosion chambers 
arranged radially around the shaft of this turbine. Each chamber 
has inlet valves for air and gas and an exhaust valve for the pro- 
ducts of combustion. The operation bears points of resemblance 
to a two-oycle gas engine, and may be described in general as 
follows :—Air is forced into each explosion chamber in turn. The 
gas entry valves are then successively opened and gas is also foroed 
in under pressure. When volatile liquid fuel is used, a spray ing 
apparatus worked by compressed air, on similar lines to the Diesel 
enzite, is resorted to. As the explosion chambers become filled 
with the predetermined proportions of gas and air, the mixture in 
each is fired by electric sparke. The exhaust valve in the neck of 
the explosion chamber is then opened and the hot gases rush 
out through a conical nozzle similar to that used in the two beat 
known types of impulse steam turbines. 

From the nezzle the now cooling and expanding gases impinge 
on the rotor. A fan keyed on the shaft is placed at the exhaust end 
to assist in drawing the hot gases through the rotor and accelerate 
the reduction of temperature. When the pressure in the 
explosion chamber has been spent an independent blast of air is 
forced through to perform the offica of scavenging, as in the 
two-oycle reciprocating gas engine after the completion of the 
power stroke. In the case of the turbine, however, the time 
available for scavenging is longer. A fresh supply of fuel 
is next forced into the explosion chamber and the process 
oontinues. The exhaust gases can aleo be used to raise steam in a 
small boiler, the steam being used to drive the air and gas pumps, 
and also for the producer. 

A gas turbine would occupy only one-third of the apace required 
for a gas engine of equal power, and would average not more than 
a quarter of the weight. | 

A “ Boots ” Electric.—The well-known firm of whole- 
sale and retail chemiste, Messrs. Boots, whose headquarters are at 
Nottingham, have recently added another electric vehicle to their 
fleet, being the fourth in two months, The lorry, which we illus- 
trate, is of the Oedes Electric Traction Co.'s make, the two rear 
wheels being fitted with slow-speed motors built into the hubs 
The lorry is a large one, being 21 ft. 6 in. long, and 7 ft. 6 in 


wide, and has a carrying cspacity of 4 tons. Messrs. Boots are 
already using a three- wheel electric car built by Messers. Thouvenin- 
Toll in, of Paris, an industrial truck of the Silvertown Co.'s make, a 
similar vehiole supplied by the General Vehicle Co., and two 
Napier electric chassis converted to commercial delivery vans, and 
several other electric vehioles are being added. We understand 
that the firm’s experience with the electrio vehicle has been 
extremely satisfactory. 


Admiralty Board of Invention and Research.— 
The Board has appointed a number of permanent sub-committees 
to work in conjunction with the Central Committee, of which 
Lord Fisher is president. Submarines, mines, searchlights, torpedo- 
nets (not in ships), wireless telegraphy, and generale lectrical and 
‘electro-magnetio subjects are covered by a single sub-committee, 
forming Section II, and composed of the Duke of Bucoleuch, 
Prof. W. H. Bragg, Mr. W. Daddell, Prof. Sir E. Ratherford, 
Dr. R. T. Glazebrook, and Mr. C. H. Merz. 


Controlled Establishments. — The total number 
of controlled establishments is now 2,026. The staff of. the 
Ministry of Munitions already numbers 3,000, and, acoording to 
Dr. Addison, it is growing daily. A list of 200 persons who are 

- giving gratuitous services to the Minister of Munitions is pub- 
lished in the Times for Tuesday last. It contains the names of 
many ecientific experts, employers of labour, and business men who 
are assisting. Among them the following appear :—Sir John 
Aird, Prof. H. B. Baker, Dr. G. T. Beilby, Mr.-8. Z. de Ferranti, 
Mr. W. Duddell, Sir R. A. Hadfield, Prof. J. S. Haldane, Mr. Alfred 


Herbert, Prof. B. Hopkinson, Sir A. B. W. Kennedy, Mr. Michael 


Longridge, Mr. W. T. MacLellan, Mr. 8. S. Moore- Ede, Sir H. 
Norman, M. P., Sir B. Red wood, Mr. J. Swinburne, and Prof. Sir 
J. J. Thomson. g 


~ 
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Educational.— Portsmouth Royal Dockyard School. 
—On Wednesday, December Ist, Rear-Admiral A. W. Way- 
mouth, supported by the Dockyard officers, distributed the prizes 
to the engineering, electrical and shipwright apprentioes, under 
instruction in H.M. Dockyard School at Portsmouth. 

The annual report included the following remarkable summary 
of successes gained during the year by students of the echool :— 

Two Whitworth Scholarships ont of four offered for open com- 
petition in Great Brits in (Messrs. J. E. Wright and W. E. Park). 

Nine Whitworth Exhibitions out of a total of 30 offered. 

Four Royal Scholarships out of the five offered in mechanics for 
open competiticn in the United Kingdom. 

Two Admiralty Prizes out of four competed for by apprentices 
in all the Royal Dockyards. 

One Student Cadetship in Naval Construction and a number of 
Military Cadetships to the Woolwich Military Academy. 

The-e excellent results should establish the position of the 
Portsmouth Dockyard School amongst the technical schools of the 
ozuntry. 

RovAL TECHNICAL COLLEGE, GLASGOW.—The annual report 
states that eight members of the Governing Body, 37 of the staff, 
aud 1,774 students (past and present) joined the Colours; 91 have 
lost their lives, and nine have gained distinction. The facilities 
possessed by the College for the testing of materials have been freely 

placed at the disposal of the Government, and have been utilised 
by several sections of the War Office and the Admiralty, hundreds 
of tests having been carried out. 


Institution and Lecture Notes.— Royal Institu- 
tion.—The following are the lecture arrangements at the Koyal 
Institution, before Easter :—Prof. H. H. Turner, a course of six illus- 
trated lectures, adapted toa Juvenile Auditory, on Wireless Messages 
from the Stars ” : How the Meseages are Carried, December 28th : 
How the Messages are Received, December 30th ; First Message, 
January Ist; Second Message, January 4th; Third Message, 
January 6th Fourth Measage, January 8th. Prof. W. A. Bone, three 
lectures on Utilisation of Energy from Coal.“ Prof. Henry E. 
Armstrong, two lectures on “Organic Chemistry in War.“ Prof. 
Sir J. J. Thomson, six lectures on “Radiation from Atoms and 
Eleotrons.” The Friday evening meetings will commence on 
January 21st, when Prof. Sir James Dewar will deliver a discourse 
on Problems in Capillarity.“ Suooeeding discourses will be given 
by Prof. E. G. Coker, Prof. S. P. Thompson, Prof. Sir J. J. 
Tbomeon, and others. ; 

Association of Mining Electrical Eogineers.— A mcet- 
ing of this Association will be held in the Grosvenor Hotel, 
Deansgate, Manchester, on Saturday, December 18th, when a paper 
by Messrs. Izod and Rouillard, entitled ‘Centrifugal Pumping 
Plant of the Roodepoort Deep. Ltd.,“ will be read and discussed. 

A ooal-cutting demonstration took place on Saturday, at 
Bredisholm Colliery, near Glasgow, under the auspioes of the West of 
Sootland Branch of the Association. A series of similar demon- 
strations will be held throughout the oruntry, and the promoters 
are endeavouring to arrange that a different type of coal-cutter 
shall be explained on each occasion. Mr. Robert Rae, of Messrs. 
Anderson & Boyes, Motherwell, gave an interesting demonstration, 
the machine used being one of the latest type manufactured by his 
firm. Upwards of 150 managers and machinemen from all parts 
of Lanarkshire were in attendance. 

Institution of Electrical Engineers —The Institution has 
been in correspondence with the Local Government Board with 
with regard to the periods sanctioned by the Board for the repay- 
ment of municipal loans, seeking to obtain extensions of these in 
respect of cables, conduita, storage batteries, and reinforced 
concrete. The Board has agreed to extend the period for conduits 
from 25 to 30 years, and for storage batteries from 5 to 7 years, 
but declined to receive a deputation on the subject, 

The Council has made spplication, in the name of the Institu- 
tion to the Research Advisory Council appointed by the Board of 
Eduoation, for grants in aid of the researches which the Research 
Committee has in hand or has decided upon. The Council has 
approved a report of the Research and Wiring Rules Committees 
urging the desirability of carrying out an investigation into the 
mechanical and physical properties of rubber considered as an 
insulating material, and inoluded it in the list furnished to the 
Research Advisory Council. 

At the meeting of the YORKSHIRE LOcAL SECTION on Wednes- 
day last, Prof. A. B. Field read his paper on Some Difficulties of 
Design of High-Speed Generators.” 


Foreign Trade.— FIGURES ror NOVEUBER.— The fol- 


lowing are the electrical and machinery figures given in the official 
returns for November :— 


IMPORTS. 

Electrical goods Month Inc. Eleren Ine, 
and apparatus, of or months, or 
excluding ma- October, dec, 1915. dec. 
chinery and un- 4 & & £ 
ineulated wire 131.334 + 68,509 981.231 — 167.786 

Machinery oe 752,661 + 335,300 8,147,036 + 1,986,883 

Ex PORTS, 

Electrical goods 
and apparatus, 
excluding ma- 
chinery and un- 
insulated wire $06,910 + 169.967 2922017 + 88,687 

Machinery 1.502,03 — 137,070 17,717,897 — 12,161,010 


Fatalities—An adjourned inquest was concluded at 
Wallsend, on November 30tb, relative to the death of Jame 
Nicholson, electrician, who was killed on November 19th by u 
explosion on board a vessel at Messrs. Swan, Hunter & Wirhen 
Richardeon’s Shipyard.—John Lauder, fitter’s labourer, stated that 
deceased and his mates were engaged on electrio wires when then 
was a loud explosion and a flash of blue flame. Four men wer 
injured, Nicholson was killed, and another man had since did — 
John George Oliver, foreman electrical engineer, said that from his 
inspection of the scene of the explosion, he could find nothing to 
account for it. He had instruoted one of the men to chan 
the battery. but gave no special instruotions. Replying to the 
Coroner, witnees said that if there had been no ventilation, or even 
defective ventilation in the place, that would accelerate the 
explosion. Questioned by Mr. F. E. Footer, who appeared for the 
Electrical Trade Union: Dibbage, the man he instructed to charge 
the battery, had no previous experience of the accumulator, which 
was a new type to the works. Frederiok Whiteside, chargeman of 
fitters, said the ventilation fan was running at 830 reva. per minste, 
John Hamilton Paterson, analytical chemist at the works, raid the 
question of the ventilators did not affect the cause of the explosion. 
Medical evidence attributed death to shock. The jury returned 
a verdict accordingly, and added that, in their opinion, the 
explosion was caused by a spark. 

John Douglas, a Sheffield fitter, while working on a scaffold, co 
Saturday morning, at Stoke Works, grasped a live electric wire, 
and was killed, 

A Manchester ooroner’s jury inquired on Monday into the 
death of Frank Southern (21), a mechanics’ labourer, who hed 
been employed by the British Westinghouse Oo., Trafford Park. 
On Friday last week he was working near a vertical boring 
mill which revolved at the rate of one revolution per minut. 
Another man who was inside a large casting on the mill called 
out to Southern in order to inform him that he might case the 
boring tool. Southern, however, without waiting to receive the 
message, put his head through a vent hole and was caught by 
the boring tool, his head being smashed to pulp, It was stated a 
the inquiry that the deceased had previously been cautioned not to 
get his head where there was any danger of injury, and it wm 
surmised that he had forgotten the instruction. H. M. Factory 
Inspector Seal said that abont 8,000 people were employed by th 
firm, and there had only been five fatalities in three years—a 
excellent record, having regard to the nature of the work om. 
ducted. A case such as the one now being investigated, adie 
the inspector, was due to what might be called unpreventatu 
causes so far as the employers were concerned, and he could not 


suggest anything likely to prevent any similar accident in faton. 


A verdict of Accidental death was returned, and Bir Vn 
Cobbett, who appeared for the Westinghouse Co., exprene 
sympathy with the relatives of the deceased. 

A Oardiff paper states that Norman Prioe, Yetradmyndt 
employed at the Penallta Colliery, was killed on December lst by 
coming in contact with a live wire. It appears that Price haw 
his Jamp on a live wire, while he attended to a tram that had lei 
the rails. 


Patents and Alien Enemies.—The Board of Trt 
has granted licences to Mr. J. J. Armfield and to Men Gibe 
Gilkes & Co., Ltd., in respect of patent No. 22, 565/18. granted to 
Honold; snd to the Lilleshall Oo., Ltd., in respect of patent Ne 
409/18 granted to the M. A. N. Akt. Ges, 


Volunteer Notes, — ENGINEERING INSTITUTIONS VOLO 
TEER ENGINEER Corps.—Ordera for Week commencing Deosmte 
13th, 1918.—By Lieut.-Ool. O. B. Clay, V. D., Commanding. 


Tuesday, December 14th.—Sohool of Arms with Architec% 
Corrs, 6 to 8 p.m. 

Thursday, December 16th.—Sections 3 and 4, Shooting. 

Friday, December 17th.—Seotions 8 and 4, Technical ; Sects! 
1 and 2, Squad, Signalling Section and Reoruita. 

Saturday, December 18th.—Uniform parade. Time snd ple 
to be posted at Headquarters later. í 
Sunday, December 19th.—Trenoh digging for Sections | and 

Parade at Victoria Station—time to be announced later. 
Sections for Teehnical Parade at Headquarters, London Elx- 
trioal Engineers, 46, Regency Street, S.W. 
Sections for Shootiag Parade at Miniature Ranges. 
Unless otherwise ordered, all Parades at Chester House. 


E. G. FLEMING, 
Company Commander and Acting Ade 


Patents in War Time.—Ina letter to the Horning P% 
recently, Mr. H. Fairbrother pointed out the necessity of legials!:? 
for the extension of the term of a patent, the manafaoton i 
whioh is stopped by the necessary requisition of works for 5 
manufacture of munitions. At present there is no provi 
oompensation for a firm making a patented article. They an 1 
tirely stopped from doing so by this cause, and all the time the '. 
of the patent is running on. What of the firm makicg apate! 
machine under a minimum licence, or the patentee from vbor = 


last, and perhaps only remunerative, part of his rights is tatr 


He must pay the annual patent taxes, and gets nothing for it 


Inquiry, — The makers of the “ Arkless" fax = | 


atkod for. 


Drills, 6.25 to 7.25 ; 7.25 to 8.25 p.m. l : 
Monday, December 13th.—Sections 1 and 2, Technical ; Sections 
8 and 4, Squad, Signalling Seotion and Recruite. 
i 
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Protecting Bright Articles from, Rust.—In the 
American Machinist, Mr. A. L. Haas remarks that the ease with 
which bright surfaces of steel or iron will tarnish is one of the 
vexations of the machine builder. Machines and other goods for 
export are often subject to tropical temperatures befọre reaching 
their destination ; the temperature may be sufficiently high to 
melt grease, and the atmosphere such that rust will easily form. 
Under such conditions special care is necessary. 

The low melting-point of many greases and the subsequent 
troubles incident to complaints from oversea destinations have led 
some ship to revert to the old white-lead and tallow coating. 
This is ed with 4 lb. of tallow to 1 lb. of white lead, the latter 
being stirred into the melted tallow. Because of the acid in the 
tallow this coating must be removed at the earliest opportunity, 
using kerosene or turpentine ; but there is no doubt that it protects 
from rust. 

The question of protective coatings against corrosion is most 
dificult in the case of quantities of small-size articles. It is 
difficult to slush them effectively: to pack in solid grease is out of 
the question ; simple oiling is insufficient, and to apply lacquer by 
hand is prohibitive on cheap goods. 

A method which has been giving first-rate results in the case of 
buckles, rings and harness fittings generally may help to solve this 
vexed question elsewhere, Cheap varnish is diluted to two or 
three times its volume with methylated spirite. On account of 
evaporation, the mixture is made up as required. 

The apparatus consists of two oil drums, each minus one end. 
An ordinary 5-gallon drum, which is 11 in. in diameter, has }-in. 
holes punched in the bottom and sidea. The other drum may be of 

5 capacity, of 12 in. diameter, or a 10-gallon drum, which 
is larger 

The larger vessel is filled about one-quarter full, and the articles 
to be treated are put in the smaller veasel. The perforated drum is 

- lowered into the liquid, immersing the articles to be coated. 

Withdrawing the smaller vessel immediately, the major portion of 

. the fluid drains back again in a minute or so. To finish draining 
and to harden the coating, the contenta are then shot out on a 
wire draining surface and in 15 min. are ready to pack. 

The process is really a cheap and effective form of cold lacquer- 
ing in bulk. The articles remain bright for long periods of time, 
while the coating is not in the least obvious—in fact, it can hardly 
be detected—so that the 5 of the goods is not altered. 
Articles so treated will stand a long sea voyage, arriving at their 
destination in perfect condition, and will then keep free from rust 
for 12 months. 

The quantity of bright buckles 5 gallons of the mixture will 
over has to be seen to be believed. Hundreds of gross can be 
treated daily by the addition of } to 1 gallon per day. An effective 
draining bed can be procured in the shape of a wire mattress. 
An inclined pan beneath it, with a draining hole at one corner, 
completes the apparatus. i 


23 
Towa. 


- Compensation Case.—At Southport County Court on 
Tuesday, Judge Thomas gave his eanction to an agreement under 
Which the Lancashire and Yorkshire Railway Co. undertook to pay 
#2100 to Percival Hingley, of Walton, as compensation for an 
aaccident he received while in their employ. It was stated that 
Hingley was a wireman, and while engaged in his duties at the 
Formby power station he was severely burned about the body, 
moe and arms. He was in hospital for about 16 weeks, and was 

Still receiving treatment. The railway company had offered him 
am. position as stores issuer, but he had refused this on the ground 
thhat it would be a bar to advancement. He was able to use his 
wight arm, but his left arm and hand were permanently stiff. In 
t roeeing to the settlement, Judge Thomas said the company had 
Triade a fair offer. 


OUR PERSONAL COLUMN. 

Ze Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements, 


Central Station Officials. —Mr. E. J. Foster has been 

z g> pointed draughtsman at the West Bromwich Corporation 

«-Lectricity works. 

During the absence of the Borough Electrical Engineer of 
_-wecrecrington (Mr, HAROLD Gray), who is serving with Accring- 
ri and Burnley Howitzer Brigade, the Acting-Engineer is 
t be paid an extra remuneration of £100 per annum from 
t hae date of Mr. Gray's enlistment. 

— During the absence of Mr. T. K. RicHanD SON on sick leave, 
tła Marylebone B. C. has appointed Mr. LEONARD, the chief 
ta tion assistant, to carry out the duties, and has temporarily 
1 r> creased his salary to £350 per annum. 

Tie Bermondsey Electricity Committee, in reporting the 
aces ignation of Mr. W. Tancrep, first engineer-in-charge, 

tates that Mr. Tancred is a most efficient officer, and while 
zat any time it would be sorry to lose his services, at the 

g-e sent time his resignation means a very great loss. Mr. 
La zacred's name is included with those of a number of the 


clerical staff who have asked for permission to enlist in the 
Army under Lord Derby's scheme. The Committee recom- 
mends the Council to refuse the permission asked for, and to 
request the Ministry of Munitions to exempt the staff from 
military service. 


General.—In the Civil Service appointments, pub 


- lished in the London Gazette, we note that Mr. H. D. T. 


— 


WALDRAM has been appointed by the Admiralty to be elec- 
trical station supervisor at H. MI. Dockyards and Naval Estab- 
lishnients. Mr. WM. MECCULELLAND and Mr. JAMES McCC'APFERY 
have been appointed electrical engineers in H.M. Naval 
Establishments. 

Mr. Alderman Situ, J.P., has been re-elected chairman 
of the Barrow Corporation Electricity Committee, which office 
he has held since its formation. . 

Colonel A. Six. Alg has been re-elected chairman, and 
Alderman Gro. CoLWILL vice-chairman, of the Swansea Elec- 
tric Lighting and Tramways Committee. ; 

Sergeant W. C. D. MILES. of the Willesden staff of the 
British Thomson-Houston Co., and formerly of the Rugby 
staff, has received a commission in the Westminster Dragoons. 
He has been in the Army since the outbreak of war. 

Mr. E. Mctrray PAUL. electrician at the Central G.P.O. 
Telephones, has joined the Wireless Section of the Royal 
Flying Corps, and is stationed in Ireland. 

Councillors Evans and STEMBRIDGE have been appointed 
chairman and deputy-chairman respectively of the Sheffield 
Corporation Electric Supply Committee. 

Mr. E. F. CLankk has been appointed temporary consult- 


ing and advisory engineer to the Sutton Coldfield T. C. elec- 


tricity department at a fixed fee or salary of £125 per annum. 
Objection was raised to the appointinent of Mr. Clarke, as 
he is a member of the Council, but it was stated that he 
had done wonderfully good work for the Council for a long 
time for nothing, und that the present temporary appoint- 
ment would mean a saving running into three figures 
arnually. 

Mr. SAMUEL Lustcarten, of Monkseaton, electrical engineer, 
a natural-born British subject, has changed his name to 
Langton. 


Roll of Honour.—Private Jack Murpny, of the Irish 
Guards, has been killed in action in France. He was for- 
merly employed in the overhead department of the South 
Lancashire Tramways Co. 

The Imperial College of Science and Technology has issued 
a list of past and present students and staff who are serving 
with the Forces. e information, which is corrected down 
to May 27th, 1915, is alphabetically arranged, and states the 
college, session or grade, rank, and regiment. An analysis 
shows that there are 715 officers and 470 men, making a 
grand total of 1,185. 

Lance-Corporal Tower, of the 6th South Staffordshire 
Regiment, who was prior to enlistment on the electrical staff 
of the Sunbeam Motor Car Co., Ltd., of Wolverhampton, 
has died of wounds received in action. 

Second-Lieutenant H. J. G. Davison, who was killed at 
the Dardanelles on June 4th, aged 28 years, was an electrical 
engineer, being an old Faraday House man. 


Obituary.— MR. C. J. Woitaston.—We regret to 
record the death, at the age of 95 years, of Mr. Charles Janes 
Wollaston, which occurred on November 27th at Burnham, 
Somerset. The Times describes the deceased gentleman as 
an interesting link with the earliest days of submarine tele- 
graphy,” and says that he was a inember of the small com- 
pany to which was transferred the concession granted by 
Louis Napoleon for laying a telegraph line under the Eng- 
lish Channel.” He was one of the engineers in charge of 
the operations on the Goliath, which started on Wednesday, 
August 28th, 1850, from Dover to lay the line thence to Cape 
Grisnez.’’ That cable soon ceased to work, but another con- 
céssion was obtained from Louis Napoleon for permanent 
communication, Which was to be established by October 31st, 
1851. Jo work this concession the Submarine Telegraph Co. 
wus formed, and a real cable, containing four copper wires, 
was manufactured for the purpose at Wapping. Each of the 
wires was encased in a covering of gutta-percha 4 in. thick, 
and the whole was protected by a layer of hemp yarn satu- 
rated with pitch and tallow, and by an outside covering of 
galvanised iron wires. The electrical testing of this cable, 
which weighed about 200 tons, was carried out by Mr. Woll- 
aston, who was also on the Government vessel Blazer, by 
which it was laid. This vessel, having the cable coiled in ite 
hold, reached the South Foreland early on the morning of 
September 25th, 1851, and, after landing the shore end, 
started across the Channel. Communication with the shore 
was maintained continuously. . . . Mr. Wollaston received 
a Civil List pension in March, 1900, in recognition of his 
services in the introduction of submarine telegraphy.” 

Eucen HARTMANN.—IThe E.T.Z. announces the death of 
Eugen Hartmann, one of the founders of the firm of Hart- 
mann & Braun, of Frankfort, at the age of 62. 

Pror. Francis RICHARD BARRELL.—The Times records the 
death of Prof. Francis Richard Barrell, Professor of Mathe- 
matics at Bristol University, which occurred suddenly while 
he was lecturing. He was 55 years of age, and among the 
books of which he was the author was one on ‘Electricity 
and Magnetism.” 
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Mr. THOMAS PARKER. We deeply regret to record the death, 
at the age of 72 years, of Mr. Thomas Parker, J. P., M. I. O. E., 
M. I. E. E., M. I. M. E., F. R. S. E., which occurred on Sunday 
last, after a long illness, at his residence at Ironbridge, his 
native village, in Shropshire. During the last few years Mr. 
Parker has been less prominently associated with the elec- 
trical world than was his wont in the earlier parts of his 
career, when his activities in electrical manufacturing and 
tramway and railway electrification work placed him in the 
front rank of the electrical industry. As a small boy he 
showed a strong inclination for mechanics, and he began 
practical work at a very early age. It is stated that in the 
early eighties of last century he discovered the action of 
nitric acid in facilitating the formation of the oxide in second- 
ary batteries, and his patent rights in this connection, taken 
out in conjunction with Mr. Elwell, formed the subject of 
litigation, in which the rival claims of these two gentlemen 
and M. Gaston Planté were considered, the Court dividing 
the patent rights between the parties. Planté's interests 
were taken over by the Elwell-Parker electrical manufacturing 
firm, which began business about this time in Wolverhampton. 
Mr. Parker was intimately concerned with the manufac- 
ture of the plant and equipment for the. Blackpool conduit 
tramway system, and the Electric Construction Corporation, 
Ltd., which subsequently took over the Elwell-Parker inter- 
ests, equipped the first section of the Liverpool Overhend 
Railway. Other electric traction installations with which he 
was closely identified included the South Stafferdshire Tram- 
ways, and his lighting installation work included the Oxford 
system. His connection with the Electric Construction 
Corporation ceased in 1894, and he formed the business of 
T. 1 Ltd., which subsequently was transferred to the 
Rees-Roturbo Co. Latterly he has not been actively con- 
nected with any of these industrial concerns, but has devoted 
his attention to consulting practice, and one piece of work 
which passed through his hands was the electrification of 
the first section of the Metropolitan Railway about ten or 
twelve years ago. He was interested also in Coalite.“ He 
once took an active interest in politics and stood unsuccess- 
fully as a candidate in the Liberal interests. 


Will.—Mr. H. STEEL, of Steel, Peech & Tozer, Shef- 
field, left £652,418 gross and £645,273 net personalty. . 


NEW COMPANIES REGISTERED. 


Fredk. R. Butt and Co., Ltd, (142,314).—This company 
was registered on December 4th, with a capital of £7,500 in £1 shares, to 
take over the business carried on by H. F. Bigge, F. R. Butt, J. II. Webb, 
and P. C. Rent, at 147, Wardour Street, W., and elsewhere, as Fredk. R. 
Butt & Co., and to carry on the business of scientific and general electrical 
engineers, manufacturers of X-ray, therapeutic, medical. electro-medical. 
wircless telegraph, and telephone and other instruments and apparatus, and 
equipment for operating theatres, surgeries, and hospitals, constructors of 
radio-telegraph and radio-telephone stations, etc. The subscribers (with one 
share each) are: H. F. Bigge, Penybryn, Copperkins Lane, Chesham Bois, 
electrical engineer; F. R. Butt, 164, Downham Road, Canonbury, N., elec- 
trical engineer, Private company. The number of directors is not to be 
less than two or more than five; the first are H. F. Bigge and F. R. Butt, 
both permanent. H. F. Bigge is the first managing director. Registered 
office: 147, Wardour Street, W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Sterling Telephone and Electric Co., Ltd.—Mortgage, 
dated November llth, 1915, to secure £948,253 17s. Id. charged an the com- 
pany's undertaking and property, present and future, including uncalled 
capital and freehold land at Dagenham, Essex. 


Rawlings Bros., Ltd.—Issue on November 19th, 1915, of 
L J. 100 debentures, part of a series of which particulars have already been 
filed. 


Barraclough Brothers, Ltd.—Particulars of £1,000 deben- 


tures, created July 27th, 1915, filed pursuant to Section 93 (3) of the Com- 


pantes (Consolidation) Act, 1908, the whole amount being now issued. Pio- 
perty charged: The company's undertaking and property, present and future, 
including uncalled capital. No trustees. 


Jarrow and District Electric Traction Co., Ltd.—A memo- 
randum of satisfaction to the extent of £20 on October Ist, 1915, of deben- 
tures created August 3rd. 1910, securing 420.000. has been filed. 


Carville Site and Power Co., Ltd.—Issue on November 
27th. 1915, of £10,000 debentures, part of a series of which particulars have 
already been filed. 


Northampton Electric Light and Power Co., Ltd.—Particu- 
lars of CA. M second debentures, created October Toth. 1915, filed pursuant 
to Section 93 (3) of the Companies Consolidation) Act, 1908, the amount of 
the present issue being 16.100. Property charged: The company's under- 
tahing and property, present and future, including uncalled capital, subject 
to first debenture stock, No trustees, 

A memorandum of satisfaction in full on November 11th, 1915, of two drehen- 
tures dated January 13th and Januory 30th. 1911, securing respectively C5 
and all moneys due for the time being to the Northamptonshire Union Bank, 
Ltd.. has been filed. 


Rhondda Tramways Co., Ltd.—A memorandum of satis- 
fection to the extent of £4000 of charges dated March 24th, 1911. November 
13 b. 1912, and March With, 1915, sscuring 4250,00 has been fil 


been successful. 


CITY NOTES. 


French Electrical Companies, 


The Societé Electro-Mctallurgique Francaise de Forges 
sulfered severely from the influence exercised by tbe war. 
The gross profits declined from 4613, 000 in 1913-14 to 4359,00 
in 1914-15, and the net profits from £202,000 to £64,000, while 
the dividend has receded from £2 16s. to £1 4s. per share co 
an ordinary share capital of £600,000. 

The Socicté d' Electricitè de Puris, which has an ordinary 
share capital of 41,000, 000, has only now proceeded to distn- 
bute the dividend for the year which closed on June Anh. 
1914. At the general meeting held in January, 1915, the 
rate of distribution was fixed at 168. per share on the ordinary 
capital, and £1 6s. 8d. per share on the deferred shares, less 
income-tax. This works out at 158. 4d. on registered shares, 
ls. 10d. on bearer shares, and 228. 3d. on the deferred zbare. 

The Compagnie Parisienne de l'Air Comprimé reports net 
profits of £643,000 for the year ended with June 3th, 1915, 
as contrasted with £157,000 in the preceding year. ‘The 
diminution, which had been foreseen, is attributed to the 
fact that the electrical department did not yield any results. 
whilst the influences of the war ca a considerable restric- 
tion in the consumption of compressed air, the production cf 
which was also rendered more expensive owing to the advance 
in the prices of coal. It is proposed to pay a dividend rt 
a 15 per share, as compared with £1 163. per share in 
1913-14. ; 

The Société Générale des Nitrures, which was formed by 
French aluminium producing companies two or three years 
ago, reports that the company’s investigations in 1914-15 were 
hampered by the war. Arising from experimental and in- 
stallation work the company realised a gross surplus of 
£32,000, as PEA with £81,000 in the preceding year, and 
net profits of £5,500, as against £32,000, on a share capital 
of £136,000. Four new patents had been applied for. and the 
investigations regarding a new method of manufacture had 
. It is added that the Norwegian Nitrate C» 
had fully responded to expectations. 

The accounts of the Compagnie Française dea Cables Tele. 
graphiques, of Paris, which has a share capital of 450, , 
show that the receipts from the cable traffic in 1914 amount! 
to £355,000, as compared with £261,000 in the previous year, 
the increase being principally due to the growth in the Atlante 
messages with America since the outbreak of the war. An 
augmentation also took place under the heading af various 
receipts, namely, from £28,000 in 1913 to £33,000 last yesr. 
chiefly. owing to the N in the United States and 
Hayti Telegraph & Cable Co. The share of the French Gor- 
ernment in the working results of the Paris company was 
£51,000, of which slightly over one-half referred to the fre 
transmission of official telegrams. The net profits amounte! 
to £91,000, which permits of the payment of a dividend at 
the rate of 4 per cent., as against 2.4 per cent. in 1913. Out 
of the balance of £64,000 then remaining, two-thirds bave 
been applied according to the convention with the State © 
writing down the internal guarantee and advances made by 
the State, and the other third has been placed to the coz- 
tingency fund. 


Cordoba Light, Power & Traction Co., Ltd.—The 
report for the vear ended September 30th shows that th 
profit, after meeting all charges, is £19,035, and with A. 
brought in, the total is £45,356. It bas been customary, 
hitherto, to pay half-yearly dividends on the preference shares 
on February Ist and August Ist. In future the dividend 
period will correspond with the financial vear of the compans 
A dividend at the rate of 6 per cent. (less tax) has already 
been paid on the preference shares for the half-vear to January 
lat, absorbing £8,150. To give effect to the alteration in tiw 
dividend period the directors now recommend the payment 
of a dividend at the rate of 6 per cent. per annuin (less tas, 
on the preference shares for the eight months to September 
30th. requiring £10,625, and £26,581 is carried forward. The 
period covered by the accounts was one of great depress n 
in the Argentine, from which there was some recovery dunn: 
the latter part of the year. Arrangements were concludes 
recently, with the consent of the Treasury, for the issue. ot 
December Ist, of £500,000 6 per cent. promissory notes. This 
has permitted of the replacement of the notes which mature! 
on that date and the repayment of other obligations ol the 
company.—Financial News. i 


New Russian Electrical Companies.—The Elektr 
chestve Co., of Vyaznikach, began operation on Out lwr 
Ist / Iàth. 1915. The offices of the company are in the town +f 
Vvaznikach, in the Government of Vladimir. 

The Russian Co. “Elektrovod " is being formed with 3 
capital of 500.000 roubles to exploit the electric station, water 
works and mills of the united villages near St. Enakiwve 


Automatic Telephone Manufacturing Co., Ltd.— Ihr 
preference share and transfer books will be closed from 1710 
to Ath inst. for the purpose of preparing the dividend war- 
rants on the 6 per cent. preference shares for the half- vu: 


ending 31st insb. 

Newcastle-upon-Tyne Electric Supply Co., Ltd.— 
The Timer states that the directors have now decided to per 
the interim dividend of 2} per cent. on the ordinary sha. 


which was postponed in July last. 
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Electrical Securities Trust, Ltd.— The report states 
that, after charging all expenses and interest due and accrued 
on debentures, amounting to £2,500, there is a loss of £710. 
No credit has been taken in the accounts for interests or divi- 
dends which: may have accrued and which have not been paid 
within the. period of the accounts. The directors regret that 
they have been unable to dispose of any of the investments 
held by the trust during the past year and so enable the 
trustees for the debenture-holders to muke a further distribu- 
tiun.—Financier. ö 

Companies Struck off the Register.— The following 
companies have been struck off the Register, and are accord- 
ingly dissolved :— 

ANuto-Electric Vacuum Drying Syndicate, 

Automatic Centrifugal Pump. 


Roudjah Electrice Lighting Co. 
» East Kent Electric Supply Co. 
Filaments. 


Radiographic Processes. 

Simplex Lifeguard & Step Co. 

Small Power Dynamo & Motor Co. 

Treibel Smoke Combustion Co. 

United Sherardizing. 

Power-Gas Corporation, Ltd.— The report for the 
vear ended September 30th, 1915, states that the results of 
the company’s trading during the year have been satisfactory. 
The business has been further developed and important con- 
tracts made. The results for the year show a total profit of 
£20,743, plus £7,479 brought forward. A dividend of 6 per 
cent. per annum is to be paid on the ordinary shares, leaving 
£9,105 to be carried forward. 

Manx Electric Railway Co., Ltd.—The accounts for 
the year ended September 30th show a debit balance of 
revenue account of £9,446. The debenture interest, amount- 
ing to £9,000 per annum, was paid in cash for the first half- 
year and funded by the issue of second debentures for the 
second half-year.—Financier. 

Bullers, Ltd.—For the year ended July 31st, there is 
a profit of £27,860, plus £7,676 brought forward. Allowance 
for depreciation has been made. A further dividend of 5 per 
cent., making 74 per cent. for the year, on the ordinary shares, 
is recommended, carrying £7,000 to reserve and £9,786 forward. 

Portarlington Electric Light & Power Co., Ltd.— 
The profit and loss account on the first year’s working showed 
a gross profit of nearly 10 per cent. on the preference shares. 
The rev@énue was £560. The number of lamps connected was 
stated at 1,345. 

Calcutta Electric Supply corporation, Ltd.—The 
number of units sold to consumers during the four weeks 
ended October 29th. 1915, have amounted to 1,889,945, com- 
pared with 1,262,426 in 1914. 

Western Telegraph Co., Ltd.—The directors have 
declared the first quarterly interim dividend af 3s. per share, 
free of income-tax, for the year ending June 30th, 1916, being 
at the rate of 6 per cent. per annum. 

Brazilian Traction, Light & Power Co., Ltd.—A 
quarterly dividend of 14 per cent, on the fully-paid cumula- 
tive preference shares is announced. 

Eastern Extension, Australasia & China Telegraph 
Co., Ltd.—An interim dividend for the quarter to September 
30th of 28. 6d. per share, free of tax, is announced. 


— 


STOCKS AND SHARES. 


TUESDAY EVENING. 


The surprising part about the Stock Exchange markets is 
that they should keep as firm as they do in the face of 
general conditions. Had there been no European War going 
on, general depression might well have been expected in the 
ordinary course of events, having regard to the near approach 
of the end of the year and the tempting offers of Government 
stocks by France, Canada, and New South Wales. Now, 
however, with the war very much in evidence in the Near 
Nast, Stock Exchange prices are showing a robustness and a 
vitality that in themselves afford the clearest possible proof 
that the public at large have absolute confidence in the way 
the war is going to terminate. | 

The Stock Exchange through the present year has main- 
tained cheerfulness and courage in the face of everything. 
Thanks largely, of course, to the action of its clients, the 
public, in refusing to sell, and in being ready to buy when 
cheap stock came on offer, the House all along has refused 
to indulge in optimistic prophecies as to the probable length 
of the war; but at last one finds a cautious disposition to put 
än earlier date to the conclusion of the struggle than Lord 
Kitchener did, for instance. when, seventeen months ago, he 
roughly estimated its duration at three years. | 

The markets for domestic securities have fallen upon some 
quietude, and Home Railway stocks gave way after their 
spasm of firmness. The Underground group is coloured by 
sympathy with the rest, although, considering the very sub- 
stantial rise which has taken place in the income bonds of 
the Underground Electric Railways. the setback has been 
nothing alarming so far. The £10 shares dropped back more 
sharply, while the shilling shares keep fairly steady. London 
Electric ordinary £10 shares changed hands at 298. 44d. to- 
day. and langnid interest is taken in East London ordinary 
stock at about 8038. 


_ The real feature of the electricity supply market is the way 
In which the preference shares of the principal companies 
hold their prices. This is a distinguishing characteristic of 
industrials as a whole. The demand is greater than the supply, 
and the public are content to buy industrial preferences on a 
6 per cent. basis: in some cases they are being bought to 
yield 53 per cent., and even Jess. Why this should be, when 
there are so many more securities returning as good dividends 
from what used to be regarded as higher-class stocks, it is 
difficult to say; but evidently the public consider that prefer- 
ence shares in a home industrial undertaking, the progress 
of which they can watch lore or less for themselves, are 
certainly as well worth holding as any Government or rail- 
Way issues. 

The only signs of weakness at the moment in electricity 
preference shares is that in Charing Cress preference and the 
Company's City preference, both of which have fallen 3. 
Amongst the ordinary shares, Westminsters are the same frac- 
tion lower; and the only change in the debenture stocks is a 
fall of 2 points in London Electric 4 per cents. As we have 
indicated before, there will be no surprise felt in the Stock 
Exchange if the leading electric lighting companies find. it 
necessary to cut their dividends in respect of the current six 
months, what with the increased cost of coal, the difficulty 
of obtaining labour, the obscuring of London's lighting, and 


the higher prices which have to be paid for materials. 


What news there is from Mexico is read as being of a 
rather more favourable character, and there is just a slight 
inclination to buy some of the Mexican utility bonds again. 
On the ether hand, the market for Mexican railway Ae 18 
dull; and while this is so, it is not to be expected that prices 
of the utility descriptions can make any headway worth 
mentioning. Brazil Tractions have a tendency to crumble, 
the Rio exchange operating against the market, while there 
is a good deal of speculation as to what dividend the company 
will next declare on its common shares. The public are not 
buying much of anything at present, but are rather consery- 
ing their bank balances—probably with a view to making a 
good show at the bank by the end of the year. 1 

Rio Tramway bonds keep very firm, the Firsts being 93 
and the Seconds 78}. The Anglo-Argentine Tramway grou 
is also steady, the 5 per cent. first debenture being wantec 
at 8i. There is not much floating supply of it, and the 
absorption of two or three thousand pounds stock would have 
the effect of putting up the price at once. The British 
Columbia group shows no change, but, having regard to the 
way in which Canadian investments of all kinds are being 
taken, some kind of an upward movement jn the British 
Columbia stocks is sufficiently likely to justify holders in 
retaining their securities. The company has passed through 
a bad time, and the recovery in Canadian industries takes 
time to spread to the west of the Continent, though of ite 
ultimate coming little doubt is entertained. | 

The Telegraph market continues very firm, and the rises 
of last week have been followed by others in Eastern Exten- 
sion shares, Indo-Europeans, Westerns, and Globe preference. 
The latter, at 10$, return 5§ per cent. on the money; and 
seeing that the.ordinary can be bought to yield 64 per cent., 
allowance being made for the payment of the dividend free 
of tax, a holder of the preference might consider the advis- 
ability of selling half his shares and exchanging into the 
ordinary, which would materially help the yield on the shares, 
and with very little extra risk. The company has just 
declared the usual quarterly dividends on both classes of 
shares. New. York Telephone bonds are keeping close to 101: 
and American descriptions as a whole show an amount of 
resiliency which suffices to lift quotations well above any 
reaction which may occasionally befall them. ` 

In the manufacturing group, a rise of 5 points in Callenders 
debenture stock reflects the demand for a comparatively small 
amount, which, coming on a market bare of stock, had this 
somewhat remarkable effect. General Electric preference 
have risen 4 to 93; and Telegraph Constructions follow the 
trend of shares in the cable companies. British Westinghouse 
preference have again improved, the high yield on the shares 
attracting buyers. More than usual has been doing in British 
Aluminium ordinary, the price rising to 23s. 6d. on dividend 
prospects. Castner-Kellners at 59s., ex their dividend of 
28. 44-5d., are a trifle easier. Victoria Falls ordinary eased 
off to 78., after being better. but the preference are good at 
188., and the 54 per cent. dehentures keep very steady at 94. 
On these last, the interest payments are distributed free of 
income-tax, and every now and again the company buys bonds 
in the open market for cancellation purposes. s 

Rubber shares recovered as the price of the material 
hardened up to 3s. 6d. per lb. Buving started again. though 
on a more limited scale than was the case three weeks back. 
Rumour said that a German submarine had torpedoed a cargo 
boat with 500 tons of rubber on board, and that it was the 
loss of this consignment which had the effect of stiffening the 
price of the raw material in Mincing Lane. However that 
may be, the markets both for the shares and for the produce 
appear to be decidedly good. On the other hand, the copper 
group is weak and heavy. The United States have ceased 
buying copper shares, and there is not much disposition on 
this side to set a lead. The companies engaged in working 
other base metals are very popular just now. and shares in 
the concerns which produce lead, spelter, zinc, etc., are dis- 
tinctly good. In the armament division there is no fresh 


feature of importance. 
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Excess Profits of Municipalities.—It was stated in 
the House of Commons on Tuesday, in reply to a question, that 
local authorities which made a profit on one business undertaking 
would be able to set this off against a loss on another undertaking 


Owned by them. 
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MARKET QUOTATIONS. 


It should be remembered, in making use of the figures appearing 
in the following list, that in some case; the prices are only generm, 
and they may vary according to quantities and other ciroumstances, 
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Peat Fuel for Russian Electric Stations.— Tbe 
Zsmetvos’ Assosiation has, says a Moscow communication, been 
engaged on numerous communal questions. including that of the 
use of the peat bogs of Central Rassia, in order to replace coal, 
which is now so scarce and expensive for raising steam, partico- 
larly for central electric stations, which would bring into existesce 
a great number of manufacturing concerns, It is maintained thst 
the institution of such stations would immediately result in gree 
industrial activity in the Moscow district, and make it i t 
of the South Russian coal and Caucasian petroleum., At presest 
the importance of electric transmission is very pressing in view of 
the scarcity of coal, and the disorganised railway transport are 
The institution of such concerns on a oo-operati vs basis is, how- 
ever, hindered by the lack of a special law authorising the aliens- 
tion of private lands for laying electric cables and overhead lines 
In connection with this question, the association is seeking © 
have a local application of the law ruling at Bako, with reel 
to the land required for laying pipe lines and such like. 
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ELECTRICAL ACCIDENTS IN MINES. 


(Continued from page 711.) 

Of the three non-fatal accidents, one is of interest, 
as it shows the casual manner in which electricity 1s 
used for purposes of temporary lighting. Apparatus 
for the prevention of over-winding was in course of 
being installed in connection ‘with the winding 
engines by contractors. To obtain sufficient light 
under the floor of No. 1 engine house, an electric 
lamp was attached by means of discarded shot-firing 
cable to two bare terminals of a portable lamp cir- 
cuit. Under the floor of No. 2 engine house the 
rubber-covered cable of a portable lamp circuit was 
split open, the wires bared, and an attachment made. 
When the engineers had finished the work under 
the floor of No. 2 engine house they moved 
the shot-firing cable and lamp from there to 
No. 1 engine house, and used it for three 
days until, on April 15th, about 2.30 p. m., 
the foreman engineer noticed smoke rising up 
through a trap door in the floor of the engine house. 
On going to the trap door he found the cable burn- 
ing; one of the workmen had noticed the fire, and he. 
in tearing down the cable, received a shock, but the 
voltage of the supply being low—120—it was not 
fatal. The colliery electrician said he was not aware 
of the existence of the lamps on the shot-firing cable 
until after the accident, but in making such a state- 
ment he proved himself either to be not speaking the 
truth or to have been very negligent in not giving 
proper attention to the plant under his charge. He 
was very seriously reprimanded by his employers. 

In the Northern Division there occurred one fatal 


accident on the surface, one non-fatal accident below. 


ground, and three above ground. The.fatal accident 
was entirely due to the folly of four men, and one 
can scarcely believe that any men could be so 
ignorant of the dangerous element they were playing 
with. We have commented before on the same sort of 
thing. In this case, a boiler foreman and three other 
men were playing practical jokes. They intended to 
give the horsekeeper at the colliery an electric shock, 
and to do so they connected the handle of the 
donkey pump house door to a lighting switch. The 
horsekeeper, however, did not go near the pump 
house, but the fireman did, and he received a shock 
which killed him. The current was alternating at 
220 volts. It appeared that the men had played jokes 
upon each other in the same way on previous occa- 
sions, but on this occasion it was a very wet night, 
so the deceased man made a good connection for the 
current to earth. 

Two other electric accidents, which fortunately 
caused no injury to life but which might have been 
serious, are also reported. One which occurred in 
an underground engine house serves to show the 
possibilities of danger which are hidden in switch 
boxes. Owing to a fracture of the micanite insula- 
tion upon one phase of a three-phase 2,000-volt cir- 
cuit, a short-circuit was caused across the phases in 
a main switch controller. The switch oil was heated 
up to flashing point and ignited, and burst off the 
top of the switch box. Mr. Nelson, Electrical 
Inspector of Mines, after making an inquiry, re- 
ported: — g 

This is an accident which, though serious anywhere, would 
have been more serious had it taken place inbye, instead of 
near the shaft bottom. There seems no reason to doubt the 
explanation offered by the management, namely, that the 
explosion was caused by vaporisation of oil due to the are 
eet up by a short circuit within the switch-box. The oil 
appears to have been of good quality, and to have had a 
high flash-point. The only remedy it seems possible to sug- 
gest, namely, the better ventilation of such switch-boxes, had 
already been applied at Murton Colliery. Though such explo- 
sions are rare, one might occur conceivably even in a venti- 


lated box if the arc caused by a short-circuit generated gas 
eufficiently quickly. 


Another electrical accident containing dangerous 
possibilities occurred as follows:—A double wire 
armoured 3-core cable, carrying a 500-volt alterna- 
ting current, served a small pump in one of the dis- 
tricts. The, circuit was protected near the shaft- 
bottom by an overload trip-switch. A deputy going 
along the road saw flashes from the cable, and he 
promptly telephoned to the shaft for the current to 
be cut off, and sent for the electrician. It was found 
on examination that the cable had’ been punctured 
with blows from a sharp tool, such as a pick. 
Fortunately, there was neither gas nor coal-dust 
about; but, at the same time, there was plenty of 
wood, which might have taken fire had the accident 
not been detected in time. Mr. Nelson, Electrical 
Inspector of Mines, investigated the occurrence, and 
reported: 


Examination showed the cable to be punctured, apparently 
by blows from a sharp tool, such as a pick. The overload 
trip-switch, which was supposed to protect the circuit, did 
not act. The reason the overload trip did not act is because 
such protection is in no way sensitive. The leakage current 
has to exceed the value at, which the overload trip is set to 
operate before the latter is called into action. That is to say, 
the leakage current must first exceed the working current by 
perhaps 100 per cent. Clearly, a leakage of any value up to 
this overload value might produce open sparking indefinitely 
with only such protection as was provided at this colliery, 
and, it may be added, with only such protection as is usually. 
provided below ground in mines. The contingency of a cable 
damaged by a pick or a nail, or by a fall of stone, may be 
held to be remote, but it cannot be ignored in all cases. The 
remedy, however, is to provide leakage cut-out protection 
which is called into action immediately any portion of the 
current, it may be a small portion, leaves the conductors 
provided for it to return to the generator by some other path 
—for example, by the cable armouring or, more directly, via 
earth. When such a leakage occurs there is a fault on 
the circuit, and the balance which normally exists at every 
instant between the current which enters and that which 
leaves the conductors of a healthy circuit is disturbed. Leak- 
age cut-outs are brought into action by such disturbances of 
balance only, and they may be set to operate with any degree 
of sensitiveness. If it is desired to cut off the pressure from 
a circuit quickly should a fault occur—for example, in the 
event of a fall of stone on a cabfe in an atmosphere peed jee 
with coal-dust—the advantage which a leakage cut-out confers 
over an overload cut-out is at once clear. There can be no 
doubt that the protection of circuite below ground by this 
a aee method will become established practice in the near 
uture. 


In the York and Midland Division there were four 
fatal and nine non-fatal accidents. Of the fatal acci- 
dents, two occurred below ground and two on the 
surface, whilst four of the non-fatal accidents were 
below ground and five above ground. With refer- 
ence to those which occurred on the surface, in 
one, a tipper working at the screens, was killed by 
an electric shock sustained by touching a bare place 
in a lighting cable which was, by mischance, at 500 
volts above earth potential. The deceased was in 
charge of a “‘ tippler,” his duty being to tip the con- 
tents of the pit-tubs brought by an inclined creeper 
from the pit shaft, on to a band conveyor. Not far 
from the tippler there was an opening like a door- 
way, 5 ft. 94 in. high, through which the tubs 
delivered the coal, and under the lintel of this open- 
ing passed three ordinary lighting wires, 14 gauge, 
rubber-insulated, tape-wound and braided. When 
standing at this point deceased cried out, and he 
was then seen to have hold by his left hand of one 
of the wires, which investigation showed to be bare 
for a space of about three-quarters of an inch. In 
this way he received the electric shock which caused 
his death. 5 

The lamps on the circuit were 110-volt lamps, but 
the circuit was supplied by current from a 500-volt 
three-phase system, one wire of the circuit being 
connected to one of the phases of that system, and the 
other to a tapping taken from the transformer supplv- 
ing the 500O-volt current (which originated from an 
11, 000-500 volt transformer). The pressure between 
the line or phase to which the lamps were connected 
and the point in the transformer winding at which 
the tapping was taken was 110 volts. In this way 
the circuit, though nominally at 110 volts, was in 
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reality a 500-volt circuit, as an earth on either of 
two phases would cause the lamp circuit to assume 
a pressure 500 volts above earth. After the accident 
11 was found that one of the phases of the system. 
other than that supplying the lamps, was faulty, there 
being an earth in a small meter-transformer in the 
„ In all probability the deceased received 

a 500-volt electric shock. 

The above facts were brought out at the inquest, 
which was attended both by Mr. Nelson, H. M. Elec- 
trical Inspector of Mines, and Mr. Frazer, junior 
Inspector, and at the conclusion of the evidence, and 
following a suggestion of the Coroner, Mr. Nelson 
made the following recommendations: — 

1. That the lamp circuit in which the accident occurred, and 
Which it appeared that it had not been the duty of any parti- 
cular individual to attend to, should have some man appointed 
definitely to maintain it. 

2. That only low pressure should be used for lighting. 
(Since the accident properly transformed current of 110 volts, 
that is, without the possibility of any higher pressure being 
uttained, has been used.) 

3. That sone means should be provided of indicating any 
defects in the insulation of the 500-volt surface system and 
of every system. 


To these suggestions the management undertook 
to attend. 

In the other case, a greaser got killed at the 
bye-product coke oven stamp. The motor and gear- 
ing driving the stamp were mounted on a travelling 
platform moving on rails about 10 ft. from the floor 
level. The main switch was mounted on the wall of 
the building and below the travelling platform; at 
a ‘height convenient for the operator there was a 
controller. Three-phase current at 500 volts was 
supplied through the switch to overhead bare wires, 
and from these wires rubbing contacts supplied the 
motor. It was the duty of deceased to oil the 
machinery on the platform, but before doing so to 
switch off the current. He had apparently operated 
the switch handle for this purpose (for it was subse- 
quently found in the off position), but afterwards by 
placing his right hand on the bare wire he got 
electrocuted. When the switch cover was removed 
it was found that the release mechanism of one knife 
was broken, thus leaving one phase alive. The re- 
lease was controlled by a fine coil spring between the 
rocking-lever and one end of the knife. The other 
end of the knife which was struck by the rocking 
arm was worn away, and there was a slight groove 
worn in the saddle. so that when the switch handle 
was moved to the off position it would fail, without 
the spring, to open the switch. The wearing of 
these points would put excessive strain on the spring. 
There was considerable evidence of fusing in the 
box, and all three springs were gone. When the 
switch was found to be defective the question of 
proper maintenance arose. Regulation 4 of the 
Factory Regulations, applicable in the case, provides 
that: — 

Everv switch intended to be used for breaking a circuit, 
and every circuit-breaker. shall be so constructed that it can- 
not with proper care be left in partial contact. This applies 
to each pole of the double-pole or multipole switches or 
ciicuit-breakers. 

It was said that the switch had worked satisfac- 
torily for four years, and was examined and found 
to be in working order by an electrician about seven 
hours before the accident; also that the ram driver 
had hold of the bare wires two hours before the 
accident. These statements were made to show that 
up to a short time before its failure the switch was 
acting properly. 

Mr. Nelson was of opinion, however, after an 
examination of the switch, that it had not been pro- 
perly maintained, and certainly its failure so soon 
after inspection by an electrician. did not indicate 
eficient inspection or satisfactory maintenance. The 
switch had been in use for four vears and evidently 
required renewal, though those responsible for the 
efliciency of the switch had not thought so, or know- 
ing it, failed to attend to the matter. 


(To be continued.) 


OUR TRADING - OPPORTUNITIES THROUGH. 
OUT THE WORLD. 


(Continued fram page 711.) 


The Trade of Japan. 


Wen the Allied Expedition had 
finished their work at Tsingtao, the 
indignant Prussian soothed the people 
of the Fatherland with promises of frightfulness in 
days to come, when our yallant little ally, Japan, 
would duly be reckoned with—only let it ‘* wait and 
see!“ We noted nothing at the time to lead us to 


t 


Japanese 
Enterprise. 


suppose that our Ally was quaking in her shoes. We 


have heard much, however, to prove that that spirit 
of enterprise and pushfulness which have character- 
ised the progress of the Japanese nation during the 
last decade or two have been very fully employed, 
since the cessation of its part in the actual hostilities, 
in an attack on German trade in the Far East. With 
the general ambitions of Japan in China we have 
little immediate concern here. The time chosen for 
the negotiations seemed to be particularly unfortu- 
nate, and some of the proposals as affecting other 
nations seriously threatened for a few days to “ put 
the fat in the fire.“ But Japan's commercial, indus- 
trial, and scientific activities are not in a state oi 
suspense, whatever may be the present position of 
international negotiations. Ever since Teutonic 
trading activities, were restricted by our Fleet, and 
our own exporting ability was limited by our other 
operations, the attentions of the Japanese have beer 
increasingly given to outer markets. It will be re- 
membered that early in the war a representative 


‘deputation went to Australia to see in what branches 
of trade there would be possibilities of mutual assist- 


ance, and a number of interesting proposals were 
advanced. Ho far these have proceeded we do not 
know, but reports from other markets show that 
Japanese travellers are at work where Germans used 
to be. 

The manufacturing enterprises of 
Japan have been referred to in these 
pages on various occasions, and 
there is little room for doubt that during the last 
few years great headway in electrical manufacturing 
work has been made. There is every reason to anti- 
cipate a continuance or acceleration of such progress. 
but the import figures show that the nation is at pre- 
sent dependent upon other countries for very substan- 
tial imports. For example, take dynamos, electric 
motors, transformers, converters and armatures ` 
the imports of these into Japan for the past three vear: 
have been: ---1912, £326,500; 1913. £373,500; 191g. 
£245,800. We quote below a few figures relating to 
other allied classes; the falls for 1914 are not of 
necessity due to the war; they are, in fact, due to the 
depression in the two previous years, when there was 
a falling off in orders placed: — 


Japanese 
Manufacturing. 


Imports. 1912. 1913. 1914. 
Gas engines . 4141.90 £420 T 
Pumps ... 2 61,800 110. 67.455 
Steam boilers and accessories 119,800 99,700 87.5 
Water turbines and Pelton wheels, 90,000 74.400 . N 
Dynamos, combined with motive S 
machinery se . = 96 200 64,400 Har 
Steam engines ye 88 3 36,800 58. 100% (4%. 
Fuel economisers 8,600 14.90 8. 
Steam turbines 16,600 6,50) Wan 


The foregoing 1 are selected from table: 
given in the annual report (1914) prepared by HM 
Commercial Attaché, at Tokio, Mr. E. F. Crowe. 
In our estimation that report contains a great deal 
of material that is likely to be of value to British 
firms who want to hold and increase their busines 
in Japan. 

It is always useful to know where 
we stand in comparison with other 
exporting nations, and this can be 
seen at a glance in the following figures: — 


Our Excellent 
Position. 
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Machinery Imports into Japan. 


From 1912. 1913. 1914. 
United Kingdom . . £1,456,300 £1,737,800 41,354,500 
United States ... des 105,600 754,300 505,700 
Germany 658,900 873,600 556,100 
France ad a are 18,500 24,700 25,000 
Other countries ie 148,300 362, 00 104,900 

Total . 42,987,600 43, 752,700 42, 546, 200 


As Mr. Crowe 9 out, these figures show that 
the United Kingdom remains well at the head of the 
list, and has, in fact, slightly improved her position, 
now enjoying more than 50 per cent. of the business. 
Though the war was not responsible for the falling 
off in ‘orders placed for machinery to arrive in Japan 
in 1914. it certainly interfered to a considerable ex- 
tent with the deliveries of German machinery. We 
are constrained to quote Mr. Crowe at length at this 
point. Comparing the figures up to the end of f Juy; 


1914. with those for the whole year, he says: 

‘Up to the time when war broke out Germany had 254 
per cent. of this business; by December the percentage had 
dropped to 213. There is still a little more to come forward 
from Tsingtao and froin places where German ships have 
run for shelter, but when this has all arrived imports from 
Germany will cease completely and British makers will at last 
have a fair chance of competing, and it 1s to be hoped that they 
will take full advantage of it. Since war broke out very few 
orders have been placed. At first there was an idea that it 
would be impossible to get deliverv; then when it was seen 
that this would not be the case, buvers still held off owing to 
the general uncertainty as to what the future held in store; 
but confidence is gradually returning. and it is thought that 
within the next few months it will be possible to obtain a 
certain amount of orders. There are some points, however, 
which should be borne in mind. The inost important is that 
Government departments in pursuance of the policy of Sup— 

port home industries, place their orders in 


Japanese Japan whenever they can possibly do so. 
Support for Another important factor is that Japanese 
Home engineering works are increasing in number 
Industries. and in capacity. Were it not for the heavy 


duties it would, of course, be impossible for 
them to compete in a great many lines, but the duty and the 
freight give them a big advantage which enable them to come 
fairly near British priées. For this reason it becomes advis- 
able for makers of certain types of heavy British machinery 
seriously to consider Whether it would not pay them to ship 
enly the small, delicate parts and have the heavy castings 
miade locally. thus saving the duty and freight on the latter.” 

t Good castings are obtainable, pattern making is not very 
expensive, and there are a few works which could be relied 
on to do accurate machining, so that in cases where there is 
a probabinty of a demand for considerable numbers of the 

ame machine it might be advisable for manufacturers to send 
mat their awn patterns or to arrange to have these parts made 
to drawings. Even in cases where only a few machines would 
be required, but where the incidence of the duty is extremely 
high on account of the weight. the question might be con— 
sidered. Naturally. each case would have to be, gone into 
carefully and judged on its merits and it would bê necessary 
to allow a reasonable margin of profit for the works out here. 
In estimating the cost of these castings, it should not be 
forgotten that imported coke, on account of the high rates 
of freight. costs roughly about 150 per cent. more than in the 
United Kingdom, and pig iron is about 50 to 60 per cent. 
dearer. It is true that Japanese coke can be obtained, but it 
is not suitable, and as double the amount is required there is 
little economy in using’ it. 

"To many manufacturers, however, it might Sem that 
there would be a danger that machinery constructed in this 
manner might not be exactly up to the high standard they 
n:aintain, and for their benefit I put forward another sugges- 
tion which has much to recommend it. This is that makers 
Of small machinery of a class which is sold in quantities in 
standard sizes, such as gas engines, electric motors, pneumatic 
drills, pumps, ete., should consign their goods to firms of high 


standing. By this means. stocks can be kept and a purchaser 
5 who finds that he can buy from stock will 
Stock be more likely to go to the nnporter than 
Required. if he has to wait for eight or nine months 


for deliverv—in the latter case he will be 
tempted to try a Japanese- made copy of a foreign machine 
which he can get more quickly and more cheaply. The import- 
ing firms themselves are rarely willing to tie up their capital 
stocks, as the profit they can obtain is often eaten up by local 
high interest charges. while the manufacturer, who has natur- 
ally added_a considerable amount to his price for standing 
charges and profit, would only be paying interest on the actual 
first net cost, and he would also, probably, be able to borrow 
money at a cheaper rate in the United Kingdom. The mer- 
chant would keep the bulk of the goods in bond, so that if it 
should prove necessary to ship them to some other market, 
this could be done without loss of the duty. Even if manu— 


facturers do not care to adopt the scheme outlined above they 


might consider the advisability of some similar arrangement.“ 


Japan is, making considerable progress, 


Mr. Crowe emphasises that the reason for bringing these 
suggestions forward is that the manufacture of machinery iu 
and unless some 
thought is given to the problem we may lose a part of the 
business which we now enjoy. It should also be stated that 
both the ideas mentioned above have been tried during the 
past two or three years, with, as far as one can learn from 
the parties concerned, a considerable amount of success.”’ 

One of the interesting features of engl- 


Many Small neering work in Japan is the very large 
Workshops. number of very small establishments in 


H l existence—places which appear in engineer- 
ing directories as ‘So and So's Engi e or Ironworks, 
but which really consist of a works with one lathe and 
two or three hands. They have no 15 ishment charges, they 
work for a very small profit, and consequently they are able, 
in tendering fon Government work, to put in exceedingly low 
prices. They do not quote direct, they are too sinall to do 
that. but a sort of broker takes the contract from the Arsenal 
or other departinent and then sub-lets it to these different 
works. Aş they are on such a small scale there is a good deal 
of irregularity in the output and the percentage of rejections 
is large, but none the less competition from such works is 
Very severe. Naturally, the above remarks do not apply to 
the big works which are run on more or less foreign lines, 
although even in these there are points of difference which 
immediately strike the foreign engineer. For instance, the 
foreman is invariably on the side of the men and against the 
office. Then, again, there are no apprentices, no men of a 
better class gaining practical N by putting in a cer- 
tuin number of vears in the wor The engineers are nearly 
all graduates of technical colleges with little practical experi- 
ence. The workmen on the whole are industrious and eager 
to learn, but their rice diet appears to be against them, for 
in engineering jobs they lack the necessary bodily weight, and 
the percentage of days when they are absent on account of 
sickness is very high. Nevertheless, as their wages are low. 
and as they are gradually learning and picking up experience 
all the time, itis well worth while for any maker of machinery 
who supplies either this or the China market to watch develop- - 
ments and to change his policy as and when required.“ 

In the section of his report dealing with the rubber 
industry, Mr. Crowe says that the manufacturers of 
insulated wire continue to make progress in the 
technical development of their manufactures, and 
are now undertaking business for export. The 
mechanical branch of the industry, which is more 
open to competition, does not progress so favour- 
ably: a number of small mills spring up ‘annually, 
and each year sees as many disappear. Mr. Crowe 
gives a detailed account of methods of financing 
business with Japan, to which we refer below. 

One of the results of the systema- 


ene a tised attempts to capture German 
Business, trade has been the large number of 


inquiries received by the Commercial 

Attache’s Department relating to the openings for 
trade in Japan. To many of the inquirers the market 
is absolutely new, and, on that account, Mr. Crowe 
presents in more or less tabulated form as much 
information as he has faund it possible to collect on 
the subject. Such a task has, he says, never been 
attempted before, and as it has been necessary to 
obtain particulars from many sources there may be 
errors and omissions, but he invites corrections for 
incorporation in future reports. He touches first 
upon the methods of financing business with Japar. 
These are probably very similar to 


Financing those in vogue in other countries, but 
Import Trade. for the sake of clearness they are set 


forth in detail, and we quote them below: — 


“Tt is doubtless well known that there are certain old- 
established) Eastern banks which make a speciality of this 
kind of business, and also that practically all the financing of 
Japan's trade is arranged through London. 

In connection with the import trade, the different methods 
whereby goods shipped to Japan are financed and paid for 
are as follows :— 

“1. The shipper draws a bill of exchange on the importer 
against complete shipping documents for the relative goods, 
which he negotiates with a bank. The bank forwards the 
draft and documents to its branch office at the port of destina- 
tion. who obtain payment of the amount of the draft on the 
due date of same, from the drawee, against delivery of the 
documents in question, thus meeting the advance made by 
the bank’s office which negotiated the draft. The bills are 
usually drawn in the currency of the country where they are 
negotiated (the most common usance being either three or 
four months’ sight), and bear interest at a rate fixed from 
time to time by the Associated Exchange Banks (at present 
7 per cent.) from the date of the draft to the date on which 
the same is paid. Business done on the above lines is gener- 
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ally arranged by the importer in the first place by requesting 
the branch of the bank at the port of destination to open a 
documentary letter of credit, authorising its office at the port 
of shipment to negotiate the drafts of the shipper drawn in 
accordance with the terms of the letter of credit, he, in turn, 
undertaking to accept and pay the same in due course. The 
face value, plus interest, is collected at due date at current 
rate of exchange. 

2. Either the importer or the shipper may arrange with a 
bank to open a confirmed banker's letter of credit, whereby 
the shipper is to draw a bill of exchange on London corres- 
pondents of the bank, who accept the said draft, which is 
subsequently discounted in the open market. The relative 
documents are sent to the branch office or correspondente of 
the bank who bought the bill at the port of destination, and 
are delivered to the importer against payment of the amount 
of the draft, this sum being remitted to the bank’s London 
office in time to meet it when due. The usual charge made 
for accepting such drafts is ; per cent. per month according 
to the usance of the same; generally bills are drawn at 90 
days’ sight (the commission therefore is 3 pe cent.). 

3. The shipper hands to a bank a draft and: documents 
for goods shipped. The bank forwards the same to its branch 
office at port of destination, to be delivered to the consignee 
against payment of the draft, which amount is remitted either 
by T.T. or demand draft to be paid to the shipper, less the 
bank’s commission for collecting the amount in question, the 
bank having made no advance against the goods. 

4. There is another way which is, however, only made use 
of by the largest firms who have head or branch offices in 
London. The manufacturer or agent, who is shipping the 
goods, draws a bill at four or six months’ sight on the London 
office of the firm doing business in Japan, and after getting 
it accepted, discounts it in the open market. The goods are 
forwarded to Japan and the Japan branch makes a remittance 
to London in time to meet the bill at due date. Sometimes 
when firms have already got enough of their paper on the 
market they arrange with one of the well-known accepting 
houses to accept bills drawn on them. . 

5. Firms doing both import and export business some- 
times work independently of the banks, by sending their 
export documents—say to their London houses to set against 


shipments being made from London to Japan. Obviously this 


method also can only be adopted by large firms. 

With regard to the export trade, the methods of financing 
shipments to other countries may be put under four head- 
ings :— - 

1. For the shipper to obtain bank credits under which he 
draws a draft direct on the issuing bank, with full shipping 
documents attached, these drafts being accepted by the issuing 
bank on behalf of the consignees and the documents delivered 
on acceptance. Such credits generally call for drafts to be 
drawn at either three, four, or six months’ sight (i.e., payable 
three, four, or six months after acceptance.) 

2. Documentary letters of authorisation issued by the con- 
signees, enabling the shippers to draw direct on them, docu- 
ments being delivered on payment of drafts only. Drafts 
under these letters of authorisation are usually drawn at from 
30 days’ to four months’ sight. 

3. For the shipper to draw documentary drafts on the 
consignees, documents being delivered on acceptance or pay- 
ment. as the means and standing of drawees warrant. The 
usance of these drafts being generally the same as in the case 
of letters of authorisation. 

“4. For the shippers to draw clean drafts on their cus- 
tomers and handle the documents themselves, such drafts 
being drawn at varving usances from sight to six months. 

“Tn connection with the first method, it might be men- 
tioned that many of the bank credits on London cover ship- 


ments to America, one set of documents going direct to the’ 


issuing bank in America, and the remaining documents being 
attached to the draft drawn on the accepting bank in London. 

* It is usual for drafts to be drawn in the currency of the 
country to which the goods are shipped. with the exception of 
shipments to America under bank credits on London, which 
in the majority of instances call for drafts to be drawn on a 
London bank in sterling. 

The rate of exchange for converting the currency of a 
draft from yen varies in all cases with the usance of the draft, 
and the face value is collected at due date. 

“With regard to the customary terms and conditions in 
the various lines of business, it is dificult to be precise, as 
the terms naturally vary considerably according to the stand- 
ing of the parties concerned, but as a general rule it may be 
stated that the German firms made a practice of giving longer 
credits than British firms, and the chief distinction between 
import and export business is that in the case of the former 
credit from 30 to 90 days or more has to be allowed, while in 
the case of the latter cash has nearly always to be paid, and 
in some instances even an advance has to he made to dealers. 

“No discount is allowed for cash in paving for exports. 

“Tt will be noticed that payinent in the import trade is 
generally made with promissory notes, due in 30. 60 or 90 
days. The promissory notes can be discounted with Japanese 
hanks, but they are the source of much trouble and litigation, 
and a demand is frequently made for their renewal. 

Promissory notes can verv rarely be discounted without 
Tecouree. In these cases a higher rate has to be paid and the 
firm has to be of the best standing. 

“The great bulk of the import trade is done against orders. 


Is is only in the case of low qualities of Indian cotton that 
goods are sent on a large scale to be sold on consignment in 
this market. . 

“ Machinery.—The conditions with regard to machinery vary 
perhaps more than in the case of any other imports. The 
first distinction is between Government, municipal and private 
orders. The Imperial Government railways have their own 
inspectors abroad, and on the presentation of their certificate 
of inspection, payment is made on delivery of the goods after 
a further inspection in Japan on arrival 5 with regard 
to measureinent. With Admiralty and War Office orders to 
the value of under about £25,000, inspection 1s made within 
15 days of delivery at destination, and payment within 15 davs 
from inspection. With large orders such as for warships. pav- 
ment is spread over the course of construction into about tive 
to ten amounts. The Admiralty generally place their uuper- 
tant orders through inspectors in London, but the negotiations 
are carried on through agents in Japan. In such casce pat- 
ment is made f.o.b. British ports, and freight is arranged 
by the naval inspectors with the Japanese steamship com- 
panies. In the case of the larger municipalities prompt pay- 
ment is made after delivery and local inspection, or when 
erection of the machinery is also undertaken, after completion 
of the tests. l 

„With private companies of the best standing each contract 
is generally negotiated for separately, but, roughly, the rule 
is that about 70 per cent: of the money is paid on delivery, 
20 per cent, is paid after the lapse of another three months, 
and 10 per cent. remains unpaid for a year or more as part 
of the guarantee for fulfilment of obligations. It is. however, 
customary that about 10 per cent. should be deposited as 
bargain money at time of placing the order. 

In Government business the reverse is the case. and the 
importer has to put up a deposit of 10 per cent.. which he ts 
liable to forfeit if he cannot implement his contract. 

„With small companies payment is very much delayed, 
often over years. A recent case which came to my notice 13 
a good example of what sometimes happens. A British fin 
secured an order for machinery and turbines on the following 
terms :—GO per cent. payable on arrival, and 40 per cent. on 
completion of erection and tests. The company’s plans were 
altered and the final erection will not be completed for more 
than two years after arrival, during which time, under the 
contract, 40 per cent. of the money due is withheld. Britis! 
firins rarely take payment in shares, but German firms fre 
quently arranged to do so, and they thus acquired a suffi- 
ciently big interest in the company to insure their getting paid 
a high enough price to compensate them for the risk they rən. 

“In the case of big contracts, prices for machinery ate 
generally quoted delivered to purchaser’s site, but for Imperia: 
Government Railway orders the customs duty is not included 
in the price. Delivery is generally to one of the rains? 
compounds. 

„Sales of machine tools are often made out of stock fer 
cash. This also applics to many lines of a nature where stock: 
have to be carried, such, for instance, as files, saws, locke, etc. 
With gas engines and some other goods, although stocks have 
to be carried, credit has to be given.” 


(Zo be continued.) 


SOME DIFFICULTIES OF DESIGN OF 
HIGH-SPEED GENERATORS. 


By PROF. A. B. FIELD, M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF EtectRicil 


ENGINEERS, November, 1915.) 


(Continued from page 724) 


Coil-retaining Rings.—As regards the part of the retor vin! 
ings external to the core. we have a very serious piwvblew © 
meet in supporting this free copper. Of the methods x 107 
used or proposed, the most satisfactory, for machines of the 
size considered here, is the use of a weldless chrome: icke! 
steel ring proportioned to carry its own load and that of the 
copper underneath it without any radial support from 
rector. The severe conditions to be met here may be inf ted 
when it is recollected that this steel ring would have. due w 
its own weight only, and without any of the copper ma 
which it has to support, a stress of 17,000 lb. per square ines 
when running at normal speed. The best properties obtu 
able are required for this ring, although we cannet, of cours. 
expect to get as good characteristics in the steel of a mate 
this size as we could in a small bolt. However. we can dep m 
on getting properties as least as good as the following :— 

Ultimate strength 120,000 Ib. per sq. In. 
Yield point 100,000 Ib. per sq In. 
Blongation 18 per cent. in 2 in 
Reduction of area . . 50 per cent. 

The fractures are always eilky, and in most cases beaut 
fully symmetrical cup fractures. 


` 
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The importance of inspecting and testing in the case of 
these rings 18 very test-bars should be 
taken from each ring. As it is also important to obtain the 
most favourable forging conditions possible, the width of the 


ring should preferab y be such that it can be accommoda 
in a tire-mill, the uncertainties introduced by forging on a 


mandrel being thus avoided. , 

The rings must be positively driven by 
this is best located i 
outside end disk. ideri 80 : j 
provide for possible short-circuit conditions involving ® con- 


siderable retardation 


we make rovision for driving forces of the various parts 
which would otherwise appear to unnecessar 


Steel is used for the retainin rings, 
difficulties whic it introduces because in suc 


and magnetic 

matters the mechanical considerations must take 

over everything else. It will, however, 
a magnetic , 

do account for a large leakage. e 

design of the tip of the ring, and its connection with the rotor 

to reduce 


the case Of a 4-pole rotor. 
ring Cross- 
disk which 


iflerence in the | 
2-pole machines of large size saturate their 
section almost necessarily, j i 
centres the ring at its outer end, is ma 
to obviate In the 
is made of steel,without appreciably a 
Some of the i 


at the 


and are therefore undesirable. 
breaks the continuous 
) load being put upon the 

al immediately behind the slotting; f rther, in the 
setae importance to 


ring mater! 
case of this alloy steel 
have fillets everywh 


for these rings either 25 per cent. 

a manganese bronze. hile both these 
the great advantage 
some mechanical disadvantages, but they are 
feasible for small machines. 
cussion be no question as to 
using the best material from the mechanical point of view, 
injurious from 


nearly balanced 
to a magneto end- 


the objection 
which it 


on account of the extra 


presence j 
sufficiently approximates 


the 


a simple rotating field, 
would occur in the magnetic steel end-ring in 
consequence. 
While this matter had been recognised by us 
for many years, it first became necessary to 
tackle it seriously when the problem arose of 
4-pole, 60-period generators of 
which would be re- 
rate upon a considerably unbalanced 


investigations as 


made upon 2 similar existing distribu- 
to provide 


which was superposed a single-phase load of the 
same A 
shows that a comparatively thin sheet of 
copper outside the ring woul 
rent to protect the magnetic materia below it 
from this stray flux. The sheet, however, 
quire an increas cross-section at the outer end of 
the ring and again at the end near the rotor 
unless the sheet could be effectively connected 
electrically to slot wedges of the rotor. The difficulty of 
safely providing such a protective shield would be quite 
‘considerable, not, to mention the liability of having trouble 
from it in o the machines above referred to, for 
unbalanced- the difficulty was overcome by 
number of hard-drawn cop strips 
which were driven and caulked into 
„es upon the surface f the ring, thus 
80 per cent. of the entire eter with copper 
a thoroughly substantial construction. 
Order to provide the copper for the circumferential path of the 
protecting current, dovetail grooves were turned in the 
Chrome nickel steel ring near its outer end; into guch a groove 


covering about 


. 


and maintaining 
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was fitted a pair of heavy copper strips of rectangular section 


side by side, 

were pressed in } l 
section of the groove. For mechanical reasons this copper 
was distributed 1n e. As it was not 
depend entirely upon the electrical connection c$ 


the ring with the rotor ; provide 
similarly & circumferential at the other end of the ring, 


In making 
these conducting rings re cut through 
at the same time a8 the steel, and good electrical connections 
obtained ps and the conducting rings, by 
caulking. manganese-bronze rings 
load by the steel ring, it 
this, so far as possible, self-supporting 
and to obtain the very best properties in this material. 

were required before we were able, 


h dimensions. 
tests on bars taken 


following figures indicate the results of 

out of these bronze rings :— 
Ultimate strength 75 to 96,000 lb. per 84. in. 
Yield point 60 to 73,000 Ib. Per 8q. in. 
Elongation 12 to 15 per cent. in 2 in. 


Reduction of area 


It will be noticed that in addition to this bronze ring being 
n owing to ectrical considerations, 
magnetic advantages of having a separator 
ring and the rotor In 6 can 
axial bars and circumferential copper rings 
Some of the other features of construction 
are also evident; in particular the ventilating grooves loca 
at the plate interfaces. 
to point out that the unbalanced load 
in body of the rotor also, 
by heavy longitudinal dampers. In 
i the elotwedge is u 
being made in continuous lengths and of hard- 
drawn copper: elsewhere epecial dampers are inserted. ese 
dampers complete their electrical circuit by means of all the 
circumferential copper an bronze of the end-rings; and the 
design of the bronze section of the ring is to ensure 
the electrical connection being improv e 
reverse by the stresses arising upon rotation. The adequacy 
of this rotor protection is ] 
Single-phase and 3-phase 
these machines, the power being meas , less that 
due to friction and windage. This was found 
cent, greater when the machine was delivenng rated cur- 
rent on & single-phase short-circuit than for 


made upon 


on a 3phase short-circuit, thus indicating only a very small 


this balancing 
power short-circuit is very high 


indeed. 


the single-phase run only 
of the w itiate the excellent nature 
of the single-phgse short-circuit results given above. 
Several od, single-phase turbo-alternators 
have been j Fig. 7 
shows such a 


ted upon eomewhat similar lines. 
rotor for » machine of a 
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single-phase rating; the stators of these machines were insu- 
lated for a one-minute puncture test of 30,000 volts. The 
Westinghouse Co. advised that they are now building pole 
saple puike machines of a rating 25 per cent. greater than 
the above. : 3 a 
Rotor Coil Bracing.—The necessity of a positive key-drive 
for the rotor end-rings has been indicated. In a similar way 
the problem of the circumferential bracing of that part of 
the rotor winding which is external to the core must be faced. 
Ir the case of 4pole machines having only three heavy coils 
per pole of less than 90 deg. pitch, no very special means 
are needed. In the case, however, of 2-pole machines where 
the coil-span is twice as great, and where we have of necessity 
more coils per pole. involving a greater length of straight 
extension from the slot. it is important effectively to brace the 
windings. A number of considerations enter into this matter, 
such as a possible very slight change of position of the enfl- 
windings between the stationary and full-speed conditions; 
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Fig. 8. 
also the necessity of thoroughly anchoring any blocking device 


used, and the desirability of avoiding extra centrifugal load 
upon the end-rings by reason of these accessory parts. In 


view of the nature of the effects to be guarded against, mere 


blocking from coil to coil will be ineffective, and we require 
some driving device rigid] | 
itself. Fig. 8 illustrates the system of blocking adopted for a 
21,000-K.v.a., 2-pole machine in which a light built-up steel 
driving-born is located on the interpole centre line of the 
rotor, being finuly attached to the shaft by heavy chrome- 
nickel steel bolts. The shaft diameter at this place is but 
little smaller than the inside diameter of the coils, so that a 
very effective stay is obtained. With this provision made for 


the coils of largest span, it merely becomes necessary to block 


the succeeding coils from these and froin one another. This 
is effected without departing from the principles enunciated 
above, by the use of a metal block el by a radial chrome- 
nickel steel stud having some degree of flexibility and acting 
merely aa a tie and anchor. Substantial insulating shoes 
separate the coil from the block. 


(To be continued.) 


DIscuSSION AT BIRMINGHAM. 


The paper was read and discussed at a meeting of the 
BIRMINGHAM LocaL Section on November 24th. 

Mr. F. W. Carter (Rugby) wrote that Prof. Field’s paper 
was one for experts, and those whose work lay in other direc- 
tions could hardly discuss the main topic. He asked whether 
Prof. Field had met with trouble from end thrust in the type 
of generator considered. With the usual flexible coupling 
between turbine and generator there was a tendency for the 
rotor to be pushed with considerable force towards one 
end; the tendency could be balanced againat a magnetic 
centring force, but this sometimes led to local heating from 
the undue crowding of flux in some of the end punchings of 
the stator. He believed the proper remedy to lie in attention 
to the correct design of the coupling. which was undoubtedly 
the source of the end thrust. Prof. Field had referred to a 
formula of Mr. Carters giving the pole-face losses, and 
appeared in doubt as to what it represented. It was the result 
of a direct: calculation starting with Maxwell's equations and 
earned through on orthodox lines. It represented very closely 
the actual Joss under the assumed conditions, and he would 
himself trust it in preference to any empirical formula, for 
experiments designed to separate out such a loss as this were 
by no means easy, and were not likely to vield very consistent 
or reliable results. 

Mr. T. II. Herst (laughborough) spoke as to the desir- 
ability of a new specification being issued by engineers regard- 
ing the teruperature rise permissible in large generators. He 
pointed out that the present restrictions unnecessarily limited 
the development of these machines. 


Mr. F. II. Ceran (Rugby) stated that the crux af the: 


Whole question of the design of large generators was, in the 
author's view. ass ciated with critical speed. In his opinion. 
the author had kud too much stress upon critical speed, and 
if he had regarded this factor less he conld have produced a 
simpler design and Smaller cost. Machines were built to run 
satisfactorily thronch and above their eritieal speed. He could 


attached to the metal of the rotor 


not approve of the author's three-part wedge, as the oils 
could be pressed and held in position without wedges. He 
also thought that a fan on the rotor was preferable to a 
separate fan. 

Mr. R. J. Kava (Rugby) said there was a great deal to be ~aid 
in favour of a separate fan system for the cooling of rotors as 
against the arrangement of the fan on the rotor; he also stated 
that solid couplings had been provided with satisfactory results 


- on large machines for connecting the generator to the turbine. 


Mr. B. A. B. Boyce (Loughborough) commented upon the 
title of the paper, and akd that it related to high-speed 
generators. Seeing that there was no mention in the paper 
of D. e. generators, he wanted to know if these were now om- 
pletely out of date. 

Mr. E. KR. nuR N Scorr (Birmingham) asked for infonnation 
as to the linit of size possible in machines of the type der 
cribed by the author. In his view, the limit would possibly 
determine the question as to whetber or not the Biitich 
chemical industry could compete with Continental concerns 
deriving their power from hydroelectric systems. The latter 
were able to provide cheaper current than the present conunon 
steam driven, plants. If the generating units of the latter 
could be so increased as to bring down the cost of energy to 
a figure comparable to that of a water-driven plant, theo it 
would be possible for important industries to be established in 
this country. 

Mr. H. W. Taytor (Rugby) also mentioned that there was 
no need to limit the speed of high-speed generators below the 
critical speed, as satisfactory running above that speed was 
obtained in practice. 

Mr. A. M. Tayor (Birmingham), commenting upon the 
author's statement that these large machines should be m 
built as to stand a dead short-circuit at their terminals. Lan 
that it rather supported the contention which he had pre- 
viously put forward, viz., that a certain amount of external 
reactance was desirable between the machine and the bus-bars 
in those cases where the bus-bars were connected with a large 
number of other alternators. The argument for the external 
reactance was, briefly, that there was a possibility of a sbort- 
circuit occurring in the end windings of the stator in such a 
position as to cut out a large proportion of the reactance of 
the stator; consequently, if connected directly with bue-bars 
to which many other machines were connected, the flow of 
current from these bus-bara into the short-circuit would be 
many times that which would flow into a short-circuit at the 
machine terminals if fed merely by the machine itself. Hence 
a short-circuit test of the machine made after erection, which 
could only be tried under the latter conditions, would be ne 
criterion as to what would happen under the former rondi- 
tions; in this case such forces might be set up in a part of 
the winding of the alternator as to wreck the end connections. 
Probably the best combination of internal and external re- 
actance was that which permitted the machine to be sbort- 
circuited on itself when on test. without its reactance; the 
(external) reactance being so designed as to pass only the 
seme current from the bus-bars, in the event of a short-cirenit 
occurring in the machine and near the terminals of the 
machine, as the machine had been previously tested with 
when tested without the reactance. It was undoubtedly 
easier to insulate the turns of the reactance, where they were 
not cramped for room, than the end coils of the stator, where 
they were both cramped for room and were forced to be bent 
and twisted abont in addition. 


ı CORRESPONDENCE. ° 


Letters received by us after 5 P.M. ON TUESDAY cannot appear satil 
the following week. Correspondents should forward their om. 
cations at the earliest possible moment, No letter can be published 
unless we hare the writer's name and address in our possesrion. 


A Contractor’s Complaint. 


A letter appearing in your issue of November 12th last. 
under the above heading, and signed“ J. S. L.,“ causes me t 
write calling your correspondent's attention to the fact that 
there are a number of associations of electrical contractes 
in the eountry at the present time endeavouring to carry cul 
the objects he suggests, viz.: To protect the rights an! 
interests of electrical contractors. 

The Association of which Jam secretary has a very strong 
and influential electrical contractors’ section, which is werk- 
ing most strenuously in this matter, and I have reaa t 
believe that similar branches of the Building Trades’ Federa- 
tion throughout the country are organised and acting m 3 
like manner, and steps are about to be taken to link up thes 
various organisations through our national bodes for . 
united effort in the hope of attaining the object in view. 

I can onlv. therefore, advise your correspondent, anden 
other electrical contractors in the country, either to become 
wHiliated to the Building Trades’ Aesociation of his distnet 
and form strong electrical contractors’ branches, or to became 
affliated to the nearest branch of the Electrical Contractor 
Association, and so organise themselvea in a united beds 
and thus be able to place their rightful demands before the 
proper quarters. 
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In my opinion, it is no use complaining against manufac- 
tarers supplying their wares to anybody, irrespective of 
whether they be tradesinen or otherwise, unless some joint 
mutual arrangement can be made with them, and their 
interests protected, and, of course, as this cannot be done 
by each firm individually, it must be accomplished through 
a united organisation, and the stronger that organisation ihe 
better hope we have of attaining success. 


James Denver, Sceretary, 
Manchester, Salford, & District Building 
Trades’ Employers’ Association. 


Manchester, December 2nd, 1915. 


The A. E. G. Meeting. 

I should Jike to draw the attention of your readers who 
are interested in the correspondence appearing under the 
above heading to a most illuminating article in this month’s 
National Review. entitled The Gerinans in England, 1915,” 
from the pen of Mr. Ian Colvin. 

Mr. Colvin investigates at considerable length the ramifica- 
tions of the Allgemeine Elektrieitäts Gesellschaft, both in 
this country and elsewhere. 

E. P. Allam. 


Roniford, December 3rd, 1915. 


c ß ee — 


The Institution and Alien Enemy Members. 


Having learnt from the correspondence that has arisen out 
of my first communication that there exists a strong feeling 
in respect of this question, I desire to trespass again on your 
valuable space to summarise the position us it appears to me. 

Although we have been at war for practically 18 months, 
the Council of the Institution have in no way con- 
sidered the personal feelings of those members who do not 
desire to meet or come in contact with members of alien 
origin; consequently, no steps have been taken to call upon 
such members to resign, and as it is now stated that they 
have no legal authority, nor have they taken any steps to 
obtain it. it can be correctly assumed that they are in sym- 
pathy with such members and view them as being more 
desirable than those who claim the discontinuance of member- 
ship and privileges to those of alien enemy origin. 

One seeks to find the reason, either from the members’ or 
the Council's point of view, why they should continue their 
membership, and can only judge it to be one of the following :— 

Scientific, Social, or Commercial. 

Scientiſic.—If this, ‘and it is assumed that the furtherance 
of electrical science would be hindered, give the exclusion a 
trial, and if the Institution finds it cannot proceed with 
scientific research, ask these members to put themselves for- 
ward for re-election. 

Social.—The writer has intimate personal knowledge of 
alien eneiny acquaintances (not business, therefore not now 
referred to), und he has lost nothing by refusing to have 
any further intercourse with people of a race that has to its 
credit such noble deeds as the outrage on Belgium, the sink- 
ing of the Lusitania, the shelling of drowning women and 
children of the Ancona, Zeppelin outrages, and the brutal 
treatment of war prisoners, and he fails to see where the loss 
from the social side would arise. 

Commercial.—The Institution prides itself that it is not 
interested in the counnercial side, but, having regard to its 
treatment of this question, one wonders whether the objects 
of the Institution have been modified. * 

That there is no stone being left unturned to prevent the 
exclusion. of members of alien enemy origin taking effect is 
evident by the campaign now being carried on amongst 
central station engineers and others to kill further agitation. 
and, having regard to the fact that members in commercial 
undertakings dare not express their views, I think the only 
solution lies in the following :— 

1. That all the Associations who have petitioned the Insti- 
tution shall continue to agitate, irrespective of what attempts 
may be. made to stop such agitation. 

2. That all subscribers will avail themselves (as suggested 
by another correspondent) of clause 37 of the Articles of 
Association, namely, ‘that no subscription will be paid until 
December, 1917.” 

If this is done, I am certain that the Council of the Institu- 
tion, whilst not having seen it necessary to call a general 
ineeting under clause SO of the Articles of Association, "to 
consider what steps should be taken to exclude members of 
alien enemy origin from the Institution.” may find it in the 
near future to be in their interest to call a general meeting 
SO as to amend clause 37, as the effect of the economic condi- 
tions would become probably quite apparent to the Institu- 
tion, and it might then not be prepared to sacrifice financial 
stability, though by not caring to offend a few influential 
anbscribers they failed to call such a meeting for the purpose 
of excluding members of alien enemy origin. 

In conclusion, it seems to me that this step is one which 
enn be safely taken by all subscribers to the Institution with- 
out any fear of its being construed as taking any active 
propaganda in respect to this matter, and, consequently. pre- 
judieing their professional appointments. 


Station Engineer. 
December Gth, 1915. 


Swiss or German? 


With reference to the letter of A. M. H.“ in our last issue, 
and our reply thereto, we may now quote the following para- 
graph from an article on The Germans in England—19]5,” 
by lan D. Colvin in the current National Review :— 

In Switzerland the A. E. G. aims at obtaining complete 
control, no doubt regarding Switzerland as the power-house 
of Europe. The Electro Bank of Zurich is practically a branch 
of the A.E.G., and is devoted to the financing of enterprises 
which are tied to the A. E. G. for life and are bound to use 
only A. E. G. machinery.” 

Under such circumstances, we confess to being deeply 
touched by A. N. H.'s solicitude for the interests of 
British manufacturers and their future part in international 
1 undertakings The “ voice of Jacob ?—Eps. ELec. 

EV. 
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WAR ITEMS. 


Recruiting Notes.—B«fore the introduction of the Derby 
Scheme the St. James’ and Pall Mall Electric Light Co., 
Ltd., had 56 men with the Forces out of a total of 198 men 
employed in all departments. The remainder of the eligible 
ones, 44 in number, have now been attested. The Central 
Electric Supply Co. before Lord Derby got to work with 
the present scheme had 39 men with the Forces out of a 
total of 239. The remainder of those who are eligible (52 
in number) have now been enrolled. 

Some hundreds of employés from the Westinghouse Works 
at Trafford Park attended in a body for attestation under 
the group scheme in Manchester last week-end. 

Out of a regular staff of about 56, the South Shields Cor- 
poration Electricity Supply Department has 11 now with 
the Forces, one has returned unfit for service, and one was 
drowned when H. M. S. Hawke ’’. was sunk early in the 
war. The present staff numbers only 44, which is considered 
to be an irreducible minimum if the work of the department 
is to be carried on. Of the present staff there are 18 males 
of recruitable age, seven of whom have been certified unfit 
for military service. Including Mr. H. S. Ellis, the borough 
electrical engineer, the remainder have enlisted under Lord 
Derby’s scheme, Class B, although the majority of them 
are already starred men. All men of recruitable age still 
wear the Admiralty badge which was @btained for them 
several months ago, and all men above recruitable age now 
wear the Ministry of Munitions badge. It will be left to 
the local tribunal to decide as to which of the remaining 
men will be called up for military service. 

Already a a number of men of the Burnley Corpora- 
tion Electricity Department have enlisted, and on December 
3rd 25 out of 26 eligibles, including the electrical engineer, 
Mr. J. E. Starkie, attested under Lord Derby’s scheme. 
Being badge men they cannot be called on for immediate 
service. The department is now working at higher pressure 
than ever before, the consumption a fortnight ago being 30 
per cent. more than last year. 

The Bristol Corporation Electricity Department has 77 
members of its staff and employés with the Forces. These 
are from the management and clerical staff, power and sub- 
stations, “outside men, and storekeepers and motor-men. 
In addition, Gl have volunteered for the Derby Reserves 
B,“ and six are in the Naval Reserve. Fifty have been 
rejected, making the total offering from the department 194. 
The remainder of the staff consists of 70 men who are over 
age, 16 who are under age, three-who are physically unft, 
and 13 ladies. There are’ also two men of military age 
badged and three not badged, bringing up the total staff 
to 301, 38 of whom have been appointed since the outbreak 
of war. Of the men who are serving with the Forces, 25 
are married and 52 single; of those in the Derby Reserves 
„B,“ 46 are married and 15 single; of the rejected, 30 are 
married and 20 single. All the over-age men save four are 
married, and all the ladies are single. 

The whole of the officers and employés of the Islington 
Electricity. Department, technical, engineering and clerical, 
were attested on Monday under Lord Derby's scheme. The 
department already has 36 employés (both officers and staff) 
in the fighting forces. 


Tramway Supplies in War Time.—The “ Journal ” of the 
Tramways and Light Railways Association states that in 
October the following communication was sent to members 
of the Association: The Sub-Committee appointed by the 
Council to deal with the question of future supplies recently 
interviewed the manufacturers’ representatives, with a view 
to ascertaining what steps could be taken to ensure a suffi- 
ciency of tires being obtained for our members during the 
War, When it was unanimously agreed that the supplv of 
tires would be facilitated by—(a) The adoption of a standard 
section, especially so far as the profile of the tread and the 
width are concerned, both in regard to driving and pony 
tires, as this would enable the manufacturers to (1) increase 
their output, (2) do away with the delay and expense which 
is necessarily incurred by changing rolls, and (3) maintain 
stocks. (b) The preparation of a list showing the actus 
requirements of each undertaking and the name of the 
supplier.” The circular enclosed a blue print of the sug- 
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gested standard section and a list of questions. After receipt 
of the replics the Sub-Committee proposed to again approach 
the manufacturers on November 24th. No member was to 
be committed to the purchase of tires without his consent. 


American Electrical Apparatus for Russia.—The last 
number of the New York Electrical World ’’ to hand con- 
tains the following:—‘S With the conclusion of the war in 
Europe electrical apparatus of American manufacture will 
be greatly in demand in Russia, according to a statement 
made by Nicolai Fedotoff, electrical engineer for the Petro- 
grad branch of the Siemens-Schuckert company, to a repre- 
sentative of the Electrical World.“ Mr. Fedotoff has just 
arrived in the United States from Petrograd and expects to 
make a study of the manufacture of telephone material with 
the intention of placing here a large order. Electricity is 
now widely used in Russia, he stated, and when the war is 
over the necessity for the rehabilitation of the empire’s in- 
dustries and the large demand that will be made on them 
for the reconstruction of the war-swept areas will create a 
tremendous demand for generators, motors, line equipment, 
and all of the other electrical equipment which is needed for 
industrial installations. A further point brought out by Mr. 
Fedotoff in this connection was that American and English 
technical men of sound training would be needed by Russia. 
The war has taken many of her engineers, and when the 
period of reconstruction begins their ranks will be found to 


be seriously depleted. For this reason Russia will offer 3. 


brilliant opportunity to engineers who have received their 
training in England or the United States.“ 


German-Owned Companies.—In the House of Commons 
on Monday a member asked what steps it was proposed to 
take to deal with the registered companies under the cloak 
of which Germans and other enemies were enabled to con- 
tinue their business and connections in this country, whether 
the shares were nominally held by British investors or not. 
According to the Standard, Mr. Pretyman (Secretarv, 
Board of Trade) replied that practical steps were taken by 
the Board of Trade to prevent any trading with the enemy 
by such companies as were referred to in the question. Con- 
sideration was being given to the question whether any steps 
should be taken after the war to prevent the registration of 
com ance, the majority of whose shares were under foreign 
control. 

The Earl of Halsbury has introduced in the House of 
Lords a Bill to amend the law relating to enemy companies 
registered as British companies. The Bill was read a first 
time last week. 


From the Front.—A correspondent with the British Ex- 
peditionary Force writes.“ Very many thanks for the 
copies of the ELectricaL Review. They are reaching me 
quite all right, and receive a very warm welcome, bringing, 
us they do, just the news one is anxious to hear, besides the 
technical articles, which profitably fill up otherwise idle 
moments. We have been having some real wintry weather 
just recently—heavy falls of snow, hard frosts, and, of 
course, plenty of rain, the days when one’s thoughts turn 
to peak loads. Power consumption at the present time must 
be fairly heavy. It is only in rare instances one meets 
people one knows out here, then it is a mere coincidence. 
Once only have I happened across a friend in this way. The 
cold days sometimes make me wish I could get my back 
against a nice warm turbo set, although I must say that, as 
regards clothing, we are well equipped.“ 

Russian Electricity Students and the War.—.At a recent 
meeting of the students of the Petrograd Electro-Technical 
Institute, a proposition was unanimously adopted that at the 
present time the students, as a body, should devote their 
whole strength to the defence of the country, and a sub- 
committee was appointed to organise the students of the 
Electro-Technical Institute. Already this committee has 
found it possible to address the factories working on the pre- 
paration of military materials and propose to them to use 
the students of the Institute, who are completely equipped 
to take the place of instructors. The Committee of Mobili— 
sation of the Students’ Energy is ready to place 300 student- 
instructors at the disposition of the factories requiring them. 


Russia.—The new Board of Control of the 1886 Electric 
Lighting Co. (Moscow) has stopped credit to its clients. It 
requires immediate pavment of all debts, threatening to stop 
delivery of current. This request it explains by the extra- 
ordinarily high price of fuel, immense difficulties in obtain- 
ind machinery, and the very onerous conditions of the money 
market. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 
Compiled expressly for this journal by Mrsses. W. P. Trowpson & Co.. 


Electrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. 


1915. 


11. 113. Methods of and apparatus fur producing and distributing electric 
ent waves." Bkimisu THowSox-Hocstos Co., ITD. (General Electric Co., 
US AQ. November 22nd. 

ls 452. Electric soldering irons.” J. G. Crrurss. November 22nd. (Con- 
,n date, November 215t, 1914. U. S..) Complete.) 

16. m. Deynamo-electric machinery." A. C. Faorarn (Akt. Ges. Brown, 
enor et Cie, Switzerland.) November Rnd. Complete.) 

10.66. Flectric contact thermometers.’ R. l'. Costetto., November 22nd. 


„169. t Portable electric and other lamps.“ C. H. Herroro. November 
22nd. 

16.471. Method for producing durable galvanic battery cells with zinc 
ancdea and alkaline electrolyte.” J. N. Bronsreo and H. Enxe and V, 
LuDVIGSEN. November 22nd. (Complete.) 

16.474. Magnetos. J. L. Dipixa. November 22nd. (Convention d tr, 
September 3rd, 1915, France.) (Complete.) 

16.475. Magneto-ignition systems.“ ETaBLisSEVESTS nF Dros-Bot trs Ser. 
ANON. November 22nd. (Addition to 16.408, 15. Convention date, Octuser 
2sth, 1915, France.) (Complete.) | 

16.476. Alternating-current motors. A. H. Neetaxo. November Bad. 
(Complete.) 

16,479. ‘* Loaded telephone line system.” Westers Erketec Co., Lop, 
Western Electric Co., U.S. A.). November 2nd. (Addition to 12.4, 15. 
(Complete.) 

16.492. Metal and carbon filament electric incandescent globe and like 
iNuminators."" M. STEELE. November 23rd. 

16,495. “ Ignition and electric lighting apparatus for automobiles.“ Waid 
AND BULL, I. rp. (trading as St. Martin's Motor Works) ano A. Motin. Na- 
ember 23rd. 

16,502. Electric switch appliances.“ }avor & Covtsos., Lro, and W. 
LAWRENCE. November 23rd. 

16,508. “ Insulation system for cells and batteries.“ K. O. L Tou. Na- 
ember 23rd. 


16.516. Electric batteries.“ F. J. Beaumont. November 33rd. 

16,534. ‘“‘ Centrifugal pumping apparatus.“ . Beitisn Tito uso - Hoc sro Co. 
Ltp. (General Electric Co., USA) November 231d. 

16.540. Electric batteries.“ E. C. R. Mara (Interstate Electric Novelty 
Co., U.S. A.). November 23rd. (Complete.) 

16,550. ‘‘ Tewgraph or telephone line insulator.” J. B. Aux. Nor- 
amber 23rd, 

16.5665. Clamps or supports for coils or windings when used on electric 
circuits.“ P. W. SCHOLEFIELD. November 24th. 

16.569. Electric lampholders.“ E. Dewnursr. November Mth. 

16,591. Systems of radio communication.“ Britisu THomson-Hovstos 
Co., Lrp. (General Electric Co., U.S. A.). November 24th. 

16,602. Electric furnaces,” F. Cocntovius. November 24th. (Conven- 
tion date, November 24th, 1914. Switzerland.) (Complete.) 

16,614. Magneto- electric generators... ETABLISSEMENTS DE Diow-Boctos 
Soc. ANON. November 24th. (Convention date, June Irth, 1915, France 
( Complete.) 

16,640. Dy namo- electric machinery.“ ELecrromotors, IL. o., & E. Gres 
HALGH. November 25th. (Complete.) 

16.643. Electrolytic cells.“ H. C. Jenxins & C. I. SS Dicarr. Lro. Nor- 
ember 25th. 

16.647. Electrical connection.“ H. G. Cocxrett. November 25th. 

16.67 1. Electro-dynamic brakes for use in connection with printing 
machines.“ H. V. James. November 25th. (Addition to 596/15.) (Complete.) 

16.592. Winding drums for electric wires, cables, and the like.“ H. F. 
SMITHSON AND CALLENDER’S CABLE & Construction Co., Ltp. November 2th. 

16.604. Electric arc lamps.“ A. H. Raminc & A. E. ANGoup. November 
ber 28th. 

5 15 Electric arc lamps.” A. H. MN & A. E. Ax col D. Novem- 

27 th. 

16,721. Vehicles.“ Britis THomson-Houston Co., Lyo. (General Elec- 
tric Co., U. S.A.). November 26th. 

16,730. ‘‘ Apparatus for the electrolytic production of zinc, copper, or other 
metals.“ M. Perrxur-Liroyp. November 26th. (Addition to 4,681/15.) (Com- 


16,731. Portable battery lamps.“ C. A. VANDERVELL. November 36th. 

16,753. Galvanic batteries.” T. H. M. Harvey. November 27th. 

16.753. Apparatus for manufacturing the elements of clectric batteries 
and performing like operations.“ H. M. Harvey. November 27th 


16.765. System of, and apparatus for, electrically lighting railway and 
other vehicles.“ G. D. Perers & Co., Ltv., F. C. Husa. and W. Ke. 
November 37th, 


— — 


10146. 
3,583. Contact BREAKER FoR FLECTRO-MAGNETIO VIBRATING Mewarks. A. H. 
Maitre and V. H. G. Martin. February Mth. (February 20th, 1913.) 


21.536. Warer-ticht ELECTRIC BELLS AND THE Like. J. Bein. October Sith. 
(March 23rd, 1915.) 


22,057. MANUFACTURE OF TUNGSTEN FILAMENTS FOR ELscrkic [NCANDESIAT 
Lamps. F. R. Grote and J. W. H. Reynolds. November Sth. 

22,131. Direcr-cukRENT DyNAMO-KLECTRIOC MACHINES, British Thos sor 
Houston Co. (General Electric Co., U. S. A.). November 6th. 

22,265. TxlxC MTU L. Muirhead & Co. and G. O. Squier. November KA. 

23,383. DyxAMO-KLNCrRIG Machines. J. A. Kuyser. November 11th. 

22.49. INZERCOMMUNICATION TELEPHONE SysTews. C. B. Kersting. Novem- 
ber 14th. 


22.868. ELECTRICAL RELAYS. 
graph Co. November 2ist. 


H. G. Barwell, W. Judd, and Fastern T'e- 


2015. 


1.892. EL&CTRICALLY-HEATFD FLCIp-PRESSURE BOILER. 
February 6th. (Patent of addition not granted.) 

2,036. PortaBLe Dry Rarrery Evecreric Torches. M. H. Goldstone. Febru- 
avy 9th, (May 4th, 1915.) 

2,289. Gripping oF ELECTRIC CABLES AD THE LIKE. W. T. Henles’s Tee 
Hraph Works Co. and H. Savage. February 12th. 

2.349. METHOD oF ESTABLISHING A VOLTAIC ARC BETWEEN ELECTRODES r !* 
Costacr. F. C. Ucar. February 13th, 

3.326. Srconpary ELECTRIC BATTERIES oR ACCUMULATORS. W. 5. Nawe 
March 2nd, 

3,837. ELECTRO-MAGNETIC SWITCHES. 
Manufacturing Co.). March 10th, 

4.561. PRESSURE-OPFRATED ELECTRIC Switcnes. Igranic Electric Co. (Cutie 
Hammer Manufacturing Co.). March 23rd. 

5,001. Frecreic Motor Covtrouuers., Igranie Electric Co. (Cutler-Hamm t 
Manufacturing Co.). March 31st, 

6.08. ELECTRIC GENERATING SET. A. Collet. April Brd. (April 30th, 1914) 

9.411. ELecTRICALLY-OPERATED Betts, E. Kilner. June 28th. 

10.130. ELECTRICALLY-CONTROLLED ELECTRIC Circuit Breakers, British West 
inghouse Electric & Manufacturing Co. July 12th. (July IIlth, 1914.) 

10,131. ARRANGEMENT FOR SUPPLYING FLectricaL Exrrcy fo Drerctivernt 
Errctaic Motors, British Westinghouse Electric & Manufacturing Co. Ju 
l2th. (July llth, 1914.) 

10.604. Errctroiitic CELLS. 
1914.) 


G. E. A. Holdsworth 


Igranic Electric Co. (Cutler-Hamimer 


H. R. Nelson. July 2st. (Augos lch. 
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SCIENCE AND THE NATION. 


NOTHING in our social organisation is more incom- 
prehensible to the man of scientific training and 
pursuits than the indifference which is manifested 
towards the nature, potentialities, and purposes of 
scientific culture by the great mass of the people of 
this country. Having himself tasted the delights of 
the search for truth and the endeavour to promote 
the progress of mankind, be it in the humblest capa- 
city, he sees the world with different eyes, from a 
new point of view; and not as a contemptuous 
Pharisee, but as the brother of all humanity he wishes 
all to share in the riches which he has discovered. 
But it is given to few to cast their knowledge in a 
form attractive to the public; Faraday, Tyndall, 
Huxley, Ball, and some others were able to do so, 
but the gift is rarely met with nowadays, and partly 
in consequence of this the people display even less 
interest in science to-day than they did 20 or 30 years 
ago. We do not blame the modern teachers for 


. their inability to emulate the genius of the great men 


of the past; if they have not the gift of popular ex- 
position, they are undoubtedly well able to enthrall 
the minds of those who come to their lectures pro- 
perly prepared to assimilate their teaching, and fired 
with the desire to learn; it is not the want of teachers 
that we suffer from, but the lack of learners. 

No one who has observed the popular tendencies 
during the past quarter of a century will deny that 
there has been plainly manifest a craving for amuse- 
ment and frivolity, for slothful ease and sensual 
pleasures, a drifting away from the spiritual towards 
the material. A similar phenomenon marked the 
days of the decline of the Roman Empire, when the 
populace demanded ‘“‘ Bread and games, and cared 
for nought but the gratification of their various appe- 


tites, while destruction crept upon them. Not that 


we anticipate a similar fate for this gracious realm— 
absit omen!—but we see in this tendency to unre- 
strained enjoyment the symptoms of decay, which. 
if not arrested, would undoubtedly destroy the 


> nation, 


From this point of view, we may be thankful for 
the war—the knife which, “clumsily and brutally ap- 
plied by a jealous rival in the hope of achieving our 
destruction, bids fair to accomplish our salvation by 
awakening us to our danger and ending the too easy 
prosperity which was lulling us to slumber. It is a 
sharp medicine, as King Charles said of the axe- 
but desperate diseases need desperate remedies. 

Now, there are many reasons which induce us to 
hope that one of the greatest benefits that we shall 
derive from the war will be the adoption of a new 
attitude towards science by the nation. Hitherto 
there has been a tendency to look upon a man en- 
gaged in scientific pursuits as unpractical, absent- 
minded, and aloof from the world of affairs; but those 
who harbour this unjust impression are gravely in 
error. We are fortunate in having amongst us many 
men in the front rank of scientific progress—whose 
work has attained a world-wide reputation amongst 
those who are in a position to appreciate its worth, 
and who are full of vigour and eagerness to serve 
their country. They recognise that in the present 
crisis of our fortunes their special qualifications for 
research may and should be utilised to the utmost, 
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and they are anxious to seize the opportunity of pro- 
moting the welfare of the nation. Many of them 
have, in fact, devoted their talents to the national 
service from the commencement of the war, and the 
Government, after long delay, has realised the neces- 
sity of mobilising our scientific forces with a view 
to making up for lost time and engaging our enemies 
upon theır own ground. While the Germans are pre- 
eminent in the application of scientific method to the 
needs of industry, they are by no means noted for 
initiative or creative ability, of which we have no 
Jack; they are, in fact, but uninspired plodders, and 
if we utilise our resources with sound judgment and 
efficiency, we need not fear defeat. 

Unfortunately, we are governed by a coterie of 
lawyers, whose whole training has been utterly 
divorced from science, and who are inherently in- 
capable of appraising the merits of a scientific dis- 
covery of the capabilities of scientific men. Only by 
the most strenuous efforts of such men as Sir William 
Ramsay was the importance of withholding cotton 
from Germany brought home to the nation, and their 
efforts would have been of no avail without the 
powerful assistance of the Press. But a few weeks 
ago a prominent member of the Government an- 
nounced as a new discovery the fact that glycerine 
was derived from oils and fats. Labouring under 
their life-long prejudice against all physical science, 
a prejudice that was implanted in their minds at 
public schools controlled by literary men to whom 
science was anathema, and hugging the delusion that 
science is unpractical—whereas it is essentially the 
most practical form of knowledge—our rulers. 
organise an Advisory Council and place it under the 


control of executive officers who, with the best will: 


in the world, are nevertheless hopelessly unable to 
administer a scientific department with any approacl) 
to efficiency. With sublime assurance, however, the 
politicians consider themselves qualified to take 
charge of any Department of State without previous 
training, and flit from the Board of Trade to the 
Exchequer, from the War Office to the Woolsack. 
or from the Post Office to the Department of Agri- 
culture, with equal ease and incompetence. Surely 
it is high time that our methods of Government were 
drastically reformed. At the present moment we 
have a Labour representative at the head of the 
Board of Education—which, like the Board of Trade. 
and the Local Government Board, is an unreal body 
that never meets. | 
Whether in the absence of a complete change of 
system in the appointment of our governing body 
it will ever be possible to bring about that funda- 
mental reform in the utilisation of science for the 


benefit of the nation that is so urgently necessary, we eè 


do not know; but we are sure that the mere appoint- 
ment of advisory councils, inventions committees, 
etc., will never take us very far in the desired direc- 
tion. What is required is a change of attitude on 
the part of the nation as a whole. Our “ leaders 
unblushingly declare that they only follow public 
opinion; it is the latter, therefore, that must be 
first reformed, and in effecting this object the Press 
can render invaluable assistance. In an interesting 
address delivered in October last, Prof. Fleming 
drew attention to the question, and pointed out that 
we had still made scarcely any progress towards the 
creation of a disciplined army of scientific workers, 
and urged the formation of committees of scientific 
specialists to guide and instigate research, the read- 
ing and discussion of papers on problems of the 
moment by our engineering and other societies, and 
generally the promotion of a higher efficiency in all 
our operations. We have said good-bye now and 
for ever to those easv-voing amateur British methods 
which have held us in the past.” Let this be our 
watchword get us be strenuous and unwearied in 
furthering the scientific education of the nation: let 
us think less of our individual interests and more of 
the immense power of co-operation and mutual aid. 


ment in the general situation. 


` THERE has been some irregularity in 
the tone of the standard copper market 
owing to the gloomy outside conditions, and to the fact 
that an anxiety to realise paper profits manifested itself. 
The downward movement in prices in the speculative medium 
naturally affected the position of consumers, who, as soon 
as they thought they could detect growing weakness in the 


Copper. 


position, abstained from baying. Consequently, there has 


been less new business booked on this side, although con- 
sumption is proceeding at a remarkable rate. A new 
feature which has developed has been the refusal of the 
authorities to permit any shipments of standard copper 
abroad. The reason for this is to be found in the sub- 
stantial reduction which has been effected in the holdings 
of rough metal here during the last few months. So long 
as there was a sufficiency of standard copper to provide for 
the reasonable requirements of consumers in this country 
the authorities were not unwilling to allow exports from 
here to America on an undertaking being given that the 
refined material should be brought back to this country, bot 
this is no longer regarded as good policy owing to the 
snallness of the stocks now available here. 

There is no change in the position of the leading pro- 
ducers, who, in fact, show remarkable firmness all round. 
There is a tendency to believe that American production is 
barely equal to the huge war demands combined with the 


growing domestic consumption across the Atlantic for 


general purposes, but the latter is bound to be affected 
sooner or later hy the excessively high prices ruling, though 
the same consideration does not apply in so far as war 
requirements are concerned. Producers are very well sold, 
and, indeed some of ‘them have nothing to dispose of 
now for the next two or three months except possible odd 
parcels. The tone has been a shade easier, perhaps. so far 
as refined copper is concerned, but this appears to be due 
to nothing more serions than a disposition on the part of 
second hands to realise a portion of their holdings which 
shows them very substantial profits. 

Buying lately has been of a less aggressive character, con- 
sumers on both sides of the Atlantic appearing rather to 
have satisfied their needs for the time being, and to be 
disposed to hold their hands pending some fresh develop- 
There has been some 
interruption in the supply of rough copper to the American 
refineries, and this would appear to have been the founda- 
tion for the spurt in prices which lifted electroin New York 
to 20c. per, lb. f.o.b., and in this country to £99 a 
ton c.i.f. 

There was rather a nasty labour outbreak at one of the 
largest refineries there which caused an entire suspension of 
operations for about a couple of weeks, and this completely 
frightened buyers, while the supplies of material available 
for treatment at the refineries were likewise cut down 
owing to fresh trouble in Mexico, and to the continued 
strike in Arizona which closed down practically the entire 
copper production of that State. Important modifications 
have, however, now occurred in Arizona and Mexico, while 
the strike at the refinery alluded to proved of comparatively 
short daration. Work is proceeding at fall tilt in sll 
directions of the American copper trade. 


Users of machine tools have been some- 

5 what mystified by the recent Royal Pro- 
clamation prohibiting the importation of 

these appliances into the United Kingdom, except under 
licence from the Board of Trade, as from December 2Ist 
next. At first glance it is difficult to reconcile this restric- 
tion with the extraordinarily heavy demand for machine 
tools from firms engaged upon munition work, and the 
avowed difficulty of sellers in coping with this demand. An 


investigation of the causes which led to the step, however, 
discloses a remarkable state of affairs. Throughout the 
country many small firms, which were formerly unknown in 
the tool trade, have suddenly come into existence, and have 
been importing second-hand machine tools and selling them 
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at inflated prices. The tools in question have invariably 


proved faulty, and such inconvenience was caused by this 


as to attract the attention of the authorities, with the result 
that the Proclamation now issued restricts the importation 
as tools, except under licence from the Board of 
e. 

These licences will only be granted to firms which 
were established in this country not leas than two years 
before the outbreak of the war, and whose turnover amounts 
at least to £10,000 per annum. Imports licences will be 
granted to firms satisfying these requirements subject to 
the condition that the tools shal] not be sold to users at a 
profit exceeding 18} per cent., or in the case of transactions 
between one merchant and another, at a profit exceeding 
10 per cent. The effect of this arrangement will be to 
eliminate the small and irresponsible trader, apd to limit 
the business to reputable and experienced firms. The sale 
of second-hand machine tools is likely to be affected very 
considerably by the restriction, but, on the other hand, it 
is expected that business in new tools will be stimulated. 
The prohibition does not apply to hand tools. 


Nationalisation | HE question of the establishment of a 
of Electricity Government monopoly of the supply of 
Supply electricity in Germany was raised inci- 

in Germany. dentally on November 24th at a meeting 
of the Berlin Electricity Works Co., when Dr. Walter 
Rathenau, criticising certain figures adduced on behalf of a 
minority of the shareholders with a view to showing the 
great future prospects of the undertaking in its new 
sphere of activity, stated that the estimates had no founda- 
tion, especially having regard to the monopoly endeavours 
of the Government. Apparently this reference applied to 
the Imperial Government, or rather to that of Prussia, as at 
least two of the Federal States propose to act independently 
on their own account, one being an entirely new scheme, 
and the other the development of a project which has been 
under consideration for a long time past. The former 
relates to the kingdom of Saxony, and information con- 
cerning it is contained in the Address from the Throne at 
the opening of the Saxony Parliament on November 11th. 
It was therein stated that the supply of electricity in the 
kingdom urgently needed to be consolidated and unified, 
and the Government had therefore decided itself to take in 
hand an undertaking of such great importance to the whole 
national economy, and the impending introduction of a Bill 
for this purpose was foreshadowed. The second instance 
refers to Bavaria, where the Ministry of State placed before 
the Finance Committee of Parliament on November 23rd a 
detailed report on the position of the work for the establish- 


ment of the Walchen Lake works for the supply of elec- 


tricity to the whole of Bavaria. The report is based upon 
the information furnished by Imperial Councillor Muller, 
and the Ministry endorses the suggestion that the most 
appropriate site for an embankment installation is near 
Krunn. It is proposed to form a special company under 
the title of the Bavaria Works, to carry out the project, 
which also provides for a combination of the large power 
works in Rhenish Bavaria. The overland and large power 
stations already existing in Bavaria, together with the elec- 
tricity works in towns and communal supply districts, come 
Into consideration as customers for the new works. It is 
estimated that the Bavaria Works, which will have a feeder 
metwork at 100,000 volts, will have to expend £1,550,000 
on the network and accessory plant, of which one-half will 
be raised by a loan bearing a fixed rate of interest, whilst 
the other half will form the company’s working capital. 
The proprietors “vill be the State, the overland central 
stations, the towns—which will be able to participate at 
least for the amount of the capital expenditure which they 
will not have to incur for extensions of their own generating 
stations—and the firms entrusted with the establishment of 
the network, who will be interested to the extent of a 
portion of the constructional expenses devolving upon them. 
It is calculated that with a total annual consumption of 
630,000,000 Kw.-hours, which will be reached in the next 


f 
10 years, a yearly saving of £210,000 will be effected by 
the consolidation of interests in the Bavaria Works, as 
compared with individual supply from independent gene- 
rating stations. The interest of the Government in -the 
scheme is of a twofold character. In the first place, it is 
hoped by its successful completion to afford important 
advantages, through a cheap supply of light and power, to 
industries and agriculture, which are expected to develop 
after the war; and, secondly, it is calculated that the 
hydro-electric works, of which the Gustav Works now in 
progress at Dettingen is a preliminary example, will also be 
available in connection with the conversion of the Bavarian 
Scate railways to electric traction. It is intended, if sanc- 
tioned by Parliament, to begin the undertaking immediately 
on the conclusion of peace, as negotiations are already 
proceeding for this purpose. l 


In our ‘ Correspondence” columns 
to-day Mr. C. Turnbull raises a point of 
considerable importance with regard to 
the teaching of the metric system in our elementary schools. 
Impressions gained in childhood are apt to endure through- 
out life, and nothing could be more detrimental to the 
popularity of the metric system than to have it made the 
subject of abstruse and puzzling problems by misguided 
teachers. Rarely indeed would anyone require to convert 


The Decimal 
System. 


‘from one system to the other; and when conversion was 


absolutely necessary, it would be effected with ease by 
means of the admirable tables which are available. We 
‘can quite imagine that if “ teaching the metric system” is 
taken to mean arithmetical gymnastics, irreparable harm 
will be done to the opinions of the rising generation. Asa 
matter of fact, the true teaching of the system would 
involve not more than a morning’s work—there is so little 
to learn. 

With regard to M. Planchon’s letter, while we appreciate 
the ingenuity of his proposal, we maintain our view that 
the English sovereign must on no account be interfered 
with. It has been for centuries our standard coin, and is 
known throughout the world, while all our statistics have 
been recorded in terms of it; we must not touch the pound ! 
We do not agree that with the pound and shilling we ca! 
form a decimal system ; the retention of any multiplier other 
than 10 is absolately fatal to the simplicity of the system. 
In our view the pound, florin, and mil (or modified 
farthing) are the essential coins, and all the gold and silver 
coins now in circulation would be entirely unaffected ia 


value. 


We may add that just as the French centime and the 
German pfennig are coins too small in value to be of prac- 
tical use, so the 1 Joth of a shilling would be a merely 
nominal coin, whereas the mil, being practically equivalent 
to the present farthing, would probably enter into circu- 
lation on its own merits, as at present. 

Our contemporary the Contract Journal, in further com- 
menting on our recent articles, whilst adopting a compli- 
mentary tone which we cordially appreciate, is unfortunately 
unable to agree that the adoption of metric measures and 
decimal coinage in this country has much bearing on our 
foreign trade. But, in order to prevail in the stress of 
modern competition, we must neglect nothing that will 
strengthen our arms or redace our costs, and there is no 
doubt whatever—pace our contemporary—that under our 
present system of £ s.d. a vast amount of clerical labour 
is absolutely wasted. We cannot afford fo waste it. But 
our manufacturers cannot cut loose from it unless everyone 
else does too. And as regards the metric system, here 
again we cannot use both ; efficiency can only be attained 
by the employment of a single universal system. 

The essence of economical manufacture on the great scale 
is to be sure of your home market first, and send your 
surplus abroad; and if the surplus must be metric, the 
whole must be. In short, the adoption of the metric system 
at home is the necessary preliminary to its adoption for 
export, and we entirely dissent from the view that its advan- 
tages can be obtained by individual effort.“ 
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A NEW ZEALAND HYDRO-ELECTRIC 
SCHEME. 


Ir is not asual to read of a power scheme over 2,000 ft. 
above sea-level, but there is such a one on the main trunk 
line in New Zealand, at a rising borough called Ohakune, 
which a few years ago was only a bush settlement. Ohakune, 
like many other towns in New Zealand, is situated close to 
a river, the Mangawbero, which, it was discovered, had 
enough fall for producing a sufficient supply of electricity 
for lighting and power purposes to meet the requirements of 
the town for some years to come. 

A low rubble dam was thrown across the river, and the 
water diverted through a screened regulating gate into the 
flame, which conveys it to the power station, less than half 


POWER STATION AND PIPE LINES, OBAKUNE, 


a wile distant. The flume has a fall of 1 in 1,200 
throughout its length, and is constructed principally of 
concrete. Where the flume crosses under the roads it has 
been roofed over with ferro-concrete, and where it is carried 
over creeks or on artificial fillings timber flaming has been 
used. OG Juz 

At the extreme end of the flaming the water enters the 
forebay ; this is designed with a long spillway capable of 
taking all the water the flame can carry—viz., the equiva- 
lent of 250 f. P. When the turbines are not in use, the 


FOREBAY SCREENS, SPILLWAY AND POWER STATION, 


water discharges over the spillway into the underground 
tail-race leading into the river. The forebay is fitted with 
a sludge valve, which can be used for discharging into the 
ail-race any silt which comes down the flume. Screens are 
also provided for holding back any débris which might 
injure the turbines. From the forebay two penstocks of 


riveted steel, each 27 in. in diameter, convey the water to 
the turbines in the power house below, and provision has 
been made for the installation at a later date of a stand-by 
unit. 

The present plant consists of two reaction Francis-type 
turbines, made by Messrs. Boving & Co., each capable 


CONCRETE FLUME WITH TRUCK RAILS INSIDE, 


of giving 100 B. E.. under a total head of 40 ft. with a 
normal speed of 600 R.P.M., and each is controlled by a 
Boving patent automatic oil-pressure governor guaranteed 
to control the turbines with a momentary variation of speed 
not exceeding 3 per cent. with 25 per cent. change of load, 
6 per cent. with 50 per cent. change of load, and 15 
cent. speed variation with full load thrown on or off. 
fly-wheels are of cast steel, proportioned to prevent a 
pressure rise in the pipe-line exceeding 40 per cent. of the 
normal, when full load is suddenly thrown off the turbines, 

Each’ turbine is coupled throogh a 
flexible coupling to a 60-K. v. A., three- 
phase, revolving-field alternator. generat- 
ing at 2,400 volts and 50 periods. These 
alternators are star-connected, with the 
neutral terminal earthed. An exciter 
is direct-coupled to each shaft. The 
alternators, as well as the switchgear and 
instruments, were manufactured by the 
British Westinghouse Co. 

The switchboard is fitted with all 
necessary instruments for indicatirg the 
current supply, and the machinery is effec- 
tively protected by Westinghouse light- 
ning-arresters placed on the wall behind 
the switchboard ; isolating switches are 
also fitted to the outgoing feeders. 

An ideal natural storage of water is 
available with the expenditure of very 
little capital. This consists of diverting 
the Mangawbero into an extinct crater 
(for Ohakune is surrounded by mountain- 
ous country) situated a few handred 
yards upstream from the intake. 

The power-house building is about 
50 ft. long by 24 ft. wide. The foundation walls are in 
concrete raised 2 ft. 6 in. above the ground-level, and the 
superstructure consists of a timber framing lined inside and 
outside with Poilite. 

The main streets of the town have been reticulated for 
private and street lighting. The poles used throughout sre 
of natural round Australian ironbark, the cross-arms being 
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of best North Island Rata. The reticulation system is. fed 
at 230 volts for lighting and at 400 volts for power, from 
one 20-K w., two 10-Kw., and a 5 KW. transformer, mounted 
on poles at different parts of the town. A large number of 
„street lamps, each of 50 C.., have been provided. The 


Pipe LINES AND FORBBAY. 


brackets used are of very neat design, with special reflectors. 
The Borough Council is assisting ratepayers who are not 


in good financial circumstances to install their premises 
on à monthly time-payment system; the Council raised 
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INTERIOR OF POWEB STATION, OHAKUNE, NEW ZEALAND. 


a loan of £9,000 for the purpose of installing the plant. 
On account of the height at which it is situated, and other 
unique features, the scheme has attracted considerable 
attention. It was designed and supervised by a well-known 
firm of New Zealand electrical engineers, Messrs. Turnbull 
and Jones, whose representative in the scheme was Mr. S. 
Blackley. 


BRITISH INDUSTRY AFTER THE WAR. 


In his Presidential address to the NORTH-East Coast INSTITU- 
TION OF ENGINEERS AND SHIPBUILDERS, Mr. H. B. Rowell, after 
discussing some of the engineering features of the war, referred to 
the industrial situation, and remarked that the position would be 
very serious at the conclusion of the war. 

The ignorance in which the country had been kept, the courtier- 
like deference of the Government to labour, the high rates of 
wages, defiance by labour of supervision, demoralisation caused by 
unmoral methods of payment, excessive overtime, night and 
Sanday work with their accompanying abuses, had all combined 
to produce a condition of affairs which could not possibly continue. 

Taking the most favourable assumption that victory came to 
us and our Allies, the relative position of this country and her 
competitors after the conclusion of peace would not necessarily be 
to our advantage. We shoald go into the commercial arena with 


* 


labour costa much higher than at any time in our history, and 
probably at a great disadvantage from the point of view of delivery 
and internal industrial troubles’; while Belgium, Germany, and 
Austria, in the throes of industrial starvation, and with favourable 
labbur conditions from the point of view of competition, wonld 
set to work more methodically and resolutely than ever to recover 
their positions in the markets of the world. 

For a number of years workmen had been encouraged to believe 
that, as regards production, their interest was divergent from that. 
of their employers, and that the former could best be servèd by 
limiting the amount of work done in a given time. Since the war 
began loyal efforts had been made, especially by those of the men's 
leaders who had visited the fighting line, to suepend the influence 
of this teaching, bat the sucoees attending these efforts had been 
far from complete. It had never yet, apparently, occurred to these 
men that the amount of money a man could receive in wages could 
only be a proportion of the value of the work he turned out, and 
that it was not likely to be increased in the long run by limiting 
the output of the individual workman. ö 

With the value of the annual output per man in American works 
about two to three times that in this oountry, and the use of 
machinery per head showing a similar ratio, it seemed that 
increase of output indicated the direction in which we must look 
for the salvation of our industries and the increased welfare of our 
men. 

It was absolutely essential that the men shotld be brought to 
see that their first interest was the fostering of the industry by 
which they lived, and that the limitation of output was a fallacy 
which had done more than foreign bounties and Protection to 
foster shipbuilding abroad. Inorease of output and economy of 
production reacted on each other, and the interest of employer and 
employé in both was inseparable. 

However the war might end, it would have one outstanding 
result—a marked change in the attitude of all departments and 
sections of the Government towards the trade and manufactures 
of this country, and towards education as bearing on these; it was 
quite comprehensible that the political re- 
presentative of this country might consider 
that he could not properly assist a particular 
British subject to secure an order, but it was 
wrong that he should not realise that it was of 
first importance that the country he repre- 
sented should secure it. 

The work which was being done by the 
new Ministry of Munitions, aided, as it was, 
by business men, had eerved, apart from its own 
functions, to draw attention to the urgent 
need of the establishment of a Ministry of 
Commerce, which would protect and encourage 
both home and foreign trade. If the organisa- 
tion were carried on by business men on 
business lines, the advantage would be incal- 
oulable. 

He advocated very strongly that greater 
effort should be made in the direction of pro- 
viding for a more prolonged general education, 
specially avoiding the serious error of dis- 
carding the study of all subjects which did 
not appear to have essential connection with 
the profession in view. T> build high it was 
necessary to start with a broad as well asa 
deep base, and while such a method placed the 
student at a disadvantage in his early twenties, 
it should, other things being equal, enable him 
later to out-distance rapidly those competitors 
whose field of knowledge was less broad. 

The complete absence of any consideration 
of the cost of production both in technical 
colleges and technical institutions, and its 
insufficient consideration in worke except by the more highly 
placed officials and a special staff, were circumetances which 
required prompt rectification, in the interests of our national in- 
dustries. An ac zurate appreciation of cost came one day to most men 
who occupied leading positions in works, but it should be ensured 
at a much earlier stage in the career by education and early train- 
ing in business, becauee it was only by the man of technical 
and scientific attainment that the most efficient use could be 
made of it. l 

Speaking as a technical man, and with a full appreciation of the 
high aims and achievements of technical men, he unhesitatingly 
advocated that not only should our technical colleges deal in their 
curricula with suc questions as the relation of design to cost, and 
of cost to production, but! that all technical institutions should, 
subj-ct to proper contro), open their doors to the reading of papers 
dealing with these subjects, 


Good News from Mexico.—An American Consular 
agent reports better conditions on the Mexican border. He 
says: — The situation in the Piedras Negras Consular district is 
much improved; in fact, fighting has become a thing of the past. 
The passenger, freight and other trains of the Mexican National 
Railroad are operating daily to and from southern points without 
molestation. Many Americans and other foreigners are crossing 
the International Bridge daily (date of writing November 6th) ex 
route to their homes in the interior with a view to again settling 
down to work and rebuilding their businesses. Those coming out. 
say conditions are becoming better each day. 
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MULTICORE CABLES. 
By “ COMMERCIAL.” 


IX the construction of multicore electric cables of one type 
or another, it is often desirable to employ some means of 
easily distingui core from core, or pair from pair. The 
most general methods are by the use of coloured cotton lap- 
pings, and coloured tapes of paper or cotton. Cotton lap- 
pings are mainly used on telephone cables, in which unvul- 
canised rubber, silk and cotton form the insulation. The 
number of cores in such cables may run into hundreds, and 
it would be scarcely possible to make the cores distinguish- 
able without the use of coloured cotton, in single or self 
colours, in double, or in triple-colour combinations. In the 
case of pair cables one colour is used throughout on one 
core of each pair, and combinations of two or three colours 
on the other core. Occasionally also, in lieu of coloured 
tapes, cotton lapping is used on the cores of small vulcanised 
rubber multicores, over the grey tape. Generally, however, 
coloured proof tapes are used on vulcanised rubber multi- 
cores for distinguishing purposes, and usually on bitumen 
cables, though some makers omit tape from the cores of the 
latter class. If the single colours available are insufficient 
two are put on in parallel, each half the width of the ordinary 
single colour tape, thus producing a spiral striped effect. 

The use of coloured papers is confined to paper insulated 
power cables, and dry cores; in the latter case, sometimes 
accompanied by a whipping of cotton. The range of colours 
is necessarily more restricted than in the case of cotton, and 
the number of combinations of colours is correspondingly 
less. Also where two colours are used, they are put on in 
succeeding layers, and not in parallel strips as in the case of 
cotton tapes. l 

In this connection it may be interesting to ascertain, 
when given a number of colours, how many two-or-three- 
colour combinations may be obtained from them. It is 
found that the number of cores which can be coloured with 
single and two-colour combinations is equal to the sum 
of the numbers of the colours. That is, where three 
colours are used, (1 + 2 + 3) cores can be coloured; or 
where N is the number of colours used, ) N (N + 1) cores 
may be coloured by the use of N single colours, and all 

ible combinations of two colours obtainable therefrom. 

us, 8 colours will give 4 (8 + 1) or 36 cores, made up 
of 8 cores with one colour, and 28 cores with two-colour 
combinations. 


i.e., for 3 colours: 1 triple 
„4 „ 17 (1 + 2) triples. 
„6 „ 17 (172) (17243) T (172 
+ 3 + 4) triples. 
„ 7 „ 17 (6172) T (17273) 4+ (172 


1＋ 3740 T (17273747 5) 

triples. 
So that with the self colours singly, and the triple com- 
binations, in all, 3 colours will serve 4 cores, 4 colours, 8; 
5 colours, 15. Tabulating the results gives the following 


figures :— 
| Self colours ! Self-colours | Belf-colours 
No. of colours. | + 2-colour + 8 colour ' + 2colours + 
combinations. | combinations. | 3 colours. 
2 | 3 ja 3 
3 6 4 7 
4 10 8 14 
5 16 | 15 25 
6 21 26 41 
7 i 28 | 42 | 63 
8 36 64 | 92 
9 45 93 129 
10 . 55 | 130 1175 
11 66 176 | 231 
12 78 232 2ẽ098 
13 91 299 | 377 
14 105 i 378 469 
15 120 | 470 | 576 


In making out a list of colours and combinations, the 
self colours must first be placed in a definite order and 
numbered, and such order must be strictly adhered to in 
working out the combinations. All ible two or three- 
colour combinations of No. 1 are then found, and 80 on, 
care being taken always to work forwards and not refer to a 
back or earlier colour. This precaution is necessary to 
avoid duplication of any set of colours. Following on after 
the numbers allotted to the single colours the combinations 


‘should also be numbered, as this will simplify the use of the 


list in practice. 

The table shows how large a number of cores can be 
made distinguishable by means of a few colours, and it can 
be further extended if necessary by using different shades of 
some of the colours. | 


CORROSION OF STEEL SMOKESTACKS. 
By R. I. ELKIN. 


THE discovery that a number of steel smokestacks -throughout the 
country are corroding at an alarming rate has aroused much 
interest among central-station companies, ineurance interests and 
others. A superficial inspection of the exterior of many of then 
stacks indicates that they are apparently in ‘a 
condition, but when scrutinised on the inside it is found thet 
disintegration in many cases is proceeding rapidly. Of the stack 
examined a few were lined, and these were free from attack. 
Those without any lining whatever were, however, deteriorating 
in practically every case. | 

A steel stack will corrode on the inside and on the outside, but 
this fact appears to have been overlooked in many instances, for 
protection has been given the exterior while the interior has been 
ignored, although internal corrosion is by far the more serious of 
the two. Corrosion of the outside of a stack is due in part to the 
elements and in part to acids and eulphur fames, which attack 
steel quite rapidly in the presence of moisture. An inexpensive 
way to prevent corrosion fe to paint the steel with a suitable 
pigment. The conditions affecting a smokestack are similar to, 
but much more severe than, those existing round other steel work, 
bridgee, &c., on account of the atmospheric conditions and the 
rather high temperatares—a combination moat favourable to oor- 
rosive action. The painting should be thorough, and not lees than 
two coats should be applied, otherwise the pinhole abrasions in the 
paint and uneven coating may give a covering which is not 
completely protecting. To obtain the benefits of painting it 
should be done regularly, the frequency depending upon local 
conditions, About every two years suffices in average cases. 

It is a less simple matter to prevent corrosion in the interior of 
a stack, and one which will cost more than outside protection, 
because the hat fiue gases direct from the fires must be contended 
against. These gases are extremely corrosive, and will cause rapid 
disintegration of the steel if preventive means are not taken. 
The corrosion is due almost wholly to the flue gases containing 
moisture, which condenses against the comparatively oool walls of 
the metal stack. The condensate thus precipitated consists largely 
of sulphurous acid, while there are always present the deleterious 
effects of carbon-dic x ide gas, which attacks steel in the presence of 
moisture. The remedy for corrosion on the interior of a stack is to 
protect the metallic wall from the acids and gases by lining it with 
firebrick. This lining should be carefully laid, care being taken 
that no air gap existe between the lining and the metallic wall, 
otherwise the corrosion will take place as fast aa, if not faster thas, 
when no lining is used. The intervening space between metal and 
brick should be filled in completely by grouting with cement. 
The lining should go the fall height of the stack, because with 


unlined stacks it has been found that the upper rings corrode 
densstion — 


faster than the lower, owing, no doubt, to the greater oon 
at the top of the stack. 

One of the things most conducive to corrosion is to take an 
unlined stack out of service from time to time, even for short 
periods. Experience, however, seems to indicate that allowing 8 
stack which is properly lined to stand idle has little effect upon 
corrosion. This is a great advantage to steam plants operating in 
connection with hydro-electric plants where the water supply it 
erratic or insufficient at all periods of the year. A further 
advantage of lining a stack, besides that of protecting it sad 
thereby prolonging its life, is that the radiating losses through the 


‘metallic walls are very materially reduced, thus improving the 


draught.— Electrical World. 


2 — 


The German Cable Makers’ Syndicate.—It is reported 
that this syndicate, which would nominally expire with the 
current year, has been prolonged until April let, 1916. Tbe 
eyndicate has been provisionally extended several times sinos the 
outbreak of the war, and it is not intended definitely to renew 
during the continuance of hostilities. 
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ELECTRICAL DEVELOPMENT IN GERMANY 
AFTER THE WAR. 


~ 


THe magnitude of the prevision which has characterised Ger- ' 


many's preparations in almost every direction for the conduct 
of the present war is to be emulated on a smaller“ scale 
during the course of this world-conflict by the exercise 
of foresight regarding the supply of electricity after the 
conclusion of peace. It is contended that electricity will 
then play an important part in a double sense in connec- 
tion with the reorganisation of the economic conditions in 
that country. In the first place, it will have to be substituted 
for other lighting agencies and forms of power in industries 
and agriculture to a far greater extent than hitherto, and the 
larger extension of the use of electrical energy will, it is beld, 
represent the supersession of foreign materials and an 
economy in the national sources of energy. The second point 
is that the State, according to former and recent indications, 
intends to utilise this source of power for national purposes, 
and from this standpoint Gustav Siegel discussed the subject 
a few months ago in the Preugsische Juhrbucher. The 
opinions expressed by the author afe not only of importance 
und interest, both from a general point of view and ‘from 
that of the competitive capability of Germany in the future, 
but they gain increased value from the fact that the funda- 
mental idea underlying them was approved by Dr. Emil 
Rathenau (now deceased), in a preface attached to a reprint 
of the article from the journal in question. 

The development of electricity in Germany has so far been 
divided into three stages. The first, which extended to 1890, 
was that of technical and economic experiment; the second, 
which ended with 1900, was the period durmg which local 
works were erected and electric motors were introduced into 
minor industries; and the third has been characterised by 
the expansion of overland central stations so that lighting 
and electric power are beconnng general in industries and 
agriculture. In addition to the participation of local autho- 
rities, provinces, and States in the supply of electricity from 
overland stations, chiefly for the purpose of supervision, the 
co-determination of conditions of supply and the adoption of 
guiding principles for dealing with distant districts, the States 
of Prussia, Bavaria, and Baden have included within the 
scope of their activity the utilisation of water powers, the 
erection of main transinission lines, and the operation of these 
works. As to the further intervention of the State, the 
author considers that this is necessary so as to secure way- 
lea ves in order to be able to install networks at compara- 
tively low cost by overriding the arbitrary demands of indi- 


viduals, and also for the establishment on a grand scale of- 


generating stations directly on the site of the production of 
coal, and the location of water powers and peat moors, and 
the interconnection of these stations on a uniform plan by 
the erection of a high-tension network over the whole of the 
empire. This, then, is the principle of the scheme, which 
naturally raises various questions in connection with the 
extent of the present and the prospective supply of electricity. 

The total capacity of the penerating stations engaged on 
furnishing electrical energy to the public is stated to have 
amounted to 2,000,000 Kw. in 1913. and that of the private 
and individual installations with their own generating plant 
was 3,000,000 Kw., whilst the total consumption for lighting 
and power purposes throughout Germany is estimated to have 
been 30,000.000,000 Kw.-hours, to which has to be added a 
further 10.000, 000.000 Kw.-hours used for railway purposes. 
Although these figures are enormous, it is calculated that 
they would be doubled in the course of ten years, and that 
one-half of the quantity then consumed—40,000,000,000 Kw.- 
hours—would be able to be delivered by the generating 
stations which serve the general public. At present the area 
supplied by the latter has a population of 45.000.000 persons, 
and it would be possible to include the remainder of the 
empire by the enactment of an expropriation or wayleaves 
law. As, however, the prospects of passing such a law are 
deemed to be infinitesimal, the author discusses the question 
of the imposition of a tax on the consumption of electricity, 
as has been suggested for the period after the war is over. 
Such a proposal is considered to have opposed to it still 
greater objectiona than were raised against the similar plan 
which was abandoned in 1908 in favour of a tax on illumi- 
nating appliances. which has hitherto yielded one-third less 
than was expected by the Government, as a high tax when 
peace again prevails would be fatal to industries. It would 
hamper the export trade and increase the cost of supply in 
the inland inarket, especially as the industrial products to a 
preponderating extent are not for direct consumption, but 
serve for the manufacture of other articles. 

The question of the State expropriation of the undertakings 
which supply general consumers is argued to be a much less 
satisfactory proposal for the nation than that of the adoption 
of a general scheme of development of huge stations with a 
vast network of feeders to transformer stations in different 
parts of the country. As to the financial effects of the former. 


the author states that the gross surplus realised by all elec- | 


tricity works in Germany in 1913 was, approximately, 
211.250. (% and after providing for depreciation at the rate 
of 3} per cent., there remained net profits of £7,350.000. If 


A 

this sum is capitalised at 5 per cent., the price of purchase 
to the State would be £147,000,000, and if the depreciation 
provision made by the State were reduced to 2 per cent., and 
the purchase price were raised by means of a 44 per cent. 
loan, the surplus available to the State for free disposal would 
be only 21, 850.000. This comparatively small sum would 
represent the whole proceeds of the monopoly, which would, 
however, by no means counterbalance the disadvantages of 
the monopoly. Under these circumstances, the author con- 
tends that the duty of the State should lie rather in the 
exercise of a regulating and promoting influence upon the 
supply of electricity than to paralyee capital and labour 
through the institution of a monopoly, and in the former in- 
stance a prominent opportunity is afforded for also securin 
a considerable revenue to the State. - 

The definite proposal made in this connection, as previously 
mentioned, is that it would be advantageous for the State to 
erect and work huge . stations at coal mines, 
at suitable water powers, and adjoining extensive deposits 
of peat on the moors, the stations to be interconnected 
with each other by means of high-tension mains, from 
which electrical energy would be transmitted to specified 
transformer stations of large dimensions. This idea is essen- 
tially a development of the pit bank practice of one or two 
stations of the Westphalian Electricity Works in the district 
of Dortmund, of the present utilisation of certain lignite 
deposits at Bitterfeld, and of the contemplated extensive use 
of other lignite mines in that district indirectly for electro- 
chemical industries; and of the existing use of certain peat 
n:oors in East Friesland. But, naturally, the inclusion of 
large transformer stations carries the scheme much further. 
I$ is suggested. for instance, that the limits of the State 
action should be fixed at the transformer stations, and the 
distribution then undertaken by the present owners of elec- 
tricity supply works. In other words, the State would become 
a supplier in bulk. It is assumed that by the establishment 
of the generating etations at the source of power, and the 
installation of huge units, it would be possible for the State 
to deliver so cheaply that it would be of advantage to most 
of the existing works to procure a supply by means of the 
State transmission lines, whilst, conversely, the latter works 
would be under the obligation to afford’ a supply to the State 
in so far as the technical conditions would permit and the 
prices were equal to those of the State. It is calculated that 
an initial expenditure of 420.000.000 on the works and lines. 
and an estimated sale of 6,000.000.000 Kw.-hours per annum, 
would vield a net surplus of £3,000,000 per annum, or twice 
as much as would be derived from a tax on the consumption 
of electricity under present conditions. and still more than 
would be obtained from a State monopoly of the supply works 
with over seven times the amount of capital investment: 
whilst a further extension of the stations and a turnover 
increased to 12.000.000, 000 Kw.-hours would raise the net 
revenue to 44.500.000. even if the bulk price were reduced. 
The approval given to the general idea by Dr. Emil Rathenau. 
as already referred to, was accompanied by the statement 
that the suggested Imperial Electricity Union would receive 
al! the revenue, and, after imdemnifving the individual 
Federal States for the expenditure incurred by them in asso- 
ciating themselves with the scheme, and securing to them Å 
share in the profits. the balance remaining would devolve 
upon the Imperial Treasury for the general benefit of the 
country. 


DOMESTIC ELECTRIC HEATING. 


Lecturinc at University College, London, on Friday last, 
Prof. A. H. Barker dealt with the application of electrical 
heating methods to domestic requirements. He regarded 
electric heating as the svstem of the future par excellence, in 
spite of the obstacles which at present hindered its develop- 
iment—chief of which was its high cost, in comparison with 
older methods. The requirements to be met in connection 
with domestic heating. were extremely complex; the reading 
of a thermometer was utterly misleading, and there was a 
great divergence between the real problem and conventional 
ideas on the subject. : i 

The orthodox view was that the thermometer indicated the 
“ temperature of the room.“ as if the room were full of 
liquid; but it really indicated only its own temperature, the 
resultant of radiation and convection. 

It was usual to assume that heat was conducted out through 
the wall at a rate proportional to the difference between*the 
internal and external temperatures, and to the area of the 
walls; the ventilation requirements were based on the sup- 
posed permissible limits of the CO, content of the air, and it 
was taken that the incoming air must be heated up to 60 deg. 
F., whilst the external temperature was 30 deg. F. These 
considerations led to the conclusion that to provide for main- 
taining the room temperature and for heating the necessary 
volume of fresh air an allowance of about twice as many 
B. TH. U. per hour as the volume of the mom in cubic feet was 
necessary. An ordinary hot-water radiator at a temperature 
of 160 deg. gave off about 140 heat units per square foot per 
hour. These data were the basis of the heating engineer's 


calculations, and on these lines, taking a concrete example, it 
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was estimated that about one watt per cubic foot should 
suffice to heat a certain apartment; but in practice it was 
found that two watts were required, and it was necessary to 
discover the fallacy. 

Taking the walls to be at 30 deg. F. to commence with, on 
a still day, on starting the radiators the internal surface of 
the wall would rise in temperature and a temperature gradient 
would be established in the wall, which would ultimately 
acquire a mean temperature about half-way between the 
inside and outside temperatures; an immense amount of heat 
would be absorbed by the walls in attaining this state, and, 
in fact, if no heat were lost from the outside, it would take 
about 19 hours to warm the walls alone, with all the radiators 
full on, in the case under consideration. ti 

It would clearly be out of the question to ca this out 
with electric heaters; their function should be to heat little- 
used rooms occasionally for a few hours, without attempting 
to heat up the walls. The question, then, arose: What were 
the conditions which constituted comfort? The human body 
was constantly parting with heat by radiation, convection, 
and evaporation, and in order that a man might not feel 
cold, an excessive demand must not be made upon his body 
for heat; the chief function of the electrical heater was to 
reduce the call upon the body below the limit at which dis- 
comfort was felt, and for this purpose the luminous radiator 
was the appropriate means. 

It was necessary to produce a feeling of warmth without 
a feeling of oppression; the purity of the air had little to do 
with this, in spite of the popular notions. A person had been 
experimentally enclosed in a cabinet until the atmosphere 
within it became foul and gave him a feeling of oppression 
and discomfort; he was then allowed to breathe the outer 
air through a tube, but felt no better. When, however, he 
was taken out of the cabinet and allowed to breathe the foul 
air within the cabinet by means of a tube, he felt fresh and 
comfortable. Evidently the cause of the oppression must be 
sought eleewhere than in the impurity of the air. It was, in 
fact, possible to warm a room and fill it with fresh pure air, 
and vet to experience great discomfort when occupying it. 
Tlence it was important to discover the true conditions which 
gave rise to comfort and discomfort; and it was because 
electrical heating could be made to respond to any desired 
conditions that it was so valuable. The oppression due to 
heat was the worst factor—though one might at the same 
time feel cold. 

Extended investigations had been carried out at University 
College on the subject. It was necessary to take into account 
the true temperature of the air apart from the effect of radia- 
tion, which is totally independent of the former, and the 
lecturer had devised epecial thermometers for ascertaining 
these quantities, with the result that he claimed to have 
proved that stuffiness was due largelv to the fact that the 
air temperature was too high and the radiant temperature too 
low. The open fire was very popular, having a high radiant 
temperature without heating the air excessively, whilst it 
also drew in fresh cool air, which at the same time was ata 
lower absolute humidity. The intermixture of the streams of 
cool air entering through crevices. ete., with the warmer air 
in the room produced a ‘‘streakiness’’ which made it feel 
‘fresh; this could be artificially imitated without admitting 

fresh air. One feature of the open fire was that the tempera- 
ture was not uniform all over the room—an advantage, not a 
defect. To warm the incoming air as it entered a room was 
au utterly mistaken plan; the coldness and dryness of the 
fresh air were essential qualities. 

The necessary radiant heat must be supplied in the proper 
quantity and direction. Some would be reflected from the 
walls, some absorbed in the walls and by the air, some 
radiated through the windows; much of it was, therefore, 
quickly lost, and the radiators should be constructed so as to 
direct the radiant energy upon the persons in the room. 
Dr. Teonard Hill and the author had investigated complaints 
of the defective ventilation at the House of Commons, and 
found that immense volumes of fresh air were poured into 
it, yet the atmosphere produced lassitude; this feeling was 
found to be due to the feet of the members being cooled more 
than their heads, which was precisely the wrong eflect to 
be aimed at. In the open air the contrary was the case. 
Ilence they must make sure that a good proportion of radiant 
energy would be projected downwards in a room. Electric 
carpets were admiruble heaters. 

On the invitation of the General Electric Co., Ltd., he had 
carried out an extended series of experiments on their electric 
radiators, and had devised methods of separately testing the 
radiation and convection from them: by means of a thermopile 
and a device for holding the radiator in various positions he 
had obtained polar curves showing the distribution of the 
radiation in all directions. All electrical radiators had an 
efficiency of 100 per cent. in converting electrical into heat 
energy; but the proportion of radiant to total energy varied 
with the construction of the apparatus. The best he had found 
wae Of per cent. He had also determined the proportion of 
the total radiation which was directed on a zone 4 ft. high 
and 5 ft. from the radiator, this being the part that would fall 
upon a person sitting in a chair at that radius. In the course 
of his experiments he had ascertained that a person could 
feel comfortable whilst sitting still. in air at a temperature of 
W deg. F., if the radiant heat falling upon him from one side 
was at least 25 watts per sq. ft. of normal surface. When the 
air temperature was below 18 deg. F., be could not feel warm 
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no matter what the radiation from one side only, but if radiant 
heat were omi from both sides, a flow of 1.7 watts per 
eq. ft. on each side enabled him to feel comfortable in aii at 
a temperature of 40 deg. F. 

A hot coal fire in a cold room might scorch one without 
removing the feeling of chill, and the manufacturers of eke- 
tric radiators should avoid the mistake of providing too intense 
a radiation. 


CORRESPONDENCE. 
Letters received by us after 5 P.M. ON TUESDAY cannot appear unti? 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment, No letter can be published 


unless we have the writer's name and address in our possession, 


The Consular Service Again. 


I am sure that most of your readers will agree with the 
remarks on the Consular Service in your issue of Septeml«r 
10th. The whole question of the part to be played by the 
Government in promoting British trade should be considered 
now. by those most interested, viz., the manufacturers them- 
selves. Now is the time for manufacturers to put construc- 
tive proposals before the departments concerned—the Boan! 
of Trade and the Foreign Office. As vou point out, Consul 
cannot be expected to do what manufacturers theinselves 
ought to do. Our big manufacturers have their own channels 
for obtaining reliable information as to opportunities for trade. 
and as regards the supply of this, the services of the official 
trade scout will, to a large extent, only be in demand by the 
sinaller firms. It will, therefore, be in the direction of giving 
official support to representations to foreign Government: in 
connection with public works, tariff difficulties, and the like. 
that the British official can render most useful assistance. He 
should, of course, also report on such opportunities for 
British trade as come under his notice. oo 

The United States Government, whose reports vou riahil 
commend, has lately made a new departure in regard to ıt: 
efforts to foinent foreign trade by appointing a number ef 
commercial attachés, who are in no way controlled by the 
State Department, which corresponds to our Foreign Office, 
but are under the direction of the Department of Commerce, 
which corresponds to our Board of Trade. In other weris, 
the American Government has applied to foreign countnes 
our practice as regards the self-governing Dominions, where 
the Trade Commissioners are appointed by the Board f 
Trade. The America Government has, apparently, recor- 
nised that its representation in commercial mattere needed 
strengthening, not only as regards the number of its repre- 
sentatives. but also that the official whose duty it ts to study 
trade matters should not have his attention diverted by te 
hundred-and-one things a Consul has to do. The British 
Commercial Attachés appointed by the Foreign Office at pre 
sent are eight in number, confining their attention to the 
principal European countries, China, and Japan. Outside of 
our Consuls, we have no officers expressly charged with the 
duty of investigating trade matters in the United States or in 
the growing markets of Latin America, where such 32 
immense amount of British capital is invested, and where 
our imports represent a vast sum. It certainly seems Se. 
what of an anomaly that while Connnissioners of the Beard 
of Trade have been appointed to the self-governing Domini rs 
where racial sentiment and tariff preferences all favour the 
British manufacturer, the presumably less effective repres’t- 
tation by Consuls has been considered sufficient in important 
foreign markets, where the British manufacturer has neither 
the tariff preference nor the sentiment mentioned to asist 
him. If Mr. E. W. Stevenson, of Brooklyn, who writes in 
vour issue of September 10th. will consult official figures, be 
will see that instead of our Colonies taking, as he suppe 
about 75 per cent. of our foreign exports, they took about ™ 
per cent. of these in 1913. In other words. nearly two-thires 
of our export trade is outside the Empire. Now, while ze 
are all anxious to see increased trade within the Eipue. we 
cannot afford to neglect that with foreign countries. aud met 
in proportion as this latter is the more difficult to held © 
it ought to be supported and fomented by the Foreign fhe 
and the Board of Trade if, as I believe. official efforts to pr- 
mote trade are of real use to manufacturers. E 

T hope the Chambers of Commerce and euch like bais 
will get busy and press the matter of reform in trade repre 
sentation on the Government without waiting for the en 
of the war. 

Viator. 

Melbourne, November lst, 1915. 


More News from Ruhleben. 


It has occurred to us that a shart report of the tfem 
neers interned here at Ruhleben will be interesting and accept 
able to our colleagues at home. We have. therefore. F: 
in addressing you the following notes relative to the ati t“ 
of engineers here, and to the conditions under Which the: 
labours are being carried on. £ j 

As may well be imagined, there are a large number ¢ 
engineers in the camp, and all branches of engine a 
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represented. The majority were either employed in Germany 
prior to August 4th, 1914, or were engineers on ships which 
were moored in German ports on that date; the remainder 
were either detained in Germany when travelling through 
home from other countries (chiefly those of tbe Near East), 
or were on holiday here when war was declared. 

During the first few months of our internment, the engi- 
neers were completely inactive. The mental depression 
incidental to exile, the inconveniences Incidental to intern- 
nent, and the vain, but importunate, hope that liberty was 
nigh, prevented utterly all serious work and study. Gradually, 
however, it was realised that a long internment was inevit- 
able, and so, with traditional national adaptability, we set 
to work. A movement was set afoot to ascertain the number 
and needs of engineers in the camp. It was found that 
besides the large number of marine engineers, who had 
already formed an excelbent local branch of the M. E. A., there 
were about 60 other engineers. To enable the latter to get 
an opportunity of interchanging ideas, an engineering society, 
called The Technical Circle,“ was formed. A chairman, 
secretary, and committee were appointed, and weekly meet- 
ings were arranged, the general procedure at the meetings 
being similar to that adopted by our Engineering Institutions 
at home. 

The first meeting of The Technical Circle” was held on 
August 5th, 1915. [Some particulars of the proceedings of 
this Circle appeared in a letter from another correspondent 
published in the ELECTRICAL. Review for November 19th, p. 
657.—Eps. E. R.] 

In addition to these activities, practically every engineer 
here is taking advantage of the opportunity of learning 
European languages. Ruhleben Camp, although officially an 
English camp, is really very cosmopolitan. Several men may 
be found here who have lived many years in any European 
country that one chooses to think of, and the majority of 
these willingly give instruction in languages in which they 
are proficient. Asa large number of these men are engineers, 
the value to us of instruction from them is obvious. Our 
studies, however, are by no means limited to languages. 

A valuable feature of technical intercourse here is the fact 
that we have amongst our circle members, men who, as 
already indicated, are acquainted with the engineering condi- 
tions in all parts of the world. The importance of that cannot 
be exaggerated, as it offers a source of reliable information 
as to the engineering possibilities of existing and future 
markets; an engineer destined for the development of future 
foreign markets, in fact, can do much here to. extend his 
knowledge. Incidentally, the number of engineers interned 
here and the diversity of their activities is proof of the 
ubiquity of the British engineer. 

These few notes will, we hope. be of interest to our col- 
lengues at home. When considering our aforementioned 
retivities, the disadvantageous conditions under which we 
labour should be borne in mind. The prolonged internment 
and the continuous isolation from all external society have 
proved a serious handicap. A great disability is gradually 
being removed by the inauguration of a scientific and literary 
reference library, for which we receive from time to time 
generous gifts from individuals and societies at home. Finally. 
we have had to contend all along with the galling thought of 
not being able to do anything for the Motherland in the hour 
of need. This is the most distressing feature of our captivity. 

We gladly take this opportunity of wishing our colleagues 
at home as happy a Christmas ard as prosperous a New Year 
as the gravity of the times will allow. 


Wm. Eric Swale, 
Hon. See. to the Committee of 
“The Technical Circle.“ 


Ruhleben, Berlin, December 4th, 1915. 


Decimal Coinage and the Metric System. 


Your very interesting articles on the decimal systein suggest 
the question, why has the metric system not made more pro- 
gress? Probably one reason is that schoolinasters have been 
in the habit of getting pupils to do puzzling probleins in the 
conversion of the metric system to the British and rice 
versa, and the pupils have got the idea that if the metric 
system were introduced it would be necessary to spend their 
time in converting kilograms to pounds and metres to feet 
and inches. After such a course of instruction, most pupils 
leave school with an aversion to the decimal system which 
no argument can shake. 

The following examination paper, with answers, may serve 
to show how an intelligent pupil might be permitted to 
answer the examiner’s posers. If answers like these procured 
the passing of the examination, we might expect the metric 
system to make rapid progress in the near future :— 

Question 1.—A lady desires to buy a yard and a-half of 
tape. What will she ask for in the metric system, given one 
yard equal .9144 m.? 

Answer.—She would ask for a metre and a-half. 

Question 2.—A surveyor measures a piece of land and finds 
that it contains 4 acres 2 roods 10 perches. How will he 
express it in the metric system? 

Answer.—He would measure it in the metric system, and 
60 would not require conversion. Where it was necessary 
oe conversions like this the work would be carried out by 
tables. 


Question 3.—A loaf of bread weighs 4 Ih. 4 oz. 3 dr. What 
will be its weight in the metric system, given 1 oz. equal 
28.34954 grams? 

Answer.—The loaf will weigh about 2 kilograms. 

Question 4.—A man desires a gill of lemonade. What would 
he ask for in the metric system, given that one pint equals 
02005 cubic foot and one cubic inch equals .00001638 cubic 
metres? 

Answer.—He would ask for a glass of lemonade, and if 
that did not satisfy him he would have another, 


C. Turnbull. 
Tynemouth Electricity Works, 
December 6th, 1915. 


I have read with interest some of your articles on the 
metric system and on decimal coinage. ‘hough a Frenchman, 
1 have had a good deal to do with the English systems, because 
I have been connected for quite a long tune with English and 
American firms. I remember I had to check several estimates 
where a certain amount of metres of cable was quoted at 80 
much £ s. d. per mile. It was no joke, and I have often 
thought that it would not be impossible for the English Gov- 
ernment to adopt, at least, the decimal coinage. In fact, so 
far as pounds sterling and shillings, and down to the six- 
pence coin are concerned, the present systein is almost 
decimal; after the sixpence coin it is not. 

Let us assume, now, that the Government should decide to 
do away with the copper coins and to replace them by nickel 
coins; 16 would be possible to divide the shilling into 100 
cents and to adopt nickel coins of, say, B, 10, and 5 cents. 
similar to those used in Belgium and to those which will be 
used in France after the war. 

The following table shows the corresponding values of cents 
and pence, the pence being expressed in decimal values :— 


Cents. Pence. Cents. Pence. Cents. Pence. Cents. Pence. 
5 O ois æ 3.6 suc. 55 6.6 ...... 80 9.6 
10 2 35 4.22 6 85 10.2 
15 1.82 40 4.8 65 7.8 90 10.8 
2) 2.4 45 5. 4 70 8.4 95 11.4 
5 50 m4 1d. 9 sesnzs 100 12 


Let us suppose that the English Government made com- 
pulsory the quoting of all merchandise in shillings and cents 
instead of £ e. d. For the period of transition during which 
the copper pennies and halfpennies would be collected away, 
it would perhaps be necessary to mark on labels both quota- 
tions, say, for instance, 44.958, = £2 48. 11.4d. 

On the table it can be seen that the decimals of the pennies 
corresponding to 5, 10, 15, etc., cents are alwaye .6, .2, .8, .4. 
In order to make the exact change, it would be necessary to 
make two small copper coins, one of .1 of a penny and the 
other of .3 of a penny, which, by the way, could be marked 
as 2.5 cents, because with the halfpenny being equal to .5 
of a penny, all the decimals of a penny shown on the table 
can be made: .2 = 2 coins of Id.; .4 = 1 coin of . 3d. + ! 
coin of Id., or 1 halfpenny—1l coin of . Id.; .6 = 2 coins of 
3d.: .8 = 1 halfpenny + 1 coin of .3d.; other combinations 
are also possible. 

When all the copper pennies were withdrawn from cir- 
culation, it would also be possible to withdraw the . Id. 
coin, Which is necessary only for the period of transition; 
but the .3d., or 2.5 cents, could be kept as useful to quote 
merchandise or small value, for instance, an article sold at, 
say, . 175 cent the lb. (“See note.) 

I advocate the above decimalising of the money because 
English money is used only in England, and does not circu- 
late in other countries; but I would never suggest to deci- 
malise the English system of weights and measures, because 
the metric system is the only one which is easy, logical, and 
of almost universal use, and its adoption would help the 
English people and foreigners to understand each other better 
on all English exportation business. 


*Notre.—The making of Id. and .d. coins is necessary if 
the change must be exact. In order to avoid this double 
creation. another solution could be considered. 

It could be decided that the farthing should be equal to 
Ad., instead of .25d., as at present; it can be seen from the 
table that it will then be possible to exchange any amount 
of cents for copper pence, halfpence, and farthings without 
making new copper coins. 

This, of course, would be detrimental to the holder of 
farthings; but it could also be decided that, after the with- 
drawal of all pennies and halfpennies, the value of the 
farthing should be 2.5 cents, which would be a compensation. 

The inconvenience of this scheme would be that the holders 
of farthings would keep them.during the transition period 
in order to make a profit afterwards. That is why it will be 
necessary to make .25 cents new copper coins, to avoid the 
rarity of small coins during that period. 

H. Planchon. 


æ- 


France, December 4th, 1915. 


[We are very much indebted to our correspondent for hie 
interesting letter, which explains an ingenious method of 
effecting the change from pence to cents We refer to the 
matter in our leading columns to-day.—Eps. ELEC, Rev. ] 
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The Institution and Alien Enemy Members. 


The letters regarding the above matter appearing in this 
valuable journal, by Station Engineer” and Another 
Station Engineer,“ should act as a stimulus to those members 
of our Institution who, apparently, do not appreciate the 
situation. One has only to refer to page 64 of No. 251, Vol. 54, 
of the Journal, and surely the names of those members ein- 
blazoned on the roll of honour should stir their hearts to some 
action. The Journal is read, I take it. by alien members, and 
it seems an insult to the memory of those members who have 
given their lives to be recorded in the Journal under such 
conditions. 

Surely the Council realise the facts; why have they not 
moved in the matter long ago? One observes several military 
members amongst eminent men whose names are recorded 
on the opening pages of the “list of officers and members“; 
cannot they do anything to stir the life-blood of the Council 
to some action? 

It is unnecessary to quote the feeling of members on active 
service in war areas, but they can be realised; and it is quite 
time action in some direction was taken. .Cannot this ques- 
tion be thoroughly ventilated at the next meeting, please? 


A.M.I.E.E. 
B. E. F., France. 


Finchley Breakdown. 


In connection with your report, in last week's publication, 
of the interruption to the electricity supply of the Finchley 
Council, I beg to draw your attention to the fact that your 
statement of the supply being interrupted ' till 8 a.m. Mon- 
dav morning ” 1s not quite complete. 

The particular section from which the writer receives his 
supply was still interrupted on the Wednesday following, and 
ho definite statement was then obtainable as to when supply 
would be resumed. As a matter of fact, the supply was 
resumed at 9 p.m. on the Wednesday following the breakdown 
of Sunday, but, in view of the great inconvenience caused to 
consumers, it seems desirable that some official statement 
should be forthcoming as to the cause of breakdown, with the 
object of avoiding its repetition. The average person is under 
the impression that modern electricity supply is reasonably 
reliable, assuming good design and maintenance, but this 
does not seem to obtain in the present case. 

Consumer. 


The A.E.G. Meeting. 


In response to the courteous invitation of the Secretary of 
the Electrical Contractors’ Association, I waited on him at 
his office. As he is a personal friend of long standing, I did 
not find it difficult to convince him of my bona-fides or the 
point of view from which my remarks should be taken. 

As there does not now appear to be any difference of 
opinion as to the main question of dealing with, or buying 
goods from, firms of questionable standing from the enemy 
standpoint, the whole matter resolves itself into a very narrow 
compass. 

The E. C. A. offers to circularise its members, and claims 
that by the result it would be able to refute one of my charges. 
Now this is entirely unnecessary, and would serve no useful 
or other purpose. From a list of its members I was able to 
see that at least 75 per cent. are well known to me. Many 
are old personal friends, and I do not doubt, nor have I ever 
doubted, that 100 per cent. of the members would give a 
satisfactory reply to such a question. But for a body of 10 
per cent. of men, however high-standing, to claim to speak 
for the whoie of a particular trade or industry is fatuous 
presumption. I have the highest respect and regard for the 
members of the H. C. A. as such, but it does not blind me to 
the obvious. I repeat that there are as nearly as possible 
5,000 men or firms who do electrical contracting work in the 
United Kingdom. Some may do it as a separate or entire 
business, whilst others do it in combination with another 
business. But all of these are electrical contractors, and until 
the H. G. A. can stop these others from doing this electrical 
work, they will class themselves and be classed as electrical 
contractors. 

There are quite simple means of tackling the matter in a 
satisfactory manner, such as would at the same time put an 
end to. the scandal T have written you on, and some others 
which I could also mention, and if, as T hope and believe, the 
I. C. X. and the B. E. X. M. X. will put their heads together in 
an intelligent and trustful way, they will soon find the 
solution, 

I admit that. even after the means are found, the task is 
not an easy one, and will need tact and patience, but if the 
general body of the E.C.A. possess these qualities to the 
same extent as their worthy Secretary, I have no fear of the 
ultimate success. - 

Mr. Tate will. I believe, be able to report to his Committee 
that my experience not only has not been gained amongst the 
“cheap and nasty” type, but, strange to say, amongst the 
general body of Ahe members of the E C.A. 

Sore of yonr correspondents bave adopted the tone of 
“Mind your own business.’ or“ Don't ery stinking fish.” 
My own view is that a person who, having certain knowledge. 
keens it to himself is acting selfishly to his confrères. 

For some years previous to this present state, J had been 
Warning mx friends as to what, in my opinion, was coming. 


I was laughed at or jeered at, and many of my friends dubbed 
me German mad.“ I am sorry to see 1 was right. 

During the last ten years I have travelled all over the 
European Continent. I am well acquainted, from actual 
experience, With the business methods and habits of all of 
the countries. Without exception, the general opinion jn 
those countries is that, during the last few veare, the elec- 
trical industry in this country and her Colonies has been in 
the hands of the Germans, or under their influence. One 
does not hear opinions voiced in such widely different parts 
or by men of such divergent lines of thought without being 
deeply affected. that is, of course, if one is possessed of any 
love of country, people, or profession. In the last few 
remarks, dear Mr. Editor, 1 disclose to you the reasons which 
have impelled ine to write you. I sincerely trust that in a 
few years I shall be able to think T was as wrong in my fears 
on this subject as I was right as to this present war. 

I thank you for the patience with which you have borne 
with me, and in future I will devote my surplus energies on 
this subject to worrying or, perhaps, assisting the worthy 
Secretary of the E.C.A. 

If | required any self-advertisement I should not still sign 
myself 

Anti: Humbug. 

December 9th, 1915. 


With reference to the correspondence that has appeared in 
your journal, I wish to complete my previous letter by inform 
ing von that I have met the writer of the letters signed Anti- 
Humbug,” and was pleased to find that he is a gentleman 
extremely well known in the trade, and one who has been a 
personal friend of mine for over 20 years, During our conver- 
sation we found that our aims were identical. and I am pleased 
to sav that he entirely approved of the methods under which 
my Executive had acted with regard to the matters under 
discussion. I am also pleased to state that he fully convinced 
ine of his reasons for not at the present moment disclosing 
his personality, and I can only state that, should he desire 
to do so, the whole of the British portion of the electrical 
industry would agree that his position is such that bis opinions 
would be worthy of their best consideration. 


Leonard G. Tate, Secretary. 
Electrical Contractors) Association. 


London, E.C., December 13th, 1915. 


WAR ITEMS, 


Trading with the Enemy.—A Reuter dispatch from Cape 
Town states that the Trading with the Enemy Bill, which 
has now been published there, imposes seven years’ im- 
prisonment, with or without a fine, for offences committed 
since the beginning of the war, and provides for the inspec- 
tion of the books of enemy firms. Dividends accruing to 
the enemy are to be paid to the Treasury, which may annoint 
a receiver to control any business undertaking. Enemy pro- 
perty and holdings of shares have to be notified to the 
authorities. 

A Reuter dispatch from Melbourne says that a proclama- 
tion has been gazetted tightening up the provisions excluding 
enemy goods from Australia, both by direct and indirect 
importation. It is stated that drastic action is contempl:tëd. 

On December 8th, in the House of Commons, replying 
to a question of Sir J. Lonsdale, the Attorney-General 
said he thought that the decision in the Continental Tyre 
case, whether technically correct or not, left the law in an 
unsatisfactory condition. The case was being carried to 
the House of Lords, and a decision on the matter there 
would settle whether further legislation was necessary. 

In the House of Commons, on December lb. Ler! 
Robert Cecil introduced the Trading with the Enemy (baxter: 
sion) Bill, which (according to the * Financial Times““ 
provides that His Majesty may by Proclamation probit 
all persons resident, carrving on business, or being, in ti» 
United Kingdom, from trading with any persons or bees 
of persons resident or carrving on business in em my tem- 
tory, or in territory in the occupation of the enemy, wherever. 
by reason of the enemy nationality or enemy association of 
such persons or bodies of persons, it appears to His Masty 
expedient so to do, and if any person acts in contraventen 
of any such Proclamation, he shall be guilty of a mixk- 
meanour, triable and punishable in like manner as the offence 
of trading with the enemy. For the purposes of the Act." 
person shall be deemed to have traded with a person or be! 
of persons to whom a Proclamation issued under the Net 
applies if he enters into any transaction or does any act wt. 
to, on behalf of. or for the benefit of, such a person or hoh 
of persons, which, if entered into or done with, to. en be 
of, or for the benefit of, an enemy, would be trading wit! 
the enemv. 

In the House of Lords, on 9th inst., Lerd Helbus 
moved the second reading of the Companies of bac’ 
Character Bill. This Bill provides that where it shall cope 
to the Attornev-General that anv company registered int. 
United Kingdom is, owing to the character of its director 
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or of its shareholders, or to any other cause, of a predomi- 
nantly enemy character, he shall present a petition praying 
that such company be declared of enemy character. His 
lordship said that he had introduced the Bill to check what 
he believed to be a gross abuse of the law, assuming the 
decision of the Court of Appeal in the Continental Tyre case 
to represent the law. He had received an extraordinary 


number of requests to proceed with the Bill, and undoubtedly | 


the matter was one of great national importance. The 
Judicial Committee of the Privy Council should decide 
whether a company was of a predominantly enemy character. 
The Lord Chancellor, in reply, referred to the Continental 
Tyre case which had been the subject of consideration for 
upwards of twelve months, and no step had been taken until 
recently to bring it before the House. He agreed with Lord 
Halsbury that there was no reason why he should postpone 
any longer bringing forward a Bill to deal with that decision 
as it stood, but the case would now be brought before the 
House and every opportunity would be given for the hearing 
to be expedited. It was desirable to settle the law by the 
highest authority before any attempt was made to alter it, 
and in such circumstances it. would be impossible for the 
Government to undertake to proceed with the Bill or to give 
it facilities in another place, but he saw no reason why it 
should not be read a second time. Under the present law 
the collection of outstanding debts by these companies was 
not prevented. They had the protection of the Courts, and 
could recover their debts, but having rec ed them they 
could not dispose of them to any enemy alien, so that the 
danger they had to guard against was not imminent’ or 
grave. The position was, however, startling and undesirable, 
and he saw no reason why it should not be altered. Though 
he had no desire to oppose the second reading, and though 
the principle was one to which general assent might readily 
be accorded, he feared that there was little prospect of it 
becoming law, and possibly, in the circumstances, Lord 
Halsbury might not desire to go beyond the second reading. 
Lord Halsbury wished the Bill to go forward to Committee, 
and it was read a second time. 

In the House of Commons on Monday, December 13th, 
Lord R. Cecil moved the second reading of the Trading 
with the Enemy (Extension) Bill. Lord Cecil said that 
the cbject of the Bill was to impede, if not to stop, 
enemy trading in neutral countries. As the law now 
stood it was not an offence for a British subject to treat 
with a German firm in a neutral country, nor was it an 
offence for ships to carry his goods, or for banks to mana: e 
his business. In some neutral countries, particularly in 
South America, German firms were doing a good trade and 
directly assisting the enemy, and even now, though we had 
swept the cas of German ships, the money which the Ger- 
mans had amassed was being used to assist the belligerent 
purposes of the enemy. Lord Cecil said that the intricacies 
of modern trade were so great that we had to be extremely 
pan lest a blow aimed at German trade should react on 

itish trade. The French plan was to say that birth should 
be the only guide as to the belligerent character of a person 
or firm in neutral countries, but it was doubtful whether 
that would be effective in the present case. A German firm 
could employ a neutral firm or person as its agent in a 
neutral country. There were some districts, however, where 
trade was so entirely in German hands that to cut off their 
trade would be to cripple British trade there. In the view 
of the Government the best results would ensue if they 
formed a black list of traders in neutral countries who were 
substantially enemy firms who could be cut off from British 
intercourse without interfering seriously with British 
trade. They must bear in mind the enormous importance 
of preserving British export. Under the Bill, which he re- 
garded as one likely to diminish the resources of the enemy, 
and one which was urgently required, it was provided for the 
publication by Proclamation of the names of firms with 
which British firms ought not to deal, and the list would 
be added to from time to time on the advice of the people 
in the district and of those who understood the trade of this 
country. After some discussion, the Bill was read a second 
time. The Solicitor-General said that the Bill had been so 
framed that it would apply to firms in.this country, but he 
Was not sure that that was the best way of dealing with this 
important subject—he hoped we should find something better 
than that. This was not the only specific of the Government 
for dealing with enemy firms in this country. 


l After the War Problems.—In the House of Commons, on 
Monday, Sir E. Cornwall asked the Prime Minister whether 


he would appoint two or three committees of the House to 


consider and report on the nroblems which would arise after 
the war, more especiallv affecting the re-instatement of the 
men who had given up their positions and prospects to enlist, 
trade within the Empire, and trade development generally 
by this country and our Allies. Mr. Asquith, in reply, said 
that the Government were fully alive to the great importance 
of the economic, social, commercial, and financial problems 
that would arise after the war. and he was strongly of 
opinion that not even our preoccupation with the immediate 
and paramount task of ensuring victory ought to prevent 
us from taking measures to ensure that these problems 
should be carefully explored by skilled experts in advance. 
A great deal of preparatory investigation was already taking 
place, but much of it was naturally unsuited for public dis- 


cussion at present. He- doubted if the precise machinery 
suggested in the question was best suited for the purpose. 

One of the most important debates that has yet taken 
place on after the war problems was that which was opened 
in the House of Lords on Tuesday by Lord Parker. The 
Marquess of Crewe replied showing what the Government 
views Were, and other speakers were Lord Haldane, Lord 
Lansdowne, and Lord Bryce. The speeches show that our 
leaders and some of the existing Government Departments 
are fully alive to the seriousness of the questions involved, 
and that early action is needed. We shall refer to the matter 
in Our next issue. 


Enemy Businesses in Russia. —H.M.Commercig! Attaché 
at Petrograd (Mr. H. Cooke) has transmitted a list of enemy 
companies or firms in Russia which are under compulsory 
liquidation in accordance with the Laws of 11th/24th 
January and 10th/23rd May, 1915. The former Law refers, 
in this connection, to commeroatal undertakings belonging to 
subjects of enemy countries, or partnerships to which enemv 
subjects belong, or branches of enemy companies, authorised 
to carry on operations in Russia. The supplementary Law 
of 10th /23rd May excluded from the operation of these enact- 
ments companies, etc., in which enemy subjects participated 
as partners, if the latter left the concern before Ist/14th 
April, 1915. The list of enemy companies, etc., which also 
contains the dates of the separate official notifications con- 
cerning claims and the address of the Board of Liquidation. 
appointed in respect of each concern, may be consulted by 
British firms interested at the Commercial Intelligence 
Branch of the Board of ‘Trade, 73, Basinghall Street, London, 
E. C. H. M. Commercial Attaché has also forwarded the 
names of certain enemy companies, etc., from whom authori- 
sations to carry on operations in Russia have been with- - 
drawn, and these names may be obtained on application to 
the Commercial Intelligence Branch at the above address. 


Artificial Limbs for German Workers.—We have already 
referred to the various steps that are being taken in Germanys 
in order to fit men injured in the war for industrial work 
when the great struggle of nations is over. The latest 
announcement in this connection is that the German 
Workers’ Welfare Association, of Charlottenburg, Berlin, 
is organising an exhibition of specially-designed artificial 
limbs and body attachments that will enable men, although 
they may have lost a limb in the war, to follow their old 
employment in the engineering shop, the cotton mill, or as 
the case may be. 


Recruiting Notes.—The whole of the eligibles on the staff 
of the Minehead Electric Supply Co., Ltd., including Mr. F. 
Swarbrick, the engineer and manager, have enlisted under 
Lord Derby’s scheme. 

No fewer than 24 members of the Torquay Corporation 
clectrica) staff have joined the Forces, and as only five eligible 
men are left, two of whom spend their spare time on muni- 
tion work, the T.C. has decided to represent to the Recruit- 
ing Appeal Committee that the five men in question are 
indispensable for the carrving on of the undertaking. 


NEW ELECTRICAL DEVICES, 
AND PLANT. 


FITTINGS, 


New CO. Moore Vacuum-Tube Lamp. 


At a joint meeting of the American Electrochemical Society 
and the Illuminating Engineering Society, held at New York on 
November 11th, Mr. D. McF. Moore demonstrated his new carbon- 
dioxide vacuum-tute lamp, which employs a new principle for 
automatically replenishing the supply of gas within the tube as 
this gas is used up during the operation of the lamp. 


Fig, 1.—DIaAGRAM OF CIRCUITS. 


This new straight-tube lamp is contained in an elongated sheet- 
metal case, which is provided with a screw base similar to that 
used on the larger sizes of incandescent lampe. Instead of the 
lamp being fed with CO, gas by means of an auto-magnetic feed 
valve, the gas is generated automatically within the tube itself. 
Near each electrode is placed a small bulb about an inch long, 
containing calcium carbonate, from which emanates the carbon- 
dioxide, CO., when the resistance wires embedded in it become 
heated to the proper degree by reason of their being connected in 
shunt to the gas column, as shown in the accompanying circuit 
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diagram. The gas column measures jin. in diameter and 1 ft. in 
length, and appears as a solid bar of light with an appearance of 
intenee whiteness. 


The foot-candles available near the tube total more than 200, 


making the apparatus suitable for the very closest colour dis- 
criminations, The degree of vacuum is automatically held within 
0°001 mm. of mercury column, and the apparatus will stand wide 
line-voltage fluctuations without becoming disarranged in any way. 

This new lamp has been found euitable for making absolutely 
correct colour determination, and, while it is applicable to a very 
wide field, it is particularly use ful in enabling the dye shops of the 
great textile industry to run night shifts. 


The Couch Autophone System. 


An interesting development of automatic telephony has been 
brought to our notice by the PRIVATS TELEPHONE AND ELEC- 
TRICAL CO., LTD., of 28, Great Queen Street, Kingsway, W. C., 
which has secured the rights for this country of the Couch Auto- 
phone system. This is an automatic telephone exchange suitable 
for a maximum of 100 stations, and is intended to take the place 
of the usual manually operated private exchange. It embodies 
certain features of the larger automatic telephone systems, such as 


the dial calling device manipulated by the user, a switehboard. 


equipped with automatic line selectors, automatic ringing and en- 
gaged signals, &c., and the central battery, but aims to reduce the 
installation to its simplest terms. Thus a separate selector is 
provided for each line, which by one operation finds the desired 
line and pute the caller through, or warns him that the line is 
busy. Fig. 2 shows the selector with ite 100 line contacte, as well 
as three additional points for special purposes; fig. 4 shows it 
without the contact ring, which is easily wired, and remains fixed 
in the switchboard, whilst the mechanism can be readily removed 
and replaced ; and fig. 3 is a view from the other side, showing the 
relays, step-by-step pawl and ratohet mechanism, &c. The switch - 
boards are standardised for 15, 30, 50 and 100 lines, but any less 
number can be supplied, and selectors can afterwards be added as 
desired until the full capacity of the-board is reached. The 
selectors are mounted on vertical racks in a neat dust-proof cabinet, 
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is put through, the circuit is detached from the system, and no 
third party can call either of the two stations concerned. There 
is, of course, no operator to listen ia,“ and no other person can 


Figs. 6 AND 7.— WALL PATTERN, CLOSED AND OPEN. 


overhear or interrupt tbe conversation, On the other band, the 
person who has been called can call a third party, who will then 
be in direct communication with both stations, the third can call 


Ann 


ra 


FId. 2.—Covuca AUTOMATIO LINE SELECTOR, Fic. 3 —RATCHET MECHANISM OF - FIG. 1.—S8LECTOR REMOVED FRON 
COMPLETE. SELECTOR, WIRED CONTACT RING 


which also contains the battery, &o. Esch station is connected to 
the board by three wires, and the instruments are made in deek 
and wall patterns; fig. 5 shows the de- k type, fig. 6 the wall type, 


Fid. 6.—DrskK PATTERN OF TELEPHONE, 


and fig. 7 the latter with the dial opened showing the simple 
internal mechanism. 

As compared with the manual exchange, the Couch system 
possesses the advantage of perfect secrecy ; the moment a connection 


a fourth, and so on; thus a conference can be held between heads 
of departments, or other persons to any desired number. Another 
advantage is that the service is available not only during the asusl 
working hours, but throughout the 21 hours of the day. One of 
the special points can be utilised to eend a general call,” whiob is 
effected by means of bells situated in all the workshops, offices, dc. 
the ringing of which demands the attendance of the nearest 
official or other person at the adjoining telephone; by this means 
the manager for instance, whilst on a tour of the shope, can always 
be located and informed of urgent matters requiring his immediate 
attention. 

The cost of the installation is necessarily greater than that of è 
manual exchange, but on the other hand the services of an st 
tendant are dispensed with, secrecy is seoured, a 24-hours' service 
is given, and there is no delay in effecting a connection ; moreover 


there is no limit to the number of persons who may simultanecasly 


use the system, save the full number of stations connected, and in 
this respect the system is superior to the ordinary automatic er- 
changes. The working parts being interchangeable and the 
operations simple, maintenance costa little and can be effected by 
any telephone electrician without special knowledge ; the u 
is not experimental, having been in use in the United States fa 
some years, We have had an opportunity of inspecting the system. 
and found its working all that could be desired for an inter 
communication system. 


Half-Watt Lanterns. 


Messes, TOWNSHENDS, LTD., of Ernest Street, Holloway Hed 
Birmingham, have recently introduced a number of new patterss 
of outdoor and indoor fittings suitable for use with hall · van 
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lampe, of which we illustrate a couple. The reflectors are made 
in extensive, intensive, and focusing shapes, and the fittings are 


Fic. 8.—TOWNSHEND OPEN-TYPE FITTING, 


Fia, 9.—ENCLOSED-TYPE FITTING. 


hard stove enamelled on steel or copper. Fig. 8 shows an open 
intensive type, and fig. 9 a type with the lamp enclosed. 


LEGAL. 
TRAMWAY ACCIDENT CLAIMS, 


A SETTLEMENT has been effected in the Court of Session, 
Edinburgh, in an action in which the wife of a Glaszow engineer 
sued the Corporation of Glasgow for £500 damages in respect of 
personal injuries received on a tramoar. Payment of £100 and 
expenses has been made to the pursuer. 

An action by a Greenock riveter, who claimed £300 damages for 
injuries to his child, from the Greenock and Port Glasgow Tram- 
ways Co., has alsu been settled, the pursuer receiving £30 and 


expenses, 


THE Mayor, &0., OF WEST HAM, v. HART ACCUMULATOR Co., LTD. 


In the King’s Bench Division on December 9th, Mr. Justice 
Bailhache, sitting to take cases in the special paper, had this 
matter before him. 

Mr. WILLIAMSON said that he appeared for the respondents, and he 
understood that certain terms had been agreed between the parties, 
The matter was one between the company and the West Ham 
Corporation with reference to terminals, and there had been an 
arbitration. He now asked his Lordship to allow the appeal with 
costs, and set aside the award that had been made on the terms 
agreed between the parties. 

His LORDSHIP said he was willing to do this if there was 
general agreement, but he could not very well set aside an award 
without knowing what it was. 

Mr. STEPHEN LYNCH, on behalf of the Corporation, said that by 
the new arrangement that had been made there would be no object 
in arguing the appeal against the arbitration award. The matter 
was very complicated, involving intricate points of law. A new 
agreement had now been arrived at. The appeal was eet down a 
year ago, and it would be purely academic if argued now, andi it 
would be a very long case. He asked the Court to allow the 
award to be set aside by consent. There had been a good deal of 
evidence submitted at the arbitration which was objected to. 

His LogpsRIP, by consent, set the award aside, without costa, 


A 


BRITISH ELECTRIC TRACTION Co., LTD. 


( Concluded from page 748.) 
Mn JUSTIOE ASTBURY in the Chancery Division, on December Stb, 
decided the question which arose on a scheme of arrangement, 
including a reduction of capital. 

His LORDSHIP said no option was given to the holders of income 
certificates to receive cash or shares, the scheme involving a 
compulsory exchange of certificates for shares. Upon the question 
whether there was a real reserve fund, it appeared that the company 
had transferred sums amounting to £818,000 representing premiums 
received on shares and debentures, discount on cancelled stock, and 
sums traneferred out of assets. Of this fund the company had 
written off ascertained losses on investments amounting to £336 552, 
and it was proposed to allocate another £124,000 towards 
estimated Joss on capital ascertained to have taken place. There 
thus remained to the credit of the account the sum of £482,162. 
He was satisfied that this reserve fund had never been written off 
against investments, or the whole of it permanently applied to cover 
realised or estimated loss, and there was a non-capitalised fund in 
the company's books to that amount; but the stock market had 
estimated the loss at a much higher figure than ascertained by the 
directors because of the marked depreciation in the company's 
stocks. They all knew that there were many reasons to cause 
fluctuations on the Stock Exchange. Having gone into the evidence 
he was unable to come to the conclasion that the available reserve, 
which unquestionably had been built up out of profits, had so 
depreciated that the sum of £93,000 was not now available. 
It was a domestic matter for the directors, acting fairly and 
honestly by the company and having regard to its commercial 
intereste, to allocate £93,000 of that reserve towards the capital 
depreciation account. The scheme, if sanctioned, would be binding 
on the company because the Court came to the conclusion that tbere 
was a reserve fund and that the shares would be fully paid up. He 
therefore sanctioned the scheme, 

Upon the application of Mn. CLAUSON he granted the opponents 
of the scheme their costa, 


ELECTROLYTIC ZINC FOR GOVERNMENT SUPPLY. 


A pRocess fer the production. of pure zinc by electricity to meet 
the spelter difficulty was discussed in the Patent Courts on the 
10th inst., when the Refractory Zinc Ore Treatment Oo., of 
Devonshire Chambers, Bishopegate. London, and New York, applied 
for a licence to use Patent No. 605 of 1909, belonging to Mesars. 
Siemens Bros., of Berlin, for a process for making anodes of 
massive manganese peroxide to be used in saline solutions with 
electricity for securing a pure form of zinc. 

The application was heard by the Controller of Patents. Mr. 
Temple Franks, and the Deputy Controller, Sir Cornelius Dalton. 

It has been found that crystalline manganese peroxide conducts 
the current well, and possesses the great advantage that any reduc- 
tion which occurs entails only the passage of manganese ions into 
the solution, and these have no injurious 1 on the deposition 
of the metal at the qathode. Under the patent, orystalline 
manganese peroxide, obtainable by heating manganese nitrate, is 
capable of being secured in massive form as a cake, and this in 
electrolysis is oxidised to higher stages of oxidation only very 
inoonsiderably. 

Mr. Epwakp Evans, for the applicants, explained that zinc ore 
was difficult to handle, and the applicants had in view the pro- 
motion of an undertaking (for which they would require this 
patent) for obtaining pure zinc by passing an electric current 
through a solution containing zinc ore in solution. With zinc in 
such urgent demand as at present, for Government and other 
purposes, there were considerable commercial possibilities before 
the scheme. It was not so long since that the Zink Gesellschaft, a 
powerful syndicate, cornered the ore supply in America. The price 
of zino had risen since the war began from, roughly, £20 a ton to 
£100, and with its reduced supply, in a commercial form, owing to 
the lack of imports from Germany and Belgium, it was in greater 
demand than ever to-day for cartridge cases, shelle, &3. The 
President of the Board of Trade and the Colonial Secretary had 
appointed a Special Committee to arrange an immediate scheme 
which should guarantee a continuous British supply, and the 
applicants were ready to place the resulta of their experiments at 
the disposal of that Committee. They bad made experiments, in 
association with Messrs. Siemens, for the production of zino by 
electrolysis. This electric method would be of great assistance in 
meeting the spelter difficulty. 

Evidence was given by the -applicante’ technical director, 
Dr. P. 0. O. ISHERWOOD, chief chemist to Messrs. W. J. Bush and 
Co.. manufacturing chemiste, Hackney, who stated that Germany 
had made half a million tons of zinc annually from ore imported 
from Australia. Applicants were ready to pay 5 per cent, on the 
anodes manufactured. They preferred to pay the royalty in that 
form rather than on the zinc recovery. An anode might last a 
twelvemonth, and 20,000 would be required for a fairly large 
electrolytic installation. . 

Me. BURTON, for the opponents, insisted that as an anode might 
vary in size from a rod as small as a lead pencil to a plate as big 
as a blackboard, that was not the fair way of estimating royalty. 
The royalty should be upon the output—on what the patented 
process enabled them to obtain. 

Dr. IsHERWOOD said the firm proposed to begin with a unit 
yielding 10 tons aday. As the need arose they could inorease the 
units. They were entitled to have taken into acoount the experi- 
mental work they had conducted in order to apply the process to 
sinc. Messrs. Siemens recognised its value, and had offered to 
make them an equivalent reward. An anode cost, perhaps, 8s. or 
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98., and if the royalty was to appear as a permanent and substantial 
tax on the undertaking, it would jeopardise at the outset the 
promotion of the company. It would be necessary to have a 
separate factory for making anodes, possibly under a subsidiary 
company. The initial step was to secure the Board of Trade's 
licence. Other linoenses had yet to be asked for—2,767 of 1915, 
and 15,128 of 1911. One of the patents taken out was the result of 
witnees' s own experiments, They received some time ago a licence 
from Messrs. Siemens for experimental purposes, and conducted 
these experiments at works at Mitoham, in Surrey. That investi- 
gation was done on an undertaking that they should supply the 
results to Messrs. Siemens, and with that condition they had com- 
plied. That arrangement with Messrs. Siemens came to an end 
- before the war. 

The CONTROLLER asked whether there was any obstacle in the 

freighte from Australia, whence the ore must come. 

Dx. IsHERWOOD replied that with the ore at £80 a ton the freights 
were not prohibitive, and Germany had, of course, imported from 


Australia. Every ounce of zino made in England came from 


imported ore. The demand at the moment was great. It would 
lie with the Government Committee to say whether they desired the 
applicants to obtain zinc by this method ; it would not be possible 
now to promote a company to manufacture zinc without Treasury 
sanction. The applicants were the only people who knew how to 
make these anodes ; they had actually done more work upon them 
than Messrs. Siemens had. The initial plant, if the Committee 
favoured the project, would be very expensive, and they would 
not be able to get to work for six months, It should be 
remembered, when the question of royalty was considered, that the 


process was mainly electrical, and the patent applied only to the 


anode, which was produced from the nitrate in a pan at baking 
heat. Applicants already had antecedent processes for treating 
the ore. They had a plant running for 12 months in America, 
but the price of zinc was not particularly good, and there 
was the trouble of the ore supply because of the Zink Gesell- 
schaft's corner. Dr. Isherwood added that the zinc made 
electrolytically by his process was particularly suitable for all the 
present demands, as it came out absolutely pure. When they 
experimented at Mitcham they paid Messers. Siemens a royalty of 
4 marks per ton of electrolytic zinc obtained. They had the option 
of compounding the royalties by a lump sum, to be estimated on 
five years’ output of 300 working days, without deducting the ton 
royalties already paid. Their relations with Messrs, Siemens came 
to an end while they were discussing the joint use of the witness's 
and Siemens's processes. Applicants preferred to manufacture in 
this country, because of the zinc shortage here. 

The CONTROLLER said zinc was badly needed in England, and he 
should recommend that a licence be granted by the Board of Trade 
to the applicants, to get to work on the production of zino at the 
earliest possible moment, 


VANDERVELL v. A. P. LUNDBERG & SONS. 


JUDGMENT was delivered on Friday, December 4th, by Mr. Justice 
Younger, in the Chancery Division, in thie action, the trial of 
which was reported in our issye of December 3rd. 

His LORDSHIP said the defendants had put up three defences to 
the plaintiff's claim. First, they said that the design was not new 
or original ; secondly, that the numbers of the registered design 
had been used by the plaintiff upon switch boxes which were not 
covered by the protection afforded by the registration, and, there- 
fore, the plaintiff had forfeited any right to obtain protection for 
the design at the hands of the Court; and the defendants lastly 
said that, in any case, they had not infringed the design. At the 
time of this registration the rules did not require, and the 
plaintiff, in fact, did not specify, the partioulars in which 
his design was new and original, beyond the statement that 
they were switch boxes for use in electric installations, 
and were particularly adapted for motor-cars, The design showed 
a base with a particular sloping top surrounded by a beading, 
but it aleo dealt with the representation of push plugs between 
rows of switches, six in number, set in a plate of metal or some 
other substance. Two dials were also shown, and the plugs for 
attaching the electric connection were shown at the bottom right- 
hand side of the box. The plaintiff's contention with regard to 
the design was that it was a design for the whole structure, and 
not for any separate property. So far this claim that the design 
was novel and original was etrongly supported, but looked at in 
that way the defendante’ design was not an infringement of it. 
It did not resemble the plaintiff's design in that sense. But the 
plaintiff said the defendants had taken novel features in their 
design. The defendants had, as the plaintiff had, their switches 
arranged in a row, and six in number. Then the two dials were 
arranged in the sloping top of the box, which was said to be very 
essential to switch-boxen for motor-cars. But the registered 
design was not limited tc switch-boxes for motor-cars, Now he 
thought the law was quite clear, and unless the plaintiff could 
get novelty and originality by taking the design as a whole, their 
claim failed. It was admitted that similar shaped boxes had 
been made and used before, and there was no novelty in, 
or infringement of, the design as a whole in respect of shape. 
He could not hold that there was anything novel or original in 
the number of switches so as to entitle the plaintiff to protection 
on that ground. With regard to the position of the switches, he 
could not hold that there was such a modicum of novelty and 
originality as would by itself justify a claim for protection, nor 
would it justify a claim for a combination, everything else of 
which was old, just because of this one novelty. He did not think, 
therefore, the plaintiff could justify a claim for originality at all 
and, on the whole, he must hold that there was not sufficient 


novelty and originality in this design to entitle it to be registered. 
To his mind there was a much broader ground on which the claim 
of the plaintiff ought to be rejected. As he had poin 

was a design for a switch-box not for a switchboard inside the 
box. No claim was made for the design of the switchboard, or its 
arrangement, He found in the plaintiff's 1910 catalogue that this 
was a switchboard which contained many novel features, and had 
been made the subject of a patent. That patent was taken ont in 
1909 before the switch-box was registered as a design. The design 
was for the box and not for the switchboard already patented. 


tection which he, as patentee, was entitled to for awitob- 
board. To his mind it would be a most dangerous thing to extend 
the scope of the Designs Act to such a claim, and if there was no 
other defence the objection would be fatal. Having regard to his 
decision on the first point, he did not think it necessary to expres 
any opinion on the questions of forfeiture or infringement, The 
action would be dismissed with costs. 


WYNSTANLEY v. MACARTNEY, MORL ROT & Co., Lr. 


BEFORE Mr. Justice Scrutton, in the King's Bench Division, on 
Monday, plaintiff, May Octavia Wynstanley, claimed damages for 
wrongful dismissal from the post of secretary of the company ; 
she also claimed declarations that she was the holder of 30 fally- 
paid £10 shares in the company, and was still secretary of the com- 
pany. An injanction and damages were claimed. According to 
Counsel's statement, she was engaged in 1913 by the chairman of 
the company, Mr. J. F. Macartney, as a typist, and to teach him 
English grammar, spelling, &o. Mr. Macartney died in 1913, and 
his two sons, aged 16 and 12 respectively, were appointed directors. 
She was appointed a director in the month following Mr. Macart- 
ney's death, and by resolutions passed in 1915 by the two directors 
mentioned above, she was, she said, ousted from her position. The 
defendant company made a counterclaim, alleging misfeasance on 
the part of the plaintiff, by wrongfully converting to her own use 
shares which belonged to the company, and they claimed the 


repayment of the moneya and the transfer of the shares. They 


said that she was dismissed on account of grave breaches of duty, 
including the wrongful obtaining of.certain moneys and the con- 
version to her own use of shares in the Malta Tramways Oo., Lid. 
The plaintiff said that sums of money were voted to herrelf and 
one of the directors at 5 per cent, until the proving of the will of 
the late Mr. Macartney, and the moneys referred to by the 
defendants were part of these amounts, 
The hearing was adjourned until yesterday. 


OSRAM LAMP WORKS, LTD., v. POPE'S ELECTRIC LAMP Co., Lap. 


JUDGMENT was delivered on Wednesday, December 15th, in the 
plaintiffs’ appeal in this action, when the appeal was dismissed. 


BUSINESS NOTES. 


Bankruptcy Proceedings. —-J. W. DEWHUBST, 
electrical engineer, late of 53, Northend Road, Falham.—The 
ublio examination was held on December 8th, before Mr. Registrar 
Hope, at the London Bankruptcy Court. The accounts showed 
liabilities £152, and assets valued at £24. The debtor stated that 


prior to August, 1912, he was employed by his father in the above 


business, but then took it over and paid him 438 by monthly 
instalments of £1 each for the stock, tools and fixtures, He con- 
tinued the business until the end of October, and then having 30 
work in hand and no funds he closed it. Witness attributed his 
failure to a deoline in the business zinoe the outbreak of the war. 
The examination was concluded. 

G. J. T. J. PARFITT, consulting electrical engineer, Keynsham, 
near Bristol.—A first and final dividend of 64d. in the £ is payable 
on December 13th. ; À 

J. P. K. CLARK (lately trading as G. Driver & Son), electrical 
and mechanical engineer, Hythe Road, Willesden Junotion.— 
Application for debtor's discharge is to be heard on January 12tb, 
at Carey Street, W.C. 

HERBERT PAGE (trading as Smeeton & Page), electrical engineer, 
63, Queen Victoria Street, E.0.—Application for debtor's discharge 
is to be heard on January 11th, at Carey Street, W.C. 

C. H. PEARSON (Pearson & Co., and B. O. A. Engineering Ca) 
electrical, &c., engineer, Manchester. Second and final dividend of 
Is. 2d. in the E, payable December 21st, at 37, Bra zennose Street, 
Manchester. 


New Lamp Factories in Spain.—In Madrid two ner 
factories for the manufacture of tungsten lampe are about to be 
started, One, apparently a German undertaking, is associated 
with the names of Maximos Schultz and Paul Kissted. Twenty- 
eight electromotors, of a total capacity of 99 H. P., are com 
in the machinery equipment. The other factory is to be estab 
lished by the Franciso Perez e Lijos Sociedad en Commandita, 

At Valencia is to be set up the manufacture of electric laa? 
bulbs by Olegario Masset, the concern, like the two abort 
named, being started under the protection of the Ministerio de 
Hacienda and the new scheme for stimulating the development of 
the national industries, 
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Dissolutions and Liquidations.— THE RENEW 
ELxor BIO Lamp Co., Ltrp.—This company is winding up 
voluntarily with Mr. J. E. Percival, 6, Old Jewry, E C., as 
liquidator. A meeting of creditors is being held to-day at the 
address stated. 

ALLAN & Co., electric lighting and power engineers, 27, Eudell 
Street, Long Acr3, London.—Messrs. F. Niemeyer and T. W. Allan 
have dissolved partnership. Mr. Allan attends to debts, &., and 
wi l continue the business as Allan & Co. 

Wm. SANDERS & Oo., electrical engineers, Ridding Lane, Wed- 
nesbury.—Messre. W. Sanders (who died on February 16th, 1915) 
W. Preston, and E. J. Selby, have dissolved partnership. Mr. Selby 
now retires. Mr. Preston attends to debts, and will continue the 
business under the same name, 


Trade Announcements.—THE MANCHESTER ENGIN- 
EERING SUPPLIES Co., 45a, Market Street, Manchester, want 
up-to-date catalognes and price lists from manufacturers. 

Messrs, Henry Farsa & Co., Portland Cement Testing Works 
and Ohemical Laboratories are removing on December 25th to 
6, Earl Street, We:tminster, S. W., where they have taken larger 
laboratories, the lease of their old premises (oooupied by them for 
85 years) having expired. 

THE ELECTRICAL SUPPLIES Co. have moved to 233, Tottenham 
Court Road, London, W.O. New telephone numbers: Museum 
2516-2517.” Telegraphic address: Elecsplico, Ox. London.“ 

Messrs. SHIP CaRsBons, LTD., have removed to 5, Chancery 
Lane, London, W.C. Telephone: Holborn 2367. 


The British Trade Oatlook.—We have received a 
pamphlet entitled The New Outlook in Britannic Affairs, by 
Ben. H. Morgan, the contents being a reprint of an address 
delivered by the author on December 6th, before the Bristol Branch 
of the Royal Colonial Institute. The necessity for stimulating our 
export trade is referred to, the writer suggesting that one of the 
first things that the Government should do is to organise and 
stimulate production for that purpose. He says that the business 
of manufacturing exporters to-day is in a chaotio condition, and 
cites the case of a firm employing 12,000 hands which has on ite 
books between £300,000 and £400,000 worth of export orders which 
it cannot execute, because its entire resources are devoted to 
turning out munitions. All the leading export manufacturing 
firms, he suggests, could be Government. controlled, as in the 
case of munitions firms, and excess profi ts could be appropriated 
for war purposes. The question of preference in overseas pur- 
chases is discussed, and a Britannic Commercial Union is suggested. 
Mr. Morgan advocates a Government policy of requiring that all 
our Government and public departments shall place their orders 
with British firms, excepting where it is “inconsistent with the 
public good,” a wide term which opens the door to many expres- 
sions of opinion. Transportation problems are briefly referred to, 
as is also the need for a British Empire mark of origin. In oon- 
clusion, Mr, Morgan expresses the view that in our export oom- 
merce in fature great combinations will have to be met by great 
combinations of our own. “ Manufacturers will have to syndicate 
their goods, and banking houses must take a broader view of their 
functions, and support the enterprises of manufacturers and 
traders.” He says that the prejudice that exists in this country 
against large combinations or “trusts will not diminish unless 
we are guided by a strong national policy, having for ite object 
“not only the promotion of Empire industry and trade, but the 
maintenance of safeguards against the improper use of the great 
forces which we seek to create.” 


Book Notices.—‘ How to Make Low-Pressure Trans- 
formers.” By Prof. F. E. Austin. Price in U.S. A., $1.10. 
“ Directions for Designing, Making and Operating High-Pressure 


Transformers.” By Prof. F. E. Austin. Hanover, N.H., U.S. A.: 
From the Author. Price in U. S. A., $2. 

“The Central.” Vol. XII. September, 1915. No. 37. London: 
The Central Technical College. Price 1s. 6d. 


“ Mechanical World Pocket Diary and Year Book for 1916.“ 
Manchester: Emmott & Co., Ltd. Price 6d. net. 


For Sale.—The liquidator of The Checkogram is 
offering for sale the patents and stock, &o., of the business, 
Manchester Corporation is inviting tenders for the purchase of one 
2,500-B. P. Yates & Thom engine and 1, 500-Kw. three-phase 
alternator, now at work at Stuart Street. In formation will be 
found in our advertisement pages to-day. 


Catalogues and Lists. —MssRS. Davip ROWELL & Co., 
LTD., 33, Old Queen Street, S.W.—Twenty-four-page illustrated price 
list of wire and other fencing, staircases and landings, principals 
for roof work, iron and timber buildings, factory buildings and 
workshops, and so forth. 

The Chemical Trade Journal has issued its usual wall calendar, 
with monthly sheete for next year. 

THE FOSTER ENGINEERING Co, Lrp., Wimbledon.—Circular 
No. 140 gives prices of Foster wire-drawn lamps for from 20 to 260 
volts, and from 4 to 270 C. p. | 

Messes. JAMES McMiLLAN & Co., Clun House, Surrey Street, 
Strand, London, W.C.—Sixteen-page catalogue, giving brief des- 
criptive information, excellent illustrations, and, in some cases, 
prices, of portable military and rifie-range telephones, including 
portable magneto telephones, portable battery telephones, rifle- 
range telephones, and accessories. 

‘THE BASTIAN ELECTRIC HEATING SYNDICATE, of 185, Wardour 
Street, W., has prepared a handy celluloid measure (English and 
metric), which can be ueed either as a book-marker or as a paper- 
knife, and which, by means of a revolving disk arrangement, gives 
a calendar for from 1907 to 1927. 


Fire.—As reports have been circulated that the fire at 
the EDISON & Swan Co.'s works at Ponder's End was very serious, 
we have pleasure in stating the actual facts. On Saturday last 
a fire broke out in the joiners’ shop, an extensive building of two 
floors, employing nearly 90 hands. The fire did not spread, but 
was confined entirely to that department. The self.contained 
nature of the Ediswan works enabled things to be set going by 
Monday morning when work was resumed. 


Electric Cooking Installation.— THE Jackson ELEC- 
TRIC Stove Co., LTD., has obtained an order for fitting up an 
electric cooking installation at the new Phoenix Assurance Build- 
ings in King William Street, EC. It will consist of large ovens, 


‘boiling pans, hotplates, fish boilers and fryers, hot cupboard, 


grills, &o. 


LIGHTING AND POWER NOTES. 


Aberdeen.— NEW PLANT.—Mfr. Bell, the city electrical 
engineer, recently submitted a proposal, which was adopted by the 
Electricity Committee, for extending the generating plant, at a 
cost of £21,175. In his report Mr. Bell pointed out that the plant 
consisted of 4,000 Kw. of A. O. and 4,380 Kw. of D.C. machinery, 
which in view of the increasing demand was insufficient. In 
particular this referred to the A. 0. supply which depended on the 
3.000-K W. set not being rendered inoperative for any time in the 
winter months, This set Mr. Bell reported had up to a recent 
date generated 19 million unite; in 20 months it had saved after 
paying all capital charges, £2,490, and would with the present 
coal prices, pay for itself in another 18 months. He recommended 
that a 5,000-K-y. turbo-alternator, with condensing plant, switch- 
gear, &c., and a 1,000-Kw. motor-converter with switchgear, be 
obtained. The recommendation of the Committee was, however, 
rejected by the T.C. at its meeting on December 6th, by 17 votes 
to 14. 


Ashton-under-Lyne.—The electrical engineer having 
reported difficulty in maintaining supplies, a Sub-Committee is to 
consider the desirability of using a railway siding near the works, 
the erection of a conveyor, and the purchase of a motor wagon. 
It has been decided that power accounts of £10 per month an 
over be collected monthly instead of quarterly. j 


Atherton.— PRICE IN REASE.— The South Lancashire 
Tramways Oo. has notified the U. D.C. that in consequence of the 


increased cost of coal, the price charged to the Council for elec- 


tricity supplied during the year commencing January lst, 1916, 
will be increased Id. per unit. 


Australia.—The Melbourne City Council has concluded 
an agreement with the Melbourne, Brunewick and Coburg Tram- 
way Trust for the supply of electric current for a period of five 
years; the prioe to be paid by the Trust is £5 per annum for each 
KW. of demand and 0°65d. per unit for current supply. 

The city electrical engineer is to visit Sydney in connection with 
the formulation by the Federal Council of the Electrical Associa- 
tion of Australia, of a uniform set of conditions of contract for 
public tender. 

The Shire Council of Upper Yarra (Vio.) has applied for an 
Order · in· Council to supply electricity to the townships of War- 
barton, Millgrove, West Warburton, and Yarra Jnanoction.— 
Tenders. 


Bolton.—Prorosep Loan.—Sanction is to be asked 
St Marg T. C. to the borrowing of £2,215 for mains and transforming 
plant. 


Burton-on-Trent.—PROPOSRD Loan.—The T. C. has 
decided to apply for sanction to borrow £3,500 for cables, in 
accordance with the recommendation of the Electricity Committee. 


Continental.—Russta.—A group of contractors has 
submitted to the T. C. of Rostoff on the Don a proposition to erect a 
third electrical station on a concession basis, including the Council 
as a shareholder, A committee of the town engineers is examining 
the proposition. 

The Tabreez Government has approved the project of an 
electrical station to be erected in Alupka, besides a system of 


- electrical distribution for Alupka, Sara, Mischora and Simeisa. 


The Belgian Company, of Simferopol, in agreement with the 
management of the Simferopol Railway Station, is negotiating 
with a view to introducing electric current for lighting the 
station, and at the same time, the Gorodetz Factory. 

As the Chabarovek electricity station is over-loaded, and can 
only deliver current to the garrison buildings, &., for limited 
periods in the evening, it is proposed to install a separate electric 
etation for the use of the military department, | 

The Mozyr (Minek Government) Council propcses to grant a 
concession to Messrs. Mikulitzky & Smolyansky for the installa- 
tion of an electrio lighting system in the town. 

The Government of the town of Vitebsk has reseived notice 
from the Minister of the Interior, of the approval of the decision 
of the Vitebsk T. C. to establish as a share company, the Vitebsk 
Tramways" concession for the construction and exploitation in 
the town of Vitebsk of electrio light, and of the conditions attached 
thereto as approved by the Vitebak T. O. for the concession. 
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Chesterfield. —Piant ExtEnsions.—The T. C. is recom- 
mended to couple a 400-xw. D.C. generator, which is being laced 
by an alternator, to an A. 0. motor, in order to give additi plant 
capacity, at an estimated cost of £1,800. It is also proposed to 
equip four additional boilers with coke-breeze burning apparatus, 
at a cost of £219. 


Darlington.—Loan Sancrion.—The Corporation has 
received the sanction of the L G. B. to the borrowing of £15,600 for 
new plant, Of this amount, £13,800 is required fora turbo-genera- 
tor, condensing plant, &c., switchboard and cables, and £2,800 for a 
mechanical coal-handling plant. The tender of Messrs. Fraser and 
Chalmers for a 3,000-Kw. turbo-alternator has been accepted. 


Dover.—A loan of £157,519 to the Corporation Elec- 
tricity Committee by the Trustees of Greenwich Hospital, is due 
for repayment next May, and the Committee has been informed 
that the Trustees have been recommended not to renew the loan at 
4 per cent. Negotiations for the renewal are proceeding. 


Downham Market.—E. L. Scaeme.—The U.D.C. has 


offered to discuss with Mr. C. H. Bast, of Bradford, a scheme of 


E. L. for the town, on the distinct understanding that the Council 
will not incur any pecuniary liability. ; | 


Ellesmere Port.—PRBOV. OaperR.—The B. of T. has. 


informed the U. D C. that it is not prepared to grant the Council 
a prov. order for E.L. unless some urgent reasons are adduced. 


Fakenham. —E L. Scoeme.—The P.O. has decided not 
to consider the question of electrio lighting during the war. 


Folkestone. — Street Licutina.—Owing to the 
lighting restrictions, the Eleotricity C5. has made a further 
reduction in the Corporation street lighting account at the rate of 
£72 per quarter in addition to the rebate of £112 per quarter 


allowed when the lighting was first reduced. This has been 


accepted by the T.C. 


- Gillingham (Kent),—Paice INCREASE.— The T. C. has 
decided, owing to the inoressed cost of fuel, &., to add to each 
account for current 10 per oent., and to ask the other consumers 
having contracts whether they are prepared to pay the increase. 
Hertford.—New showroom premises in the town have 
been opened by the North Metropolitan Electric Power Dis- 
tribation Co., Ltd. 
Heywood.—Paice INREASR.— The charges for elec- 
trical energy are to be increased as from January 1st, 1916, by 5 per 
cent, for lighting purposes, and 10 per cent. for power purposes. 


Keighley.—WarzR Pumprmna.—The Corporation has 
decided to put dow plant, including a motor to cost about £100, 
for pumoing water from a well belonging to Fleece Mills Co., into 
Black Hill reservoir, 


Kilmarnock.—Year’s WokRKINd.— During the year 
ended May 15th last, the Council's electrical undertaking sold 
2.681,607 unite, being a amall increase on the previous year. The 
net profit on the undertaking was £3 736 against £3,825 in the 
previous year. The generating plant capacity now amounts to 
3,030 Kw.; 800 Kw. of rotary sub-station plant and 1,315 k. v. A4. of 
transformer sub-stations are supplied, and 183 miles of 11,000- 
volt overhead lines are in uee. Ia the Kilmarnock area 3,558 H. p. 
of motors, and in the outer area 1.570 H.P. of motors — a total of 
4.128 H.P. — are supplied. The total working costs amounted to 
512d. per unit sold, coal costing 167d. per unit, with coal at 
43. 2d. per ton. é 


Kingston-on-Thames.—L. G. B. [nquiry.—An inquiry 


was to be held during the week into the application by the T. C. for 
sanction to a loan of £16,792 for the electricity undertaking, 


Llanelly. — Street Lid kr. — The Council has 
decided, by 9 votes to 3, to substitute small lamps for street arcs 
during the period of the war. 


London.—Scnoo. Licutine.—In Jaly, 1914, the 
London Education Oommittee accepted the tender of Mesars. 
Turnham & Co., at & 1.050, for installing electric light, bells and 
telephones in the Furzedown Training College and Hostels, 
Wandsworth. The contractors have now submitted a claim for 


£38 13s. in respect of the increased cost of the work, which the 7 


Committee has agreed to pay. A three-story building for boys, 
girls and infants and a seperate boys’ school have been erected in 
Vallance Road, Whitechapel], and the wiring has been completed. 
As a result of negotiations, the Stepney B.C. is now prepared to 
lay the services, onthe understanding that the cost is borne in the 
5 instance by the Council, to bs refunded on the termihation of 

e war. 

It was reported at last week's meeting of the Lambeth 
B.C. that the South London Electric Supply Corporation, Ltd., 
had given notice to its consumers that an addition of 9 per 
cent. will be made to the charges for current supplied, as from the 
date of the December meter readings. 

The Metropolitan Water Board proposes to enter into an agree- 
ment with the Battersea B.C. for the supply to the Battersea 
station of current at Id. per unit for power and 33d. per unit for 
lighting, plus a temporary inorease of 10 per cent, 

IsLINGTON.—The L. C. C. has sanctioned the borrowing by the 
B. C. of an amount not exceeding 25,455 for electricity mains 
within the borough. 

HOSPITAL LIGHTING.—As the result of negotiations the Metro. 
politan Aaylums Board proposes to enter into a new agreement 


with the South London Electric Supply Corporation, for the eupply 
of electricity to the South-Western Hospital and Ambulance 
Station. The agreement is to be for a period of seven years from 
October Ist last, and at the following scale of charges :—For the 
first 12,500 units per annum 41d. per unit, in excess 2d. per unit, 
the Board und to take at least 20, 000 units for ligh 
o year. For power, heating, and cooking a fiat rate of 14d. per 
unit, 

St. Pancras.—The Finance Committee has had under considera- 
tion a letter received from the Comptroller of the L.C.C., relative to 
the sanction asked to the borrowing of £13,000 in connection with 


the King’s Road electricity extension. While it appears the L. C. 0. 


Finance Sub-Committee is under the impression that the first two 
boilers cannot be obtained owing to the war, and, therefore, it 
would be unn to proceed with the buildings to accommo- 


ecessary 
date them, the British Niolavese Boiler Oo. offers delivery of the 


boilers by autumn, next year. In view of this it is proposed to 
renew the application to the L. O. O., and to inform the Boiler Oo. 
as to the course of events, with a view to installing the boilere by 
the specified dates. The Eocleeiastical Commissioners have agreed 
to advanoe the loan required for the boilers, the option expiring on 
March 25th next. 

HAMPSTEAD.—A small fire ocourred at the Council's generating 
station on Wednesday night, resulting ia damage to machinery and 
switchgear, and a 20 minutes failure in the supply. 


Loftus-in-Cleveland, — Street Licarina. — The 
Council has decided to make a grant to Messrs. Pease & Partners, 
Ltd., who were responsible for the eleotrio lighting ia the district, 
on account of the reduced revenue consequent upon the lighting 
restrictions. Taking a basis of £200 for the full year, the firm 
will be apportioned a sum according to the number of times the 
lamps have not been lighted. 


Loughborough, — HALF - Year’s Accounts. — Ald. 
Bum pus, in reviewing the work of the electricity department for 
the half-year, mentioned that there was a large increase in output 
of energy, mostly for power purposes. The lighting receipts were 
slightly decreased, but the gross profit was £878, as cympared with 
£517 a year ago. 


Manchester.— NEW PLAxr.—O wing to the increasing 
demand for electricity and the impossibility of completing any part 


of the new Barton power station in the required time, the Eleo- 


tricity Committee proposes to temporarily install one of the 
15,000-Kw. generating sets intended for the Barton power station, 
at the existing Stuart Street station, making room thereia by 
sinh oe a generating set of 3,750 Kw., which is some 11 or 13 
years’ o 


Morley, — New PLANT Proposats. — The electrical 
engineer (Mr. J. E. Ellis) has reported to the T.C. that 
owing to the increase in load on the generating station, 
the margin of reserve plant is becoming exhausted, and new 
plant should be obtained, to be in working order by September 
next. He adds that, from the standpoint of efficiency alone, 
up-to-date plant could be obtained that would generate current at 
one-half of the cost of generating with the present plant. The 
Electricity Committee has, however, decided that it cannot carry 
out the work, which would probably coat £2,000. 


Newcastle (Co. Down).—The manager of the Electric 
Light Co., in response to the Urban Council's request, states that, 
owing to the high oost of materials, it is impossible for the com- 
pany to install electricity in workmen's houses in the town at 
present. 


Nuneaton,—The L. G. B. has intimated in reference to 
the Council's application for sanction to the raising of a loaa of 
£10,000 for electrical extensions, that it would not tske exoeption 
to the Council entering into contracts for the plant. 


Redditch.—PROPOSHD Loan.—The U. D. O. has decided 
to borrow a further £12,542 in connection with the reoon · truo ica 
of the electricity undertaking. The original estimate of the cust 
of the scheme was £23,900, of which 825.000 hae already been 
borrowed. With the present application the total oost is inoreased 
to £38,137. 


Rotherham.—New PLANT.— The T. C. has bee a author- 


ised to purchase a 5,000-Kw. turbo-alternator from the Bcitish 
Westinghouse Co. 


Sheffield.—PROPOSED LOAN.— Application is to be made 
to the L. G. B. for sanction to the borrowing of 3137. 101 for the 
provision of aa additional turbo-alternator, with necessary boilers 
and auxiliary plant, at the Neepsend power station. 


Stretford.—The U.D.C. is recommended to reappoint 
Mr. Thos. L. Miller as consulting engineer in connection with the 
electrical undertaking, for a further period of 12 months, at s fe 
of 25 guineas. 


Torquay.—The T.O. has decided that the Tramway 
Oo. hy ee to pay an additional d. per unit for traction current 
sup 


West Ham.—The electrical engineer has reported in 
detail on the existing arrangements for the supply of feed snd 
make-up water at the generating station, and has submitted es 
mates for extensions and alterations which were provided for ia è 
past loan sanction. This work is estimated to cost £1,350; the 
unexpended balance of the loan sanctioned is, approximately. 
£1,100, and the balance of 4350 will be defrayed, if nor 
out of current revenue. 
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Walsall.— In a recent report by the Electricity Com- 


mittee, attention was drawn to the serious inorease in coal consump- 
tion at the electricity works. This position had been anticipated, in 
view of the necessity of bringing into use old and inefficient 
machinery, owing to the backward condition of the new works, 
which, it was expected, would:be in use this winter. 

The Electricity Committee has agreed to reduce by 25 per cent, 
the charge to the Property Committee for lighting the lamps out- 
side the Council House. 


West Bromwich.—Price INcrEase.—The Electricity 
Committee recommends the T.C. to increase the price of energy to 
ordinary power consumers by 15 per cent. 


Whitehaven.—A Sub-Committee of the Corporation 
Lighting Committee has been appointed to go into the question of 
the general working conditions at the electricity station, and 
present a report. It is oonsidered that additional plant may be 
necessary in the near future. 


Wigan.— According to the Wigan Examiner, a lengthy 
discussion recently took place on a breakdown at the electricity 
works, where, on a certain Saturdsy night, it appears that seven 
boilers of the eight installed were out of service on account of 
burst tubes. The boilers in question, mostly old onee, have been 
forced for some time, and two new Stirling boilers are on order to 
assist matters; the condition of the boilers is attributed to the 
indifferent water supply, to improve which water softening plant 
has been installed, but with poor success owing to the erratic 
character of the water. 


Wolverhampton.—The B. of T. has granted per- 
mission to the Corporation to supply energy to the Sewage Outfall 
Work: at Barnhurst. 


Worcester.—The borough electrical engineer has been 
authorised to fix a new switch panel at the Hylton Road station at 
an estimated cost of £32. 


Wrexham.—Prov. OnpzkR.— On account of con- 
ditions arising out of the war, the T.C. has decided to defer for the 
present the application for a prov. order extending the area of 
supply into the rural district. 


TRAMWAY and RAILWAY NOTES. 


Bingley.—Tramway Exrension.—The U. D. C. has 
applied to the B. of T. for an extension of time from February 7th, 
1916, to a year after the termination of the war, for the completion 
of the new tramway from the terminus at Crossflats to the Council's 
boundary adjoining the area of the Keighley R.D.C. 


Birmingham,—The Tramways Committee hus decided, 
in view of the strenuous traffic conditions prevailing, to shut down 
the tramway and bus services on Obristmas day in order to give 
the employés a rest. 

Bournemouth,—Tramway RECONSTRUCTION.—TheT.C, 
has decided, subject to the consent of the Treasury, if it be neoes- 
sary, to borrow temporarily by loan from the bankers, and after- 
wards by mortgage on the rates, £6,000 for the reconstruction of 
a portton of the tramway track between the town and Poole at 
Constitution Hill, The B. of T. has raised no objection to the 
project. 

Continental.—Russia.—At a recent meeting of the 
Karkoff T. O., a proposition of the General Electrical Co. respecting 
the sale of land, Ko., was accepted. After explaining the terms of 
the bargain, the notice states that the Russian General Electrical 
Co. has undertaken to introduce, on account of the town, a tramway 
line, beginning from the Petinek line, and running to the recently- 
acquired property. The cost will be paid off in three years in equal 
sums; the company is to begin construction at once. The town 
will supply the company with power at 54 farthings per Kw. -hour. 


Darwen.—The General Purposes Committee has declined 
an application by tramway employés for an advance in wages. 


Lanarkshire.— An arrangement has been made whereby 
the possibility of the County Counoil acquiring the tramway 
system will be kept open till after the war. 


Leyton.—FEMALE Conpucrors.—The U.D.C. has 
decided to train female conductors for the tramways, preference 
to be given, except in special circumstances, to single women or 
widows. Daring training they will receive 12s. 6d. per week, and 
afterwards a wage of 74d. per hour. 

London. — VEHICLE BATTERY MAINTENANCE. — The 
Metropolitan Asylums Board proposes to enter into an agreement 
with the Tudor Accumulator Co., for the maintenance of the 
battery of the new 30-owt. electric vehicle at Queen Mary's 
Hospital. The agreement is for five years, the amount charged 
per mile run being Id. 

Northampton.—FEMALR CONDUCTORS.——The T. C. has 
decided to train some female conductors for the tramoars, and to 
pay them the same wage as received by men, 


Sheffield.—The City Council has confirmed the Tram- 
ways Committee's proporal to suspend the tramway service on the 
Sunday following Christmas Day. Sir William Olegg, the chair- 
man of the Committee, said it recognised that the proposal was 
somewhat drastic. There were now 400 women in the employ- 
ment of the department, and the number was rapidly increasing. 
The number of passengers carried per day was 350,000, and the 
excess per week, compared with last year, was about the same 
figure. They were running between 1,100 and 1,200 miles more - 
than in the corresponding period last year. Each evening they 
had to turn out over 100 part-day or special cars to meet the 
increased traffic. They anticipated that in the week before 
Christmas the staff would be overwhelmed, and he was quite sure 
that unless advantage could be taken of the special circumstances, 
the time would come when they would break down physically. 


TELEGRAPH and TELEPHONE NOTES. 


Cable Censorship.—It was announced on Monday last 
that censorship by the Press Bureau, on behalf of the Foreign 
Office, would be suspended from December 20th ; the responsibility 
for matter telegraphed abroad would rest with the senders of the 
telegrams, but the censorship of Press telegrams from one foreign 
covatry to another over British cables would remain unaltered. 
me censorship of naval or military matter will oontinue as 

ore. 


Illicit Wireless. — The wireless apparatus on the 
German steamer Bulgaria, which is interned in the harbour of 
Baltimore, U. S. A., has been sealed by order of the United States 
Government, owing to charges that messages have been sent and 
received by it recently. 


Russia.— The chief Department of Posts and Telegraphs 
has allocated a sum of 100,000 ronblee for converting the overhead 
telephone system of the Saratoff district into an underground one. 
The work will begin in the spring ; in the meantime the necessary 
material will be prepared. 

Until now, between Tomek and Omsk there has only been one 
telegraph line, which has proved altogether insufficient ; to relieve 
this line, a supplementary line viá Novo-Nikolaievsk-Omsk has 
now been installed. 

The Poltava Government is asking the Ministry of the Interior 
for permission to construct a telephone line from Poltava to 
Kremenchy. The work will be started immediately. 


Submarine Detectors.— In the Scientific American of 
October 16th, it was stated that a means had been found for 
detecting the approach of submarine vessels at a great distance, 
with the aid of Mr. W. Dubilier, whose name is known in con- 
nection with wireless telegraphy. It was not difficult to detect 
the sound of propellers by means of submerged microphones, but 
these sounds could not be distinguished from those emitted by the 
propellers of surface vessels. However, after numerous experi- 
mente, a characteristic sound associated only with the propellers 
of submarine vessels was identified, and eventually methods of 
filtering out other sounds were developed, while the sensibility 
of the receiving apparatus was increased by means of the De Forest 
amplifier, so that it became possible to detect the approach of a 
submarine at a distance of over 50 miles; the employment of a 
number of microphones arranged so as to possess maximum 
sensibility in particular directions enabled the direction of the 
submarine to be discovered, and a method not dieclosed was found 
of estimating the distance of the submarine, 


Wireless Telegraph Relay.—It is reported that 
Dr. R. E. Hall, at the University of Michigan, has perfected a 
relay for wireless telegraphy which operates on the principle of 
tone instead of wave-length tuning, and makes possible the 
sending and receiving of messages simultaneously on the same 
antenna; it will automatically relay wireless messages to a wire 
telegraph line, and records the messages on tape at a high speed.— 
Telegraph and Telephone Age. 


Wireless .Telephony.—Prof. Pupin in a lecture 
recently described the device which he has invented for increasing 
the range of wireless telephony. He states that it eliminates all 
disturbances and static discharges, and selects only the waves 
conveying the message.—Telegraph and Telephone Age. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Birkenhead.— December 20th. Unwashed rough slack 
for the Corporation's electricity generating stations, during period 
ending June 30th, 1916. Mr. G. P. Shalloross, Borough Electrical 
Engineer, Craven Street, 
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Australia, —ADELAIDE.—January 19th. P.M.G. Com- 
mon- battery switchboard. See “ Official Notioes November 19th.” 
January 26th. Deputy P.M.G. Twenty tons of galvanised-iron 
Wire, 400 Ib. to the mile.“ 
January 26th. Deputy P.M.G. Telephone instruments, parts 
and accessories.* 
BRISBANE.— February 231d. P. M. G. 
Bee “ Official Notices to- day. 
SypNEY.— January Sist. Three electrically-operated railway 
ht-oar transferers, for Jones Bay wharfage, Pyrmont. Particu- 
from Engineer-in-Chief of the Harbour Trust, Circular Quay. 
7th. Metropolitan Board of Water Supply and 
Bewerage. For No. 1 pumping station at Ultimo. Two centrifugal 
mps and electric motors (4,000 gallons per minute each), 
starters, ko. Contract No. 1, 301.“ 
February 28th. Municipal Council. Tenders for induction 
rs, Specifications (11s. 6d.) from the Electric Light 
ent, Town Hall, Sydney. 


Nuneaton.— December 24th. Corporation. Supply and 
sotian of an overhead line, for the Electricity Department. See 
Official Not loes December 10th. 

Redditch.—December 28th. Council. Eighty tons per 
Week, for three months, of D S. nuts or rough slack. See “ Official 
Notices December 10th. 

Salford.—2,000 tons of washed slack for the electricity 
works, Frederick Road. Chairman of Electricity Committee. 


South Africa.—Dursan.—January 5th. Corporation 


Wheststone apparat u“. 


Telephone Department. (1) Telephone apparatus and materlals; 


(2) underground cables; (3) 540 o.i. pipes, 9 ft. long, for cables. 
Messrs. Webster, Steel & Co., 5, East India Avenue, B. O., are the 
Dorporation's London agents.“ 


Spain. — December 21st. Municipal authorities of 
Calanas (Province of Huelva). Oonoession for the eleotric lighting 
of the town during a period of ten years. 

December 20th. Municipal authorities of Vich (Provinoe of 
Barcelona). Concession for the electric lighting of the town 
during a period of three years. 

Municipal authorities of Mola del Marques (Province of Valla- 
dolid). Concession for the electric lighting of the town. 


8 for the items marked * can be seen at the Board 
of Commercial Intelligence Branch in London, 


CLOSED. 
Aberdeen Line.— This company has accepted th 


tender of Me:sre. Siemens Bros. Dynamo Works, Ltd., for Wotan, 


tantalum, and carbon lamps, for the year 1916. 
Australia.—The following contracts have been placed :— 


: COMMONWEALTH RAILWAYS. 
Portable telephones, £590.—Western Eleotrio Co. (Aust.), Ltd. 
METROPOLITAN Boarp or Water Supply AND SEWSRAGE, 


Centrifugal pumps and motors (Richmond pumping station), £1,337.— 
ieee) td. (including motors supplied by General Electric Oo. of 
erica . y 


P.M.G.'s DEPARTMENT, SYDNEY. 

gupply of distributing-cable terminals, EI, 900. The Oliver Co. 

Metal-filament lamps. 4517.— Dick, Kerr & Co. 

17 strips metallic cirouit-protectors and mounting plates, £985.— Western 
Electric Co. (Aust. ), Ltd. 

8.000 fü. glazed earthenware conduit, two ducts; 2,500 ditto, three ducts ; 
80,000 ditto, four ducts, £2,477.—Sydney Stoneware Pipe Association. 

P.M.G.’s DEPARTMENT, MELBOURNE. 

Telephone cords, &0., £895.—Laurence & Hanson Electrical Co., Ltd. 

Telephone diaphragws and microphones, £154.—600 common-battery tele- 
phones, £1,600.—Western Electric Co. (Aust.), Ltd. 


VictortaN RAILWAYS. 
Electrification of Melbourne Suburban Railways, sub-station building at 
Albion, £18,078.—J, 8, G. Wright. Aust. Mintng Standard. 

Gillingham (Kent). — The T.O. has accepted the 

llowing tenders for coal for the electricity works :— 

Gill & Son, Ltd.—100 tons of Notte Gedling 14-in. nutty slack, at £1 4s. 5d. 

per ton, and 100 tons of Notts Rufford 1}-in. nutty slack, at £1 88. 10d. 

Spencer, Whatley, Ltd.— 500 tons of North Staffs 2-in. and f. in. D.8., at 

£1 1755 per ton, and 60 tons of Snibson Deep lj-in. slack, at 41 1s, 
per ton. 

Glasgow.—The Hyatt Roller Bearing Department of 
Meeers. Broom & Wade, Ltd., has secured an order from the North 
British Locomotive Co., Ltd., of Glasgow, for 350 three-inch Hyatt 
roller bearing drop hangers complete, to be installed in their 
new works. 


London. —Tbe L. C. C. has accepted the tender of the 


Maxim Lamp Works. Ltd., for an annual supply of electric traction 
glow-lamps for the Tramways Department. 


Morley.—The T.C. has accepted the tender of Messrs. 
Bedford & Co. for coal for the electricity works. 


Newport (Mon.).—The Borough Electrical Engineer 
has been authorised to order 300 tons of Bedwas navigation ooal, 
at 140. td, per ton, and 300 tons of Crumlin Valleys coal, at 128. 
per ton. 

Nuneaton.—The T. C. has accepted the tender of Messrs. 
Baboock & Wilcox, Ltd., for pipework for plant extensions at the 
electricity works, at £330. 

Owing to the satisfactory operation of the 750-K w. geared 
Curtis turb»-generator that was supplied by the British Thomson- 
Houston Co., Ltd., the Corporation has now placed with the 
oompany an order for a duplicate set. 


Torquay.—Messrs. E. P. Bovey & Son have written to 
the T.C. intimating that, in view of the difficulty of delivery of 
materials, they could not guarantee completion of the electrical 
work of the new Medical Baths in any definite time, and mast 
therefore let the work pass. The Baths Committee has resolved that, 

roviding Messrs. Bovey will complete the work within four weeks 
bom the date the materials for the job are on the alte, their tender 
be accepted, but failing this, that the next lowest tender be 
accepted. 

Wolverhampton.— The Tramways Committee has 
accepted the tender of Meesra. Hadfields, Ltd., at £595, for the 
supply of 14 pairs of pointe. 

Worcester.— The City Council has confirmed the 
acceptance of the tender of the Pulsometer Engineering Co., Ltd, 


amounting to £192, for supply of a centrifugal motor-driven 
pump, with crab, &c., for the detritus well. 


FORTHCOMING EVENTS. 


Institution of Mechanical eers.—F riday, December 17th. Até po. 
At II, Great George otreet, Wes: minster, B. W. Paper on Eogineeziag 
Colleges and the War.“ by Dr. R. M. Walmsley and Mr. C. E. Lerard. 

Electro-Harmonic Society. Fiidsy, December 17h. At8 p.m. At Holborn 
Restaurant. Smoking Concert. 

North-East Coast Institution of Engineers and Shipbuilders. — Fridsy, 
3 Jih. AG 7.80 pm. At Bolbeo Hall, Newer, ur. General 

eoting. 

University College, London.—Friday, December 17th. At 5 p.m, Final 
Lecture on Electric Heating and Electric Furnaces,“ by Prof. J. A. 
Fleming, F. R. B. 

Manchester Association of Engineers. Saturday, December Isch. At 
Grand Hotel, Aytoun street, Manchester. Topical Discussion Evenisg. 

Junior Institution of —Monday, D. cember 9th. At 780 pm. 
At the I. E. E., Victoria Embankment, W. C. Paper on The Moderni: ation 
of Power Piaat in Factories,” by Mr. W. A. Tookey. 

Salford Technical and Engineering Association. Monday, December 
Mh. At 7p. m. At the Royal Teonnica! Instiute, Peel Park, Annual 


l. 


FUTURE TRADE WITH RUSSIA. 


Ir may be not without interest to hear what our French friends 
have to say in regard to the cultivation of commercial relations 
with Russia, on the principle that it is always advisable to learn 
something, if possible, from our neighbours, just as the latter sek 
information from us. That the French are hopeful of secar:ng 
advantages in Russia after the war is shown by the fact that the 
Minister of Foreign Affairs appointed a Commission some time ago, 
under the presidency of M. Méline, to co-ordinate the good wishes: 
scattered about in respect to the promotion of business, and the 
Commission itself obtained the services of a Consultative Com- 
mittee, composed mostly of leaders of commerce and industry, 
to make inquiries in circles interested in trade with Rasis, and 
collect the suggestions for the consideration of the public 
authorities. The results of the investigation, together with the 
Committee's recommendations, were recently published in a 
general report by M. Pierre Arbel, which is divided into two parts 
one dealing with the standpoint of German trade with Rastis, and 
the other with that of France with that oountry. We do not 
observe anything partioularly new in the German part, bat it is 
well not to overlook the statement that, in order to develop the 
export trade at any cost, the German people, with the Governmat 
at the head, have consented to pay in the home market prices whioh 


are much higher than the export prices, calculating that the high 


inland prices were only a displacement of riches without vexatious 
recoil on the general public, whilst, on the other hand, all the 
transactions effected abroad would cause an influx of money 
profitable to the nation. The report states that this was the origin 
of the export bounties, by means of which the Germans found è 
practical and efficacious method, not only of favouring their 
exports, but aleo of annulliug the natural effect of Castoms daties, 
and the Committee remarks that not one of the least preoceupt 
tions ef the negotiators of the future Peace Treaty should be to 
provide a remedy for this matter. 
The second part of the report, dealing in general with the diff- 
culties which have hampered French exporta to Russia in the 
past, enumerates these as the lack of qualified commercial repre 
sentatives and travellers knowing the language, the absence of 
information concerning Russian customers, and the fear of haring 
to grant long credits. It is, however, noted that the French 
Chamber of Commerce in Paris, the Russian Chamber of Oummerce 
in Paris, and the Russo- French Chamber of Commeroe in Petro- 
grad, together with the public authorities, have endeavoured, sinc? 
the declaration of war, to place the necessary information at the 
disposal of exporters, including details of business such as concern 
goods required or offered in Russia, and of offers of co-operation 
made by Frenchmen or persons not acquainted with French. living 
in Russia. The education of young meh in commerce und is 
Russian is being undertaken, so that it will be possible to dispense 
with German intermediaries in future ; whilst in the case of trade 
credit, it is held that an entirely new organisation has to be created. 
The French banks and the Bank of France in particular ought to 
discount long term drafts on other countries. But the report 
emphasises the necessity for the establishment of an export 
with the co-operation of the State, and states that if such an 
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institution could not be formed at once, it would be possible to 
include English and Ruesian capital for the same p A 
matter of considerable importance is raised in regard to the clear- 
ance of goods through the Russian Customs-houses, where the 
Allied Administration is blamed for causing trouble. It is there- 
fore suggested that in order to provide a remedy Customs-houses 
as in Russia should be established in Paris and in the principal 
French seaporte to receive declarations, undertake verifications and 
levy the duties, so that the cases or bales sealed by the Russian 
officials would be admitted into Russia after a simple canfirmation. 
We do not notice in this connection any reference to the pledge 
which was recently given, when jn Paris, by the Russian Minister 
of Finance, who mised one of the French ministers that he 
favoured the e of such Customs · houses and would endeavour 
to secure their establishment. 


structional regulations in Russia, 

Committee contends that it will be possible for Freuch electrical 
firms easily to compete with Teutonic industry if they oan obtain 
the substitution of the regulations of the Union des Syndicats 
d’Electricité. By all means let us supersede the Teutonic 
methods, but let the Allies, if possible, try and arrange a common 
basis for future work. In conclusion, the report refers to public 
works in general, and suggesta that the French Government 
could take useful action when foreign loans are proposed in the 
French market, so that the flotation of such loans should be 


oreign 
mutual benefit after the war ; for reciprocity there must be. 


NOTES. 


Institution and Lecture Notes.—Royal Institu- 
tion.— With reference to the list of eventsannounced in our last issue, 
we have now received the complete programme of arrangements, 
from which we seleot the following :— : 


January 216t.—"* Problems in Oapillarity,“ by Sir James Dewar. 
February 18th.—"' Polarised Light and ite Applications to Engineering,” by 


March brd, Oorona and other Forms of Blectrio Dischargs,” by Prof. 

April lithe" The Genesis and Absorption of X. ray,“ by Prof. Sir J.J. 

3 anh ond ith ang N eee Leotures on Utilisation 

re rof. W. A. Bone. 
Mareh löl and? Med Organic Chemistry in War,“ by Prof. H. E. 
March Tiin. 13th, th, April Ist, 8th. and 15th. — Radiation from Atoms 
and Electrons,” by Prof. Sir J. J. Thomson. : 

Institution of Electrical Engineers.— A meeting of the 
WrstERN LOCAL SECTION was held at Cardiff on Monday; 
the attendance was comparatively small. Mr. J. R. Beard read a 
paper on The Design of High-Pressure Distribution Systems,” 
and Mr. W A. Chamen, who presided, drew attention to the 
remarkably large number of sub-statjons and generating stations 
that the Newcastle system now possessed. He said it would be 
interesting if they could know what would be the effect if some 
of these sub- stations by accident suddenly ceased 
giving a supply. Were the arrangements such that any one of 
them could shut down and still allow others to go on without 
interruption? Mr. Allan, the local secretary, also spoke, and a 
hearty vote of thanks was accorded to the author. 


The Committee of the MANCHESTER STUDENTS’ SECTION of | 
the Institution has decided to cancel all meetings this Session. 

Institution of Civil Eogineers.—On Tuesday last, the James 
Forrest" lecture, written by Mr. H. M. Hobart, was read in abstract 
by Mr. J. A. F. Aspinall, The subject of the lecture was 
" Electrical Railways,” and the paper, as read, appeared to consist 
almost wholly of working data and statistics relating to recent 
progress in electric railway operation in the United States. After 
an introduction outlining the extraordinary reduction in capital 
cost and improvement in efficiency of electrical plant during the 
past 20 years, the author described the methods adopted for 
the application of electrical haulage to the Butte, Anaconda 
and Pacific Railway, and the Chicago, Milwaukee and St. Paul 
Railway. From the mass of that were given it was 
clear that as the result of electrification the economies that were 
effected in comparison with steam were very substantial. On the 
Chicago railway regenerative operation is being adopted, and is 
expected to effect a marked uction in working costs. During 
the meeting a telegram from the author was read stating that on 
the Chicago railway a 2,500-ton‘load, 12 per cent. over the guarantee, 
was hauled up a 20-mile section including grades up to 2 per cent, 
by an electric locomotive weighing 256 tons, and dee under 
regenerative oontrol, returning energy into the 100,000-volt 
system, The author concluded his lecture with a statement to 
the effect that direct current was the best for heavy traction, and 
that high-pressure D. 0. supply through overhead conductors had 
been proved succeseful. l , 

The railways above referred to were respectively deecribed in 
the ELECTRICAL REVIEW, on March 27th and April 8rd, 1914, and 
November 5th, 1915. 


Volunteer Notes.— ENGINEERING INatITUTIONS’ VOLUN- 
TEER ENGINEER Oorps.—Orders for fortnight commencing 
December 20th, 1916,—By Lieut.-Col. 0. B. Olay, V. D., Oom- 


mándant. j 
Drills, 6.25 to 7.28; 7.25 ta 8.25 p.m. 
Monday, December 20th.—Sections 1 and 2, Technical ; Sections 
8 and 4, Squad, Signalling Section and Reoruite. 
Tuesday, December 2ist.—School of Arms with Architects 


Corps, 6 to 7 p.m. 
Thursday, December 23rd, to Thursday, December Soth inclusive. 
uarters closed. 


Friday, December 8lat.—Gooial evening, 6.15 to 8.15. 

Saturday, January lst.— Uniform parade. 

Officer for the Week: Monday, December 20th, to Saturday, 
January lst, Mr. Corbett. 7 
Platoon on Duty.—Monday, December 20th, to Saturday, 
January list.—No, 2 Platoon. Platoon on duty has to provide a 
poa for Headquarters of one N.C.O. and three men, and also one 

O. O. for instructing reoruita, 

Sections for Technical Parade at Headquarters, London Eleo- 
trieal Engineers, 46, Regenoy Street, S.W. Sections for Shooting 
Parade at Miniature Ranges. Unless otherwise ordered, all 
Parades at Chester House. 

E. G. FLEMING, 
l Acting Adjutant and Company Commander, 

SRD Barr. (OLD Bays) CENTRAL LONDON REGIMENT (VOLUN- 
TEERS).—Battalion Orders by Colonel S. G. Grant (Officer Com- 
manding), Thursday, December 16th, 1915 :— 

Week-end Parades. —The Battalion will parade at 
Baker Street Station 2.80 p.m. and proceed by train to Neasden 
Station, detrain, and proceed by march route to Wembley Camp. 

Sunday.—7 a.m , Réveillé ; 10 a.m., Church Parade; 10.20 a. m., 
Parade under Company Offfoers; 3.15 p. m., Parade under Platoon 

pliances), by 


Lieut, Reed, 
Gloucester Regiment (late member of the Oorpe). 
Musketry.—tnter-Platoon Competition.—Acton Range will be 
open on Saturday next, the 18th inst., for practice in above com- 
petition, for those men only who have sent in their names (limited 
to 20) to the Musketry Staff. Shooting—11 a.m. to 1 p. m. and 
2 to 4 p. m. It is hoped that as many men as possible ma ke it 
convenient to shoot during the morning. i os 
There will be shooting at Bisley on Saturday next, the 18th 
inst. Members muet report themselves to Sergeant Cotter at the 
barrier of No. 9 Platform, Waterloo Station, at 12.45 p.m. 
Names must previously be sent in to Headquarters. , 


A. G. JOINER, Major and Adjutant, O. B. O. 


Patents and Alien Enemies. — Application has been 
mae to the Board of Trade in of Patents Nos. 26, 297/04, 
21, 750/09. 24, 389/10, 19, 478/11, 16, 165/12, 318/13, 1, 179/18, and 
25, 180/13, granted to Th. Goldschmidt and his aesoOiated company, 
for the welding of raile, by the British Thermit Co., Ltd. 

Tho Board of Trade has published a notice in the London Gazette 
restating and extending the provisions of the Licence, dated 
November l4tb, 1915, with regard to the payment of fees in 
respect of the Registration of Patents in enemy countries. 


London Electrical Engineers, R.E. (Territorial 
Foree).—The Corps of London Electrical Engineers is again open 
to recruiting. Men of the following professions and es are 
specially required :—Mechanical and electrical engineers, elec- 
tricians, engine drivers, engine erectors, instrument repairers, 
metal turners, fitters, telephonists and telegraphists, and tinsmiths. 
There are a limited number of vacancies for carpentere, cabinet 

turners. 


makers, pattern makers, draughtamen, joiners and wood. 


Forms of particulars can be obtained from the Officer Commanding, 
at 46, Regency Street, Westminster, S. VW. 
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Earnings of Engineers. — The Daily Chronicle states 


that the membership of the Amalgamated Society of Engineers 
has advanced from 173 629 to 204.162 in 11 months, and the funds 
have increased by £237,070 in 10 months. It is estimated that, 
teking into accuunt increases in weekly wages, increase in piece 
work prices and amount of overtime, the earnings of members 
must have increased by about 2 million pounds per annum. 


Who Will Assist ?—Mr. H. Scholey, writing further 


with reference to the case of the Belgian mentioned by him in our 
issue of November 26th, says: 


have been interesting myself in the case of a Belgian mer- 
chant who, prior to the’ war, occupied a very important position in 
the city of Antwerp, but is now practically stranded. He is a man 
of unusual education, and I felt that there ought to be no difficulty 
in securing him a temporary position. I obtained an introduction 
for him to a large firm, who made a half promise that they would 
find him work, but after the interview which my friend had with 
this firm, we were both dieappointed to find they were unable to do 
anything for him. You will be interested to observe the oonolu- 
sions which my friend arrived at, and it conetitutes a rather serious 
criticism of the methods adopted by Relief Committees. 

To me the fact lies somewhat deeper. In fect, the Belgians have been 
spoilt by you Englishmen. You gave them too much money when the flood of 
my countrymen reached your hospitable shores. I admit we wanted help, and 
your pity was aroused. But the members of your War Refugees’ Committees, 
consulting more their generous heart than their head, made morally 8 
the good they physically did. Further, I dare say, your upper-middle ap 
working clas-es are quite strangers to each other. and that is one of the 
reasons why the members of our War Refagees’ Committees were absolutely 
ignorant how to deal properly with the expatriated Belgians. 

What was the result ? Money was lavishly spent and given without disore- 
tion. Men used to hard work got more money than they ever had in their 
possession, or had dreamed of. They became very soon sluggards. In this 
state moral feelings are affected, and every day of laziness wrought more 
havoc amongst them. And what you Englishmen did in splendid generosity 
and self-sacrifice was considered by the Belgians as an abso: ute duty, and now 
they rely fully on it. Poor countrymen. you gave them too much money, and 
what they wanted was real true moral food, which they can only find in their 
own selves as a result of bard work. 

And still the war is raging, and will last for many months to come, and 
people here, judging by the fects without looking at the causes, and ignorant 
also of the paychology of a nation, judge us rather severely now. They think 


ane be a lazy, indolent folk. The Englishman is tired a bit now of his spoilt 
0 i 


And I, with some others, who were courageous from the ve: y first day of the 
war, are drowned in the mass, and, alas! so my experience, I can assure you 
that on two occasions latcly it was onoug) for me to mention my nati ty 
in order to see the doors closed to me when I applied for a vacancy. 

“I may add that this gentleman has refused any financial help, 
but up to the present has managed to keep his family of four on a 
wage of 30s. per week.” 


Fatalities —NEWcASTLE-ON-TYNE.—An inquest was 
held on 8th inst. on John Spiller Snell, an electrician, of Heaton, 
Newcastle-on-Tyne, who had died in the infirmary on November 21st, 
from injuries caused by an explosion on a vessel in course of oon- 
struction at a neighbouring shipyard. A fitter named Robert 
Megson gave evidence as to the explosion, for which he could 
assign no cause. John Lander, a fitters’ labourer, said Snell, a 
man called James Nicholson, and others, were engaged an some 
electric wires at the time of the explosion. After the occurrence 
he went to look for the men. Nicholson was dead, and Snell was 
iajured. Frederick Alexander Ross, electrical engineer, said he 
gave instructions for some batteries to be charged. Next morning 
he found there had been an explosion under the battery batoh, 
which was blown off. In his opinion the explosion was due to an 
accumulation of hydrogen gae. There were fans to take away 
surplus gas, but if there were an accamulation of hydrogen it 
could be ignited by an electric epark or a light. The most likely 
explanation was that some one had left off one of the battery tank 
hatches, and some one had brought means of ignition to the place. 
Evidence was given that the fans were running shortly before the 
accident. It was also stated that there might be an accumulation 
of gas which might have been ignited by a spark due to a loose 
connec ion between the cells under the battery cover. A verdict 
of "“ Accidental death was returned, the jury adding that there 
was no direct evidence as to the cause of the explosion. At the 
inquest on James Nicholson. an electrician, of Glasgow, a similar 
verdict was returned, as mentioned bv us laat week. 

METHIL —It is stated that Alex. Martin, aged 16, an apprentice 
electrician, was killed on Saturday last in the Leven Colliery of 
the Fife Coal Co., by his arm coming into contact with a live wire. 


Trade Union Alliance.—The Times states that the 
Triple Alliance of the Miners’ Federation of Great Britain, the 
National Union of Railwaymen, and the National Transport 
Workers’ Federation was ratified last week at a joint conference of 
the Executive Committees of the three Unions. The Alliance con- 
stitutes the strongest force for combined action in the history of 
the labour movement. Of the million and a half workers affected 
by it, the Minera’ Federation contributes about 800,000 and the 
remainder is divided almost equally between the other two bodies, 
The Alliance was established by unanimous resolution. The fol- 
lowing are the principal features :—Matters submitted are to be of 
a national character, or. in the opinion of the Executive making 
the request, necessitating combined action. Before the oo-opera- 
tion of the joint organisation is sought the matter in dispute 
must receive the endorsement of the National Executive of the 
organisation primarily oonoerned, Periodical meetings of the 
three full Executives shall be held at least half-yearly. A consul- 
tative Committee of eix to be appointed. composed of two members 
from the Frecutive Committee of each of the three bodies. Com- 
plete autonomy ahall be reserved to any one of the three bodies 
atiliated to take action on its own behalf. Joint action oan only 


be taken when the question at issue has been before the members 
of the three organisations, and decided by such methods as the 
constitution of each organisation provides. 


Engineers for the Artists Rifles 0.T.C.—The officer 
commanding the 2nd Battalion of the Artists Rifles Officers Train. 
ing Corps has decided to form a special company, to consist mainly 
of professional men whose technical experience renders them 
qualified for appointment as officers to those units or branches of 
the Army in which knowledge of construction and civil engi- 
neering is especially useful in the conditions obtaining in modern 
war. A large number of men have already been enrolled, bat 
there are still vacancies for civil, mechanical and mining engineers, 
architects, public works surveyors, and borough engineers, to 
reosive the military training which is essential if the military 
authorities are to make full use of their professional skill and 
experience. Professional men having Colonial experience will be 
particularly weloome. Application for nomination to the corps 
should be made to the Headquarters, Artists Rifles O. T. O., 7, Dake's 
Road, Easton Road, W. O. 


Social.—On Wednesday of last week nearly 1,500 
persons attended the annual whist drive and dance promoted by 
the Blackpool Corporation Electricity and Tramway Employés 
Tastitute and held at the Blackpool Tower Ballroom. A military 
band played for dancing. The proceeds, whioh should be sab- 
stantial, are to be divided between the Lancashire Military Con - 
valesoent Hospital Gymnasium and Concert Hall and the Tramway 
Employés’ Sick and Benevolent Funds. 


Dublin Electrical Workers. — The Electrical Trade 
Union has intimated to public boards that an increase of $d. per 
hour and a war bonus of 6d. has been granted to in 
the city working under the War Office. 


Northampton Polytechnic Institute.— The annul 


prize distribution takes place to-morrow (Saturday) afternoon, at 
three o'clock. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technioal or the commercial side of the profession and industry 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIBW posted as to their movements, 


eee 


Central Station and Tramway Officials. —The Torquav 
E. L. Committee has decided to grant the electrical engineer's 
application for leave of absence in order to join H.M. Forces, 
on the conditions applying to the enlistment of officers, it 
being understood that the assistant electrical engineer, Mr. 
Keenan, will carry out the duties for the present. 

Mr. C. E. Garnetr, Darwen's electrical engineer, and Mr. 
F. J. S. Hosken, manager of the Corporation Tramways, 
enlisted under the group system on Deceinber 9th. 

The Newport (Mon.) T.C. is recommended to increase the 
salary of Mr. H. A. Fro, the electricity works superinten- 
dent, from £156 to £166 per annum, and that of Mr. A. H. 
CLARKE, senior engineer-in-charge, from £130 to £140, from 
April next. ~ 

Mr. R. N. Mayne, manager of Redditch electricity works, 
Whose commission in the Bedfordshire Regiment was ean- 
celled by the War Office some time ago owing to the indis- 
pensable character of his services in connection with the 
extension of the undertaking, informed the Council last week 
that he proposed to renew his application for a cominision 
having regard to the urgent demand for unmarried meu under 
41 years of age. He asked the Council to release him as early 


as possible. The matter was referred to the Electric Supply 
Coinmittee. 
Mr. L. WILDE, commercial assistant in the Ilford U.D.C. 


electricity department, has enlisted as a sapper in No. 4 Cem- 
pany, London Electrical Engineers, and is now stationed at 
the Fort, Newhaven. 

The Hackney Electricity Committee reports that the 
Borough Electrical Engineer considers that it is imperative 
that the vacancy caused by the resignation of Mr. H. G. 
Barraclough, generating engineer, should be at once filled. in 
view of the large demand on the electricity undertaking. The 
number of generating engineers required is four, but as a 
present there are only two on the staff, it has beesime hes 
sary to engage another at a salary of £3 per week, which x 
obviously unfair to the engineers on the staff whose maximum 
salary is below that figure. The Committee is endeavouring 
to get Mr. A. G. Hilling, assistant distributing enyineet. 
released from H.M. Forces, and, if successful, it is intendel 
to employ him on distributing work generally and to take 
the place of a generating engineer in case of emergency. 
tho release of Mr. Hilling is obtained, it would only neres- 
tate the engagement of one man at £3 per week. re Come 
mittee recommends that the salaries of Messrs. H. K. Wilkin 
son (£135), F. D. Osborn (£120), and A. G. Hilling (if re 
leased from service with the Colours) (£127 10s.) be increas 
forthwith to £156 per annum. 

The Wolverhampton Town Council on Monday appointed 
Mr. O. O. Sitvers to be general manager and engineer of the 
Corporation electric tramways, in succession to the late Mr. 
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W. A. Luntley, at a salary of 4850 per annum, rising by 
annual increments of £50 to £500.. During the illness of Mr. 
Luntley, extending over eight months, Mr. Silvers had acted 
as deputy-manager. Mr. MARTIN GRIFFITHS, clerical assistant 
Was appointed chief assistant to the general manager, and 
Mr. HiraM Hewitt, rolling-stock superintendent, was ap- 
pointed assistant engineer. ° 


General.—Mr. GEOFFREY GORE GERDENITS, electrical 
engineer, of Weeping Cross, near Stafford, has changed his 
name to Geoffrey Gore. 

The King has conferred the Territorial Decoration upon 
the undermentioned officers of the Territorial Force.—London 
Ilectrical Engineera. Major W. H. Merrett, A. M. I. E. Iz. 
Western Signal Companies (Army Troops). Lieut.-Col. F. A. 
(‘ortez-Leigh, M. I. E. E. 

Mr. Over H. BARKER, of Blackheath, will shortly be leav- 
ing for Spain, to take up a position in the electrical depart- 
ment of the Rio Tinto Co., Ltd. 

Mr. GrorrREYW N. Dol. Bx, eldest son of Mr. E. R. Dolby, 
M. Inst. C. E., senior partner in the firm of Messrs. Dolby and 
Williamson, consulting engineers, Westminster, enlisted in 
the Queen's Westminster Rifles in August, 1914, and, after 
ten and a-half months at the front, has now been gazetted 
second-lieutenant in the same regiment, to date from Nov- 
ember 26th, 1916. ; 

Mr. Alderman Seat, J. P., who was one of the chief pro- 
moters of the Sutton Coldfield electricity department 16 years 
ago, and became its first chairman, piloting the concern 
through the first nine years of its existence until he saw its 
financial success was assured, has again become chairman in 
response to the unanimous desire of the members of the 
Electricity Committee. 2 


Roll of Honour.— Private E. J. Davis, of the ist 
Queen's Royal West Surrey Regiment, who was engaged prior 
to his enlistment with Messrs. J. & T. Robinson, electricians, 
Croydon, has been killed in France by a sniper. 

Sapper F. WALTER, of the 3rd Field Company, Kent Fortress 
Engineers, who was for 14 years on the staff of the Folkestone 
Electricity Co., is now reported to have been drowned in the 
sinking of H.M.S. Hythe in the Mediterranean. 

Private ERNEST Mason, of the 7th North Staffordshire Regi- 
ment, who was on the staff of the North Staffordshire Railway 
electricity department, has been wounded in action at the 
Dardanelles. 

Private A. CapMAN, of the Army Service Corps, who was 
engaged as an electrician at the Chillington Edge Tool Works, 
of Wolverhampton, and was on similar work in the Army, 
has been killed in action in France. 

Bombardier J. R. Harpysipe, of the “D” Battery, 71st 
Brigade, Royal Field Artillery, has been awarded the Distin- 


uished Conduct Medal and the French Médaille Militaire for 


ravery in repairing wires under very heavy fire, although 
suffering from the effects of gas fumes. When war broke out 
Hee engaged at Rugby with Messrs. Willans & Robinson, 

Rifleman ALFRED Horse, of the King's Royal Rifles, killed 
in action in France, was, prior to the war, engaged at the 
Rugby works of the British Thomson-Houston Co., Ltd. 

Private H. T. ANDERSON, of the 8th Battalion The Buffs 
(East Kent Regiment), who was with Messrs. Siemens Bros., 
Ltd., of Charlton, S.E., prior to his enlistment in August, 
1914, is 5 wounded and missing in France. 

Private Cynit BALL, of the 1/5th North Staffordshire Regi- 
ment, who has been killed in action, was prior to his enlist- 
9 in October, 1914, engaged with Mesars. Bullers, Ltd., of 

lanley. 

Second-Lieutenant H. Taonen Harris, Roval Engineers. 
second son of the late Mr. H. Graham Harris, died on Decem- 
ber lst from wounds received in action in France. After an 
engineering course at Rugby he entered the firm of Bramwell 
and Harris. A few years ago he was employed by W. T. 
Henley's Co. in the laying of a new cable for the Western 
Telegraph Co. He came home from Argentina a year ago. 


Obituary.—Mr. Wm. SHea.—Mr. Wm. Shea, whose 
death is announeed at the age of 52 years, had been connected 
with the telephone service for many years, joining the National 
Telephone Co.’s construction department 32 years ago, and 
being promoted to Burnley and Blackburn, where he became 
head clerk. He was subsequently appointed telephone mana- 
ger for Blackpool and the Fylde, and was later transferred to 
Southport. 

Mr. FRANK IAdO.— We regret to read of the death of Mr. 
Frank Jago, late secretary of the Westminster Electric Supply 
Corporation, Ltd., which occurred on December 8th at the age 
of 54 years. 
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NEW COMPANIES REGISTERED. 


Newtons (Camborne), Ltd., (142,373).—This company was 
registered on December 10th, with a capital of £5,000 in £1 shares, to carry 
on the. business of scientific and mathematical instrument makers, opticians, 
mechanical, electrical, civil and hydraulic engineers, gun makers and fitters, 
tool makers, founders, metal workers, etc. The subscribers (with one share 
each) are. S. Staples, 34, Vicarage Road, Neasden, N. W., clerk; A.. W. 
Kelly. 13, Clancarty Road, Fulham, S.W., clerk. Private company. The 
number of directors is not to be less than two or more than five; the first 
ace S. Staples and A. W. Kelly (provisioral directors), Qualification (except 
first directors), £100. Registered office: 47, Bishopsgate, E. C. 


Arcorundum Abrasives, Ltd. (142, 352.— This company 
was registered on December 9th, with a capital of £2,000 in £1 shares, to 
carry on the busiress of manufacturers of abrasive materials, engineers, 
founders, smiths, machinists, electricians, manufacturers and workers of and 
dealers in electricity and electrical motive power, etc., and to adopt an agrec- 
ment with W. R. Hague. The subscribers (with 100 shares each) are: F. E. 
Tidswell, 51, Holloway Road, N., emery manufacturer; W. R. Hague, 42, 
Newport Road, Stafford, civil engineer; G. Millington, Elmwood, Rowley 
Park, Stafford, enginver. Private company. The number of directors is not 
to be less than two or more than three; the first are F. E. Tidswell, W. R. 
Hague, and G. J. R. Millington. Qualification, £100. Solicitors: Greatrex, 
Warner & Beswick, Bank Chambers, Stafford. Registered by Jordan & Sons, 
Ltd., 116-17, Chancery Lane, W. C. 


O' Neil's Recorder Syndicate, Ltd. (142,362) .— This com- 
pany was registered on December 9th, with a capital of £2,000 in ZA 1 shares, 
to acquire certain patents for inventions in relation to signalling for use on 
vessels, and recording the course steered by vessels at sea, and to carry on 
the business of mechanical, electrical, hydraulic and general engineers and 
contractors, etc. The subscribers (with one share cach) are: C. A. Beldam, 
1-2, Gracechurch Street, E. C., merchant; R. S. O'Ncil, 16, Lee Road, Black- 
heath, S. E., engineer. Private company. C. A. Beldam and R. S. O'Neil 
are governing directors, and may retain office while holding between them 
half the issued share capital. Solicitors: Wansey, Stammers & Co., 28, Moor- 
gate Street, E. C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Naylorgraph, Ltd.—Debenture, dated November 13th, 
1915, to secure 2,400, charged on the company’s undertaking and property, 
present and future. Holder: J. M. Hunt, Fairlawn, Park Road, South- 
borough. 


Chepstow Electric Lighting and Power Co., Ltd. (70,646). 
Capital, £10,000 in £1 shares. Return dated October 23rd, 1315. 5.510 
shares taken up; £1,537 paid, leaving 468 in arrears; 3.905 considered as 


paid. Mortgages and charges: £1,000. 
Tramways Light and Power Co., Ltd.—Trust deed, dated 


November 15th, 1915 (supplemental to trust deed of February 26ih, 1913), 
securing £100,000 5 per cent, debenture stock, charged on certain shares, 
debenture stock, an] debenture scrip specified in the principal decd, and the 
company’s general assets, Trustees: Trustees, Esecutors & Securities Insur— 
ance Corporation, Ltd. 

Colne Valley Electric Supply Co., Ltd.—Debenture, dated 
December 2nd, 1915, charged on the company’s undertaking and property, 


present and future, including uncalled capital, to secure all moneys due or to 
become due from company to Barclay & Co., Lid., 54. Lombard Strect, E. C. 
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CITY NOTES. 


The Oerlikon Machine Works. 


Tue Maschinenfabrik Oerlikon, cf Oerlikon, near Aurich, 
reports that a diminution took place in the net profits m 
1914-15 owing to the impossibihcy of mamtaunng normal 
working through the difficulties experienced in obtuming las 
materiais, and to the losses due to the fall m exchange, Which 
however, had been written off; whilst at the same time manu- 
facturing was disturbed by the constant changes in the 
number and efficiency of the officials and workers available 
in consequence of the alterations in the military requisitions, 
each change having necessitated a reorganisation in the shops 
and Offices. The orders received gradually increased during 
the year until the stock had reached the normal level in 
pearly all departments, but the obstacles In question, together 
with the troubles incidental to procuring export or transit 
permits and the lack of transport facilities at times, prevented 
advantage being taken of the situation. ve 

The department for general electrical machinery and trans- 
formers was well occupied on the declaration of war, when 
the undertaking was increasingly engaged for the home mar- 
ket. As a result of the scarcity of petroleum, benzine, and 
crude oil, it was necessary for users of light and power to 
substitute electricity, and the demand for motors and trans- 
formers of low powers consequently advanced. The report 
then refers to the advent in England, France, and Spain of 
American competitors who, it states, sought to secure the 
markets by the offer of low prices and exceptionally short 
periods for delivery. Their success, however, did not seem 
to be great, because customers entertained some doubts re- 
garding the particular types of construction, and apprehended 
difficulties in connection with the subsequent provision of 
spare parts and the execution of repairs. l 

The railway department confirmed the successful inaugura- 
tion of working in connection with the deliveries for the 
London & North-Western Railway Co., the question concern- 
ing an initial supply of the electrical equipment of 43 three- 
coach trains with motor cvaches, each of 1,000 H. P. The 
control! was effected by an automatic multiple remote 
controller on a new system devised by the company. The 
favourable results of the starting of the service had induced 
the railway company to place a repeat order of a similar extent. 
After exhaustive preliminary trials, the deliveries of the elec- 
trical equipment of three-phase locomotives of a rating of 
3,000 H. P., with four different grades of speed, were being 
carried out for the Italian State railways. The locomotives 
for the Lotschberg railway continued to answer the purpose, 
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the large commytator motors in particular showing excep- 
tionally low wear and tear, The resulte indicated the success 
of the gs tt phar alternating current system for heavy 
traction, which would probably put an end' to doubts and 
experiments as to the system euitable for the Swiss rail- 
ways. It is stated that the company undertook the supply of 
fuse componente for the Swiss military authorities, but the 
delivery of war materials and munitions to all belligerent 
States was refused. N 

The accounts show gros profits amounting to £120,000 for 
1914-15, as compared with £137,000 in the preceding year. 
After me abe Kene ral expenses, interest charges, and depre- 
ciation (£34,000, as against £39,000), the net profits and 
balance’ forward are returned at £35,000, as contrasted 
with £48,000 in 1913-14. It is intended to pay a dividend of 
6 per cent., being the same rate as in the previous year, on 
share capital of £320,000. 


Adelaide Electric Supply Co., Ltd. 


THE directors report that during the year ended August 3lst, 
1915, there was a further capital expenditure of £79,198, 
making £829,622, less £12,074 written off. The capital neces- 
sary to keep pace with the continued growth of the company’s 
business has been provided for by the issue during the year 
of the balance of 10,365 preference shares, and of a further 
£25,000 debenture stock. In pursuance of authority received 
at the meeting of October last, the directors recently applied 
to H.M. Treasury for permission to issue a further 20,000 ordi- 
nary shares, and to offer the same at a premium of 30s. per 
share to the holders of the existing ordinary shares in the 


proportion of 4 new shares to 10 old. Permission having been 
granted on the understanding that the issue be made only to 


shareholders residing in Australia, a circular has been issued 
to the latter offering them their pro-rata allotments of the 
new shares. 2,142 new consumers were connected to the 
mains during the year, bringing up the total number connected 
to 15,334, an increase of 16 per cent., as compared with the 
preceding year. The power supply has increased by 12 per 
cent., the electric motors now connected being equivalent to 
8,236 1. P., while the total connections, including lamps. 
motors, heating, and other apparatus, have increased by 14 
per cent.; the total units sold by 5 per cent.; and the gross 
revenue by 7 per cent The profit and loss account shows that 
the gross revehue amounted to £119,897, an increase of 7 per 
cent. After payment of debenture interest, and management 
and general expenses in London and Adelaide, and after allo- 
cating 49.129 to debenture stock service fund, there remains a 
credit balance of £42,068, plus £10,815 brought forward, 
making £52,883. After paying dividends of 6 per cent. on the 
preference and 10 per cent. on the ordinary shares, a bonus 
of 2 ner cent. on the latter is recommended, carrying forward 


9 


Total Total 

Number of Lighting Motors in connections units 

Date. consumers. in xw. rated H.P. in xw. eold. 
Aug., 1918 11,868 7. 78 f. O0 14,022 5.416,“ 88 
Ang., 1914 18,193 10,107 7,847 17,464 6,740,991 


Aug., 1915 15,884 11,744 8,286 19,980 7,065,016 


The business of the company continues to make good pro- 
gress notwithstanding the adverse influences of war and the 
recent drought, the demand for electric light and power in 
the extensive area served by the company being maintained 
satisfactorily in the circumstances. 

Annual meeting: December 21st. 


Melbourne Electric Supply Co., Ltd. 


In their report for the year ended August 31st, 1915, the 
directors state that in pursuance of the resolutions passed by 
the shareholders at the last annual general meeting, and with 
the permission of H.M. Treasury, the directors issued a circu- 
lar on February Ist last, offering 75,000 ordinary shares of £1 
each at par to the holders of the existing £300,000 consolidated 
ordinury stock, payable on March Ist, 1915. The whole of 
these shares were taken up, and subsequently converted into 
consolidated ordinary stock. 7 

To provide for essential capital expenditure and thereby to enable the 
company to fulfil its statutory obligations, the directors recently applied to 
H. M. Treasury for permission to issue the balance of 125,000 ordinary shares 
of Cl each, and to offer the same at par to the holders of the existing 
375. 000 consolidated ordinary stock as nearly us possible pro-rata (i. e., 1 in 
3) Permission having been granted subject ta an issue being made in Aus- 
tralia and to Australian stockholders only, a circular will shortly be issued to 
the latter offering them their proportion on the above basis. The rights of 
stockholders on the London register to their ‘pro-rata allotments ure reserved 
for issue to them at a future date when Treasury permission is granted or 
has ceased to be necessary. Certificates to this effect will be issued to stock- 
holders on the London register. i 


£5,000, as provided for in last year's accounts, has been 
applied during the year in writing off certain items in the 
Melbourne account. The capital expenditure at Melbourne 
was £94,192, and at Geelong 49.827, for the vear. The balance 
of expenditure stands at KI. 111.6383. 4,125 new consumers 
Were connected to the mains during the vear. bringing up the 
total to 25,191, an increase of 22 per cent. The power supply 
has increased by 41 per cent. the electric motors now con- 
nected being equivalent to 17.609 H. p. the total connections, 
including lamps, motors, heating, and other apparatus, have 
increased by 26 per cent.; the total units sold by 25 per cent.; 
and the gross revenue by 20 per cent. The profit and loss 
account shows that the gross profit derived from the Mel- 
bourne and Geelong undertakings amounted to £117,677, as 


compared with £104,340, an increase of 13 per cent. After 
payment of debenture interest, and W and general 
expenses at the London head office, and after making the 
following allocations, viz.:—To first debenture stock sinkin 
fund £2,500, consolidated debenture stock sinking ‘fund 
£2,690, income certificate service fund £1,800, general reserve 
(raising it to £70,000) £5,000, and writing off the balance of 
cost of increase and issue of capital (including Government 
Stamp Duty) £517, there remains a credit balance of £77,%s. 
plus £7,820 brought forward, making a total credit balance 
of £85,028. Deducting from this the dividend on the 7 per 
cent. first cumulative preference shares for the half-year ended 
February 28th, 1915, and the interim dividend of 5 per cent., 
free of income-tax, on the consolidated ordinary stock paid on 
June lst, 1915, there remains £64,778. A dividend of 7 per 
cent. on the preference shares and one of 10 per cent. for the 
year on the ordinary stock leaves £40,778 to carry forward. 
Total con- Total 
Number of Lighting Motors in nections units Grow 
Date. consumers. in xw. rated H. r. inkw. sold. profit. 
Melbourne— 

Aug. 31, 1918 18,671 19,109 9,581 91,790 9.740, 1 £68,581 
Aug. 81,1914 19,066 16,816 19,646 22, 760 13,988, 100 448, 1 
Aug. 81, 1915 28,191 19,984 17,609 87,541 17,486,800 410,516 


(tucluding trams) 


Aug. 81, 1918 1,456 1,784 1,846 8,880 1,068,032 £8511 
Aug. 81, 1914 1,889" 2,051 2,085 4,133 1,963,153 211,187 
Aug. 81, 1915 2,290 2,806 2,155 4,461 1,370,516 210,168 


The business of the company has been well maintained 
notwithstanding the adverse influences of war and the recent 
drought. There is an increasing demand for light and power 
from all classes of the company’s consumers, including 
numerous firms in Melbourne and Geelong engaged in the 
manufacture of war munitions and requisites. The directors 
record the death of Mr. J. F. Albright. who had been a 
director since the formation of the company in 189. 

Annual meeting: December 22nd. 


India-Rubber, Gutta-Percha & Telegraph Works 
, Co., Ltd. 


THE accounts for the year ended September 30th, 1915. show, 
after provision for doubtful debts, a net profit of £N),404. 
Adding £1,034 brought forward, deducting £12,500, the div- 
dend on the preference shares paid in January and July and 
accrued to September 30th, and £12,500, the interim dividend 
on the ordinary shares paid in July, there remains a di> 
posable balance of £56,438, which, after providing for the 
proposed dividend on the ordinary shares, will leave £18,935 
to carry forward. The directors recommend that the payment 
of the half-yearly dividend of 5s. per share, or at the rate 
of 5 per cent. per annum, be made ta the preference share- 
holders and that a dividend of 158. per share, free of income- 
tax, amounting to £37,500, making with the interim dividend 
pas in July a total payment of 10 per cent. for the year, 
de paid to the holders of ordinary shares. The directors are 
pleased to be able to make such a satisfactory report in epite 
of the constantly increasing cost of coal, labour and raw 
material, and the dislocation of transport. Although the 
works at Persan remained closed till after the beginning of 
the financial year, and labour has been exceedingly acarce in 
France owing to the war, it is a matter of congratulation that 
the loss on the previous year has been converted into a priit 
in the year under consideration. The branches abroad have 
also shown much better results. The foregoing statement 
proves that the directors were justified in paying an interim 
dividend in July last. The directors cannot now estinte 
the amount of tax on profits which may become payable 
under the Finance Act when it becomes law on account f 
this year's trading; but the carry forward has been consider- 
ably increased. The Dacia has had a fair share of emplos- 
ment, and the Silvertown was chartered for a short permed 
during the year. The works and machinery at Silvertown 
have been efficiently maintained. The directora regret to 
report the death, on September 2nd last. of Mr. Matthew 
Hamilton Grav, who had been associated for ao many years 
with the work of the submarine department at Silvertown. 
and at the time of his death was consulting enyineer to the 
company in these matters. 
Meeting: December And. 


— u 


Costa Rica Electric Light and Traction Co., Ltd. 


THR accounts for the year ended 30th June, 1915, show that 
the net earnings in Costa Rica, after charging all expenses in- 
curred, amount to £21,662, a decrease of £4,689 (mainly due 
to the adverse exchange). The net surplus profit is £3.82». 
which the directors propose to carry to the credit of *‘ discount 
and commission on debenture issue account. The power 
plant at El Brasil has worked well throughout the year. some 
trouble, which was experienced in times of floods, has been 
climinated by the installation of larger sluice gates. Electrica! 
cooking has continued to develan during the past year, and the 
revenue from this source has been satisfactory, In commen 
with other countries. Costa Rica is suffering onpsiderably 
from the European War, and the business of this company 
has, as anticipated in last year’s report, suffered considerably 
from the interruption of exports and the general upset of trade 
relations. In view of this. and of the serious loss entailed br 
the high exchange, the net result of this company’s operativns 
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for the year must be considered satisfactory. The manage- 
ment of the business in Costa Rica continues to give the direc- 
tors every satisfaction. During the vear the gold premium has 
averaged 150 per cent., as against 112 per cent. for the pre- 
vious year. 

Annual meeting: December And. : 


German Electrical Companies. 


The liquidator of the Helios, Elektrizitats Gesellschaft, of 
Cologne, has not yet been able to wind up the proceedings. 
The report for the year ended June 30th, 1915, shows no 
change in the investments held or in the deficit of £419,000 
bronght forward from 1913-14. | 

The Norddeutsche Kabelwerke, A.G., of Neu-kolln, which 
company was first formed last March, and took over a private 
cable manufacturing concern of the same Dame, proposes to 
pay a dividend of 10 per cent. for the financial year on 
a share capital of £75,000. A large interest in the undertaking 
is held by the Mix & Genest Co. 

The Deutsche Gusgluhlicht A.G., of Berlin, reports net 
profits, after placing £18,000 to depreciation in 1914-15, as 
against £24,000 in 1913-14. amounting to £169,000, as com- 
pared with £224,000, exclusive of the balance of £101,000 
brought forward from the previous year. A dividend of 25 
per cent. has been declared on the ordinary share capital of 
£495,000, as in 1913-14, whilst the preference share capital 
has been redeemed to the extent of £165.000 out of banking 
credit, which has thereby, together with £400,000 subscribed 
to war loans, been reduced to £385,000. The report contained 
no statement as to the electrical department, nor was any 
reference made to it at the general meeting. 

The report of the Telephon Fabrik, vorm. Berliner, of Han- 
over, states that a particularly favourable development took 
place in the year ended with June 30th, 1915, as the war 
afforded the possibility of fully utilising the departments, 
and thereby earning large profits. Large orders were on 
hand for the Government, and the turnover was much 
greater than in the preceding year, whilst the net profits 
were considerably greater, notwithstanding the higher prices 
for raw materials and the increased rates of wages. It was 


also possible to make substantially greater allocations for - 


depreciation and the reserve fund. The net profits, which 
were recorded in this journal on December 8rd, have permitted 
of the payment of a dividend of 18 per cent., as against 10 
per cent, in 1913-14. It is added that the new financial year 
commenced with a large stock of orders on the books. 

The Bayerische Stickstoff Werke, A.G., of Munich, which 
company was entrusted by the Government with the con- 
struction and working of twocyanamide manufacturing works, 
apart from its own plant of the same kind, reports that the 
sales of stocks and products were buoyant in 1914-15, when 
new plant was installed to increase the capacity. The sum 
get aside for depreciation was £33,000, as contrasted with 
427.000 in 1918-14, leaving net profits of 457.000 and £32,000 
in the two years respectively on an ordinary share capital 
of £400,000, A dividend at the rate of 12 per cent. has been 
declared, as compared with 8 per cent. in the previous year, 
and it has been decided to raise the share capital to £600,000, 
partly for the purpose of developing the power of the Alz at 
Tachertingen. It is stated that the two new works for the 
Government have now been completed, the company having 
established a special department for this purpose and a 
branch in Berlin. 


Venezuela Telephone and Electrical Appliances Co., 
Ltd.—The report for the year ended June, 1915, shows 3 
profit of £17,644, plus £10,433 brought forward. After pro- 
viding for interest on prior lien, first and second debentures, 
and for payment of income-tax, there remains a balance of 
£20,401, out of which it is proposed to pay a dividend of 30 
per cent., amounting to 42.580 (less income-tax) cumulative 
preference shares, thus discharging arrears of dividend to 
December Bist, 1906, to place the sum of £6,000 to reserve 
for renewals and depreciation, and to carry forward the bal- 
ance of 411.821. 46.191 has been spent on capital account 
during the year.—Financial Times, 


Yorkshire (West Riding) Electric Tramways Co., 
Ltd.—The directors announce an interim dividend of 3 per 
cent. (being at the rate of 6 per cent. per annum) on account 
of the dividend accrued on the 6 per cent. cumulative prefer- 
ence shares. 


Ruthin Electric Supply Co., Ltd.—The first annual 
meeting was held on November 25th. The works were 
opened last February. The number of consumers connected 
exceeds the promoters’ expectations. The directors were re- 
elected. 


Canadian General Electric Co., Ltd.—A quarterly 
dividend of 13 ner cent. on the common stock for the three 
months ending December 31st is announced. 


Blackpool, St. Anne’s and Lytham Tramways Co., 
Ltd.—The accounts for the year ended October 3lst, after 
nroviding £7.500 for interest on debenture stock and £1,500 
for sinking fund, show a debit balance of £42,235 which is 
to be carried forward. 


E 


Eastern Telegraph Co., Ltd.— The directors announce 
a dividend at the rate of 34 per cent. per annum, less incomes 
tax, on the „ stock for the past quarter, and th 
third quarterly interim dividend of 14 per cent. on the ordis 
nary stock, free of income-tax. l 

J. G. White & Co., Ltd.—No interim dividend is tq 
be paid on the preference shares. 

Marconi’s Wireless Telegraph Co., Ltd.—An interin 
dividend of 5 per cent. on the ordinary shares is announced, 
also a dividend of 7 per cent. on the preference shares. 


Marconi International Marine Communication Co., 
Ltd.—Interim dividend of 5 per cent., less income-tax. 


ne, 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Stock Exchange markets all round are very quiet. The 
larger capitalists have been putting substantial amounts intq 
the French Loan, the subscription lists for which closed on 
Wednesday in this week. Quantities of the British Treasury 
bills are being taken by the banks and other financial institu, 
tions, the funds thus employed not passing through the Stock 
Exchange at all. The Government scheme for buying Ameris 
can railroad bonds is another factor making for quietude in 
the markets, and smaller sums are being reserved for invests 
ment in our own War Loan which is to come. With ot 
to the last, it is said now that its advent may be postpone 
until early spring; and this consideration has done somethin 
to help the price of Consols. The news from the various w 
fronte remains uncertain enough to check any speculativ 
disposition on the part of the public; nor has anything suffi, 
ciently exciting come of late from the Latin-Canadian coun- 
tries to galvanise the different markets connected with their 
securities. | 

Charing Cross City preference relapsed 5s. to 3, and the 4 
per cent. debenture stock at 78 is 2 pointes down. St. James 
fell 4 and South Londons 4, to 64 and 23 respectively. South 
Metropolitan ordinary have been changing hands in the neigh- 
bourhood of 138. Business in this section is meagre. An apt 
illustration of the prevailing state of affairs is to be seen in 
the fact that although St. James’, as already mentioned, are 
dawn 4 to 6}, no Ae have changed hands in the Stock 
Exchange since the beginning of June, the last recorded bar- 
gain having been at 7 5/32. 

Bournemouth and Poole ordinary have been dealt in within 
the last week at 91. There is a little business doing in County 
of London ordinary and preference, the prices in each case 
being 10, with the preference slightly better than the ordis 
nary. Yet still the difficulty of obtaining shares is noticeable 
in certain cases. A buyer of Melbourne Electric preference 
has been bidding 51 without success, although the shares last 
changed hands on this basis early in July. 

Dividend estimates are being cast by those interested in the 
electric lighting market, and a good deal of curiosity is felt 
as to how the various companies will emerge from the pre- 
sent half-year. Speaking generally, it is expected that the 
West End undertakings will be found to have fared badly. 
The City Company may be expected to show comparatively 
good results, having regard to the circumstances of the times, 
The County of London, with its extensive ramifications an 
its large circle of customers using current for power, shoul 
be in a better ition than most of the others. 

If there should happen to be any supply companies in the 
group which have undertaken big contracts without the saving 
protection of a coal clause, the absence of such a safeguard 
will probably make itself felt severely in the accounts. Pend, 
ing the dividend announcements and the issue of the reports 
it is superfluous to do more than re-echo these generalise 
ideas current in Stock Exchange circles. 

British Aluminium ordinary shares, which had a sharp ri 
last week. have gone back a shilling, but retain“ a good dea 
of elasticity and market animation. The company, as already 
mentioned, is said to be doing exceedingly well, and there ig 
a talk of the previous 5 per cent. dividend being doubled, 
The 6 per cent. preference shares have drooped to 18s., at 
which the return is 63 per cent. on the money. Castner- 


Kellners are changing hands pretty freely on the basis of 60s, 


Edison & Swan 4 per cent. debenture has risen 5 points to 62, 
and business was marked at this price at the end of last week. 
General Electric preference have been done at 9 11 / 16. and a 
bargain was recorded in the ordinary shares a few days agq 
at £10 9s. 3d. per share. 

India-Rubber,- Gutta-Percha & Telegranh Works ordinary 
rose 25s. to 9 upon an excellent report, which shows that the 
poor results of 1914 were the temporary: matter which the 
board then anticipated. Last year, it may be recalled, the 
reserve fund was raided to the extent of £50,000 in order ta 
may the preference dividend, and 5 per cent. on the ordinary, 
For the year just finished. the company's profit came ta 
480.400, acainst a less of 419.000 in the preceding twelve- 
month. The carry-forward ia raised from the bagatelle of 
£1,000 to 418.900; and the dividend on the ordinarv shares 
reverts to 10 per cent., free of tax. It is one of the most 
satisfactory reports which we have seen for a long time, and 
shareholders are to be congratulated upon the achievement. 
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-The feature of the week in markets devoted to electrical 
issues is a sharp rise in the various issues of the British 
Columbia Electric ‘Railway. We restored four of the com- 


pany's stocks to our price lists a few weeks ago, on the | 


assumption that affairs in the Dominion and Farther West 
were sufliciently promising to justify the anticipation that 
more interest was going to be taken in the stocks and shares 
connected with them. The deferred and the preference are 
both up 7 points, the preferred gained 3, and the 44 per 
cent. debenture stock went up 2. Once again the monotonous 
statement has to be repeated that there is very little stock to 
be obtained, and buyers want the offer. 

The Adelaide Supply Co. has had a fine year, and the ordi- 
nary dividend of 10 per cent. 1s supplemented with a bonus 
of 2 per cent. More capital is required, and the Treasury's 
sanction has been obtained to an issue of 20,000 ordinary 
shares, at 308. premium, on the understanding that the shares 
shall be offered only to proprietors in Australia. 

British Electric Traction preference were sold a few days 
ago at 73, the 7 per cent. non-cuinulative and the 6 per cent. 
preferred ordinary changing hands at 46 and 15 respectively, 
while the deferred was done at 10 and 84. London & Suburban 
Traction ordinary have dropped back to 2s. 6d., and the 5 
per cent. preference can be obtained at a shade under half-a- 
sovereign. The last recorded bargain in London United Tram- 
ways 4 per cent. debenture stock was at 51. 

The Anglo-Argentine Tramways group keeps very steady, 
most of the business nowadays being in the 5 per cent. deben- 
ture, on the basis of 81. Brazil Tractions have gone back to 
534, more in sympathy with the dullness of other markets 
round the House than from any particular apprehension on 
account of the decline in the rate of the Rio exchange. Mexico 
Trams and Mexican Light & Power descriptions are a trifle 
uncertain. The first mortgage bonds of the latter company 
are a point lower at 48. Business in the shares occasionally 
takes place about 42, but the absence of news from Mexico is 
a good reason for the Jack of business now apparent in this 
section. 

Home Railway Steam stocks tend to sag, in spite of the 
near approach of the dividend distribution. With the uncer- 
tninty surrounding the Government attitude in the matter of 
dividends, people refuse to buy Home Railway stocks, except 
by occasional spasms. But the electrical group is firm, with 
Central London 14 better at 724. Recently some reviving 
attention has been paid to East London ordinary stock, where 
buyers have been giving about £4. Metropolitan Consolidated 
ordinary, deferred dividend, stock was done the other day at 
154. and the Surplus Lands stock at 154. Districts are better 
at 153. Underground Incomes lost a small fraction. 

There is a rumour to the effect that the Treasury intends to 
remove all minimum prices, from stocks affected bv their pre- 
vious regulation, on January Ist next. Meanwhile. there is 
a fair amount of business passing in Metropolitan District. 6 
per cent. debenture stock, this being one of the securities not 
protected by the Treasury restriction. The stock carries 
3 per cent. dividend, payable at the end of the year; it can 
he bought at 114. and at this price the yield on the money 
comes to £6 2s. 10d., allowing for inclusion of the interest. 

Telegraphs present a firm front as a whole, with small 
advances in Anglo-American preferred and Eastern Exten- 
sions. River Plate preference are } lower, and Oriental Tele- 
phones have eased off. Marconis are a very dry market at 
present, the price having hardly moved for about a month. 
Henleys are in demand, with a rise of 3 to 13. though the 
preference lost a similar amount at 4}. British Insulated 
preference have also weakened, while the ordinary at 104 
are à to the good. It would seem that holdérs of preference 
shares are exchanging them for ordinary—at all events, in 
this particular department. Rubber shares are well main- 
tained with the price of the produet. which keeps about 
38. 7d. per Ib. In the lending rubber shaves business is still 
resennahblvy active, but the recent rush to buy is over for the 
time being. 


ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Month Receipts for ‘sg! Route 

Locality. | ended the 88 Total to date, miles 

! (4 wks.) | month, 2 BE open, 
7 a i See ee 

& a a 8 E 

Blac 1-Fleetw'd Sep“. 25 7,035 |+2,182 | 88 | 38,9896 |— 458! B |.. 
Bristo .. | Nov. 26 | 88,699 7,081 47 | 451,173 | 445,649 | 80°5 | 2, 
Cork .. Sa tas „ 25 1,793 — 8 723.639 25 54.25 
Dublin ate a „ 26 92,522 | + 257 | 47 287,405 | +10,693 9:89 
Hastin . | ogg 25 2.93) 10 | . |- 166 |198| . 
Lancashire United „ 74 | 6,947 475 47 81,852 |+ 6145 | 42 |.. 
Llandudno- Col. Ba „ 26 761 15% 4 17.294 |+ 1.787 6˙5ũ 
Tyneside .. > 2 2.0 0 z 28 A 13,000 — 581 |.. 
Anglo- Argentine. ,, 25 210,986 2.40 7 2.397.083 —184, 41 . 
Auckland. + „ 19 20 910 1.519 90.2; 101,036 — 482 '25°42] 1°06 
Calcutta ay Ae | „ 27 16,851 be 698 s% — 8,238 | .. 5 
Kalgoorlie, W. A. Sent, 2,927 13 9 295.116 weg 
Madras ss .. |[Seps. 30 | 18-7 |- 963 389 35,204 f 7211 ae 

Montevideo Noy, 28,107 28.407 | + 1,338 


Dublin-Luoan Rly. Nov. 26 656 |+ 12 21 9.275 — 90 7 T 


SHARE LIST OF ELECTRICAL COMPANIES, 


Houn Bupncraicarry Oomrantes, 


Price 
Dividend, Dec. 14, Rise or fall Yield 
1914, 1916, this week. p. a. 
Brompton Ordinary... ee „„ 10 71 — 46 18 ¢ 
do. 7 per cent. Pref, ee ee 7 7 = é 0 0 
Obaring Crose Ordinary oe o 6 sf — 7 210 
An, do. do. Pref. ee 4 — 6 0 0 
do. do. Olty Pre 0 ee ee 8 ‘ =: 2 3 10 0 
do. 4 Deb. oe ee ee oe t 73 ~9 6 3 q 
Chelsea ee eo ee ee oe 5 43 — 619 8 
do. 43 Deb. ee (x) ee oe & 87 * 5 8 8 
City of London a és . 9 193 — 9783 
do. do. 8 cent, Pref, ee 6 n -me 6 9 1 
do. do. 6 d. ee ee ee 5 100 * 6 0 0 
do. do. 43 Deb. ee ee & 85 oom 5 6 0 
County of London sx 22 os 7 10 — 7 0 0 
do. do. s per cent. Prei. 6 10} — 517 8 
do. do. les Deb. ee eo 4 90 — 5 0 0 
do. do. @nd Deb. ee ee 88 — 6 8 6 
Kensington Ordinary .. ee o 9 6 — 710 0 
London Hlectric .. _.. — 4 4 — 8 * 4 
. do rf so ra Erel: œ 6 — 712 
do. 0. 4 d. eo oe ee 4 16 * 5 4 0 
Metropolitan eo 0 ee af = 7 16 7 
0. oent, Pref, ee — 6 0 6 
0. ee ee ee 85 = 5 6 0 
Deb. eo eo oe 70 — 6 0 0 
Bt. James’ and Pall oe 0 0 10 6} — 1 8 0 0 
do, do. do. I per cent. Pref, 17 6 — 5 16 8 
do. do. do. 2 oo ee Sà 70 =e 6 L 8 
Bouth on eo 0 ee 6 L — 3 7 6 8 
South Metropolitan Pref, .. és 7 1 — 616 0 
Westminster Ord: oe ee ee 9 : = 6 18 6 
do. A Pref, ee eo ee & 4 — 6 9 0 
Taczensras AND TStErnowss. 
Angio-Am, Tel. Pref. .. ee ee 6 101 +b 519 0 
do. Det. oe ee ee 13 12 — 6 11 8 
Ohile Tel one. ee oe ee 8 ôt — 6 3 0 
Ouba Bub. 0 ee ee ee ee 6 8 —_ 6 6 0 
do. Pref. ee ee ee ee 10 15 m 6 13 4 
Bastern Extension ec: ee wo 9 12g +3 8 8 8 
do. é Deb. ee ee 4 80 == 5 0 0 
Bastern Tel. Ord... ee ee ee 7 128 — 8 0 0 
do. 83 Pref, ee 0 ee Sà 66 =< 6 6 9 
do. 4 Deb. ee ee 0 0 4 81 — 4 19 6 
Globe Tel, and T, Ord, oe ee ee 6 101 — N. 9 9 
do. Pref, ee oe ee 6 108 — 6 12 6 
Gt. Northern Tel, oe ee ee 23 B84 = 6 11 ê 
Indo-European n oF ȘB 48 xd — 615 4 
Marconi ee ee ee ee ee 10 14 — 6 6 8 
New York Tel. 43. e ee ee eo 43 101 — 4 9 1 
Oriental Telephone Ord. ee oe 10 į — 17 5 6 8 
do. Pref, ee oe 6 = 6 17 3 
Tel. B t Deb. ee oe ee ee “a 60 -e 6 0 6 
United R. Plate Tel.. B 6 — “7 u $ 
do. Pre 0 ee ee 6 4 - è 6 E 1 
a ee a o Ye 
Stern Telegra oe oo ee = 
do. 4 Deb, ee ee é 80 = 606 
Bons Rais 
Central London, Ord. Assented .. 4 n +l 510 6 
Metropolitan ve ee ee ee u 94 z" = 6 2 0 
ee Piast Ordinary Se Nil 1 is z Nn 
2 ectric ee = 
do. do. ae A * ee ee Nil 5 wn 
do, do. Income eo 6 m = $ 8 17 6 
Fonnten Trans, 40. 
Aielaide Sup. 6 per cent, Pref, oe 6 5 — 6 Ae 
do 5 Bob. ee ee ee 6 06 xd — 6 5 8 
An lo- Arg. Trams, Firat Pref, oe 8 4 — 617 6 
do. and Pre 6 ee ee 84 — 7 17 3 
FTT 
0. 0 ee oo —— 
do. Pad. ee ee 5 81 = 6 4 0 
Beasil Tractions .. ee ae oe 85 63 — 3$ 6 10 10 
Bombay Bleotrio Pref. eo ee ee 6 1 -e 6 17 1 
do. 4 Deb. ee oe a 8; —8 E 8 0 
British Columbia Elec. Rly. Píce. .. 6 60 +7 8 6 86 
do. do. Preferred. — 40 +8 Nil 
do. do Deferred... — 40 17 Nil 
do. do. Deb. ar t 64 +2 6 12 10 
Mexico Trams .. .. N 42 — Nu 
do. 6 percent. Bonds .. — 49 — NO 
do. 6 cents. Bonds ee oo: “H — wa 
Mexican Light mmon ee oe Nil 80 : =. NO 
do. Pref. ee ee ee Nil 42 — ND 
do. Ist Bonds ee eo — 48 -l -s 
Marvraorunme Oompanms. 
Baboock & Wilcox ee ee oo 14 aad = 6 1 9 
British Aluminium Ord, . 5 —17. 419 0 
da. Pref. @e ae 6 189 — 3d, € 13 4 
British Insulated Ord. .. ve 2 15 104 + q 210 
do. Pref. oe ee ee 6 5 = 6 11 7 
British Westinghouse Pref, .. eo N 88/6 — 116 0 
do. é De e 0 oe ee eo 4 70 * 6 10 4 
do. 6 p. lien ee ee ee 6 101 — 5 19 6 
Callenders ee ee oe oo ee 16 103 * 7 2 10 
do. 5 90 0 eo ee ee 6 43 -m 2 6 11 8 
do. Deb. eo ee ee a 90 * 8 0 0 
Castner- Kellner * oe 5 20 8 +1/- 61s 4 
Eduon & Swan, £8 pd. ee eo oe Nu 97% — Nil 
do. do. fally paid oe ee Ni =. Nil 
do. do. 4 Deb. ee ee. ee 4 62 +6 6 9 1 
do. do. 5 % Deb. eo ee 6 60 = 8 6 6 
Electrio Construction .. .. 6 14% — Bit 6 
do. do. P ref, ee ee 7 19/9 8 7 1 4 
Gen. Eleo. Pref, ee ee oe ee 6 93 — 8 8 1 
Henley  .. «2 ce 8 q 9 18 +2 “816 9 
do. @ eo ee eo oe 4 & = 3 b 6 0 
do. Deb. oe oe ee ee 92 = 4 19 6 
India-Rubber s.. oe ry »>o 10 9 +} HR? 
Telegraph Qon. ee ee ee ee s0 Bi) 8 1 0 


* Allowance made for dividends being paid free of income-taz. 


International Light and Power Co., Ltd.—According 
to a financial paper, the quarterly dividends on the preferenve 
Shares are deferred for the present. 


a —..—..;; a PE TT ...;... —— GI OE —.—. — — —— I IT APT ER EEE, 
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ELECTRICAL ACCIDENTS IN MINES. 


l (Concluded from page 762.) 


In one of the underground accidents a coal-cutter 
machine man worked a 25-H.P. Hurd bar cutter driven 
by a medium pressure (about 440 volts) squirrel-cage 
three-phase motor. The deceased was the charge- 
man. | 

At the time of the accident the machine was about 
midway between the gates, and it was stopped so 
that deceased might lay a set of rails. When work- 
ing, the machine travelled towards the gate-end box, 
to which it was connected by a trailing cable some 
80 yards in length, containing three vulcanised rubber- 
covered leads each 0.035 sq. in. section, and an insu- 
lated earth conductor of 7/20 copper wire (0.007 in. 
section), the whole four wires being twisted round 
each other and packed with some hemp inside a 
leather cover stitched together by a longitudinal 
seam. : 

It appears that when deceased was fitting a rail to 

a steel sleeper just in front of the machine he received 
the shock which killed him. On hearing a shout, his 
mate went round by the gate and switched the cur- 
rent off the cable at the gate-end box, and then 
discovered deceased lying full length on the trailing 
cable with his legs slightly pulled up, his head being 
close to the front wheel of the machine. The loose 
rail he was laying was in his left hand and a hammer 
in his right. 

At the inquest an assistant electrician spoke of 


having examined the trailing cable about ten hours 


before by passing his hand along the leather cover- 
ing. By such an examination he could not judge 
more than that the covering was right. As regards 
the continuity of the earth wire, this had been tested 
and found all right about a month before. After the 
accident the trailing cable was opened out and found 
to be in bad condition, there being two faulty places 
on the condyctors and two breaks in the earth wire: 
Under these circumstances the death of deceased was 
easily accounted for. 
Owing to the way in which the cable was con- 
structed, Mr. Charles D. Mottram, H.M. Inspector 
of Mines, who visited the mine to investigate the 


accident, could not definitely say where the cable was 


faulty until the leather cover had been stripped off. 
As regards the broken earth wire; only a test would 
indicate this defect. The cable had been in use five 
years, and it could hardly be expected to be in other 
than a well-worn condition. That the earth wire was 
found to be broken was no doubt due to the constant 
coiling and uncoiling of the cable under working 
conditions. 

It was evident that a month was too long to trust 
to the continuity of any earth conductor, and Mr. 
Nelson, H.M. Electrical Inspector, who also visited 
the colliery and attended the inquest, expressed the 
opinion that earth conductors of trailing cables 
should be tested for continuity on each day before 
the cable is put to use. 

As the earth conductor was of less cross-section 
than .022 sq. in., the minimum provided by General 
Kegulation 125 (b), proceedings were taken against 
the agent of the colliery for a violation of the regu- 
lation referred to. The' facts were not in dispute. 
The use of an earth conductor which failed to comply 
with the regulations was proved, but it was argued 
in defence that as the trailing cable, which included 
the earth conductor, had been in use before the Ist 
June, 1911, the company was within its rights, under 
General Regulation 137 (b), in continuing the earth 
conductor in use, even though the coal-cutter had 
been installed since the 1st June, 1911. 

The Bench held that the defence was right, and 
dismissed the case without, however, giving the 
defendant his costs. 

In the other accident, an assistant electrician was 
killed whilst splicing an electric cable carrying 


550 volts pressure in a gateway. The deceased had, 
before proceeding to work, written with chalk on 
the junction switch-box cover: Don't touch this. 
switch, N. Lumb.“ The current was subsequently 
switched on by some person unknown. Coal-cutters. 
driven electrically were about to be used, but the 
machine chargeman swore on oath at the inquest 
that, while it was his custom to switch on the current, 
if not already on, when going inbye, he did not do 
so on the occasion of the accident, as the current was 
already on when he passed in to work. 

This accident, which was an avoidable one, 
was due, apparently, to the carelessness of some 
person not reading the notice on the switch. The 
management have since arranged to lock the switch- 
lever while repairs are going on between the switch 
and the coal face. In such cases the key should be 
in the possession of the individual working on the 
dead conductors. This appears to be the practice in 


working on high and medium pressure mains on the 


surface, and it is obviously as necessary underground. 
Clearly no person’s life should depend upon a 
chalked message being observed and acted upon. 

In the Lancashire and North Wales Division there 
were no fatal accidents, but three persons were 
slightly burnt. 

In the South Wales Division there was one fatal 
accident below ground, and six non-fatal accidents. 
in which seven persons were injured. As regards 
the fatal accident, an assistant electrician received a 
fatal shock while attempting to replace the cover of 
a switch-box without previously having switched off 
the current. The pressure was 500 volts. As re- 
gards the non-fatal accidents, the Inspector reports. 
these ‘‘ were caused by irregular or improper 
manipulation of electrical plant, and one by a faulty 
connection.“ Why will workmen not remember they 
are working with a live and dangerous force, which 
is not to be treated with contempt? 

In the Midland and Southern Division there were 
two non-fatal accidents below ground and three 
above ground. Of the former, one occurred to an 
electrician who was changing a fuse. Finding that 
the fuse. he had did not fit, in order to allow the 
motor to work, he attempted to couple up a short 
length of insulated wire to act temporarily. While 
doing so he apparently allowed one end of the 
wire to touch a live part after the other end had been 
fixed. The result was a short circuit, which caused a 
flash which burned his face slightly. He was subse- 
quently fined by the manager for contravention of 
General Regulation 131 (g). The second accident 
was very similar. An assistant electrician was mak- 
ing an examination for the purpose of discovering 
the cause of the stoppage of an electrical coal-cutter. 
When pulling out a fuse, a piece of wire protruding 
from the bridge made a contact which caused some 
sparking, which slightly burned his right hand and 
forearm. Had the current-been cut off as provided 
for by General Regulation 128 (b), the accident would 
have been prevented. 

Of the surface accidents, one occurred to a power- 
house attendant who was replacing a fuse which 
had blown. A liquid starting switch controlling a 
16-H.P. motor (500 volts) had not been taken out. 
In replacing the fuse, the attendant brought the con- 
tacts of the switch, which was of the ordinary double- 
pole tandem quick-break type, together slowly, and 
then opened it. The result was an arc. which burned 
him superficially on the hand and wrist. 

In the second case, two electricians had been 
changing the armature in a motor, and in coupling 
up again, one of them in error failed to connect one 
of the supply cables on to the*field, with the result 
that the no-volt release got the full load without any 
resistance. The no-volt release coil insulation was 
completely destroyed inside the starting switch box. 
Without knowing what had occurred, the assistant 
electrician put in the switch, and an explosion imme- 
diately resulted, blowing off the switch-box cover, 
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which struck him on the stomach and slightly in- 
jured him. 

The third accident occurred in the same power- 
house and to the same attendant as was injured in 
the first accident. He was actuating a change-over 
switch on a lighting panel, and appears to have 
manipulated it improperly. The result was an arc, 
which slightly burned him on the forehead and eyes. 
The switch was of an old type, but had been in use 
for some 14 years. It has since been replaced by 
one of modern type. 

These accidents are interesting as showing that 
in nearly every case they could easily have been 
avoided with a little attention and care. It is sur- 
prising that much of the apparatus was poorly con- 
structed and faulty in spite of all the Home Office 
regulations. We sincerely trust that all colliery 
managers will benefit by these records, and have 
their own installations put into thorough order. 


OUR TRADING OPPORTUNITIES THROUGH- 
OUT THE WORLD. 


(Continued from page 764.) 


The Trade of New Zealand. 


Ix his final report as H.M. Trade Commissioner for 
New Zealand, Mr. W. G. Wickhain urges manufac- 
turers to educate their prospectiye customer, whilst 
studying his particular requirements, into appre- 
ciating ‘the superior value of British goods. At the 
same time Mr. Wickhain points to the necessity far 
lowering selling prices to a more competitive level, 
and he makes some suggestions for effecting this 
by improved shipping arrangements and better 
methods of distribution. His remarks are sum- 
marised below. He evidently takes the view that 
more orders would pass to the Mother Country if 
the manufacturing exporter got into closer touch 
with the purchaser, and by this means terminated, 
or at least curtailed, the svstem by which the New 
Zealand importer indents on buying agents and 
shipping agents for the goods required. Mr. Wick- 
ham's experience from investigating complaints is 
that many mistakes for which. manufacturers are 
blamed are due to these agents, who work in 
grooves, and are just as ready to place orders in 
Continental hands as British. The statements that 
this and that line cannot be got in England, and that 
manufacturers will not do this or that, or modify 
something else, nearly always proceed from them. 
After the outbreak of war, Mr. Wickham circularised 
the leading New Zealand importers suggesting that 
thev should instruct their London buvers to consult 
at the Board of Trade the hsts of manufacturers who 
were prepared to supply goods previously furnished 
by Germany and Austria. Ile found that some im- 
porters would not be convinced, in spite of all the 
evidence, that they could get what they wanted from 
England, and they transferred their inquiries and 
business to America at once. This tendency, 
whether proceeding from indifference of the buyer 
or lack of push on the part of the maker, should be 
changed. 

On the general subject of foreign competition in 
New Zealand there is less to be said about Germany 
than about the United States. It is worth noting, 
however, that the elaborate cultivation of the mar- 
ket by German exporting organisations—backed by 
the Nord-Deutscher [lovd-—was carried on in return 
for a share in the import trade of the Dominion 
amounting to only 5 ver cent. of the total. This 
characteristic of the Teuton of contenting himself 


with a small return at first in the hope of ultimate 


profit is one which might be more frequently imi- 
tated by the British trader. 


The report, which deals with the trade of the Dominion for 
the vear 1914, gives the following figures of imports and 
exports for the past three years, those for 1914 being subject 
to revision. 


/ Exporte. Linports. 
1912 TA . 21,771,000 ...... 20,977,000 
1913 F .. 22.987.000 . 2. 286,000 
1914 Wis . 26,261,000 21 855,000 


The opening of the Panama Canal has 


American already been shown to have brought the 
and German Eastern States of America into closer touch 
Competition. with 1 Zealand. This was dramatically 


brought home to importers when the first 

direct steamer vid the Canal reached Auckland in advance of 
the mail which carried the relative documente, and a situn- 
tion somewhat embarrassing to consignees resulted. Atten- 
tion has been called on unore than one occasion to the serious 
growth of competition for trade with New Zealand which is 
resulting from more rapid and more frequent steamer connev- 
tion between America and New Zealand. The better 
steamers across the Pacific to the west coast of America are 
inducing people to ah increasin extent to treat the route 
across the United States or Canada as the way home"; aml 
it frequently happens that business men, even if they have no 
1 intention of doing business until they reach Eng- 
and, are captured en route. Every effort is made in America 
to secure the goodwill of such travellers by hospitality. and 
by giving facilities for seeing works and business systems. 
Hitherto, the slow and indirect steamer facilities from the 
manufacturing side of America have militated against trade 
with New Zealand. It may be seen at once, therefore. that 
the immense reduction in distance. effected by the opening 
of the Canal is a fact which British manufacturers cannet 
afford to ignore. Freight rates must also be clusely watched. 
American manufacturers have been materially assisted in the 
past by the preferential low rates conceded to thein by British 
shipping companies, ostensibly in order to keep the shipping 
from American ports in British bottoms. Similar preferential 
rates have been given to goods ship on through bill of 
lading from Antwerp, Bremen, and 5 vid Londen, 
and carried in British ships. T he alternative for German mer- 
chants was to send goods by Nord-Deutscher Lloyd beats to 
Sydney for transhipinent to New Zealand. The excessively 
low rates, in some cases as much as 30 per cent. less thau 
from London, unquestionably tended to divert trade to Ger- 
many, especially in bulky cheap goods. Assisted in this way, 
German trade had grown to such dimensions that tbe Noni- 
Deutscher Lloyd opened offices in New Zealand in the early 
part of 1914, and arranged to bring their steamers right 
rouch; The first steamers were on the way when war broke 
out. From this, it is evident that the policy of giving low 
freights to German goods, while damaging to the British 
manufacturer, has failed to achieve the object which waa it; 
justification. 
7 The closing of the German market as a 
source of supply has called attention te the 
the goods in demand in the Dominions, and 
the large number of these which have been 
supplied from Germany. Many are litle 

more than cheap imitations of British makes s, and in this cax 
it is exceedingly doubtful whether it is desirable that ve 
should lower our standard. If skilled labour is fully occupied 
in a particular trade, it would undoubtedly be a serious ertur 
to divert it from making high-grade goods, for which there 
is a good demand and less competition, to turning out hex. 
grade articles in which the competition is severe. My ows 
view is that manufacturers are blamed unjustly in many 
cases for not cheapening their goods by making a lower 

quality. On the other hand, they are extraordinarily obeti- 
nate when they persist in disregarding the use to which gods 
are put. and making them unnecessarily heavy, emuber sui. 
and awkward to use. The accusation against the mnanntae- 

turers is that they invariably reply that what ia tood enouz h 
for the home market is good enough for New Zealand. II. 
however, the New Zealander lives and works under different 
conditions, and in a different way, the manufacturer r 
merely showing his ignorance of the ‘fact that there is cot 

siderable variety of taste and habit in different parts of the 
world. When the manufacturer, further, refuses to parei 
his goods and pack them as his customers require, be 1 
sunply putting himself out of the market, and deserves ne 
assistance. 

It is quite certain that the trade done hitherto in New 
Zealand by Germany and Austria will not drop into the 
British lap and stay there without deliberate effort. It m. ay 
be that the present time will induce the public to make tru. 
of, and the retailer to stock, better quality British gous 
instead of Continental makes which cannot be procured, Puw- 
ind agents in Londen and Birmingham may be force! 
widen the area of their acquaintance with British maniis 
turers. The latter. however, must first realise that if the 
do not unbend and hustle. the whole trade will go to Ameret 
or any other country which will meet the requirement . 
buxers. 
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Firms manufacturing for both Australia and New Zealand 
ought to realise one important contrast between the two 
markets. In proportion to its population, the latter has an 
exceptionally large number of more or less independent im- 
porting and exporting centres. This not only augments the 
number of towns for agents to visit, makes travelling expenses 
higher in proportion to sales, multiplies the number of firms 
to be dealt with in order to cover the Dominion, reduces the 
size of individual orders, and widens the area of and 80 
increases the cost of advertising, but it is the most important 
factor in raising retail prices through the high cost of distri- 
bution. 1 

The main difficulty in selling British 

Selling goods of any and every kind is that they 
Prices. are almost invariably more expensive than 
any others. In most cases they are better 


qQality, and in many cases they are better by much more 


than the difference in price; in other words, they are better 
value. Starting from the standpoint of unwillingness to reduce 
quality, which is in the main a sound attitude, Mr. Wickbam 


says that there seem to be only two alternative courses; Either l 


the cost must be reduced while retaining the quality, or the pub- 
lic inust be convinced that it is advantageous to buy the more 
expensive goods. On these two main lines a few suggestions 
deduced from a study of trade methods in New Zealand may 
be of use. In the first place, as few manufacturers do their 
own shipping, the fact has not been sufficiently appreciated 
by them that the price of goods, which determines their sale, 
is not the works’ cost, but the cost delivered in the con- 
summers) market. From the point of view of the ultimate 
buyer, it makes not the slightest difference whether a low 
price is brought about by economies in manufacture or in 
packing, in freight or in reduction of breakage. If manufac- 
turers are working on too small a scale to do their own shipping 
at rock-bottom cost, they must either depend on merchants 
‘or adopt some co-operative method which will enable them 
to share in a single efficient and economical selling organisa- 
tion. If they do their own selling, they must realise that it 
is to their interest to employ as much time, brains, and 
energy in producing economies in the packing and shipping 
of goods as in reducing costs in manufacture. If their export 
Office is not well organised and staffed they will fail to meet 
‘competition in distant markets. in spite of all the chemists 
and technical experts whom they may introduce in their 
‘works. In goods such as insulators, British manufacturers 
are beaten on price by Continental competitors, whose large 
scale of production lowers their costs. The Colonial habit of 
deferring orders, and then requiring urgent delivery, makes 
it important that large stocks should be carried. 

New Zealanders must not be blamed for purchasing com- 
paratively ‘cheap’? goods. Cost of distribution makes retail 
prices high compared with landed costs. The retail trade 
makes very little effort to sell on quality. The dominating 
policy is to get something cheaper than competitors and to 
push goods solely on price. It remains to consider what, if 
anything, can be done by the manufacturer to promote the 
gale of his goods in spite of their being more costly than others. 


The following are some points which 
may be suggestive :— 


Points io 
Consider. 


Neration, bearing in mind cost of distribution, or travelling, 
and of living. Large margins must be allowed for comunis- 
Sion or discount. 

Study the convenience of those who handle the goods by 
adopting neat parcelling and labelling. This saves time and 
labour in distributing and retailing. 


Get away from the pleasant self-satisfied British belief that 


everyone in the world wants British goods. Take the trouble 
and go to the expense of making them known and wanted. 
Call in the assistance of a good local advertising expert, and 
plan to stimulate demand. 

Demonstrate to the New Zealand purchaser that British 
manufactures are good value, whilst the foreign are merely 
cheap substitutes, and bad value at the price. To do this 
send consignments, after consultation with an agent, and 
arrange for them to be displaved. 

Let the manufacturer come out and go round with his 
agent in order to learn the difficulties of selling. and what 
technical information will be of use to his agent. 


Mr. R. W. Dalton, who, as already announced in 
our pages, has been appointed to succeed Mr. Wick- 
ham as H.M. Trade Commissioner in New Zealand, 
has had many years’ experience in the Board of Trade 
Commercial Intelligence Branch, and his activities 
in that department have acquainted him very 
thoroughly with the abilities and characteristics of 
British manufacturers. We have good reason for 
speaking highly of Mr. Dalton’s qualifications to 
efficiently fill the important office to which he has 
been appointed. He is no stranger to electrical 
and engineering matters, and we do not doubt that 
in him our firms will have both a staunch champion 
and an intelligent critic. 


Give, the agent, merchant, and retailer | 
special inducements and adequate reimu- - 


| REVIEWS. 


Modern Illuminants and Illuminating Engineering. By L. 
GASTER and J. S. Dow. London: Whittaker & Co. 
Price 12s. 6d. net. 


There are now many works dealing with.the subject per- 
sented by the authors, but the matter before us is treated in 
a very different manner to any of the other English books 
which we have seen. It would appear, however, to be 
modelled to a large extent upon the lectures in Illuminating 
Engineering delivered at the Johns Hopkins University. We 
ure of the opinion that the writers have been mistaken in 
attempting to work on such broad lines, and the reader who 
is on the look-out for a good practical work is apt to be dis- 
appointed. 

-In their preface the writers state that their aim bas been 
to bring together matter not usually available in a single 
volume, and there is nodoubt that they have succeeded admir- 
ably from this point of view. They also make a further 
apology for not entering deeply into details, and they draw 
attention to the large number of references which enable 
readers to refer to the original papers for fuller information. 
Here, again, we have nothing but praise for the immense 
amount of work which has been carried out, but there are 
very few who take up this book who will be able to find time 
to refer to many of the sources of information, even were 
they able to get at them, since there are very few libraries 
which collect technical papers such as those referred to. 

With regard to the actual production of the book itself, we 
are pleased to see that anti-glare paper has been used. This, 
together with the‘fact that the type itself is very clear, adds 
greatly to one's comfort in reading such a volume; but we are 


‘very disappointed at the illustrations, which are largely repro- 


1 8 of what bas previously appeared in the technical 
ress. 

The first chapter contains a sketch of the history and 
development of methods of illumination, and, while the read- 
ing of this is no doubt of considerable interest, we do not 
think that its inclusion was absolutely necessary. In the first 
pages there are several facts which are, apparently, contra- 
dictory to accepted ideas regarding the introduction of various 
illuminants. The latter part of the chapter deals with the 
trend of modern development, and is of rather more service. 
The authors next deal with gas lighting, and this portion will 
no doubt be of considerable interest to electrical engineers. 
It is in this chapter that we note the laxity of the authors in 
speaking of candle-power. This criticism applies not only 
here, but also to subsequent chapters, and indicates a 
slavish copying of published information without the editing 
of the details. 

The next chapter treats of electric lighting, and many 
of the remarks contained therein are of extreme interest. One 
notes that the statements contained in this chapter are gener- 
ally more precise than those in the chapter relating to gas 
lighting, and there is also evidence that there has been a 
certain amount of editing so far as the claims put forward by 
manufacturers are concerned. A considerable number of 
pages are devoted to the subject of vapour lamps, details of 
which are usually somewhat difficult to obtain. 

Oil, petrol air gas and acetylene lighting are next dealt with. 
The information given should be of considerable assistance to 
those whose duty it is to advise concerning country house 
lighting and other installations where an isolated plant may 
be required. 

The two following chapters should be of very great use to 
those who desire to study the physical side of illumination, 
and, except in the lectures referred to above, we have not 
seen the physiological side treated so fully. The table indicat- 
ing the intrinsic brilliancy of various illuminants would have 
been better had it been brought up to date and the more modern 
light sources tabulated therein. Much of the information 
given regarding the effects of coloured light 1s not generally 
known, and illuminating engineers would do well to care- 
fully consider the remarks dealing with this portion of the 
subject. We are inclined to think that this section has been 
greatly neglected in the past, and this neglect is no doubt 
responsible for the many light-wasting devices which are on 
the market. and it is only by a thorough understanding of 
the facts put forward in these two chapters that one is 
enabled to appreciate the reasons for good lighting to the 
fullest extent. 

The authors next deal with the measurement of light and 
illumination, and. while the fundamental laws are carefully 
set forth, we think that there is room for improvement: 
in some of the more elementary works we have noticed that 
the essential facts and formule have been more clearly defined. 
The description of essential instruments is very brief; it 
would have made the book better and of greater use had the 
authors dealt with the matter completely. 

While appreciating that colour photometry is somewhat 
dificult to those not used to the work., we are inclined to 
think that far too much attention is paid to it, and the large 
number of pages devoted to it in the present work are quite 
unwarranted, especially in view of the more important matters 
omitted. 

Chapter VIII is devoted to globes. shades and Yeflectors. and 
calculation of illumination, and while we recognise that the 
authors have endeavoured to be impartial, it is strange to find 


796 


THE ELECTRICAL REVIEW. [Vol.77. No. 1,986, DEORMBER 17, 1915 


so much reference to prismatic glassware. We do not think 
that practical illuminating engineers will find much information 
which will be of assistance to them in this or the following 
chapters. The lighting calculations are but few, and data 
relating to indirect and semi-indirect lighting, which one 
would expect to find, are missing. We certainly share the view 
expre by the authors that the lighting expert should 
thoroughly understand architectural style, and study how the 
architectural and artistic aspects of the problem can best be 
reconciled. ae 

The following chapter is devoted to the problem of interior 
illumination. After some simple rules for good lighting, there 
follows a table showing the specific consumption for various 
systems. This table in itself is incomplete and is not at all 
up-to-date; following closely there are somewhat rash state- 
ments regarding the intensities of illumination usually found. 
The table of maximum foot-candle intensity is very brief and 
could be extended with advantage. A discussion on shadows 
and direction will be read with interest. Local and general 
lighting are next treated, and peculiar statements regardin 
the sub-division of units in a large room are to be foun 
under this heading. Much attention is paid to domestic light- 
ing, and school lighting, too, is treated very fully. The pages 
devoted to industrial lighting are generally good, but com- 

atively few data which would be of service are given. The 
illustrations of installations in this section are relatively r 
and are open to much criticism. A few paragraphs regarding 
the lighting of buildings for large gatherings are next pre- 
sented, shop lighting and illumination for games played under 
cover are dealt with, and the chapter closes with a few 
paragraphs relating to decorative and spectacular lighting. 

The final chapter is devoted to outdoor lighting, and is very 
largely a résumé of papers and discussions, particulars of 
which have appeared in the technical Press. The book closes 
with an appendix indicating the works dealing with illumina- 
tion, most of which are referred to in the text. . 

As a book dealing with generalities regarding lighting and 
illumination, ‘there is every reason to congratulate the authors 
upon the admirable collection which they have made, 

though there are many statements, which those who have 
had actual experience will know cannot be justified in prac- 
tice. We believe. that much has been written which could 
have been left out with advantage, and, correspondingly, more 
data could have been included without making the work a 
highly mathematical treatise. If the authors could see their 
wav to publish a supplementary book embodying the features 
indicated, we think that it would be met with general 
approval. 


A Treatise on the Theory of Alternating Currents. By ALEX- 
ANDER RUS SELL, M. A., D.Sc. Vol. I, Second Edition. 
Cambridge: University Press. Price lds. net. t 


Readers who are interested in the mathematical theory of 
alternating currents need no introduction to Dr. Russell's 
treatise, which has occupied a definite and well-merited place 
as an authoritative work of reference for the last ten years. 

As in the case of several other works involving a great 
amount of labour, the call for a revised issue of the first 
volume has had to be met before the completion of the second 
volume has been accomplished. 

According to the original plan of the author, the first 
volume contains the more general theorems of the subject of 
his treatise, while the second volume is to include matter 
more directly connected with the practical applications of 
alternating currents to industrial purposes, and will deal 
with the theory of alternators, motors, transformers, con- 
verters, and the transmission of power by polyphase currents. 

The present edition contains a considerable amount of new 
matter, and this new material is of special value because of 
its beanng on many branches of electrical theory which are 
intimately related to advances in practical achievement of 
the present time, 

A new chapter is devoted to the consideration of the self and 
mutual inductance of circular and helical circuits—a subject 
bearing on many problems of power and telegraphic trans- 
mission. In this connection, the author has necessarily 
referred to the important work published by the Washington 
Bureau of Standards. 

Another important new chapter deals with high-frequency 
currents, and gives very fully the special conditions govern- 
ing the transmission of such currents in a concentric cable. 
This subject will be of special interest to readers who are 
interested in telephony and wireless telegraphy. In Chapter 
IX. which is also new, the mathematical student of wireless 
telegraphy will tind a diseussion of the mutual actions which 
take place between two linked oscillatory circuits which should 
be of great value to hiin. 

Another new chapter deals with a subject to which the 
author has already devoted much attention in papers pre- 
sented to several Societies: this is the study of the electro- 
static field between two charged epheres. In connection with 
problems on the design of high-tension transunssion lines and 
Insulators, the theoretical work of this chapter is again of a 
character to be of value to the earnest student of modern 
practical developinents. 

Dr. Russell's work will always prove valuable to the elec- 
trical engineer enyaved in research or in pioneer work, where 


the theory of physical phenomena has to be reduced to 
mathematical symbols, and we, consequently, welcome the 
present enlarged issue of his important work. It is no 
adverse criticism to say that his treatment of the many 
problems with which he deals is primarily that of a mathe- 
matician and not of an engineer. He offers valuable material 
foe the engineer to work upon. 

We trust that the completion of the author's plan by the 
issue of the second volume of the Theory of Alternating Cur- 
rents may not be long delayed. 


Standard Handbook for Electrical Engineers. Edited by 
F. F. Fow.e. Fourth Edition. London: Hill Publishing 
Co. Price 21s. net. 


This voluine contains 2,000 pages; the index alone occupies 
63 pages, and the book is divided into 25 sections, each of 
which is packed as tightly with information as the editor-in- 
chief and his large staff of specialista—many of whose names 
are of world-wide reputation —ean cram it. To review such a 
work and to do every part of it Justice would obviously require 
a similar staff of specialists, and would be of little service to 
the reader after all; we can only deal with it in general terms. 

The last edition appeared in the autumn of 1910, and was 
reviewed in our pages in 1911; it consisted of some 1,500 pages. 
The total issue” was then 19,000; now it is recorded on the 


title-page as 35,000. No better testimony could be given as 


to the position it has attained in the electrical engineering 
world since its first appearance in 1907. 

Five years is a long period in modern engineering, and 
therefore it has been necessary not only to enlarge and revise 
the contents, but in many cases to rewrite sections completely: 
at the same time the sections have been re-arranged en an 
improved system, with carefully selected subheads in bold 
type, bibliographies have been added, as well as numerous 
references in the text to sources of more detailed informatin, 
and many new sections have been introduced. 

-Any attempt to examine the contents of a section too closely 
usually results in the reviewer's attention becoming absorbed 
in the subject there discussed, a disastrous occurrence in view 
of those 2.000 pages and the limitations of human longevity. 
We must content ourselves, therefore, with remarking that 
we kept the previous edition constantly at band, and found 
it extremely useful; our examination of the new one shows 
us plainly that it represents a great advance upon its pre- 
decessor, and that it will be an indispensable desk companien 
one of those things that an electrical engineer cannot do 
without. That the Standard Handbook ag a work of reference 
is unexcelled by any other compendium of the same kind 15 
beyond question. 

While we have not examined the work very closely for mis- 
prints, we note a couple on p. 1823. namely Utah” for 
i e in a headline, and 6 for 9 in the value of g in the 
table. 


The Elements of Electro-plating. Bx J. T. Spracve. London: 
E. & F. N. Spon, Ltd. Price ls. 6d. net. 


This little book, intended as an introduction to the study of 
the elements of electroplating and electrotyping, is a reprint 
of the chapter on lectrometallurgy ’’ from the late Mr 
J. T. Sprague’s well-known text-book on Electricity: lts 
Theory, Sources, and Applications.“ The text-book itself has 
for long been deservedly popular, and this extract from it was 
well worth separate publication to,put into the hands of tbe 
experimenter beginning the practical study of bis subject. or 
the mechanic engaged in it industrially. Indeed, it may be 
said that there is no existing text-book of this scope that con- 
tains so much information, put, too. m as clear and attracuse 
a fashion as could be wished. Many an old platipg-hand wil! 
find here hints and suggestions that even he will find worthy 
of attention. 

There are, however, one or two errors: one of them on page 
59 a serious one that calls for criticism. The author there 
writes, speaking particularly of the electro-deposition of copper, 
tbat “means have been devised to cnuse a circulation of the 
liquid, but they have mostly failed. There is probably in 
existence not a single modern electro-depositing plint of any 
magnitude, no matter what inetal is being deposited. in Which 
the electrolyte is not circulated, and it frequently happens 
that adequate circulation -makes all the difference betws 
coeunnercial success and failure. 

In page 110 it is recommended to keep nickel SAuturs 
slightly alkaline. That is opposed to general expenence. 
which, on the contrary, favours a slightly acid geluuen, as 
the metal tends to strip when deposited from a neutral of 
alkaline bath. 

The forecast on page 114 that the deposition of iron is F.! 
likely to have extensive practical application now seems bkey 
to be falsified, for pure electrolytic iron is quite poseibly gora 
to prove of considerable industrial value. , 

We mention these tlaws to indicate the limitations ol this 
little manual, but nothing can detract from its extreme useful 
ness and remarkable fullness of information considers the 
tiny space into which the author has succeeded in compresi 


ing it. 


(a mere CAI TT E . ESAT TITLES LN ELITE AIS 


Vol. 77. No. 1,986, Duczmsun 17, 1916.) THE ELECTRICAL REVIEW. 


797 


„ 


SOME DIFFICULTIES OF DESIGN OF 
HIGH-SPEED GENERATORS. 


By PROF. A. B. FIELD, M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, November, 1915.) 


(Continued from page 766.) 


Stator Construction.—We have so far dwelt upon the diff- 
culties of rotor construction, inasmuch as these were felt to 
be perhaps the hardest of solution. The electrical conditions 
to be met in the stator are by no means easily provided for; 
some of them will be briefly touched upon. Reference has 
already been made to the high air-gap inductions and the 
severe way in which the annulus of stator material in the 
neighbourhood of the slots must be worked. The compara- 
tively small air-gap and considerable length of the machine 
forbid the use of radially-disposed stator vents receiving their 
entire air supply from the air-gap. Some system of axial 
ventilation is practically imperative, and in these machines 
very complete axial ventilation is provided. The provision 
for the air supply is 5 liberal immediately behind 
the teeth; in fact, behind each slot are arranged three oval 


ventilating openings, with only a narrow strip of punching ’ 


separating them from one another and from the elot; in this 
way the amount of core cooling surface is properly propor- 
‘tioned to the cross-sectiop a Farea of the air vent. 


Fic. 9. 


Qn account of the length of these machines, the cooling air 
is admitted at each end of the stator and discharged at the 
centre, avoiding the considerable difference of air tempera- 
ture between inlet and outlet involved when the air is passed 
along the entire length of the machine. This arrangement 
also considerably simplifies the question of rotor ventilation. 
The total volume of cooling air required by such a machine 
is in the neighbourhood of 60,000 cubic feet per minute; and 
in order to accommodate these volumes a large central open- 
ing is necessary. This could be provided in the form of a 
number of vent ducts, but a large amount of resistance to 
the air flow would be occasioned by so much breaking up of 
the continuity of the axial air-passage. It becomes desirable, 
therefore, to attempt the equivalent of a single central open- 
ing. However, as it is not feasible to make any provision in 
the rotor for the absence of stator material at this place, a 
great concentration of flux is to be expected in the punchings 
immediately adjacent to and on each side of the central duct. 
Also, a great deal of stray flux from the rotor would enter 
these punchings at their face surface instead of at their edge. 
These conditions would so severe as to cause prohibitive 
heating in this part of the stator if suitable provision were not 
made. This provision must be made in two ways: First, by 
properly proportioning the flux per inch of core immediately 
next to the vent; and second, by taking care of the large 
stray flux leaving the rotor from this vent zone. The stray 
flux can be taken care of by placing a couple of packets of 
punchings in the centre of the vent with the teeth cut back 
somewhat, the thickness of the packet being properly propor- 
tioned with respect to the increased air-gap of this part of 
the core, so that each packet will carry a correct amount of 
flux. The conditions at the end of each half of the core can 
similarly be taken care of by cutting back the teeth. in eteps, 
so that the air-gap is graded here to allow for the fringing 
effect from the rotor. In some cages it is of advantage to 


obtain these increased air-gaps, not necessarily by an increased 
inter-iron space, but by removing some of . 
maena of the teeth themselves or immediately behind the 
teeth. 

External Short-circuits.—One of the great difficulties antici- 
pated from the start in the case of these large machines was 
the conditions arising in the case of a feeder short-circuit or 
ite equivalent; and much discussion has arisen with regard to 
the advisability of using large reactance coils between the 
generators and their bus-bars. While a certain amount of 
external reactance has its use in some cases, it has been felt 
by some of us that these large machines should in any case 
be 80 built that they could be dead short-circuited ” at their 
terminals when running excited and giving full voltage. 
Where these units are required it is seldom of importance to 
have a close inherent regulation—rather the contrary. A poor 
regulation and a comparatively low ratio is desirable between 
the excitation required for full voltage at no load, and that 
required for full-load current on short-circuit. 

In a paper read before the American Institute of Electrical 
Engineers, the author suggested that when a short-circuit 
takes place across two terminals of a 3-phase machine at the 
instant of zero voltage between those terminals, the maximum 
flux is being enclosed by the short-circuited band of con- 
ductors, and that as the rotor progresses, tending to with- 
draw this flux. the short-circuited stator copper maintains 
the flux at that time encircled, whilst the rotor also, by reason 
of its low-resistance circuits, maintains its own flux. The 
enormous short-circuit stator currents and increased excitation 
currents, together with the circulating currents in the body 
of the rotor and in the slot wedges, distort these fluxes, 
making each complete its circuit as best it may circum- 
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ferentially through the air-gap and through whatever space 
is found available. f 

It has since been possible to obtain some confirmations of 
these conditions from oscillograph tests on some of these 
large generators. Exploring coils were threaded through the 
stator immediately behind the slots, to test first, the course 
followed by the flux encircled by the short-circuited stator 
copper, and secondly, that of the flux associated with the rotor. 
By means of two exploring coils of approximately one pole- 
pitch span, one of which coils has its axis coincident with the 
axis of the short-circuited etator copper, and the other of 
which has its axis displaced 90 deg, (electrical), we can trace 
the action during the short-circuit. From the first exploring 
coil we find a normal voltage wave up to the instant of short- 
circuit, from which time onwards the voltage generated in 
the exploring coil has a very small amplitude, and such volt- 
age as arises is clearly due to high-frequency pulsations con- 
nected with slot-pitch questions. Were there any consider- 
able 60-period changes of flux as the successive poles 
under the short-circuited copper, this exp oring coil would be 
bound to show a correspondingly large 60-period voltage, such 
as is recorded immediately before the short-circuit. The 
second exploring coil shows the voltage produced by the 
stator flux which does not thread the short-circuited copper; 
in other words, it samples the rotor flux; and. the oscillogram 
given by this exploring coil shows a continuity passing through 
the instant of short-circuit, the curve only gradually changing 
shape and amplitude after many cycles beyond the short- 
circuit point. 

An appreciation of the general nature of these distortions 
arising on short-circuit is of some importance, indicating 
among other things the great gain that may be expected by 
providing what will be, from this point of view, an increased 
air-gap; that is to say, by increasing the physical distance 
between the stator copper and such part of the rotor (generally 


Fic. II. 


the magnetic 


` 


Gon aae a e e a e A A A a i a a a a a a e a E E R lv— TY 


798 


THE ELECTRICAL REVIEW. vol. 77. No, 1,986, DECEMBER 17, 1915 


very near to the surface) as is effective in carrying large cur- 
rents. The author does not believe that there is much to be 
gained by the presence of magnetic material in the inter- 
space between the windings; for instance, a partial closing of 
the stator slots by overhanging tooth-tips would not be of 
appreciable benefit under short-circuit conditions. The chief 
requirement is more space. In the machine mentioned, this 
increased space is obtained by a device which became neces- 
gary owing to entirely different relations; it is obtained by 
the use of the laminated magnetic slot-wedge described below. 
The results of short-circuit tests on a 20,000-K.v.A. machine 
with this construction showed by oscillograph tests how effec- 
tively the maximum short-circuit current had been kept down. 
The maximum possible short-circuit current found at full 
voltage, assuming the short-circuit to occur under the worst 
conditions of phase, amounted in this machine to only about 
14 times the maximum of the full-load current wave. In 
Some other machines, not requiring the laminated wedge, the 
desired separation has been obtained otherwise. 

As regards protecting the part of the winding external to 
the core, the means adopted in this case are believed to be 
more substantial than ever before used. Fig. 9 indicates the 
type of stator end-winding and bracing adopted, but it does 
not clearly show that the supporting conditions obtaining 
throughout the length of the core, by reason of the teeth and 
slots, are again reproduced in the end-wimdings. This is 
effected by means of bronze herring-bone castings placed 
between the two layers of the end-connection winding, the 
casting” have fins projecting between the coils on each side of 
it, thus locking the two layers together and entirely providing 
for any tendency of the one layer of winding to shear rela- 
tively to the other. In fact, we have at every one of the 16 
metal supporting brackets practically slot conditions repro- 
duced. 

Rotor Surface Loasex.—It bas seldom been the case in the 


past in turbo-generator work that with reasonable design it 


has been necessary to pay much attention to the question of 
rotor-face losses occasioned by the open stator slots. With 
reasonable stator slote the air-gap has been generally ample, 
even in spite of the very great peripheral speed of the rotor. 
In the present case, however, with ah air-gap of only about 
1 in. radially and with the very high air-gap inductions in- 
volved, great caution was needed. It happened that, in the 
first few machines concerned, the stator voltages were suffi- 
ciently low to enable a cautious compromise to be adopted. 
with a size of slot that did not appear to involve too great 
risks, such slot, however, being smaller than is desirable from 
an electrical point of view. However, some orders having 
been taken for machines of high voltage (such at 13,200 volts), 
it was obviously necessary to discard compromise and devise 
a means of using a large stator slot without serious rotor Joss. 
In this connection it may be pointed out that, while for low 
peripheral speeds and machines of the type common in engine 
and water-wheel practice we have sufficient data to determine 
fairly well what will be a harmful configuration of slot, aìr- 
gap, air-gap induction, ete., we have not got these data for 
turbo-generator conditions. In the classical article“ of F. W. 
Carter, investigating the air-gap reluctance as affected by 
stator slots, this author proceeded to indicate in a general way 
the manner in which the various factors were involved which 
determine the pole-face loss under certain hypothetical condi- 
tions, although the formula piven was probably never intended 
to be a quantitative indication of the pole-fuee loss. According 
to this investigation, a figure involving the following factors 
should be some criterion of the amount of loss per square inch : 
—A factor depending upon the ratio of slot to gap, which 
can be most easily obtained from a curve; the square of the 
ratio of the rotor ampere-turns for the gap to the gap length; 
the peripheral speed of the rotor to the 1.5th power; and, 
finally, the square root of the slot-pitch. The other quantities 
involved may generally be considered constant from one 
machine to another. While it is not possible to compare, say, 
an engine-driven machine with a turbo-generator on the basis 
of this critenon, the figure dus been found to furnish Some 
kind of guide between one machine and another of similar 
type. 

Another group of investigatore having carried out experi- 
mental researches on the pole-face loss due to open slots give 
the factors involved as follows :—Air-pap density to index 
2.5: peripheral speed to index 1.55; ratio of slot-width to air- 
gap to index 1.585; Square root of slot pitch. This differs from 
the previous one chiefly in the way in which it involves the 
ratio of slot to pap. 

This criterion may be valuable for speeds and conditions in 
the neighbourhood of those corresponding to the experimental 
researches, but. again, it cannot be applied to turbo-generator 
conditions on a comparative basis. Also, comparing one turbo- 
venerator with another. the relative merits on the basis of 
this enitenon will be quite different from those on the Carter 
basis, There is, in fact, room for further experimental investi- 
gaton on this mnatter at the actual high peripheral speeds, 
great airgap inductions, and other relative proportions in- 
volved in recent turbo practice, 

Tests were made on the completion of the first machines 
Ino Which, as mentioned above, a compromise width of stator- 
clot was used, this width being considered to the best of our 
knowledge to be just on the margin of safety. These tests 


F. W. Carter. Airegap Inquetion.!“ Electrical World 
and Engineer, val. W. bp. S8. 190, 


indicated that we were not far off in our judgment, and while 
we had commenced to incur some little rotor losses, which 
would have been serious had the slots been larger, it was not 
necessary to use the semi-magnetic wedges that had been 
prepared as a precautionary measure for these slots. For the 
13, 00-volt machines a built-up magnetic slot-wedge had been 
devised, consisting of a group of punchings assembled between 
little flanged brass end-plates in sections about 3 in. in length. 
These wedges, which were 11 in. thick in a radial direction, 
had a very light magnetic material bridging the slot and a 
large clear vent-space through the centre. The wedge was 
put in place in the slot, and a small fibre wedge of rect- 
angular section driven between it and the coil. Fig. 11 shows 
the laminated wedge and the parts from which it is assembled. 
This device enabled us to use with a l-in. air-gap a stator slot 
1.62 in. wide, and a stator coil which could be constructed of 
desirable mechanical and electrical proportions; it saved the 
situation. ý 

The problem of devising a stator conductor of the size 
required, and with the eddy-current losses kept down to a 
sufficiently sinall value, is not entirely easy. With the protec- 
tion afforded against external flux by means of the magnetk: 
wedge, there is no great objection to using a strip about ] in. 
wide across the slot, and the conductor can be built up of a 
number of such strips in parallel. It is usually sufficient with 
such a winding to have the strips insulated from one anotber. 
and arranged so that at the end of the coil the conductor is 
turned over in such a way that the strand which in the one 
slot is nearest to the air-gap takes a position nearest to the 
bottom of the slot when it occurs in the other half of the 
coil, It can easily be shown to what extent this transposition 
will avoid eddy-current losses, and that in the case of the 
present machine, where the total depth of the strands of each 
conductor amounts to 1.25 in., there being two such cen- 
ductors in the depth of the slot, and where the active length 
of the conductor is a large percentage of the length of the 
turn, this disposition is not sufficient to bring down the loas 
to a reasonable figure. It therefore becomes necessary to use 
a slightly more complicated connection at the end of the œil, 
the coils being connected together strand by strand, or in 
groups of strands, in such a way that there is a more thorough 
transposition of the location of the strands in the slot. Effec- 
tively we obtain the result of a much smaller conductor with 
a several-circuit winding, except that this is so arranged that 
there is but an insignificant voltage between the several 
parallel conductors, avoiding the loss of space that woukl be 
entailed were we to use a multiple-circuit winding and insulate 
the conductors accordingly. In view of the considerable 
length of the machine and the somewhat severer conditions 
obtaining at the centre than near the ends, and also the 
smaller facility than usual for end-wise conduction of beat 
along the copper, it was considered desirable to use a stator 
insulation as nearly fireproof as possible, merely us a pre- 
cautionary measure. For this purpose, mica wrappers were 
applied by machine to the coil. giving an exceedingly sold 
insulation, having some 70 or 80 per cent. of solid mica. Tests 
on coils insulated in this way, on a small section of core 
placed in an oven and heated by independent means to tem- 
peratures very greatly in excess of any occurring in the 
machine, have indicated the high heat-resisting qualities of 
such an insulation. 

Considerations such as the above. however. bring bome 
forcibly the fact that the difficulties that we are encountering 
are largely connected with the size of the conductor that we 
have to use, and that increasing the copper section te relieve 
the temperature conditions tends to introduce troubles as 
fast as we cure them. For instance, were it possible to 
use, say. a fused silica tube for stator insulation, we could 
Ininediately cut down the size of the slot copper, at the same 
tine overcoming much of our eddy-current trouble; and we 
should have no reason to be alarmed, even should the central 
part of the active length of the conductor occasionally reach 
very high temperatures. The part exterior to the slot could 
be of twice the section or more, and the loss entailed by 
reason of the higher ohinie resistance of the stator winding 
would be entirely insignificant. Some of the characteristics 
of fused silica. and the recent rapid commercial development 
of this material, are promising as far as they go, but mans 
obstacles to its use for this purpose remain. 

In conclusion, the author acknowledges his indebtedness 
to the Westinghouse Eleetrie & Manufacturing Co., of Pitt- 
burg, without whose cordial acquiescence he would net have 
felt at liberty to describe these constructions. 


DISCUSSION AT Leens, 

Prof. Field's paper was discussed at a meeting of the 
YORKSHIRE LOCAL Section, at Leeds. on Wednesday last week 

Mr. W. B. WoopnHousr, in opening the discussion, Sud be 
thought it was common knowledge that during the last feu 
Years progress in turbo-alternators had gone ahead of the 
experience of steel makers, designers, and conetruectors, and 
the purchasers of these machines had been the unwilins 
expernnenters at their own cost. The stresses were vers 
considerable, and in these bigger machines one was dealire 
with large masses of metal; thev must remember that every 
steel forging was a casting, and the more work there Wis 
put into ‘the metal in the shape of rolling and forging. et. 
the better is was for the metal. The problem was to prince 
a vood steel free from the curious diseases that aste 
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suffered from. One hoped that electrical furnaces would help 
considerably in that direction. The plate construction was a 
considerable step in advance, the weakest link in that con- 
struction being, apparently, the forging of the ends and the 
bolte. In the present case, apparently, the stresses were not 
reduced below those which arose in other constructions. 
Building up a rotor in that way as compared with a eolid 
rotor seemed a loose construction, despite the very heavy 
stress put on the bolts holding. the disks together. One won- 
dered whether under heavy stresses, such as those caused by 
short-circuits, accompanied by repeated heating and cooling, 
this construction would gradually wear the holes a little larger 
or permanently stretch the bolts. It would be of interest 
if the author would tell them what alternative constructions 
were possible for rotors of the size referred to.in the paper, 
and what, in his opinion, was the limiting peripheral speed for 
a threaded plate design such as had proved fairly satisfactory 
in small machines. Another point dealt with was that of 
unbalanced loads in the stator windings, and he thought that 
was a very good one. There was an increasing tendency 
nowadays to put single-phase loads on phase systems, and 
there was always the possibility that the machine might by 
the failure of some section of the system be wanted for a 
short time as a single-phase machine, and it was important 
that the machine should be able to stand that. The losses 
from the user's point of view were not so important as the 
question of temperature; running the machine as a single- 
ase machine very seriously heated up the rotor, and he 
new plenty of cases where machines had burnt out due to 
being accidentally run as single-phase machines. At the best 
of times the cooling arrangements in the end windings of the 
rotor were bad. Even in the present construction, so far as 
one could judge from the figures given in the paper, the 
amount of cooling at the ends was not as good as on part of 
the coils in the ducts. That was a common fault in all these 
designs, and the thermo-cable as a permanent part of the 
machine would be a very good thing. Some years ago he 
asked the makers of a inachine of this kind to give him 
thermo-cable throughout the machine, but they said .it 
was a most unreliable thing, and finally the cable was not 
put in. The machine had since burnt out. He joined very 
heartily with the author in regard to the necessity for every 
machine, before it was accepted, to be submitted to a short- 
circuit test. He hoped that all makers would regard these 
tests as essential. The first cost in large turbo-alternators 
was @ very important consideration, but the failure and 
breakdown of the machine on load might cause the user of 
the machine losses which were out of all proportion to any 
saving he could effect by taking a smaller machine in which 
the design had been forced, and one hoped, in view of the 
experience of past years, that both the purchaser and the 
manufacturer would take a rather broader view of these 
things, so that they would get a machine, not necessarily to 
give the highest test. nor purchasable at the lowest price, but 
a machine which was efficient and would stand up to its 
work. 

Mr. T. Rovers asked Prof. Field to state what capacity he 
thought 3.000-revolution machines gould safely be made up 
to at the present time. The author dealt more in the paper 
with machines up to 1.800 revolutions, but a large number 
of machines of 50 periods were being built for 3.000 revolu- 
tions, and from what he could see himself they were limited 
to about 5.000 KW. He asked also the limiting size for the 
solid rotor on these machines, for 1,500 and 3.000 revolutions. 
He was very pleased that the author had mentioned the 
matter of running single-phase loads on 3-phase machines. 
Within the last month he had been called upon to take on 
a supply which would be single-phase fp to 2.000 k. v. A., and 
he was wondering what elect it would have upon the 
machines at the Bradford station. It appeared to him that 
they would all have to consider seriously this question of 
single-phase loads, because they would get more demands in 
that way, and it almost seemed necessary to specify that 
machines should be capable of taking a large proportion of 
single-phase load. He was very glad indeed to notice the 


author's remark that it did not appear unreasonable that a: 


purchaser should desire to see his machine short-circuited on 
the test floor or after erection. It had been his practice to 
put a clause in the specification to that effect. and when he 
mentioned it to some of his fellow station engineers they 
seemed to think he had very great temerity. It was desir- 
able that the machines should be short-circuited preferably 
at the makers’ works if it could be done. because if anything 
went wrong it was easier for the repairs to be carried out at 
the works. He had taken that matter up with a number of 
the chief makers. and it had been put to him that it was 
not altogether a reasonable proposition. It appeared that 
British makers had been putting their heads together with a 
view to absolutely refusing to take this test. In the case of 
one of the first machines they put in at Bradford. the short- 
circuit test was specified and would have been taken, but it 
was not taken at the maker's works, and at Bradford the 
machine short-circuited at the tank and broke down very 
badly. The makers were upset. and said the short-circuit 
was accidental. and external reactance would have to be 
used. This was coupled up in the case of two machines. 
Those two external reactances Were as much a Source of 
‘danger, and quite as likely to be short-circuited. He thought 
the machines should be so built that they could be short- 
circuited without external reactance. 


Mr. W. M. Setvey said that only the previous week a 
machine had come before him with 80 volte on the rotor, 
and the first thing to go was the rotor, which went into 
flames. That was happening continually, and he could not 
explain it. The author anticipated high temperatures in the 
future, but bis (Mr. Selvey's) information foreshadowed that 
the rotor temperature would be limited, and perhaps the sug- 
gestion which Messrs. Parsons had just patented of an internal 
water cooler would help matters. Steel was being made in a 
barbarous manner, and until the electrical engineer took up 
the question and made ingots of steel, he did not think there 
would be much advance made. If they got pure steels they 
could, he thought, get over a good deal of the necessity for 
this plate construction. In his opinion, it was just as neces- 
sary that the stator should stand up to the short-circuit test 
as the rotor. In running machines in parallel, it had come 
to his notice that the newer types of machines would not 
take the wattless current. j 

Mr. Barc.ay, referring to the bending of the end ring due to 
centrifugal force, said that in the case of a typical 5,000-Kw. 
alternator it increased hbout three-hundredths of an inch, and 
it was seldom that one was asked to provide a ring with such 
an initial shrinkage that it could be kept on, with the result 
that it was actually floating. In the case of single-phase 
machines, a narrow band of manganese bronze could be intro- 
duced between the ring and the core, and the extra cost was 
justified by the mechanical soundness gained. An effective 
gap between the core and the ring might be provided, which 
would considerably reduce the magnetic leakage which the 
author had referred to, and also improve the ventilation in 
the rotor end windings. He understood that at the discus- 
sion in London it had been stated that no steel manufacturer 


, would guarantee certain tests in regard to the amount of 


stress; that was not correct. Tests which he actually took 
that morning in connection with a 3lł-in. diameter rotor, 
having a core length of 51 in., showed an elastic limit of 19} 
tons, and an ultimate strength of 35 tons. A test taken on 
the periphery gave 20 tons elastic limit and an ultimate 
strength of 36.8 tons. Similar tests taken at the opposite 
side gave 194 tons elastic limit and 38.4 ultimate strength. 
There was not much doubt that the most economical 
and mechanical construction was the solid forged rotor; prob- 
ably the soundest construction was to have the hollow forged 
cylinder shrunk on to the shaft. With that construction a 
definite guarantee could be given for the tensile strength of 
the steel rotor. After the forging was made it should be 
annealed, and after turning re-annealed and _ oil-hardened. 
Mr. BURNAND said with regard to the 4-in. diameter bolts, 
which etretched as much as one-tenth of an inch on their 
initial tension, he did not think there was much reason to 
anticipate trouble, with the class of steel used. Regarding 
critical speed, the author appeared to recommend that this 
shoukl be above the running speed of the generator, and, 
provided it was well above the speed of the generator, that 
was quite sound. The only point against this was that the 
higher the critical speed the more violent were the effects 
when they reached that speed, and that was rather in favour 
of the lower critical speed. While the paper showed that 
many difficulties had been overcome, something might have 
been learned if the author had given them instances of pro- 


_ nosing devices which had failed to overcome the difficulties 


were designed to counteract. He wondered 
whether the author had tried turbo-alternators having an 
armature rotating portion. There were difficulties there due 
to the large number of plates, but he did not suppose they 
were insuperable. The armature, he thought. would stand 
short circuits when rotating at a high velocity that it could 
not stand up to when stationary. 

The CHAIRMAN (Mr. H. HopGson WriGnrt) said that the 
author emphasised the necessity of designing the generator 
for a running speed below the critical speed. If that condi— 
tion was to be satisfied, the distance between the bearings 
must of necessity be Kept as short as possible, owing to the 
fact that the eritical speed was inversely proportional to the 
square of the distance between the journals. He thought it 
was good practice to have the running speed at least 30 per 
cent. above or below any critical speed. The de Laval turbine 
Was an exceptional case: steady running had been obtained 
in that instance by having the running speed about seven 
times greater than the lowest critical speed. Nickel steel had 
a permeability of less than one-third of chrome nickel steel; 
the method of protecting the steel end ring was interesting, but 
rather costly. In reference to external short circuits, he 
thought it was generally admitted that the best engineering 
practice at present Was against using external reactance coils. 
The advantages of being able to dead short-circuit the machine 
outweighed the disadvantages of bad power regulation; a 
generator Which could be short-circuited whilst running fully 
excited, or that could be inadvertently left standing idle on 
the bus-bars, was one that any station engineer could put bis 
confidence in. 

The ACTHOR, replying to the discussion, said that with plough 
steel wire they could get considerable ductihty at 125 tons 
to the square inch. That was giving them an ideal to aim 
at. which would be extremely useful to the builder if they 
could get that kind of material in larger pieces. The chrome 
nickel steel which was used for the end rings was a sample 
of what one could get in fairly big pieces if one paid the 
price, but if they built the whole rotor of high-tensile steel 
the cost would be considerable. The idea of using steel wire 


Which they 
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for the end rings had occurred to several, but there were 
Aifficulties to be encountered which made it rather unpromis- 
ing to tackle. j 
been built with forged plates threaded on a shaft, but that 
was rather costly in material, and when they had to put a 10, 
12, or 14-in. shaft through a rotor like that the shaft was not 
going to stiffen the thing at all; if it could be built the other 
way it was preferable to do it. There was also the alterna- 
tive possibility of using the ace forging; that was more or 
less a question of what material could be obtained. He did 
not say in London that steel makers would not supply these 
forgings, but that in the States they were not able to huy a 
forging to a specification that they considered satisfactory. 
Steel makers would willingly supply them with forgings, but 
it they wanted to insert an acceptance or rejection clause 
based upon radial teste and the ductility and elongation and 
contraction of area in regard to these tests, then no steel 
maker would take the order. It appeared that it was possible 
to get these in England, and if this material could be got 
in the large sizes, and they could get reasonable ductility, 
then the large forging was a reasonable construction. The 
end winding was the most difficult part of the rotor to keep 
cool. It was not possible to ventilate it satisfactorily. The 
total temperature rise in these windings was entirely safe 
from the insulation point of view; it was really the question 
of expansion and contraction which was going to limit them 
in the matter of temperature rise rather than insulation. In 
the States they rated machines upon their maximum con- 
tinuous output, and in England they were in the habit of 
calling for continuous overloads, ao that what one might call 
at 5, 000-k. v. A. machine would perhaps be more early 6,000 
K. v. A. on the basis of the paper. Short-circuiting at the works 
in some 5 might damage the machine; the final puncture 
test should be taken the very last thing, so that if any 
damage was done to the winding it would show up on the 
puncture test. Deformation of the end ring certainly occurred 
with an increase of the temperature, and when the machine 
got up to high speed there was usually a distortion of the 
ring due to the asymmetry of the windings. The ring ex- 
panded with temperature and changed from a circle to a 
more or less elliptical figure. It was not possible to put these 
rings on with such initial tension that they did not rise off 
their seat. The question was raised why so much trouble 
arose on the rotor, with a low voltage as compared with the 
stator; the trouble was not a matter of voltage, he was afraid; 
it was a mechanical trouble. Trouble had also arisen due 
to dirt accumulating, and he did not think the trouble had 
been any greater on 250-volt rotors than on 120-volt machines. 
One speaker asked why they had elongation in the material 
for the rotors. He thought they needed a ductile material 
capable of suffering a certain amount of elongation for several 
reasons. In the first place, they knew that in turning out 
these big machines in the shop they got all sorts of shop 
accidents. A tooth would get bent. There were heavy 
pieces to handle, and they were not always dealt with 
as carefully as they might be. Again, they knew it was not 
possible to get the effects they looked for. When the machine 
wae actually run the wedge, which was supposed to distribute 
the stress properly along the length of the tooth, held in one 
or two places and gave local stresses. They needed ductility 
from various points of view. It was the tangential stress and 
radial stress they had to take care of. He fully realised the 
importance and advantage of cleaning and washing air, but 
in the States there had been, until recently, a great opposi- 
tion on the part of operating engineers, because it was a 
nuisance and they did not want to be bothered with the 
matter, The rotor insulation was mica everywhere. Even in 
machines with 220 volts or so, the copper edge-winding was 
quite thick, something like one-tenth of an inch, and it was 
not hard to edgebend. He had seen the machine bend coils 
15 mils thick by about 71 in. wide. Each segment had two 
dovetails in the frame, and they took the extra precaution of 
insulating the core from the frame: they did not gain a 
«reat deal in reduction of core loss by doing that. Just how 
much variation one could allow in stress was a matter which 
had been the subject of a great deal of investigation. In the 
present case the stress was something like 4,000 Ih. in the 
Steel bolts. and the range of stress on the rotor was less than 
1.000 lb. The total range of stress even on the bottom of the 
thread was less than the safe limit for an indefinite number 
of reversals. With regard to expansion, the tenth of an inch 
was elastic expansion; it was not a stretch. The point raised 
in the paper was not that they could not get the tensile 
strength radially. but they could not cet ductility. In reply 
to the Chairman’s remarks, he said that machines had been 
Dnilt of 10.000 k. v. A. at 1,500 R. p. M. with Self- contained 
blowers, and it was simply a matter of balancing up the 
advantages and possibilities. Personally, he thought in big 
machines there were considerable advantages in using separate 
blowers, particularly when they came to modern stations in 
which the ventilating system could be thought out in advance 
and they could get a proper intake duct running the whole 
length of the station, and outlet duct and filtration plant, etc. 
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Colombia. — II M. Minister at Bogota says that electric 
light fittings and shades are among the goade hitherto euvvlied ty 
German firms that are in demand there.— Board of Trade Journal. 


A considerable number of big machines had. 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 
Compited expressly for this journal by Missus. W. P. Tuompsow & Co. 


ectrical Patent Agents, 285, High Holborn, London, W. C. 
Liverpool and Bradford. p on C., ond as 


1915. 


16,780. “ Switches for electric cycle lamps. F. Waestwoop. 
29th. (Divided application on 7,909/15. May 28th.) 

ee „Electric generator or motor. W. H. F. Muapocu. November 

th. 


November 


16,797. “Casings for portable electric flashlights.“ E. C. R. Marsa (lnter. 
state Electric Novelty Co., U. S.A.). November 29th. (Complete.) 

16,814. ‘ Electric steel and alloy making and cefini n 
Hypr. November 30th. á 3 A TESE R 

16,817. “ Body warming electrical apparatus." 
ember 30th. 

16.886. Electromagnetic driving or transmission gear.“ 
November 30th. (Complete.) 


M. H. Goros wont. Na- 
A. A. Cians. 


e “ Electric switches.” E. T. Brook & O. H. Buor. Novembr 
th. 

16,853. “ Terminals for the flexible cables of medico-electrical apparatus.” 
E. E. Lakin, November 30th. 


16.854. Dynamo. electric machines of the commutator type.“ M. Watxre 
November 30th. 


16,885. Portable electric lamps. 
ember 30th. 


16,866. Huntin 
finding systems em 
30th. 

16,898. Alternating current motor-starters. O. ELTxreru. December Ist 


16,900. “ Cables for the distribution of electrical power. J. H. Bowntss 
and H. F. J. THompson. December Ist. (Divided application on 4.0. L. 
March 24th.) 


16.915. Spur gearin „ BRirisn THomson-Hovuston Co., Lro. (Gener. 
Electric Co., J. S. K.). ecember Ist. 


16,928. Dynamo-clectric machines. 
tio 1 to 16, 107/15. Convention date, December 2nd, 1914, France.) (Compiete.) 


16.933. Rotary converters.” O. H. Pierer & A. F. Purxs. December lat. 
(Complete.) 


16,9384. Intercommunication telephones.” F. T. Jackson. 

16,990. “ Sparking plugs. V. Perrett. December 2nd. 

16,992. “ Electrical signalling systems or annunciators, chiefly for bote 
INTERNATIONAL ELrecrTrIC Co., LTD., & R. G. æ Nor. December žad. 


16.993. Switches.“ INTERNATIONAL EITcraic Co., LTD., & R. G. 11 Nou 
December 2nd. 


16,994. Electrical heut radiators.” A. F. Berry. December 2nd. 


17.000. Audible signal devices.“ INTERNATIONAL ELECTRIC Co., Lro, an: 
R C. ve Nom. December 2nd. > 


17,008. “ Electric starters for internal-combustion engines,” 
and W. Hort. December 3rd. 


17,022. Electric furnaces.” AKTIEBOLAGET Evextriska Ucnaa. Drcember 
3rd. (Convention date, December 16th, 1914, Sweden.) (Complete.) 

17,033. “ Electric lamp fittings.” A. G. Detter. December $d. 

17,034. “ Means for laying and collecting field telephone wires. A. C. C. 
Smitu. December 3rd. 


17.060. Connection between electric incandescent lamps and holen 
S. Finves. December 4th. 


17,062. “ Electric furnaces.” H. A. Greaves & H. Ercum is. Decembe⸗ 
4th 


V. C. H. Gison & E. G. Baxxs. Nov- 


switch arrangements, and electrical range - 


or copy in 
f arrangements.” G. L. Coxu] . November 


ying suc 


E. Girarpeau. December Ist. Add. 


December 11“. 


B. Broms 


PUBLISHED SPECIFICATIONS. 


19164. 

7,692. CONTACT-BREAKER DEVICE FOR ELECTROMAGNETIC VipRATING Mrustis 
A. H. Maitre & V. H. C. Martin. March 26th. 
522.437. Arc Ixcanprscent Exscrraic Lamps. E. 
12th. 

22.550. ELECTRICAL HeaTinc Unit, AND METHOD OF MANUFACTURE THELIN. 
A. N. Macnical. November 14th. i 

22,715. AUTOMATIC AND SEMI-AUTOMATIC TELEPHONE Systems. Relay Aube 
matic Telephone Co. (formerly known as Betulander Automatic Telephone W. 
and W. Aitken). November 18th. l 

22,720. APPARATUS FOR HEATING AND STERILIBING Liguips. British Elects: 
Heater Co. & C. Kratt. November 18th. 


A. Gimingham. Norerbe 


22.867. Fuectrrotytic Cetus. II. C. Jenkins, F. F. Pattinson & R. Welle k,. 
November 2st. 
22,931. METHOD OF MANUFACTURING Evectric CONDENSERS. Galvanopi i 


werke (System Vogt), S. Szubert, Kommanditgesellschaft & Vereinigte 
tricitatswerke Ges. November 23rd. (November 22nd, 1913.) 

23,282. TELEPHONE HAND SETS OR INSTRUMENTS. Automatic Telephone A 
facturing Co. (Automatic Electric Co.). November 30th. 
93,992. E.rcTricaAL PROCESS FOR Propucinc CxANIDES. 

ember 30th. (June 25th, 1914.) 
24,676. EvectricaL Heating ELEMENTS. 


24,108. CONTROLLERS FOR El. CT RIC Motors. 


J. E. Bucher. Nc. 


F. S. Grogan. December Tth. 
Pickerings, Lid., am 


Fothergill. December 15th. y „ 
24,631. Exectric INSULATORS. Soc. Ceramica Richard - Glnoti. Deren 
24th. (April 30th, 1914.) 
19015. 
569. ELECTRICAL STEERING AND LIKE GEAR. Harland & Wolf. Lid. © 
H. II. Bentley, January 13th. 
1,404. CONTROLLING DyNAMO-ELECTRIC MACHINES RUNNING af Varvio Sri 


H. F. Foster & Sharpe. January 28th. 
1.671. PROTECTIVE APPARATUS FOR DYNAMO-ELECTRIC GENESATOKS 
Tallent-Bateman, February 2nd. : 
E. R. Hough & L. Harns” 


. T 


2.928. ELECTRIC Lictit FITTINGS OK BRACKETS. 
February 23rd. a 
3,502. INDUCTION MOTORS. British Thomson-Houston Co. (General Exit 
Co., U. S. A.). March 4th. An 
7,206. ELECTRICO STARTERS FOR INTERNAL-COMBUSTION ENGINES. A. 
Midgley & C. A. Vandervell. May 13th. 


7.675. MANUFACTURE OF ELECTRIC Cases. W. F. Smith. May Nad. M- 
8rd, 1914.) Agra 

10,133. Process ror THE ELECTROLYTIC Derosition ON aLt MrTAaLP Saas 
nium. Tin, NICKEL, COPPER, ZINC, IRON, STEEL, OR ALLOYS THEREOF s 
July 12th, 


THE. 


ELECTRICAL REVIEW. 


DECEMBER 24, 1915. 


No. 1,987. 


VoL. LXXVII. 
ELECTRICAL REVIEW. 

Vol. LXXVII.) CONTENTS: Deceraber 21, 1915. [No. 5 : 
Domestic Electric Heating ae ae * 301 
Lead (EIJ eee 200 eee ace 803 
National Electrical Development in Italy oe eve .. 802 
Munition Workers and Recruiting us 7 *ͤ 803 
The British AERE BEA aži Bleotrieal Machinery 

(concluded) ise ~~ 803 
Legal... e0e eee eee een eee eee eee 808 


British Business Methods which must go eee ave * 807 
New Electrical Devices, Fittings and Plant (iliue.) ... 
Oorrespéndence— 


The Institution and Alien Enemy Members oe = 810 


The A. E d. Meeting ü sus aio Saver STL 
To Investigate the Russian Market woe „ 811 
Electrolytic Copper ... wae sea * 811 
Trade Statisties of the Straits Settlements ove eee oe 812 


War Items ... eee eee eee eee 000 ooo „% 313 


Share List of Electrical Companies ove cee ove * 824 
Market Quotations .. oe 000 824 
Exports and Imports of ‘Electrical Goods during Nov., 1918 825 
After the War eee eee 000 eee ee 826 
Blectric Heating, by G. Wilkinson (ilius.) —s aee 828 
The Design of High-Pressure Distribution Systems, by J. R. 5 


Foreign and Colonial Tariffs on Electrical Goods eos .. 882 
New Patents Applied for, 1918 eve coe eas — 832 
Abstracts of Published Specifications eee eee eee eee 832 
Contractors Oolumn * a.. 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 


TO BE OBTAINED BY ORDER FROM ANY MEWSAGEST m TOWN OR COUNTRY, 
OFFIOE 1-4, LUDGATE HILL, LONDON, E. 0. 


Telegraphic Address: * Aezuxay, Lon non.“ Code, A BO, 
Telephone Nos.: City 997 ; Central 4425 (Editorial only). 


“The Electrical Review is the recognised medium of the Electrical Trades. and has 
by far the Largest Circulation of any Electrical Industrial Paper in Great Beitain. 


Subscription Rates. — Per annum, inclusive, in Great Britain, 
#1 is. td. ; Canada, £1 88. 10d. ($5.80). We ell other countries, £1 10s. 
FOREIGN AGENTS: 

ADELAIDE: Messrs. Atkinson 4 Co., MrLBouRNE: The Mining & Engi- 
Gresham Street. neering Review, 90, William Street; 

AvuckLaND N. Z.: Gordon & Gotch, Gordon & Gotch, Queen Street. 
Albert Street; The Mining and 
Engineering Review, S8la, Strand 


MILAN: Fratelli Tre 
New Tong: D. Van Nostrand, 25, Park 


cad Place. 

Arcade, Queen Street. Panis: Boyveau & Chevillet, 22, Rue 

BaispaneE: Gordon & Gotch, Queen St. de la Banque. 

Creistcnurce, N.Z.: Gordon and i Gordon 4 Gotch, 
Gotch, Manchester Street. MR : Loescher & Co., Corso 


Roms : 

Umberto 1° 307. 

SYDNEY: The Mining & Engineering 
Review, 273, George Street; Gordon 
and Gotch, Pitt Street. 

Toronto, Ont. : Wm. Dawson & Sons, 

, Manning Chambers; Gordon 
and Gotoh, 192, Bay Street. 

WELLINGTON, N. Z. Gordon & APN: 
Cuba Street, 


Duxerpnis, N.Z.: 
Princes Street. 
JOHANNESBURG, CAPETOWN, BLOEM- 
FONTEIN, Dongan, Porr ELIzA- 
ee &c.: Central News Agency, 


Gordon & Gotch, 


Launceston: Gordon & Gotch, 
Cimitiere Street. 


Cheques and Postal Orders (on Chief Office, London) to be made bay bie to 


THE CTRICAL Review, and crossed “London City and Midland Bank, 
Newgate Street Branch.“ 


NOTICE. 


N view of the recent Increase in the 
Postal Charges, our Subscription 
Rates for Great Britain and Canada 
will until further notice be increased to 
£1 Is, 8d. and £1 3s. 10d. respectively. 


DOMESTIC ELECTRIC HEATING. 


JuDGING by the interesting lecture of Prof. A. H. Barker 
which was reported in our last issue, the vexed question 
of radiation versus convection is making decided 
progress towards a scientific solution. Prof. Barker and 
Prof. Leonard Hill have devoted close attention during 
recent years to the study of physical comfort—a condition 
which is determined by the most vague and indefinite 
criteria, involving the personal element in its most 
aggravated forms, together with questions of a physiological, 
and even a psychological, nature, which help to render the 
problem in the last degree elusive and intangible. In spite 
of these obvious difficulties, many of which are owing to the 
extraordinarily wide range over which Nature provides for 
automatic compensation in the human organism, and which 
enables a man to be comfortable when he thinks he is comfort- 
able, these investigators have already thrown light on many 
obscure aspects of the subject, and have overthrown some 
of the most firmly established of our prejudices. Amongst the 
latter is the belief that the oppreasiveness of a vitiated 
atmosphere is due to its impurities, whereas it is 
derived almost entirely from monotony of temperature, lack 
of motion of the atmosphere, and excess of moisture 
content. Experiment has proved to demonstration that the 
percentage of CO, in the air of crowded rooms has nothing 
to do with the discomfort that is experienced — at the 


worst it never amounts to 1 per cent., while the pro- 


portion of oxygen is never reduced by more than 1 per 
cent. Our faith in the “normal” air temperature of 60° F. 
has also been rudely shaken; and now Prof. Barker shows 
us that cool air and efficient radiation are the objects at 
which we should aim, if we wish to make the most efficient 
and appropriate use of electric heating in our homes. On 
the other hand, he has in effect confirmed the old saying : 
Keep the feet warm and the head cool. 

The scientific man, when confronted with a strange new 
problem, will at once set about reducing it to terms of exact 
measurement; until he has succeeded in this his advice is 
of no more use than that of any looker-on. This is what Profs. 
Hill and Barker have taken in hand ; the former invented 
the “‘katathermometer” and (with Mr. Griffiths) the 
„ caleometer,”’ which we described in May last year, while 
the latter has devised special thermometers for measuring 
air and radiation temperatures. With these and other 
apparatus the subject of physical comfort is being defined 
in terms of degrees and watts, and we hope that in due 
course it will be possible to provide every person with a 
„comfort formula,“ such as we now have for our eye- 
glasses—and to specify the exact means by which the 
formula can be most effectively applied. 

In the meantime, neither we nor the author of the lecture 
must be understood to condemn the convector type of elec- 
tric heater, which also has its uses; the conditions to 
which Prof. Barker specifically referred were given in our 
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report, and it will be noted that he was dealing only with . 


the occasional use of electric heating. In the I. E. E. paper 
by Mr. G. Wilkinson, of which an abstract appears in this 
issue, the problem is attacked from a totally different point 
of view. We are pleased to note that the author's experi- 
ments were based upon a suggestion that we made some 
time ago, to the effect that it might prove commercially 
feasible to maintain a room at a uniform temperature even 
if occasional heating were found impracticable ; for it 
would only be necessary to make good the loss of heat, 
instead of having to warm up the walle, furniture, &c , each 
time from the cold—a proceeding which, as Prof. Barker 
has shown, demands a relatively enormous output from the 
heating apparatus. It will be admitted by supply engineers 
that a 24-hour demand of this kind, with a fixed maximum 
and an excellent load factor, could be awarded an extremely 
low tariff—certainly not exceeding Id. a unit, and probably 
much less. Mr. Wilkinson makes no extravagant claims for 
the system which he has developed, and recognises that the 
relative values of radiant and convected heat have yet to be 
decided; that a due proportion of the former is indis- 
pensable to comfort (according to British standards) is 
explicitly stated in his paper. On the other hand, Prof. 
Barker makes it clear that the air temperature must be 
raised above a certain minimum in order to attain to com- 
fortable conditions. It will be seen, therefore, that the 
authors’ views are by no means opposed to one another, 
though their methods differ so widely, and we feel that each 
of them has materially assisted in advancing the cause of 
electric heating. 

Our congratulations are due to Mr. Wilkinson on his 
successful development of ingenious automatic devices for 
controlling the temperature, which seem likely to prove 
useful also in other relations. 


. 


Lead THERE have been sharp movements iu 

ý the lead market during the past few 
weeks which have resulted in values being placed upon a 
higher level than for very many years, and in view of the 
enormous consumption of the metal for munition purposes, 
there is a general feeling in the market that the vigorous 
buying impulses which have become a recurring feature in 
the situation, may, perhaps, develop again, and establish 
still higher records before the dawn of peace. On the 
whole, there has not been any excess in the arrivals of 
metal coming to hand here ; in fact, there have been periods 
during which very little available lead has come forward 
from the principal producing countries. A large proportion 
of the Broken Hill output is being shipped direct to the Far 
East, in connection with Russian ammunition requirements, 
and this naturally tends to reduce the quantity of lead 
available for London. There has latterly,been more lead 
coming in from the United States, but the difficulties which 
have to be overcome in getting material from the smelters 
to the coast, and from there across to Europe, are at times 
most trying, and the result is that less relief than might 
reasonably be expected is forthcoming from trans-Atlantic 
sources. In America the tendency of prices has again been 
upwards under tbe influence of heavy buying, mainly in con- 
nection with growing home requirements, and, so far, the 
excessive figures ruling have not the result of checking any 
buying. Of course, round present prices consumers will not 


purchase far ahead. So far, their policy has been unfortunate, 
but, nevertheless, speaking broadly, users are, no doubt, 
right in limiting their commitments. The duration of the 
war is, of course, most uncertain, and there is growing 
impatience in the commercial community at the dilly-dallying 
which has marked every stage of its conduct, and ab the 
lack of grasp of every situation which had to be handled by 
our authorities. 

The future of lead, like all other metals, depends upon 
the display of a greater determination in high quarters to 
wage the war energetically ; and the longer there is delay in 
carrying out the policy to which we are committed, the 
longer will it be before prices can reach a reasonable figure 
again. There has not been any Russian buying so far this 


month, indeed it is stated that all credit facilities hate 


been suspended, and that ship owners do not know 
where their vessels are: people with metal to ship‘are mt 
able to ship it because they are not able to get credits opes, 
and generally a state of chaos prevails which is felt keenly in 
connection with lead. 


National THE endeavours which are now being 
Electrical put forth in Italy with the object of 
Development emancipating the country from the pre- 
in Italy. dominance held in that market prior to 
the war by foreign electrical machinery are becoming stronger 
month by month. Among the latest developments is the 
attitude which has been assumed by the managing engineen 
of a number of supply works who met at Milan in November 
to consider the quéstion of obtaining relief from the 
Government tax on the consumption of energy used for 
heating purposes. After temporarily disposing of this 
problem the engineers who represented the electricity works 
at Milan, Brescia, Como, Cremona, Modena, Parma, Rome. 
Turin, Verona, Vicenza, Voghira, Bergamo, and Padova, 
proceeded to discuss the action taken by the Associazione 
Elettrotecnica Italiana in order to promote the nationi 
industry in the construction of electrical machine, 
and they decided to recommend their respective 
electricity supply administrations to give preference 
to manufactures produced in Italy. It is impo- 
sible to ascertain from this particular report what precis 
action has been or is intended to be taken by the Ase 
ciation in question, which represents the electrical profession 
in that country; but early in December information came 
to hand which proves that if necessary even a technial 
association can become sufficiently patriotic to conside 
dignity of no account when national industrial affairs are 
regarded as of primary importance. 

The A. E. I., we learn, has inaugurated a movement sim- 
ing at the development and independence of the indostyy. 
and an extensive programme of action bas been arranged. 
In the first place, the Association has decided to invite te 
various sections to promote conferences on the subject, and 
to form in connection with each section a Commitee for 
the purposes of propaganda, so as to keep alive the attento 
of the public in regard to national mannfactares. The 
object in view is to endeavour to secure that writers of reog: 
nised authority shall discuss the political and social aspects of 
the question in the technical and political Press, and the 
monographs shall be published illustrating the Italian vo 
in which machinery and plant wholly or partly œ 
national production are installed—emphasis being laid 
the results which have been achieved. In the third Pace. 
it has been agreed to take action in relation to the Govert- 


ment, the provincial authorities, the municipal conc. 


and the companies, with a view to the public administratio . 


being induced to give absolute preference to national maas- 
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factures. The Association has also undertaken to develop 
action in respect of the import duties, to promote the 
improvement of national producte, and, finally, to improve 
the sysben of technical education. By way of preliminary 
work the Milen section has now made arrangements for a 
series of lectures, whieh are intended to educate the public 
as to the potentialities of the country in the sphere of 
industrial economics, and among the names of the lecturers, 
in addition to Signor (Engineer) Semenza and Profs. 


Menozzi, Belluzzo, Motta and Giordiano, is to be noted that 


of the well-known statesman and economist, Signor Luigi 
Luzzatti. 

The programme of the Italian Association, which also 
deserves the attention of the Council of the Institution of 
Electrical Engineers, will; doubtless, satisfy to some extent 
the wishes of our Italian contemporary, the Elettricita, but 


it is highly probable that the latter will find, after careful 


examination, that the scheme does not go sufficiently 
far. Our contemporary, discussing the problem of the 
advancement of national industry shortly before the 
announcement of the A.E.I.’s programme, suggested 
that a forward step in this direction would be made 
when the Italians succeeded in securing uniformity 
in the conditions of contract for the delivery of machinery 
by the adoption of rules to be observed by all, and it was 
urged that the Association should establish standargs with 
which machinery and materials should comply, as a guarantee 
of efficiency, and that those who agreed to adhere to the rules 
should offer guarantees in this. respect. In this way pur- 
chasers of plant of small sizes, who desired to save 
themselves the expense of consulting advice, would obtain a 
sense of confidence in national manufactures. The Italian 
journal is also impressed with the special trade-mark which 
has been introduced in France by two trade federations, 
including the Hardware Federation, for the prevention of 
fraud, and which, it is suggested, should also be adopted 
by the French electrical engineering industry. It is 
assumed that the trade-mark which is referred to in con- 
nection with the French electrical industry would likewise 
be of advantage if applied to Italian industry, with the 
word Italy in the centre of the oval ring, instead of 
the word France.” | 


VERY little, if any, improvement 


Munition ; 
Workers ana T to ea 3 place fe the 
Recruiting, n tions ruing in the wire-drawing 


industries during the past few weeks. 
Manufacturers are sparing no efforts and expense to ensure 
reasonable working conditions, despite the hea vy odds to the 
contrary. A fair proportion of the workers of military age 
appear to have attested under Lord Derby’s scheme, but 
this action, in view of the statement made by the Minister 
of Munitions at the last moment, was quite voluntary, and 
the failure to attest did not carry with it any troublesome 
responsibilities or reflections. With regard to the question 
of the exemption of manition workers, whether of military 
age or not, it is doubtful if any single man engaged in the 
manufacture of wire can be transferred to any military 
service whatever without causing grave difficulties in the 


workshops, and it is, therefore, of the greatest importance 


that no military or official agency of any kind, other than 


the Minister of Munitions, be allowed to interfere with, or 


decide upon, this question. We cannot expect to secure the 
maximum output of munitions if men are withdrawn from 
the workshops for military service. The fact that a pro- 
portion of munition workers of military age have attested 
ander Lord Derby’s scheme, while others have not, has 
caused, as it was bound to do, some uncertainty in con- 


trolled workshops. It might have been more satisfactory 


for all concerned if something more definite and conclusive 
bad been decided upon before putting the scheme into 
effect. 


THE BRITISH STANDARDISATION RULES 
FOR ELECTRICAL MACHINERY. 


(Concluded from page 743.) 


WHILE in many respects the new standards corre- 
spond closely with those adopted by the British Elec- 
trical and Allied Manufacturers’ Association (which 
were published in our issues of May 23rd, 1913, and 
May 21st, 1915), there are numerous points of differ- 
ence in detail, and the two codes are drawn up in 
quite different styles. 

The E. S. C. rules no longer include 25 cycles as a 
standard frequency, only 50 cycles being so named, 
the B. E. A. M. A. rules retained both values. In addi- 
tion, the latter gave a list of standard voltages far 
high-pressure A. C. work, for generators, and for con- 
sumers' terminals, but in the new rules all these have 
been relegated to an appendix, and regarded appar- 
ently as evils thab cannot now be remedied, being 
described as“ the pressures im use on systems already 
in operation.” It is, however, recorded that manu- 
facturers in the past have been accustomed to 


‘standardise their motors for pressures of 110, 220, 


440 and 500 D.C., and for 200, 400 and 500 volts A. C., 
with a variation of 5 per cent. above or below these 
pressures. As for generator pressures, the E. S. C. 
is content to say that they have been standardised 
for a pressure suitable for the system which they. 
are to feed — surely a superfluous observation. 
Under the head of Types of Machines,“ there are 
no variations of importance, but the old ‘‘ enclosed- 
ventilated ’’ type is given the less cumbrous title 
‘“ semi-enclosed.”’ 

The sections on Rating” show some marked 
differences; the E.S.C. rules no longer recognise de- 
finite overloads for stated periods, and therefore the 
section which in the B.E.A.M.A. code specified those 


overloads and periods has no counterpart in the new 


code. The latter, moreover, recognises only two 
standards for short-time rating—one hour, and half 
an hour—whereas the former apparently accepted 
any period as standard provided that it were specified. 
The E.S.C., however, recognises a ‘‘ duty-cycle 
rating, which is defined as the continuous rating 
which is the thermal equivalent of the cycle of duty 
specified.“ 
In the B. E. A. M. A. section on “ Overloads,” pro- 
vision was made for discriminating between open 
and totally- enclosed machines, the latter not being 
required to carry overloads. 
The next sections deal with the all-important sub- 
ject of cooling-air temperature, and temperature rise: 
in the B.E.A.M.A. code the temperature of the at- 
mosphere was taken as 25 deg. C., and on this basis 
open machines were allowed a temperature rise of 
40 deg. C. on the windings and 55 deg. on the com- 
mutator and slip rings (by thermometer), or 55 deg... 


to 60 deg. for field coils (by resistance), while higher 


values were permitted in the case of semi-enclosed 
or totally-enclosed machines—up to 70 deg. C. (by 
resistance) on the shunt field coils of totally-enclosed 
D.c. machines. 

Bearing in mind the.clauses relating to overloads, 
it will be seen that the purpose of the rules was to 


avoid exceeding an actual temperature of about 90 


deg. C. in all cases. For tropical conditions or other 
cases where the cooling-air temperature was over 
35 deg..C., the permissible temperature rise was to 
be reduced by 20 per cent., except where special heat- 
resisting insulating materials were employed. Thus 
it will be seen that the various points which have 
given rise to so much discussion were dealt with in 
the B.E.A.M.A. rules in one way or another; but 
we think that the simple clear-cut standards now put 
forward by the E.S.C. will be welcomed generally 
by manufacturers, as they rest upon the simple and 
scientific basis that certain standard final tempera- 
tures shall under no circumstances be exceeded. It 
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is quite easy to remember that, starting from 40 deg. 
C., the temperature of textile insulations on station- 
ary windings of all kinds must not exceed 95 deg. C., 
that of rotating windings, 9o deg. C.; and that with 
incombustible insulating materials the temperature 
may be 20 deg. higher. This, of course, is not quite 
accurate ; rotating field coils may go up to 95 deg. C., 
and short-circuited windings to 100 deg., but the 
approximation is good enough for memory work. 

In the E.S.C. rules the observable temperature 
and the observable temperature rise are the thermal 
quantities which determine the British Standard 
Rating of a machine, thus testifying to the high 
importance attached to this consideration by the 
‘Committee, a view which is shared by the correspond- 
ing authorities in foreign countries; and, conse- 
‘quently, the sections dealing with temperature limits. 
etc., are comparatively extensive, comprising some 
36 clauses, as compared with 7 in the B.E.A.M.A. 
code. 

The mechanical strength and stalling torque tests 
which follow appear to be unrepresented in the 
B.E.A.M.A. rules except in the case of motors with 
short-time rating. Obviously, such tests are de- 


sirable. Roughly speaking, they correspond to the 


application of mechanical forces double the normal 
values. 

We now come to the dielectric tests, which are 
second in importance only to the temperature regu- 
lations; these are set out at great length in the 
E.S.C. rules, occupying 19 clauses. It cannot be 
said that the new code possesses the same simplicity 
in this respect as the B. E. A. M. A. rules, the voltages 
to be applied being arrived at in a variety of ways, 
and being subject to numerous variations and excep- 
tions. As an extreme instance, in Clause 83 (Dura- 
tion of high pressure test) there is an exception 
within an „ leading to a highly involved 
‘construction. In the table of test pressures we find 
twice, thrice, ten times, and 2} times the rated pres- 
sure of the machine or transformer employed, with 
various additions and minima; surely the desired 
result could have been attained without all this com- 
iplication. It is not as if the quantity tested were 
capable of precise determination; the test, in fact, 
merely shows that it is above a certain value, but 
‘how much above is unknown. 

The E.S.C. rules have little to say about short- 
circuit tests, except that when required they must 
he specified at the time of ordering the machine. The 
B. E. A. M. A. clause on this subject, on the other 
hand, runs out to quite a little treatise on short-cir- 
cuit tests (against which objections are raised) and 
‘the use of reactances. 

Tolerances are provided in the B.E.A.M.A. rules 
for steam consumption, efficiency, etc., but in the 
E. S. C. code only for the speed of a motor above 
3-H.P., and it is explicitly stated that there ‘is no 
‘tolerance on temperature rise. 

Tt may be noted that the B. E. A. M. A. rules allowed 
a tolerance of 2 deg. C. on the temperature rise, 23 
per cent. on steam consumption, a scale of tolerances 
for the efficiency of transformers and machines, and 
the power factor of the latter, and provided a con- 
ventional ‘‘ average load on which to base average- 
load guarantees. Tolerances were also allowed on 
the speed of motors, the slip of induction motors, 
and inherent pressure regulation rise. Penalties and 
bonuses were to be taken only on the amount by 
which the observed deviation from the guaranteed 
results exceeded the tolerance. Elaborate specifica- 
tions were also drawn up with regard to the amount 
of angular displacement and cyclic irregularity per- 
missible in the case of alternators intended to run 
in parallel, as well as the precautions to be taken to 
prevent hunting due to resonance by the provision 
of suitable fly-wheel effect or damping devices on 
the generator. 

The information to be given on the rating plate 
receives a good deal of attention in both codes, 


especially in the case of A. c. machines and trans- 
formers. The B.E.A.M.A. rules provided for letters 
on the terminals of the different phase windings, and 
connection diagrams; the E.S.C. for letters on a 
similar plan and connection diagrams, together with 


vector diagrams showing the phase relations in a 


three-phase transformer. This information is very 
necessary, and will save a great deal of time and 
trouble, as well as expense arising from mistakes in 
connections. Directions for carrying out the system 
are given in great detail in both codes. 

The E.S.C. ‘rules also include particulars of infor- 
mation to be given with inquiries and when ordering 
machines, which were not provided for in the 
B. E. A. M. A. rules. It is interesting to note the re- 
commendation in the former that the most econo- 
mical load of generators and turbines should be equal 
to 80 per cent. of the maximum continuous output 
of the generator (i. e., of the rating in kilowatts); 
the power factor, if not specified, is to be taken as 
o. 8, and the steam inlets of the turbine should be 
capable of dealing continuously with outputs 12 per 
cent. in excess of the rated output, or 40 per 
cent. in excess of the most economical output. The 
B.E.A.M.A. rules, on the other hand, also contain 
sections not represented in the E.S.C. code, pro- 
viding symbols for switches and connections, miscel- 
laneous gear and parts of machines, and instruments, 
as well as letters for use on diagrams and rules for 
the arrangement of bus-bars, etc. These and other 
useful features of the B.E.A.M.A. rules might well 
be incorporated, with modification, if necessary, in 
the E.S.C. code in the future, and if they can be 
accorded international agreement, so much the better 
—though this may prove a difficult matter. 


Harmonics in Oscillograms.— In the issue of the 
Journal of the Institution of Electrical Engineers for December let 
there isa communication by Prof. G. W. O. Howe on the subject of the 
amplitude and phase of the higher harmonios in oscillograms, The 
author studied these owing to a doubt as to escent er 
magnitude and phase of the ropa in the potential 
wave of alternators as recorded by the raph ; he has recently 
shown that the ripples due to the teeth of an alternator should be 
symmetrical with respect to the that the 
machine is on open circuit anc that there is no dissymmetrzy in the 
magnetic field. Many oscillograms showed the ripples to be an- 
symmetrical, and the question arose whether the 
could be in any way to blame. In the result, says the author, 
oscillograph was completely exonerated, and the cause of the dir- 
placement of the ripples must be sought elsewhere, By varying 
the damping of the oscillograph, he finds that for general parpoess 
an oscillograph should be adjasted until there is a slight bot 
obvious overshoot on suddenly applying a steady potential difer- 
ence, as with this condition (with the oscillograph slightly under- 
damped) the amplitude and phase displacement of the harmonics 
are more correct than with oritioal damping. 


Educational Note.—Crry Ax D GuILDS oF Loxpox 
INSTITUTE : DEPARTMENT OF TECHNOLOGY.—The report of the 
department for the past Session, which was issued last week, 
states that the number of students in attendance at the technics! 


electrical engineering, 626 ; electrometall 29. The examine 
express regret at the lack of initiative 0 displayed by 
candidates in all grades of electrical engineering, and state that 
the students are not taught sufficiently well to think for them- 
selves and to get down to what is really useful. They remark that 
the examination should be a test not sw much of what the Ad 
knows as of what he can do, 


Pit Youths Fined.—Two pit youths were each fined 
three guineas and costa, or in default six weeks’ imprisonment 
for taking the insulation off an electric light oable at the Mansield 
Colliery and connecting the cable with the signal wire Two 
men received shocks in consequence of the youths’ larking. 
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LEGAL. 


WORKMEN'S COMPENSATION CASES, 


In the City of London Court, on December 16th, before Sir John 
Paget, Bart., K. C., the case of Watson r. Telegraph Construction 
and Maintenance Co., Ltd, was mentioned. Plaintiff, Henry 
Watson, of East Greenwich, made a claim against the defendants 
for damages under the Workmen's Compensation Act for the loss 
of his right eye, caused by the loose end of an eleotric wire hitting 
it, necessitating its removal. He was totally incapacitated for 
work for a period of two months, and would not be fit to resume 
his former work, at which he earned 24e. 4d. a week, for about 
three months. The defendants agreed to pay £70 in full discharge 
and the plaintiff accepted it. His solicitor, Mr. Watts, said he 
would want a glass eye, and his father had spent various sums 
on his behalf. The Deputy Judge sanctioned the payment of £30 
to meet the plaintiff's immediate necessities, and directed that the 
balance, £40, should be invested in War Loan for the plaintiff's 
benefit later on 

In Falkirk Sheriff Court, parties’ agente were heard in debate 
in an action under the Workmen's Compensation Act, 1906, at the 
instance of the Soottish Central Electric Power Co., Falkirk, 
against Wm. Kerr, of Grangemouth, one of their employés, asking 
the Court to review a weekly payment which they agreed to make 
to the workman under an agreement dated September 25th, 1914, 
and recorded with the Sheriff Clerk at Falkirk on October 8th, 
1914, whereby the employers agreed to pay, and the workman 
agreed to accept, compensation at the rate of 138. per week during 
the claimant’s total incapacity for work as the result of an 
accident. The workman returned to work with the employers, 
when payment of compensation was stopped, and the employers 
aver that the workman's incapacity bas now ceased. The work- 
man lodged defences in which he pleaded that, there being no 
weekly payment in existence to review, the application should be 
dismissed. SHERIFF MOFFATT has now repelled this objection, 
and has allowed a proof. His Lordship remarked that it appeared 
to him that the respondents were entitled to have a weekly payment 
reviewed when it was the subject of a recorded agreement. 


ATTWELL r. WEST HAM CORPORATION. 


In the Bow County Court, on December 15th, his Honour Judge 
Smyly. K C., gave his considered decision in the case of Attwell 
r. the West Ham Corporation. The facts have already been reported 
in the ELECTRICAL REVIEW. The case was tried by the jury, who 
sat for five whole days, finally giving a verdict for the plaintiff for 
£350 damages and costs. A new trial was then applied for on the 


ground that the verdict was against the weight of evidence, and 


the legal arguments lasted two days. 

JUDGE Smy ty said he failed to find any ground for interfering 
with the verdict of the jary. There might bea lot to be said about 
the glover, but the jury had had the evidence before them, and 
having decided, his Honour could see no reason to upset the 
verdict. There was a suggestion that the jury were not impartial, 
a3 they had shown signs of impatience, but he saw nothing of it 
and thought they displayed marvellous patience. His Honour 
therefore ordered the verdict to stand, but granted leave to appeal. 


A DUBLIN ARBITRATION. 


Ix the Chancery Division, Dublin, last Friday, Mr. Justice Barton 
gave jadgment in favour of the Kingstown Urban Council on the 
application made on behalf of the Dublin Southern District Electric 
Supply Co., Ltd, in the matter of an arbitration between the 
company and the Council in respect of the Electric Lighting Act, 
1882, and the Electric Lighting Order Confirmation, No. 8, Kings- 
town Act, 1914, fur an order directing the Taxing Master to tax 
the costs of the Company against the Kingstown Urban District 
Council referred for taxation under order of the Court of March 
31st last, under the scale provided for by the Acts for the taxation 
of Parliamentary costs, or, in the alternative, directing that the 
costs should be taxed as Chancery costs on the higher scale as 
between solicitor and client, or for such order as to the Court 
might seem reasonable, The arbitrator, Mr. S. L. Brown, K. C., in 
his award, had awarded costs as between party and party, and his 
Lordship decided that he had no power to enlarge the terms of the 
award in that respect. 


MUNITIONS CASES. 


Ar the Bolton Munitions Court on Desember 15th, complaint was 
made by an employé of the South Lancashire Tramways Co., that 
the company had unreasonably withheld his leaving certificate. 
He contended that he had not been engaged on munitions, directly 
or indirectly. For the company, Mr. EpwARD ES, general manager, 
said the man had been employed as an attendant at a sub-station at 
Hindley, where electrical energy was transformed and used for 
tramway purposes, for collieries, and for the electric lighting of a 
military camp. Mr. Sellars (chairman) said that collieries were not 
munition works, and he did not ae that the lighting of a military 
camp came within that description. No leaving certificate was 
mecessary in this case, and the applicant would be supplied with a 
statement to that effect. 

At the Blackburn Munitions Court, on December 15th, an elec- 
trioian employed at Preston complained that his employers had 
unreasonably withheld his certificate. He said that his work had 
considerably increased since the war started, and he contended that 
he was inadequately remunerated. Before the war he earned £2 a 


week and received 48. per week for teaching at the Technical 
School. He had had to give up the latter since the war; his 
wages were now about £2 10s., and he worked 14 or 15 hours more 
than he did before the war. He considered that he was doing two 
men's work. Mr. T. E. Mansfield (chairman) questioned applicant, 
who admitted that he had lost a lot of time,—A representative of 
the firm said he had never heard applicant complain that he was 
overworked.— Mr. Mansfield : He is not overworked ; it is rubbisb. 
—The representative of the firm added that the man's average 
wages for the past ten weeks were £2 108. 3d., but he could have 
earned about 7s. per week more if he had worked all the hours, 
In answer to questions, applicant said he had not decided upon 
another job, and he would probably try to join the Army.—Mr. 
Mansfield said he would get more than this if he joined the Army, 
and he would advise the man not to make the change if he found 
his present employment hurt him.” This was the worst case he 
had had before him of thiskind. The certificate would be refused, 
and he felt half inclined to make applicant pay the costs. The case 
had been an absolute waste of time, and the applicant ought to have 
known better than bring it.—The representative of the firm said 
they did not aek for coste, and the Chairman said that if anyone 
else brought a case of this kind, the applicant would have to pay 
costs. 


DEALINGS IN MARCONI SHARES. 


In the Court of Appeal on Thursday, 16th inst., Lords Justices 
Swinfen Eady, Phillimore and Pickford delivered their reserved 
judgments on the appeal of Mr. Samuel Segar, in the action which 
he unsuccessfally brought against Mr. Godfrey Isaacs for an 
alleged breach of an oral agreement to take over blocks of shares 
in the English and American Marconi Companies and the Pekin 
Syndicate, or to pay the difference between their purchase price 
and the sale price, namely, £8,655. - 

Mn. JUSTICE BAILHAORR, who tried the action, whilst holding 
that the agreement was made, came to the conclusion that the 
consideration alleged was not the true consideration, and was quite 
inadequate to support the promise. He further found that the 
true consideration consisted of improper, indirect threats, and he 
held in terms that the claim was from first to last a i 
claim, and that the action was a blackmailing action. He accord- 
ingly entered judgment for the defendant, but without costs. The 
plaintiff appealed contending that the consideration was in fact 
that which he affirmed it to be, namely, forbearance on his part to 
bring an action against the defendant for misrepresentation and 
misfeasance. 

LORD JUSTICE SWINFEN EADY, in a lengthy judgment, said 
that he was perfectly satisfied that the judge arrived at the right 
conclusion, that the plaintiff's claim was a blackmailing claim, 
and that this action was a blackmailing action. Therefore, in his 
opinion, the appeal should be dismissed. 

LORD JUSTICE PHILLIMORE dissented. Ia his view, the alleged 
agreement was not improbable, and, like Mr. Justice Bailhache, he 
was driven to the conclusion that it was made. He, however, could 
not agree that there was any turpitude on the part of the plaintiff 
in making the agreement, or that the claim was a blackmailing 
claim, or the action a blackmailing action. He thought that the 
plaintiff was entitled to judgment. 

LORD JUSTICE PICKFORD gave judgment, dismissing the appeal. 


In his opinion there was no ground for interfering with the find - 


ings of the jadge in the Court below. 
By a majority, therefore, the appeal was dismissed, with costs. 


S. WoL & Co., LTD., r. AUTO-WHEELS, LTD. 


In the King's Bench Division on December 17th, before Mr. Justice 
Bailhache and a special jury, an action was brought by S. Wolf and 
Oo., Ltd., mechanical and electrical engineers, of Southwark Street, 
S. E., against Auto-Wheels, Ltd., of Russell Road, Kensington, to 
recover £2,584 for auto-wheels and magnetos supplied to the 
defendants. The principal defence set up by the defendante was 
that the plaintiffs were not principals in the transaction, but were 
the agents of the German firm of Unterberg & Helmle, of Durlach, 
Germany, manufacturers of the “U & H” magnetos, and that the 
plaintiffs could not remit the account because of the proclamations 
against trading with the enemy. In reply to this, the plaintiffs 
denied that they were agents of the German firm, and said they 
bought from Unterberg & Helmle and sold again, as principals, to 
tie defendants. 

Mr. Holman Gregory, K. C., and Mr. Bromley Eames appeared for 
the plaintiffs, and the defendants were represented by Mr. Gordon 
Hewart, K. C., and Mr. McCardie. 

There was a counterclaim by the defendants for damages for 
alleged fraudulent misrepresentation. This alleged misrepresenta- 
tion was denied by the plaintiffs. 

Mr. HOLMAN GREGORY, K. C., in opening the case, said that the 
plaintiffs were mechanical and electrical engineers, and defendants 
carried on business making auto-wheels and magnetos, The claim 
was for £2,584 for magnetos sold and delivered, and the defendante 
alleged that, the money being due to the German firm, they oould 
not pay. The plaintiffs would show that they bought from the 
German firm who made these magnetos and then sold to the 
defendante. 

MR. GORDON RICHARD, a director of the plaintiffs, then gave 
evidence. N 

Eventually Me. GORDON HEWART announced that the plaintiffs" 
claim would not be further contested. The defendants withdrew 
the suggestion that the plaintiffs were agents in the traneactions, 
and withdrew the charge of misrepresentation. Judgment was 
entered for the plaintiffs for £2,546 128. 6 J., and costs. ) 
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SHRIMPTON v. THE NORTHREN POWER, LIGHT AND COAL Co. 


In the Chancery Division Mr. Justice Peterson, on Thursday, 
December 16th, heard this action, which again raised a question as 
to the defendant company's borrowing powers. 

Mr. Disturnal, K. C., and Mr. Hurmann appeared for the plaintiff, 
Mr. Hogg for the company, and Mr. Owen Thompeon for the 
defendant directors. . 

Me. DISTURNAL said the plaintiff was a bondholder in the com- 
pany, and in substance he asked for a declaration that the com- 
pany had no power to issue further bonds which were a prior 
charge upon the property comprised in the original bonds, and for 
an injunction to restrain the defendants from issuing any bonds 
charging the property of the company in priority to the plaintiff's 
charge. The statement of claim alleged a number of grounds in 
support of the claim, but the matter was confined to the 
single issue of whether or not a resolution authorising further 
borrowing powers wae valid or not, and that would depend upon 
the true construction of a section of the Companies’ Act of 1906. 
5 question was whether the Act meant that the resolution 

pted at a meeting held at Dawson City in September, 1911, 
must be passed by a majority of two-thirds of the subscribed 
capital of the company, or by two-thirds of the subscribed capital 
of the company represented at the meeting. 

His LORDSHIP took the view that the Act contemplated the 
resolution being passed by a two-thirds majority of the subeoribed 
capital represented at the meeting, and accordingly dismissed the 
action with costs, 


TAYLOR & FARLEY r. WEST BROMWICH CORPORATION. 


Tars case, which came before Mr. Justice Neville in the Chancery 
Division last week, related to an agreement made in 1912 between 
plaintiffs and defendants a supply of electricity for 
power to plaintiffs’ works for five years. The matter is reported 
in the 7imes for December 18th. Plaintiffs agreed to pay for their 
supply at a certain charge per unit, which should not be less than 
£266 per annum, a minimum of 80,000 units per annum being 
agreed upon. In December this year plaintiffs received a letter 
from the Corporation announcing that the price of energy must be 
advanced by 20 per oent. on the contract price owing to the rises 
in coal, labour, &. If they were not willing to agree to the 
increase, the amount of enerzy supplied would be either reduced 
or the supply cut off altogether. Plaintiffs replied that they would 
hold defendants to their agreement, and defendants sent notice to 
the effect that they would curtail the supply by cutting them off 
two hours per day from December 20th. Plaintiffs then applied 
for the injunction that was now sought. Ic was explained that to 
cut off the supply would materially affect the execution of very 
pressing work. MR. JUSTICE NEVILLE granted an interim injuno- 
tion extending until the first Briday of next sittings. 


Osram Lamp Works, LTD., r. PoPE’s ELECTRIC Lamp Co., LTD, 


THE Court of Appeal, consisting of the Master of the Rolls and 
Lords Justices Bankes and Warrington, on Wednesday, Decem- 
ber 15th, delivered considered judgments in this case upon the 
appeal of the plaintiffs from a judgment of Mr. Justice Joyoe, in 
the Chanoery Division, in favour of the defendants in an action 


by the plaintiffs to restrain the alleged-infringement of Letters 


Patent No. 23,899 of 1904, granted to Dr. A. Just and Franz 
Hanaman for “Improvements relating to the manufacture of 
incandescent lampe. The trial was reported in the ELECTRICAL 
REVIEW of July 2nd to 23rd, 1915. Mr. Justice Joyce decided that 
plaintiffs’ patent was not for making filaments of tungsten, but only 
for making them by the particular process specified, that defendants 
did not use an atmosphere of steam and hydrogen in the sense in 
which it was used in plaintiffs’ specification, and that defendants had 
not been guilty of infringement. He further held that if it had 
been necessary to decide the question of the validity of plaintiffs’ 
patent, it was doubtful if the subject matter and the directions 
were sufficient, Upon the ground that the defendants had not been 
guilty of infringement he dismissed the action, with costs, and 
from that decision the plaintiffs now appealed. 

When the arguments upon the iseue of infringement concluded, 
the Master of the Rolls intimated that the Court would consider 
ite judgment upon that issue, but if it was thought desirable to 
hear farther argument upon the other issues raised, notice to that 
effect would be sent to the parties. In the event the Court 
unanimously decided that the appeal must be dismissed, on the 
question of infringement, and the other issues were not dealt 
with. 

Lorp JusTICE BANKES said the patent in question was for 
improvements relating to the manufacture of incandescent electric 
lamps, and it had for its object the making of filaments used in 
euch lamps of tungsten metal. All the processes for making 
filaments, to which the Court's attention had been mainly directed, 
had this in common—that at some stage in the process the selected 
material was forced through a tiny aperture in order to reduce 
the material into filament form. In all the processes also the 
selected material included some material containing carbonaceous 
matter, the quantity depending upon the object of the patentee in 
making use of it at all. When the object was to make a carbon 
filament, as much as possible was used. because the ultimate object 
of the process was to produce a pure carbon filament containing 
nothing but carbon. When the object was to make a metal filament, 
as little as possible would be used, because the object of the process 


was to get rid of all carbon, or carbonaceous matter, and to pro- 
duce a filament consisting of nothing but metal. Inthe making 
a 5 Sota ce tity of . Sine 3 
presenoe o @ quantity of car us matter, 

moist, and the operation of forcing this mixture through the 
proper sized aperture required little force ; a further result of the 


use of this class of material wae that the filament produced was 


rough and uneven, and required a further process, called equalis- 
tion, in order to render the filament uniform and fit for use. He 
had no doubt that Welsbach had these features of the process for 
making carbon filaments in his mind when he desoribed the mixture 
he proposed using aa “ viscous,” and the forcing process aa “ equirt- 
Welsbach's discovery consisted in the fact that he found 
that by making use of the known reaction between steam and 
carbon, he could, in the presence of hydrogen, turn ont the carbon 
from the material forming the filament, leaving a coherent 
filament consisting sr igre metal, The discovery which was 
intended to be protected by the plaintiff.’ Letters Patent was the 
discovery that Welsbach's process could be successfully applied to 
the metal tungsten ; that was to say, that the steam and carbon 
reaction, in the presence of hydrogen, would get rid of all carbon 
from the material forming the filament, leaving a coherent 
filament consisting of pure tungsten. The defendants manufactared 
pure tungsten filaments by a process which they alleged was 
essentially different from that employed by the plaintiffa, bat 
which the plaintiffs alleged was an infringement of their 
patent. The defendants’ case was that they arrived at a pure 
tungsten filament not only by employing a process entirely 
different in kind from that of the plaintiffs, but also by making 
use of a different reaction to get rid of the carbon, namely, the 
reaction between oxygen and carbon. 


In the case of Marconi r. British Radio Telegraph Co., Mr. 
Justice Parker, as he then was, stated the law applicable to a case 
like the present in the following words :—“ It is a well-knows 
rale of Patent Law that no one who borrows the substance of a 
patented invention can escape the consequences of infringement 
by making immaterial variations. From this point of view the 
question was whether the infringing apparatus was substantially 
the same as the apparatus said to have been infringed.” To 
make thie statement of the law exactly applicable to the present 
case "' process ` must be substituted for apparatus and uses for 
“ borrows.” The expression " borrows" seemed to imply an inten- 
tional act. In the present case he was satisfied that infringement, 
if infringement there were, wus not deliberate or intentional. In order 
to succeed the plaintiffs must establish that the defendants’ proces 
was substantially the same as that described in their specification 
and claim. The simplest way of seeing whether this was so or not 
appeared to him to be to ascertain first, what the defendants’ 
process was, and then what the plaintiffs’ process was, and to con- 
trast the two. The defendants’ process was fully and accurately 
deacribed by Dr. Passmore. The only point upon which he had 
not been able to find any evidence war as to the exact height of 
the iridium furnace. The main features of the defendants 
process might be stated thus: The material they used was com- 
posed of tungsten metal, tungsten oxide, and a mixture consisting 
of amyl acetate, castor oil, camphor, and a small quantity of nitro- 
cellulose. 

The first step in dealing with the material after mixing wa 
to calender it, which consisted in placing it under rollers moving 
in opposite directions. At this stage the materisl was in the form 
of a hardish paste, containing about 12 per cent. of carbonaceous 
matter, or potential carbon. The paste was next forced by 
hydraulic pressure of several tons to the equare inch through a 
fine orifice in a diamond die, and received on a card by an operator. 
who, by movements of the card, shaped the filaments into the 
required form, so that after cutting, they were in hairpin shape. 
In this form they were hung in bundles and introduced into an 
oven, and dried at a temperature of about 120°. At this stage of 
their manufacture the filaments contained about 2 per cent. of 
carbonaceous matter. 

The next step in the procese was that the filaments, in bundles of 
800 or 400, were hung upon a kind of hook, which was introduced 
into the bottom of an iridium tube or furnace, about 1} to ? in. in 
diameter, which wus heated at the upper end to a temperature af 
950° C. The hook on which the filaments hung was moved by 
mechanical means up the furnace at the rate of about 1} to 2 in 
per minute, and after about 6 to 10 minutes spent in the bot zone 
was moved down again. The whole time occupied in travelling up 
and down was about 30 minutes. During the whole time that the 
filaments were in this furnace a rapid stream of dry hydrogen wa! 
being passed down the farnace from the top. After being 
allowed to cool, the filaments were removed from this farnacs, 
when they were found to contain about 0'2 per cent, of carbos. 
The next step in the process was the ovening. which consisted 
in placing the filaments in an oven which was gradually heated 
up to 220° C., and in which the filaments were allowed to remain 
for au hour or thereabouts. After being removed from this oven 
the next and last step in the process was that they were placed in 
a second tube or furnace into which h was introduced as 
before, and which was heated at its upper end to 1.850 C. The 
filaments were moved up thie tube by hand quite rapidly, the 
operation taking from a few seodida to a few minutes, depending 
upon the size of the filaments. 

The defendants’ second process was in all respects identical 
with the one already described, except that the first furnace was 
dispensed with, and the filamente were heated to 950 O. ina 
vacuum, He must now consider the plaintiffs’ specification for 
the purpose of ascertaining what the process there desoribed v 
and what the invention claimed was, That was a question of oon- 
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struction, regard being had to the state of knowledge at the date 
of the application, which was November, 1904. The process as 
described consisted really of two separate treatments, the first 
compri the composition and treatment of the material down 
to its carbonisation, and the second what might be called 
the decarbonising and the unification treatment. It was the 
first of these two latter which was claimed to be the real in- 
vention on the ground put forward by Dr. Passmore at Qaestion 67, 
when he said that what was not before known was that steam and 
hydrogen having removed the carbon, the tungsten filament would 
be left intact. Mr. Colefax adopted this view of what the real 
invention was in his address to this Court. He had no doubt what- 
ever that what the framer of the specification intended to describe 
by the usual manner of forming filaments wus not the mere 
mechanical process of “ equirting,” but the squirting of a material 
with pressure to force it through the appropriate orifices. He came 
to this conclusion, not only because he was satisfied on the evidence 
that the usual process in the year 1904 was the process spoken of 
as the soft-paste process, but also because of the inclusion of 
unification as a necessary part of the process and of denitration 
being also necessary when nitro-cellulose was used as part of the 
binding medium. 

With regard to the first part of what he had called the second 
treatment, it was not disputed that the process described included 
heating the filaments by passing current through them, and intro- 
ducing them into a previously prepared atmosphere of steam and 
hydrogen. So far as the process claim was concerned he could not 
read the second claim as anything different from the first claim. 

He passed now to consider the main points in which the 
defendants’ process and the plaintiffs’ proce3s differed. In the first 
place, the composition and the condition of the material were 
different. In the defendants’ process it was hard, requiring tons 
of pressure per inch to pass it through a diamond orifice. In the 
plaintiffs’ it was soft, and could be equirted throngh an orifice 
made of glass. In the second place, in the plaintiffs’ process car- 
bonisation was done separately, and before any attempt was made 
to decarbonise. In the defendante’ the carbonisation, and practi- 
cally the whole of the decarbonisation, were done at one and the 
same time in the first furnace, or in the vacuum, as the case might 
be. In the third place, the heat necessary for the decarbonisation 
part of the process in the plaintiffs’ process was produced by passing 
an electric current through the filaments. In the deferdants’ it 
was applied externally. In the fourth place, the defendante’ 
filaments were not exposed to a previously-prepared atmosphere of 
steam and hydrogen. These were, in his opinion, the important 
differences. 

A great deal had been said about carbonisation and about binding 
material. It was said for the defendants that in their process they 
did not carbonise at all, and that the material used other than 
tungsten metal was not used as a binder, but as a lubricator. He 
did not attach mach importance to these pointe. It was quite true 
that they did emphasise the difference between the materials used 
in the two proceases, but carbonising was a chemical process, and 
might be used for the purpose of creating a quantity of pure 
carbon, or it might be used in order to convert a small quantity of 
carbonaceous matter into carbon as a step in getting rid of it 
altogether. In either case the process wae carbonising. So also 
with regard to the binding material employed. One man might 
80 carry out his process as to require, or might use, though he did 
not require, a considerable quantity of binding material, Another 
man might require and use very little. 

In the present case he considered the differences between the 
two processes on these two points as differences in degree rather 
than in kind, and that the material used by the defendants did, in 
the very early stage of the process and before the calendering, act 
asa binder; and he could not find any evidence upon which he 
could accept the suggestion that the 0'2 per cent. of carbon found 
at the end of the firat furnacing was not a residue at all, but was 
caused by the absorption by the metallic tungsten of gases given 
off during the passage of the filaments up the furnace. There 
remained, however, the question whether the defendants’ process 
as a whole, and having regard particularly to the four points 
indickted above, was substantially the same as the process said to 
have been infringed. In his opinion it was not. 


(To be concluded.) 


BRITISH BUSINESS METHODS WHICH 
MUST GO. 


By JOHN MARKS. 


IN the discussions at present proceeding on the best methods 
of securing our own trade from future Teutonic invasions, 
much time and energy are being needlessly wasted by 
partisans of one school of economic opinion stating that only 
their particular remedy will be able to ensure our prosperity 
in the days after the war, and by the opposite school of 
thought contradicting these statements. Neither side seem 
to reflect that when a catastrophe of so great magni- 
tude overtakes a civilisation, ideas must be altered to 


suit the altered circumstances; nor do many of the dis- 
putants appear to go far beneath the surface of the whole 


matter. 


Whether Government assistance is desirable or necessary, 
or whether it is dangerous and obnoxious, do not strike the 
writer as being the important questions. What is of 
importance is to ask ourselves whether we ha ve had such 
methods of business in this country as would assist our trade, 
or whether our methods have not tended to retard the 
development of the home product, and encourage the 
development of the alien article. In asking this question 
the writer / would again point out that he refers not to the 
governmental assistance or the lack of it, but to the actual 
methods pursued by the business community in finding and 
developing new ideas and markets. Let the writer give one 
or two examples to illustrate the matter, from his own 
personal experience. l 

About 12 months before the war an intimate friend 
brought ont an ingenious mechanical device which, had it 
been taken up by our own manufacturers, would have 
resulted in a substantial trade to our lighter engineering 
firms. The nature of the device is unimportant ; what 
is of importance is the respective attitude of the British 
and German business men towards the matter. The inventor 
patented the idea, and approached different British firms, in 
that particular line, as to taking up the manufacture and 
sale of the device. It is of interest to note that the person in 


question is a smart engineer. 


The best offer he could get from a British firm was that 
he must face the initial expenditure on tools and jigs, that 
he must give a definite order for at least 12 gross before the 
firm would consent to manufacture at all; and, finally, that 
he was to find the whole of the selling organisation. As a 
result of careful inquiry into the matter, the firm in question 
informed him that the materials for making the article 
would cost, say, xd. per article. The expense of making the 
necessary tools and jiga was alone more than £180, and this 
was to be put down by the patentee before any move 
whatever was to be made. 

The above offer made it impossible for the patentee to 
consider the development of the device in question, and for 
some time the matter was in abeyance. The only alter- 
native the inventor had was to approach a financial man, 
and ask him to take up and float the matter. Knowing full 
well that all he would get out of such proceedings would be 
a little cash, a great deal of paper, and more worry, the 
inventor declined to take this course. 

The sequel throws a strong light on the difference between 
the methods of our enemies and our own. A polite request 
came to the inventor from a German firm for an interview 
at his convenience, at which the question of taking up his 
idea might be discussed. ä 

There are two points to note about this stage of the 
business: (1) The fact that he was approached by the alien 
firm in question, and had not to go round begging, cap in 
hand, as when he inter viewed the- British firms. The device 
had been noted in the patent records, aud the inventor 
approached. The second point worthy of notice is that the 
inventor was so thorough a Briton, that he said to the writer: 
“ don’t know whether to bother with them; one hardly 
knows what they will want, or whether it is worth while.“ 
Finally, he decided that no harm could come by the matter 
being discussed, and the firm's offer considered. When the 
offer was disclosed it was businesslike, enterprising, and 
generous. 

Briefly, the offer was as follows: — The firm in question 
would make all tools, jigs, and templates without cost of 
expense to the inventor, would find the whole of the neces- 
sary selling organisation, and offered a substantial royalty on 
each article sold. In return they asked for the sole manu- 
facturing rights for the world, and guaranteed to put the 
finished article on the market for a price actually 8 per cent. 
less than that stated by the British firm to be the bare cost 
of the necessary materials. Here, then, one found enter- 
prise, willingness to take a fair share of risk, courage, and 
determination, and liberality towards the actual patentee. 

Against such enterprise on the one side and such timidity 
and insistence on immediate profit on our own side, no help 
from any association or Government is going to prevail for 
long. If Government assistance is necessary, let us have it; 
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but do not overlook the fact that such backward and unenter- 
prising methods must go; otherwise, a few years will find 
us in the old position of not being able to keep our place in 
the world’s markets. 

Note also the different methods of financing the article. 
On the German side there was no flotation of a preliminary 
company, which would afterwards be floated on to the public 
at an inflated price, the only people to benefit being the 
company promoters. The firm in question were ready to 
start straight away on the job without any waste of time 
or capital. This fact bears ont the statement of a British 
business man acquainted with both German methods and 
our own, that whereas every British company carries a 
large proportion of water in its capital, this undesirable 
asset is almost, if not altogether, absent from the companies 
formed in Germany. 

Personally, the writer has been let down by Britis 
financial people, simply because he would not consent to the 
over-capitalisation of certain schemes which particular 
financial men wished him to take np for them. The matter 
is easily explained; the writer had made a reputation in a 

icular electrical development, and had shown that, granted 

onest and careful capital ndit ure, a certain hitherto un- 

paying industry could be made to pay a fair return on capital 
invested, and give satisfaction to its customers. 

The financial people in question asked for a comprehensive 
scheme to be drawn up, asked the writer if for a certain 
salary he would attach himself to the enterprise, and went 
even so far as to get ready a guarantee fund for this stated 
salary for a period of three years. Meanwhile, the writer 
let two very good opportunities of improving his position 
pass, and devoted time to the scheme in question. Í 

The first prosperare customers approached were anxious 
to take up the matter and go on with the scheme, and when 
the cost of equipment came into consideration, stated that 
they could themselves find the whole of the necessary fands. 
It was here that the rift in the lute started. The financial 
people would not hear of this idea, but proposed to find the 

evelopment money themselves and charge the prospective 
clients a matter of 16 per cent. for finding money which 
could be found locally without any trouble. In vain did 
the writer point out that he had publicly stated that it was 
this policy which hai ruined similar schemes in times past, 
and that he could be no party to what was barefaced 
robbery ; of no avail was it to point out that there was a 
clear 11 per cent. legitimate trading profit to be obtained 
from each client, and that this profit would be realised in 
ahout eight months. Neither was it of avail to demonstrate 
that the clients in question would find it profitable to con- 
tinue the purchase of stores and renewals through the con- 
struction organisation. The sole reply was: — Well, if you 
cannot see your way to agree with us the matter must drop : 
we can make more profit in a day or two on the Stock 
Exchange, and with far less trouble, than by the methods 
you propose.“ 

Let it be noted that the people concerned are not in any 
way of the financial type known as sharks ; they are looked 
upon as careful and prudent men, and at least two of the 
partners would hold up their hands in horror-at the thought 
of anyone connected with them betting, and have even been 
known to question the propriety of mixed bathing. 

The result has been that this particular development has 
been left on the shelf; the people who were ready and 
anxious to take the matter up have had to be disappointed, 
and the British electrical industry suffered in consequence. 

In conclusion, let the writer quote two instances of the far- 
seeing manner in which our present enemies bave approached 
any business eee in which they have been iaterested. 

Last month the writer was chatting with an influential 
man in the textile industry. Matters which are now under 
discussion came up, and the writer was given the following, 
amongst other instances, of the shrewdness of the ‘Teuton. 
A certain fabric used for shirt-making was only obtainable 
from Germany ; this fabric was used for the most expensive 
type of shirt, and was of a quality not usually made in 
Germany. In fact, it was known that the British textile 
industry could beat anything in the world in this particular 
line. Yet the problem was present as to why it could not 
be obtained from a British firm. 

The gentleman in question being a large buyer, came to 


an agreement with two other gentlemen to bottom the 
matter. To come to the point, it was found that this fabric 
was made in England, and by an English textile mill. 
The proprietors of the mill had been approached by a 
German firm with the following proposition: —“ Your 


‘goods are the pick of your particular market; they are 


wanted the world over, and we are prepared to keep your 
mill running day and night, and to find all the markets 
for you, providing that you di with your own selling 
organisation and supply the world through us only.” 

Here, again, pluck and enterprise saw ee Sepa, 
and grasped the same; for a considerable period the whole 
of the output of this particular mill was sold only through 
Teutoni¢ hands. 

It is useless to grumble, and try to throw soorn on such 
methods ; they are the methods of the bold and enterprising 
man, and, of whatever nationality, such a man will always 
reap and deserve his reward. l 

The above agreement was, of course, determined by the 
war, and its operation occurred before the war ; now, when 
a good deal of damage must have been done, precautions 
have been taken to see that it- shall not occur again. 

The second instance concerns the conduct of one of our 
great banks towards a small, though sound, engineering 
business. The firm in question were manufacturing a good 
class small machine tool, largely to the order of a London 
firm who found the selling organisation. This London firm 
contained a partner of Teutonic origin, The head of the 
small engineering firm was a clever designer and inventor, 
emd for that reason was left to himself a good deal by the 
London firm. 

The writer knew the manufacturing firm and ite leading 
men intimately, and, from their own statements, learnt that, 
as they were often requiring money for additional plant or 
extensions, they had to ask the bank for accommodation 
occasionally. .They had never been long in lifting their 
overdrafts, the bank people knew for whom they worked, and 
knew well enough that there was good security. Yet, in 
spite of these facta, they constantly bothered the head of the 
manufacturing firm as long as ever they had even a small 
overdraft. 

This naturally worried the head of the firm, and on two 
or three occasions he asked for and obtained a three months’ 
bill from the London house, and so satisfied the bank 
people. This, of course, was not a profitable proceeding. 
and in the course of conversation with the Tentonic 
of the London house on the occasion of a visit, the af 
the manufacturing firm mentioned that it was by no means 
easy to contemplate certain extensions on account of the 
attitude of the bank concerning accommodation. 

This conversation was the last held on the matter, and 
there was no more badgering from that particular bank. 
The Teutonic partner of the London house asked to be 
allowed to put money behind the manufacturing firm, and 
took the financial state of affairs under his own direction. 
This, amongst other matters, included the closing of the 


account with that particular bank, and the transference of 


the business to a rival. 

The first bank squealed about the matter, and were ready 
to be most accommodating, but to no avail ; they lost the 
business, and yet they knew all along for whom the mano- 
facturing firm were working. They knew perfectly well that 
the money was safe enough, but they preferred to badger 
and worry the works manager for the sake of screwing more 
money out of him in bank charges. Had this works been 
in Germany, the banks there would have nursed the bus - 
ness and helped to put it on its feet; any of our banks 
would have done the same as the first bank, viz., ther 
best to throttle the business with overcharges and vort). 

These few notes have not been put together in order to 
flatter the Teutonic business mun, but for the purpose ol 
showing that if we do not use their enterprising methods. and 
drop our usual timidity and greediness, we shall find that 
after the war the German will soon regain his old place. 

Our business men are mostly to blame for the above stalé 
of affairs; and it appears to the writer only common sense to 
state that no Governmental assistance of whatever nature 
can save the situation for any nation which leaves enterprst 
and foresight on one side to the extent that our Britis 
firms have done. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The “ Pointolite Lamp. 


In our issue of the 10th inst. we published full particulars of 
the new type of lamp that has been developed by the EDISON AND 
Swan UNITED ELECTRICO LIdET Co., Lro., of Ponders End, 
Middlesex ; the company has now placed on the market the first of 
the new lamps, under the apt title of the Pointolite lamp. The 


`~ 


Fia. 1.—RoyaL EpIswan “POINTOLITE” LAMP. 


new-comer is of 100 candle-power, and in the first instance is put 
forward for use in optical projection lanterns, an application for 
which it is particularly well suited, as the light emanates from a 
small ball of tungsten, shown almost full size in fig. 1. The 
ionising filament is seen under the ball, and the latter, as 
previously explained, when the aro is strack is immediately moved 
by an automatic bimetallic sapport to a different position, slightly 


to both the lens and the reflector to be effected, giving a perfectly 
uniform disk of light on the screen, while the light is almost 
indistinguishable from daylight in colour. At present the lamp 
can be used only on D.C. cirouits, and a resistance box is provided, 
as shown in fig. 2, with plug connections which enable the outfit 
to be used on any voltage from 100 to 250 volts. The supply is 
obtained from an ordinary lampholder ; the push-switch shown is 
pressed for a second or two, energising the ionising filament, and is 
then released, when the arc strikes between the ball and the 
filament, If the polarity is wrong the arn does not strike readily, 
but this is easily remedied by reversing the position of the adapter 
in the lampholder. There are, of course, many other uses to which 
the lamp can be put besides that indicated above. 


Jackson Heating Apparatus. 


The JACKSON ELECTRIC STOVE Co., LTD., of 38, Blandford 
Street, W., have revently issued an interesting and instructive little 
16-page booklet on the subject of electric fires, and more especially 


Fig. 3.—TyYPICAL JACKSON ELECTRIC FIRE. 
the Jackson fire. It is intended more especially for the electrical 


retailer, and seta out in simple language the why and wherefor 
of the constructional features which should be found in the 


a, Lampholder ; u, adapter; c, resistance box; D, resistance plug; E, push switch; F, supply plug; o, wiring; H, ionising filament; 1, tungsten ball. 
Fic. 2.— PoINTOLITE”’ LAMP, REFLECTOR AND RESISTANCE BOX READY FOR USE, 


lengthening the arc and avoiding the ageing of the portion of 
filament opposite the ball when cold. Ths extreme concentration 
of the source of light, practically all of which emanates from the 
ball, enables the most accurate focusing of the lamp with regar J 


modern electrical fire, concluding with a description of the especial 
features of the Jackson construction. 

As some of our readera are, no doubt, aware, the electric fire has 
made a great advance during the last year or two, the tendency 
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being to simplify construction details and produce a design which 
is easily accessible for replacements and repairs, and at the same 
time sufficiently robust to withstand fairly hard usage, The 
Jackson fire is quite representative of this class. 

It consists essentially of an inner standard type of cast-iron 
frame carrying the heating bars or elements, together with all the 
wiring and switches, &c., forming a complete unit, which is en- 
closed, but easily removable asa whole from the carcass of the 
stove, which may be ornamental or plain to taste. 

The heating elements consist of fireclay bars, wound with flat 
nichrome wire; the front of the bar is concave, and the wire 
standing clear immediately attains full heat, while partly owing to 
the small cubical contents of the Jackson bar and its being 
surrounded with wire, the whole bar soon attains red heat. These 
bars are carried in metal clips on the frame previously mentioned, 
being free to expand and easily removable ; the heating wire con- 
nections are quite separate, being carried to terminals on the 
frame. All the connections are of pure nickel wire with asbestos 
insulation, while the switches are Diamond H pattern, on all 
but the smallest size. 

The heating elements have a standard 500-watt loading, are 
inexpensive to replace and guaranteed for two years, and the fires 
are listed in sizes from 2 KW. to 4 KW., although other sizes can be 
supplied. The fronts are of cast-iron, finished in black, coloured 
vitreous enamel, and, in certain designs, armour bright ; from two 
to four yards of flexible is supplied with each fire, 

It may be mentioned that the Jackson fires are enclosed, except 
in front of the bars, expressly with a view to preventing air 
currents from passing over the hot bare, and thus lessening the 
burning of dust particles in the air, which in certain circumstances 
is said to cause stuffiness and throat irritation. 

The Jackson Electric Stove Co. specialises in electric cooking 
apparatus, and has supplied many large installations for public and 
private buildings. Various designs of cookers, grills, fryers, hot 
plates, urns, boilers, &c., are made. 

It may be of interest to. note that in their latest domestic cooking 
stoves the oven space can be divided into an upper and lower com- 
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FIGs. 4 AND 5.— FRONT AND REAR OF JACKSON STANDARD HEATER UNIT, 


partment by a (heat) insulating oven plate, so that only one half 
the oven can be used (and heated) for cooking if desired, with a 
corresponding saving in cost of electricity. The heating elements 
are fixed to a detachable frame, one on each side of the oven space, 
each frame carrying an upper and lower group of heaters ; three- 
heat regulation is provided to both upper and lower groups. Above 
the oven is a hob with boiling rings and a grill, and various acces- 
sories are supplied. - 

The loadings are: For the oven, 2,000 watts grill, 1,300 watts; 
8-in. hotplates, 1,250 watts; 6-in. hot plates, 850 watts; and with 
the exception of the grill, three-heat control is provided. The 
electrical connections from the stove are carried in a flexible metal 
tube fitted with earthing flanges. to a separate control board, of 
which several patterns are made, the simplest consisting of 
Diamond H switches with Zed fuses and one indicating lamp, 
while separate indicating lamps and a D.P. main switch can be 
provided. , 

It may be of interest to record that the firm are fitting up the 
Park Prewett Asylum, in Hampshire, which is being adapted for 
hospital purposes, with electric cooking, and installing two very 
large ovens there, each of them measuring 5 ft. 6 in. high x 3 ft. 
6 in. x 2 ft. 10 in., and being capable of taking some 300 lb. of 
meat. 


Lemington Glass Works.—Owing to the continued 
increase in the demand for Osram lamps, it has been necessary 
very considerably to extend the Lemington Glass Works, at 
Lemington-on-Tyne. Further extensions are still actively in 
progress. The Osram and Robertson lamp bulbs are made there. 


CORRESPONDENCE, 


Letters received by us after 5 P.M, ON TUESDAY cannot appear watil 
the following week, Correspondents should forward me Spal ons 
cations at the earliest possible moment, No letter can be published 
unless we have the writer's name and address in our possession, 


The Institution and Alien Enemy Members. 
I did not intend to write you again for the present in con- 


nection» with this matter, but, baving seen the appreciation 


of the movement by one of our associate members who i 
fighting on behalf of us in France, I think it Only right that 
he should realise through the Press that the pro-dlien infu- 
ence which exists is so great that I am afraid practically 
nothing could arise from any further agitation. 

It is evident that the influence has been so great, both in 
the Council and outside, that there will be nothing te do pow 
but to wait until such of those members as are fighting {if 
spared) return, when it is hoped. that the Institution will 
not then be able to turn a deat ear to men who have offered 
their life's blood whilst members of alien enemy origin oon- 
tinued to enjoy the privileges of membership. 

I-think it is a great reflection upon Englishmen that they 
should be so lacking in force of will and individuality as m 
allow such influences to outweigh what can only be one’s 
duty at a crisis like this; and that is to realise that all men, 
not British born and of British parents, should, unless bom 
of our Allies or friends, be excluded fram all societies, asocis- 
tions or homes where Englishmen exist. 

Station Engineer. 

December 20th, 1915. 


Since twere is no hope that the Council of the LE. E. wil 
make any move to exclude members of alien enemy ongin, 
and the reception accorded to petitions to the Conneil on this 


Fig. 6—LarGe Jackson Cooxrya OVEN, 
SUPPLIED TO PARK PREWETT ASYLU®. 


subject is not encouraging, tO put it mildly, itis time to al 
a special meeting of the 1,E.E. to consider this mater 

The Secretary is bound by the rules to. call a special mat 
ing if ten members sign a request for it, but % thr 
meeting effective it would be better if the secretaries 
various electrical engineering societies which have beet die 
cussing this matter at their recent meetings would get en 
touch with each other, and make whatever action they m 
to take a joint affair. 

A very large proportion of the members of societies auch # 
the I. M. E. A., the B.E.A.M.A., the Electrical une 
Association. the Institution of Pest Office Engineer, the 
Municipal Tramways Association, the Association a 
cipal Electrical Engineers of Greater London, ett. ete., am 
also members of the LE. E., and it should be a simple mate 
for the secretary of one of these societies to invite a 
operation of the others. Never again, probably, will the 
find a subject on which they can all agree so wholeheartedly, 
and never again will they have such an opportumty a tei 
the Council of the I. E. E. what. all branches of the 
industry think of their policy of DRIFT and DO NOTHING: 


Another Station Engineer. 


The IE. E. Journal for December 15th states that repress 
tions have been made to the Conneil by certain inembers W 
effect that members of enemy origin or nationality abe 
excluded from membership of the Institution, and replies 
have been sent intimating that the Couneil is geh re 
that the only power of expulsion which the Institution % 
Council appears to have are those contained in A 
the Articles of Association. : 
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Article 41 reads as follows: — In case the expulsion of 
any person shall be considered expedient by ten or more 
Corporate Members, and they think fit to draw up and sign 
a proposal for such expulsion, stating the grounds for expul- 
sion, the same being delivered to the Secretary, shall be by 
him laid before the Council for consideration. The Council 
shal] in every such case investigate and take the matter into 
consideration, and if in the opinion of the Council it is 
expedient to appoint a Committee of thd Council to make, 
or assist in making, the jnvestigation, they shall appoint a 
Committee accordingly, and shall cause such Committee to 
report to the Council, and the Council may adopt or reject 
such report, wholly or in part, and the Council ehall give 
such person an opportunity of attending before the Council, 
or any such Committee, to defend himself and meet any of 
the accusations made against him, and if the Council do not 
find reason to concur in the 
be made in the minutes, nor shall any public discussion there- 
on take place; but, if the Council do find good reason for 
the proposed expulsion, they shall direct the Secretary to 
address a letter, according to the Form B in the Schedule, to 
the person proposed to be expelled, advising him to withdraw 
from the Institution. If that advice be followed, no entry on 
the minutes, nor any public discussion on the eubject, shall 
take place; but if that advice be not followed, the Council 
shall call a Special General Meeting of Corporate Members 
and Associates for the purpose of deciding on the question 
of expulsion; and if a majority of the persons present at such 
Special General Meeting, provided the number so present be 
not less than twenty, vote that such person be expelled, the 
Chairman of that meeting shall declare the same accordingly, 
and the Secretary shall communicate the same to the person 
according to Form © in the Schedule. 

Article 79 provides that: — A Special General Meeting of 
Corporate Members and Associates may be called at any time 
by the Council for any specific purpose relating to the direc- 
tion and management of the affairs of the Institution, except 
altering or adding to the Articles of Association, and the 
Council shall at all times call such a meeting on a requisition, 
in writing, of ten Corporate Members or Associates, specify- 
ing the general nature of the business to be transacted.” 

The number of members whose names and addresses sug- 
gest that they are of enemy nationality, on a rough estimate, 
appears to be of the order of 100.—Eps. Exec. Rev.] 


The A.E.G. Meeting. : 


_ As you were kind enough to allow me to open this corres- 
pondence in your issue of September 17th, I have no doubt 
that you will, with your usual courtesy, permit me to wind 
it up. 
My original object was to direct attention to the continued 
existence of the Electrical Co., Ltd., and to find out why, and 
by whom, it was supported. , 

I need hardly say that in one respect I have been dis- 
appointed. Whilst it does not follow that all those contrac- 
tors who did not disclaim dealing with this company are 
unpatriotic, it does follow that those who did have shown 
pu lic spirit. That the number is so few was, alas, only to 

expected. 

I have to thank Anti-Humbug for his energetic letters, 
and the way he laid about him was evidently not to the taste 


-of Mr. Marryat, whose contributions were. like the inky 


clouds which the cuttle-fish ejects when he wishes to obfus- 
cate the issue. ` 
Unfortunately, Anti-Humbug was led away by his 
momentum into such a vigorous chase of the electrical con- 
tractors that, like Montmorency in Three Men in a Boat, he 
suddenly found that he had overcharged the cat in the 
shape of Mr. Leonard G. Tate, who, licking his paws, looked 
up suddenly and remarked, It is a fine day; is there any- 
thing I can do for you?’’ Whereupon, Montmorency and the 
cat found that they were old fnends, and had known one 
another since the days, long ago, when they had, as puppy 
and kitten, received many of the tit-bits in the larder. So 
they licked each other’s backs and agreed that their aims 
were identical, and that all the cat’s friends were sleek and 
honest, whilst, as for the other mangy animals and the Elec- 
trical Co., Ltd.—well, we should see what we should see. 
However, I do not think the correspondence has been in 
vain, and I find that I merely anticipated Mr. Ian Colvin, 
whose article in the December number of the National 
Review should be read by everyone—just with a very little 
grain of salt. And, at last, the Government appears to be 
giving the matter their earnest consideration.“ In Thurs- 
day's debate in the House of Commons, the Home Secretary 
said (I quote the Times) :— | 
Let them in the shortest possible time, by an indepen- 
dent Bill, amend the law which at present empowered the 
Board of Trade to secure the appointment of a controller or 
to appoint inspectors in order that a suspected business might 
be carried on under supervision. 
so that the Board of Trade might, by some proper person and 
in a proper case. where the national interest required it, 
instead of authorising the business to go on, make provision 
for the business to stop. (Cheers.) He was not now using 


‘technical language, but the substance of the thing was that 


we should add to our existing powers the power, where the 
national interest required it, of securing by order that a 


— 


roposal, no entry thereof shall 


` maker on the market supplied the size cells to suit. 


Let them add new powers. 


given undertaking suspected of enemy association might be 
stopped from carrying on business. 3 


Let us hope that this independent Bill will be passed 


quickly, and then, so far as certain enemy undertakings are 
concerned, we may raise our glasses, and say with Omar 
Khayyam :— 
Another and another glass to drown 
The memory of this impertinence.” 
Inquisition. 
December 18th, 1915. 


U 


The exposure of the above company in the current issue 
of the National Review should be of great assistance to 
patriotic traders who are trying to break the hold of the 
German octopus on Bnitish trade. 

I recently had to equip a medical set with new dry cells 
the case was urgent, as a wounded officer's nervous system 
was giving anxiety to the visiting surgeon—and the eet in 
use, à very elaborate one, required 25 cells, and only ee 

a 
firm is of German origin. I was not in a position to wait 
for a British firm to make up the cells. Other instances occur 
where the articles are undoubtedly German, but no British 
substitute is in the market, or else has not been so well 
advertised as German goods. Certain firms are mentioned 
in Mr. Colvin's list who are carrying out large Government 
contracts now. No sensible Britisher believes in the bona- 
fides of these firms, although our weak laws allow them 
every protection. What is done with the money paid into 
their banking accounts? Even if no money goes direct to 
Germany, the account must be a considerable asset to the 
5 shareholders and of assistance to the enemy against 
ourselves. 


Union Jack. 


To Investigate the Russlan Market. 


Russia is extending to us an invitation to secure the forty 
million pounds sterling imports which Germany has been 
hitherto supplying her. ə invitation is persistent and 
insistent, and it is urged that we take steps at once to in- 
vestigate the opportunities and conditions, so that we may 
be prepared to meet her requirements immediately peace is 
declared. 

A thoroughly exhaustive investigation of the possibilities in 
different lines of business, the existing productions that can 
be sold in Russia, and the new lines that can be profitably 
made and sold, is necessary to a. practical solution of the 
problem. Such an investigation must be made on the spot, 
and will necessarily occupy considerable time. 

To secure this information, and to give practical assistance 
to manufacturers wishing to enter the Russian markets, or to 
develop existing connections, a commissioner will probably 
go to Russia in the early spring. He will make special 
reports to manufacturers interested in the enterprise, and 
put them in communication with reliable buyers in Russia, 
and fully report on the conditions and opportunities existing. 
Official support of a valuable character has already been 
promised. N 

The writer will be pleased to give further particulars to 
any manufacturer interested. ä 

Wm. Hy. Beable, 


i Vice-Chairman, Sales Managers? Association. 


Aldwych Club, London, W. C., 
poaa December 16th, 1915. 


Electrolytic Copper. 


I read with much interest the abstracts in your issues of 
‘November 19th and 26th of Mr. Welbourn's address to the 
Manchester electrical engineers, and as my name is men- 
tioned in connection with some of the experiments quoted, 
perhaps I may, without presumption, offer a few remarks on 
the subject, more especially as the author refers your readers 
to Mr. Pye's paper published in the Institute of Metals 
Journal, No. 2, 1811, vol. VI, which I ventured to criticise 
in a contribution printed in the same number of the Journal. 

I was pleased to see that Mr. Welbourn confirms the figures 
I gave in contradiction of the surface hardening myth, which 
was also disputed on theoretical grounds by Mr. F. Johnson, 
and I should think that this might now be taken as finally 
disposed of. f 5 w 

With regard to the permanent effect of heating wire, one 
may remember that the drawing process itself 
siderable rise in temperature, probably to 250 deg. F. or 
more, and one would naturally suppose that subsequent 
heating, if not to a higher temperature, would have no 
further effect. A few more experiments would be interesting 
(if anyone could find time to make them) on alternate heat- 
ing and cooling for long periods under tensile stress. 

The author, very rightly in my opinion, attaches great 
5 to elasticity in hard drawn copper wire, though 
I think he places the elastic limit unnecessarily low. e 
breaking strength per se is of no practical interest to anyone, 
but the desideratum, of course, is the highest strength within 
the elastic limit, which is obtainable without brittleness and 
without undue cost in production. In some cases it may be 
worth while to incur a little extra expense for the sake of 
special qualities. For instance, in railway electrification, 


causes a con- 


— 


812 


THE ELECTRICAL REVIEW. [vol.77. No. 1,987, Domme 24, 1915. 


where speeds are high and the overhead conductor 18 sup- 
ported at short intervals, it is desirable to obtain the mini- 
mum of deviation from a straight line under varying tem- 
peratures, and with this object the wire should have strength 
and elasticity permitting its being normally strained to such 
an extent that the elastic contraction may, as far as pos- 
sible, counterbalance the expansion from rise in temperature. 

The elastic properties of wire being of such importance for 
all overhead purposes, no doubt tests with regard to them 
would be most satisfactory proof of the suitability of any 
particular wire, but such tests are hardly capable of being 
carried out rapidly on large numbers of coils in a warehouse, 
and I think that this is a condition necessary for the adoption 
of any test as a basis for acceptance or rejection of supplies. 
I would venture to suggest that if the National Physical 
Laboratory are good enough to undertake further investiga- 
tion on this subject, it would be most usefut if they could 
determine whether or no certain elastic properties can be 
relied upon to be present provided a certain tensile strength 
and absence of brittleness are shown by simple tests that can 
be easily and rapidly applied by anyone. 

From many tests I have examined, I believe it would be 
found that this is so, and that the higher the tensile strength 
for any particular size, the better in proportion are the elastic 
properties, provided, of course, that brittleness is avoided. 

gene surmise proved to be correct, and if the National 
Physical Laboratory were able to extend their investigation 
to a complete range of sizes, as suggested by Mr. Welbourn, 
they might furnish the industry with a table, setting out 
the complete properties of the most generally suitable quali- 
ties of wire of all sizes, and the long-sought-for standard 
specification might be arrived at by selecting from these 
properties one or two which are easily tested, but which 
would ensure the remainder. 

Of these, the breaking stress would naturally form one, 
and for the other the Post Office wrapping test might be 
found to answer for all except the very heavy gauges where 
total elongation becomes sufficiently great as to be measur- 
able without dispute. 

A specification in the form of a table so drawn up would 
have the advantage of being correct throughout the whole 
range; it is in the nature of things impossible to find a 
formula to fit all sizes, and it would appear to me a great 
mistake to calculate a table from a formula which is, at the 
best, only an approximate fit, and eo sacrifice quality in 
some sizes for the sake of academic attractiveness. 

The Standards Committee's definition of hard-drawn copper 
Was never intended for a specification, and although Mr. 
Pye's combined formule no doubt form a fuller definition, 
they do not, to my mind, furnish a good specification. 


Thos. Bolton. 
London, December 14th, 1915. 


TRADE STATISTICS OF THE STRAITS 
SETTLEMENTS. 


Tre following statements, showing the imports (not for tran- 
shipment) of electrical and other materials into the various 
Straits Settlement ports in 1914, is taken from the recently- 
issued official trade statistics. In compiling these statistics 
the first port of shipment is generally accepted as denoting 
the country of production. The values for 1913 are added for 
purposes of comparison, with notes of any increases or 


decreases, 
IMPORTS INTO SINGAPORE. 
1913. 1914. Inc. or dec. 
Dollars. Dollars. Dollars. 

Telegraph and telephone materials.— 

From United Kingdom 724.000 145,000 — 679,000 
» Belgium 37,000 3,000 — 34, 000 
„ Germany = re 5.000 1.000 — 4,000 
„ Other countries 9,000 10,000 + 1,000 

Total 775,000 159,000 — 616,000 

Tramway and railway materials. 

From Belgium 71,000 65,000 — 6,000 
„ Germany 8.000 6, — 2,000 

„„ United Kingdom 99,000 200.000 + 101,000 
„ Other countries 3,000 6,000 + 3,000 

Total 181,000 277,000 + 96,000 

Electrical machinery. 

_ From United Kingdom 409.000 200.000 — 200,000 
» Germany 40.000 17.000 — 23,000 
„ Italy 5.000 6.000 + 1,000 
» Sweden zdi 4.000 3.000 — 1,000 
„ Belgium dis 1.000 1,000 — 
„ I nited States 6.000) 8,000) + 2,000 
» Japan ... 5 7.000 20600 — 5,000 
„ Other countries 16,000 17,000 + 1,000 

Total 488,0% 263,000 — 225,000 


l l 1913. 1914. 
Engines, boilers and purts.— Dollars. Dollars. 
From United Kingdom ... 267,000 325,000 

„ Germany 5 9,000 3,000 
„ Netherlands ... 14,000 — 
„ United States 12,000 — 
i Other countries 16,000 14,000 
Total 318,000 342,000 

Machinery, other (ercept sewing machines).— 

From United Kingdom 21,000 671,000 
„ Australia 21,000 4.000 
„ Belgium 14,000 15.000 
„ Germany _... 5 600. 00 33.000 
„ Holland a 8 7.010 2.000 
„ United States 130,000 60.000 
„ Other countries 85, 000 125,007 

Total 1,138,000 910.000 
* Sulangor, $55,000. 

Lamps and lampware.— 

From Belgium 7.00 8,000 
„ Austria 12,000 6,000 
„ Germany ag 939,000 125,000 
» United Kingdom 126,000 76,000 
„ United States 28 (KK) 9,000 
„ Other countries 31,00) 19,000° 

Total 443,40) 243,000 


Japan, $4,000. 


IMPORTS INTO PENANG. 


Electrical machinery.— 


From United Kingdom 91,000 
» Germany 41,000 
„ Denmar s 5,000 
„ Other countries 9,000 

Total 146,000 


173,000 


Pret ut 


+ 
+ 


0,50 


* Holland, $7,000; and United States, $9,000. 


Engines, boilers and parts.— 


From United Kingdom 657,000 
„ Germany 16,000 
„ Belgium is 61,000 
„ United States 24.000 
„ Other countries 30,000 


Total 8 oe 788,000 


+! tt] 


* Australia, $60,000; and Netherlands, $39,000. 
Machinery, other (except sewing machines).— 


From United Kingdom 158,000 183,000 
„ Belgium a ga 6,000 3,000 
„ Germany . gs 10,000 10,000 
„ United States 2.000 16.000 
„ Other countries 9,000 18,000 

Total 185,000 230, 000 

Lamps and lampware.— 

From Austria 1,000 — 
„ Belgium 3.000 2,000 
» Germany ee 65.000 27.000 
„ United Kingdom 60.00 366.000 
„ Other countries 6,000 6,000 

Total 135,000 71,000 

Telegraph and telephone materials.— 

From United Kingdom 14,000 1,000 
„ Other countries 3.000 — 

Total 17, 000 1,000 

Tramway and railway materials.— 

From United Kingdom 4.00% 13.000 
„ Belgium 1.000 8.000 
„ Holland 4,000 — 

21,000 


Total we Gai 9,000 


IMPORTS INTO MALACCA. 


Telegraph and telephone materials.— 


From United Kingdom 20,000 
Engines, boilers and parts.— 
From United Kingdom 1,000 


12,000 


Machinery, other (ercept sewing machines).— 


From United Kingdom 116.000 37.00 
» Other countries 18,000 10.400) 
Total 134,000 47,000 
Tramway and railway materiuls.— 
Fron United Kingdom... = 3,000 
N.B.—Dollar = 28. 4d. 
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25.0000 
3,0 


14. 
AECL 


15.00 


1.60 
Lan 
3s (00 
24.00% 


6% 


13100 
3.000 


ORLU 


Qai 
ALLL 
4.00 


— 


12,00 


SALLY 
1.60 
74,000 
8.1, 


87.10 


3.00 


=i. 
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WAR ITEMS, 


Trading with the Eenmy.—Lord Halsbury's Bill on 
Companies of Enemy Character ” passed 
mittee stage in the House of Lords on December 16th. 
The. Lord Chancellor intimated that the Government 
did not propose to take any part in the Committee 
stage of the Bill. He said that the ition of com- 
panies in this country which were 95 3 predominant 
enemy character, strange and unusual though it might be, 
was a position which, so far as the war was concerned, could 
produce no evil results. It might well be that when hostili- 
ties were ended the whole matter ought to be put upon a 
sound and reasonable foundation. The position of these 
companies had been carefully regulated by legislation since 
the war began, and the Bill of the noble Earl did not really 
go so far as the existing provisions of the Trading with the 
Enemy Acts. One thing was plain, and it was that; so far 
as it was possible to prevent trading in this country by a 
companv of an alien character which was hostile to the in- 
terests of this country, there was full power already existing, 
and no one suggested that that power had not been made 
use of by the Board of Trade. In these circumstances the 
Government did not propose to take any part in the Com- 
mittee stage of the Bill. Lord Halsbury entirely repudiated 
the notion that there was no harm in alien companies carry- 
ing on business and earning dividends in this country while 
the war was going on. it was not common sense. He 
should certainly proceed with the Bill, and he hoped their 
Lordships would carry it. It was perfectly outrageous. 


What would be said in Berlin if an English company, under 


the pretence of being a German company, was allowed to 
carry on business there? He thought he knew what would 
happen. The Marquis of Lansdowne said that he was 
assured that no steps had been taken either in Germany or 
Austria to prevent the trading in those countries of com- 
panies which were British in their character. 

The House of Commons considered the Trading with 
the Enemy (Extension) Bill in Committee on 15th inst. 
In reply to the discussion that occurred, Lord Robert 
Cecil said that the Government position was that only 
those firms ought to be allowed to carry on business 
whose business it was in the national interest to allow 
to continue. A member had moved an amendment that 
the Act itself, and not the Executive by Royal Procla- 
mation, should insure the prohibition of trading with enemies 
whether in neutral countries or in this country. Lord Robert 
said that a Bill on those lines would be totali unworkable. 
“* To merely strike out all German traders in South America 
and other countries, where German traders were closely 
intermixed with our own, would inflict a very severe injury 
upon the trade of this country. It would very largely 
diminish our export trade and throw it into neutral hands. 
The object was to give this country an advantage by injuring 
German trade. What they wanted to do was to strike out 
those German firms which were worked as German firms 
and as part of the German organisation. They must also 
have the power to put on the black list neutral firms doing 
German trade yet not technically of German nationality. 
That was why the words ‘enemy association’ had been 
introduced.” 

In the House of Commons on the 16th inst. the Trading 
with the Enemy (Extension) Bill was under further con- 
sideration in Committee stage. Sir J. Simon said that the 
intention of the Under-Secretary for Foreign Affairs in in— 
troducing the Bill was to make provision solely ſor cases 
arising in foreign countries, but it had been pointed out that 
the ha apr of the Bill was consistent with its application 
to similar cases in our own country. He had consulted the 
Board of Trade and the Law Officers, and he urged the 
Committee to agree to contine the present Bill to its original 
purpose, the Government undertaking to make provision at 
once in a separate measure to meet the point raised by the 
amendment. As far as this Bill was concerned, direct 
methods of attacking a suspected firm were not possible. 
That was the reason why they should make this Bill apply 
only to the foreign cases, and he would make that clear by 
an amendment. At the same time, the Committee should 
have the definite assurance which some members were ask- 
ing, and he would outline the proposal the Government were 
prepared to present. He was not at all prepared to take the 
view that nothing had been done by existing legislation, and 
he still held the view that in a good many cases the existing 
practice of appointing controllers and inspectors was the 
right one. But that was no reason why, if there were cases 
that ought to be dealt with in different wav they should not 
take power to do so. At present there was no specific power 
in any Department of the Government to deal with one of 
those suspected firms by the method of closing it down or 
winding it up. What he was going to suggest was this. 
Let them, in the shortest possible time, by an independent 
Bill, amend the law which at present empowered the Board 
of Trade to secure the appointment of a controller er to 
appoint inspecters in erder thir a cusrected bun ie, mete 
be carried on vurder aber Ler then 2 new pawecs 
so that the Board of Trade might, by some proper person 
and in a proper-case, where the national interest required it, 
instead of authorising the business to go on, make provision 
for the business to stop. He was not now using technical 
language, but the substance of the thing was that we should 


the Com- 


of ‘Sha Prensa’ 


add to our existing powers the power, where the national 
interest required it, of securing by order that a given under- 
taking suspected of enemy association might be stopped from 
carrying on business. The other night Lord R. Cecil laid 
down in a single sentence what he thought the principle 
ought to be, and what he (Sir J. Simon) was now saying 
was intended to be in strict accordance with that principle. 
He assured the Committee that the matter was in an ad- 
vanced state, although not many hours had elapsed. He 
had consulted the President of the Board of Trade, and they 
were entirely at one as to the principle. There would be a 
consequential proposal in the form of an amendment pro- 
viding that the present Bill did not by its phraseology over- 
lap the Proun he had suggested they should occupy by 
means of the new Bill. ”—(“ Times report). 

Sir H. Dalziel said the Committee was greatly indebted 
to the right hon. gentleman for the plain statement he had 
made, which he thought was of a very satisfactory character. 
The Government had at last recognised that there was a 
serious danger to be dealt with in this country, and that 
immediate action was necessary. He imagined the distinc- 
tion that would be drawn between companies would be in 
the case where a German company was doing anything to 
help us to win the war, for example, as some of them were, 
by making munitions of war. In that case he would say 
that under proper supervision the company ought to continue. 
Mr. Butcher said that the right hon. gentleman’s announce- 
ment would give great satisfaction throughout the country, 
because the public had been somewhat alarmed at the extent 
to which German firms had been allowed to trade. In the 
circumstances, he withdrew his amendment. i 

The title of the Bill was altered to the“ The Trading with 
the Enemy (Extension of Powers) Bill,“ and the third read- 
ing was agreed to. i 

In the House of Commons on Monday the Prime Minister 
was asked whether, in view of the fact that German com- 
panies had branch companies in neutral countries controlled 
by the parent boards, such branch companies being able to 
trade with Great Britain and being outside the operation of 
British laws, and the Germans were thus still exploiting our 
market, the freedom of which had enabled them to make 
war upon us, he would reconsider his decision not to give 
facilities to Lord Halsburv's Bill. Mr. Asquith, in reply, Said 
that the Bill recently introduced by His Majesty's Government 
gave full power to proclaim any person or body of persons in 
a neutral country with enemy associations as an enemy, and 
to prohibit trade with such person or body of persons. He 
did not see how the adoption of Lord Halsbury’s Bill would 
give wider powers in this direction. 

‘Fhe President of the Board of Trade, replying to other 
questions on the same day, said that the new Trading with 
the Enemy Bill was being drafted, but that he could not 
yet fix a day for its introduction. He was not aware that 
any promise was made as to whether it would be introduce | 
before the adjournment. It would be before the end of the 
session. The drafting was well forward. 

Sir J. Lonsdale, on the 16th inst. (says the Times). 
asked in what English statute it was provided that an enemv 
living in a neutral country was for belligerent purposes 
treated as a neutral, and that consequently it was no offence 
for a British subject to trade with a German firm in neutral 
countries. Lord Robert Cecil, in reply, said that he was not 
aware that the matter had been dealt with by statute. The 
principle had been established by a long series of decisions 
in the Law Courts of this country. 

German Confidence in the Future.—At the general mect- 
ing of the Haspe Steelworks, the Président, Herr Klockner, 
said that although the world war had now lasted almost a 
rear and a half, Germany's trade and industry were still 

olding their own. The nation’s industries were supplied 
for a long time ahead with everything that was necessarv 
for carrying on the war as well as with the commodities 
needed for the arts of peace. The demands from neutral 
countries for pig and bar iron were considerable, and ensured 
plenty of work for the winter. The prospects of the iron 
industry were still very favourable. What the position 
would after the war no one could say for certain. Money 
would be dear, he feared, but that would check over-specu- 
lation. Monev was international, and after the war it would 
find its way back from the centres where it was now accu- 
mulating to those where it could be placed with confidence. 
Germany’s prospects for future export trade continued to be 
good. England had so far not captured any neutral markets. 
The British works had no opportunity of exptoiting the trade- 
war; thev had enough to do at home. That also seemed to 
apply to America if, as reported, the Steel Trust was retiring 
from export business owing to pressure of home-work. As 
a result of the gradual depletion of the large stocks in all 
oversea markets, a demand would set in for which Germans 
might successfully compete after peace was restored. Her 
friendly relations with South America entitled her to enter- 
tain the best hopes from that quarter.—'' fronmonyger.”’ 

A Santiago Rumour.— A telegram from the correspondent 
at Santjago de Chile says:— Rumeur. 
ara in (cation to the effect that tne Bt zu Gavernene nt 
Lr oper te Conmucuté tne tramwav and clectric light com- 
pany of Santiago, on the ground that the capital is German 
and the board is domiciled in London. The matter, how- 
ever, appears to be a difficult one as the arrangements would 
have to be conducted diplomatically and judicially in a 
neutral country. — Review of the River’ Plate.“ 
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Recruiting Notes.— Out of the total staff of the Isle of 
Thanet Electric Tramways & Lighting Co., Ltd., 66 enlisted 
for active service. Of these, one died of wounds in the 
Dardanelles, and one was accidental 
the remaining staff, 93 per cent. of those of eligible age 
(including the manager, Mr. J. A. Forde) presented them- 
selves for attestation under Lord Derby’s scheme. 

The number of employés attached to the Aberdeen Corpora- 
tion Tramway Department, who attested under the Derby 
scheme, was 117— „ all the eligible staff. Twenty- 
eight of the staff of the Electricity Department also enrolled. 
Twenty-six men from the Electricity Department are already 
serving with the Colours. 

Mr. Dugdale, manager of the Oldham Corporation Tram. 
Ways, mentioned at a meeting of his committee on the 16th 
inst. that he had written to the two local M.P.’s asking them 
to support the effort now being made to secure the inclusion 
of tramway employés in the amended Munitions Act. 
men formerly employed by the department have been killed 
on active service. 


Appeal to Derby” Recruits.—General Sir H. Sclater, 
Adjutant-General of the Forces, has approved of the offer of 
the Central Association of Voluntecr Training Corps, on 
behalf of affiliated Corps, to train men enlisted under Lord 
Derby’s scheme but not called up, and this approval has also 
been endorsed by Lord Derby. The Commandant and 
officers of the Post Office Engineering Volunteer Training 
Corps cordially invite all men who have enlisted in the Royal 
Engineers under the group system to take advantage of 
the facilities afforded for acquiring preliminary: training in 
the work of signal companies. The Corps possesses techni- 
cal equipment Ek is practically equivalent to that used 
by the R Ppa orces for air line, telegraph, field telephone 
work, and flag signalling. Times of drills are arranged so 
as not to E with the regular occupation of those 
joining u 1 application for enrolment or attachment in 
the Post ngineering Volunteer Training Corps should 
be . to the Adjutant, Mr. G. F. 
Queen Victoria Street, 


Fire Brigades and Enlistment. —The British Fire Prevent 
tion Committee, having received inguiries as to the position 
of fremen who have enlisted under Lord Derby’s scheme, 
has submitted the question to the War Office, and states 
that there is no exemption for firemen of private fire brigades 
employed by individuals or companies in their own interest. 
Their employers have the usual right to appeal as to group 
to the local tribunal accorded to all firms who may desire 
to urge that individual employés are indispensable. Where 
private fire brigades are conneeted with establishments en- 
gaged on Government work and are understaffed owing to 
enlistment, substitutes should be promptly trained from 
among their employés not eligible for enlistment, including 
where necessary women, who have been found most helpful 
in several of the private brigades. 


New Lighting Rules.—New orders have been issued relat- 
ing to lights an vehicles and street lighting, under the 
Defence of the Realm Regulations. Sidelights have to be 
further reduced in large towns in the Eastern Counties, and 
the Order contains an illustration of a thin perforated metal 
or cardboard disk for fitting over or inside the front glass 
of electric and acetylene lamps. In regard to street lighting, 


reston, 144a, 


and the lighting of shops, houses, etc., the Orders are 


amended, the amendments, according to the ‘ Times,” 
chiefly being of a minor character, and embodying the ex- 
perience gained during the past half-year by the naval and 
military authorities and the police.. 


Prohibited Exports.—The export of material i wireless 
telegraphy is prohibited to all destinations other. than Pree 
possessions and Frotectorates. 


BUSINESS NOTES. 


Patent Notices,—Messrs. Heenan & Frovupe, LTD., 
have applied for the restoration of Patent No. 24,949, of 1910, 
granted to themeelves and Fred. Harrison for Improvements in 
D ometers,”’ 

Application has been made for the restoration of Patent 
No. 37,805, of 1908, granted to Wilfrid Briggs for Improvements 
in or relating to brakes for motor-driven road vehicles.” 


Dissolutions and Liquidations.— PARANA Power 
SYNDICATE, Ltp.—This company is winding up voluntarily, with 
Mr. L. Maltby, 5, London Wall Buildings, E.C., as liquidator. A 
meeting of creditors is called for December 30th. . 

APPARATUS AND ACOESSORIES, LTD.—A meoting is to be held on 
January 29th, at Balfour House, E. C., to hear an account of the 
lig uidation. 

HERBERT LEWIS X FLETCHER, consulting engineers, St. 
Street, Cardiff.—Moesarr, H. D. W. Lewis and R. H. Fletcher have 
dissolved partnership. Mr. Fletcher will attend to debts, 


killed in France. Of 


Eleven: 


urgen 
- Wednesday and Thursday, the 29th and 30th inst. 


Sours WALES ELECTRIC WELDING Co., electric welders, Glan- 


T. J. Lewis have dissolved ip. Mr, Bowen will attend to 
debts and continue the b 
Catalogues and Calendars, — Messrs. Joux J. 


_ THoxsnycrortT & Oo., LTD., of Caxton 


House, Westminster, London. 

S. W., Have issued a ‘wall “calendar, with monthly slips for 1916. 

= show a British RR 
r 


ttings. 
in tabular form the advances 
to war conditions . 


EDISON & SWAN UNITED ELECTRIO LIGHT Co., LTD., Ponder ? 
oes of their new 


8 


Royal Ediswan drawn-wire 


Customers can have quantities of the list overprinted. 

LAWRENCE PATENT WATER-SOFTENER AND STSRILIZER Co., 
LTD., Parliament Mansions, Victoria Street, London, S. W.—Leaſlet 
briefly describing their combined water-softener and heater. 

. TuE ELEcTRIO Oonstruvorion Co., Lrp., of London sad 
Wolverhampton, have sent us one of their Lette's vest pooket 
calendars and diaries for the New Year. It is in the customary 
convenient form and contains an insurance coupon. 

LONDON AND RUGBY ENGINEERING Co., LrD., 36 and 3, 
Queen Street, London, B.0.—Six-page illustrated price list of 
“White Star” drawn-wire metal-filament lamps, and Rugby" 
carbon filament and radiator lampa. 


Trade Announcements,—Messrs. MaGic APPLIANCE? 
LTD., have removed to 159, Westminster Bridge Road, London, 8. 

„THE NRW DEsTRUÙTOR Oo., rate have this week removed to 
Walter House, Bedford Street, Strand, London, W. O. Telegrams: 
Pestructor, Westrand, London Telephone No.: : “* Gerard 1840.“ 

‘Mr, ALAN WILLIAMS has recently removed to larger offices at 
5, Chancery Lane, W.C., where he will continne to represent the 
Anderston Foundry Oo., Lid., and the British Eleotric Plant * 
Ltd., and will carry on his electrical and general engineering busi 
ries. Telephone No.: nn Holborn 2867 ; Telegrams : Alvin 
Fleet, London.“ 


Bankruptey proceedings. Prhor Isaac RAPHAEL, 
described as of 30, Connaught Street, Hyde Park. — An application 
for an order of discharge was made week to Mr. Bapur 
Brougham, at the London Bankruptoy Court. According to 
Official Reoeiver's report the applicant failed in April, 1914, Br 
prore debts £7,523, and no assets whatever. In October, 1913, 

met a Mr. Matthews, the proprietor of an invention for a wire 
less telephone, to exploit which he had formed a syndicate. The 
bankrupt provided £934 for the purposes of the syndicate, but the 
Postmaster-General refused to allow a demonstration to be given 
of the wireless telephone, with the result that the syndicate went 
into voluntary liquidation after possession had been taken by 
the debenture-holders, The discharge was suspended for two 
years, 


Book Notices.— “ Journal of the Institution of 
Electrical Papoon Vol. LIV. No. 252. December 16th, 1915. 
London: E. & F. N. Spon, Ltd. Price 3a. 6d.—This issue cos- 
tains the following papers: Some Difficul 
High-Speed Generators, by Prof. A. B. Field; 
A. C. Generators under Steady Short-Oirouit Conditions,” Mr. 
A. E. Clayton: and inaugural. addresses, by Mesars, P. v. Hunter 
and H. H. Wright. 

“Principles of Direct-Current Machines.“ By A. 8, Langedorf. 
London: Hill Publishing Co. Price 13s. 6d. net. 

“The Electric Railway.” By A. Morris Back. London: Hill 
Publishing Co. Price 128. 6d. net. 

“ Wireless Telegraphy.” By Dr. J. Zenneok, tranalated by A. A 
Seelig. London: Hill Pablishing Oo. Price 17s. net. 


Holidays and Stocktaking.—The Siemens Lamp and 
Supplies Department, 88-39, Upper Thames Street, E. C., will cios 


department will also be closed on Thursday, Friday and Saturday, 
December 30th and 31st, and January Ist, 1916, but, in order to 
meet customers’ t requirements, the counter will be open on 


Tue BRITish THomMson-Hovston Co., LTD., announce that, 
owing to the Christmas Holidays, Mazda House will be closed on 


Friday, December 3 let, and Saturday, January 
will, however, be open for business on Friday, December 31st. 
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LIGHTING AND POWER NOTES. 


Argentina.— La Nacion states that the Government 
of the Province of Buenos Ayres has definitely resolved to erect a 
power house for the generation of electricity in the San Martin 
Park, at La Plata, for the purpose of supplying electricity for a 
portion of the publio lighting of the City of La Plata, including 
Government offices and buildings, at lower rates than those now 
charged by the local lighting oompany 


It is also stated that the Government intends electrifying the 


La Plata Railway. ; 

The Government of the Province of Baenos Ayres has authorised 
the Municipal Commissioner of Mar del Plata to enter into an 
arrangement with the Compania de Electricidad de la Provincia de 
Buenos Ayres, for the payment of overdue accounts. The amounts 
are to be paid by the Provincial Government in instalments of 
$10,000 m/a. in the months of April and October of each year 
until extinction, with interest at 7 per cent. per annum.— Reriew 
of the River Plate. 


Barnsley.—The Electrical Distribution of Yorkshire, 


Ltd., has agreed to the Corporation supplying electricity to residents 
in Mount Vernon Road, outside the borough boundary. 


Brighton.— PRICE INcREASE.—Last week the T. C. 
considered the Electricity Committee's recommendation that the 
flat rate of 47d. be increased to 5] l.; that the special tariff for aro 
lampe, advertising signs, and large shops, taking a minimum of 
15,000 units per annum, the special charge for hotels, public houses 
and piers taking more than 20,000 unite, and the special charge to 
theatrés and other premises taking 20,000 units per annum be 
abolished, and that the charge for electricity supplied to all 
premises be the fiat rate of 54d. per unit; that the flat rate of 54d. 
per unit for electricity supplied outeide the borough be increased 
to 64d. per unit, and that the oharge for electricity supplied to the 
tramways undertaking be increased from 135d. to 14d. per unit, 
and that the increase take effect at the expiration of the current 
quarter. In moving the adoption of the recommendation, the 
chairman of the Electricity Committee stated that the reason for 
the increase was the unprecedented increase in the price of coal. 
The old ebharges were based on their being able to get coal along- 
side the wharf at 14s. or 168. a ton, but to-day they had to pay 
43s. 9d. per ton. The engineer's report for the first six months of 
the year showed a loss of over £9,000, partly owing to the 
increased price of coal and also to the falling off of consumption. 
The supply to private consumers alone dropped by half a million 
unite, and the falling off in consumption was still growing, and 
was expected to be greater during the next few months. After 
considerable discussion the recommendations were referred back 
with instructions to the engineer to submit a report on the subject 
PER with the Committee's recommendations.—Suxser Daily 

ews. 


Canada.—It has recently been announced that the 
hydro-electric rates will be substantially reduced throughout the 
province of Ontario in the coming year. 


Carnarvon.—As the Memorial Association declines to 
take current to the value of £80 per annum for 10 years, the T.O. 
has decided not to entertain the offer of the National Electri» 
Construction Co., Ltd., to extend the mains between Bryn Helen 
and Bryn Seiont, at a cost of £416. It is understood that the 
Memorial Association proposes to supply its needs by putting down 
its own plant. 


Chester.— The Electricity Committee has decided that 
it cannot accede to the application of Mesirs. Brown & Co. (Chester), 
Ltd., for a reduction in the price per unit for all power used over 
600 units per quarter. The firm stated that owing to supplying 
electricity free of cost for certain purposes its registered con- 
sumption had increased 50 per cent. upon its previous normal 
requirements. 

The Tradesmen’s Association has forwarded a resolution of pro- 
test against the increased charges for electricity to the Corpora- 
tion, and the Town Clerk has been instructed to reply that the 
increase is necessary on account of the higher costs of fnel and 
other things, and that the charges would have been higher still but 
for the efficient operation of the hydro-electric works. 


Chichester.—Price Increaset.—The Electric Supply 
Co. has advanced the price of current by 1d. per unit. 


Coniston.—E.L. ScHEME.— The P.C. has consented to 
the erection of certain overhead and underground mains in con- 
nection with the E.L. scheme, but has recommended the insertion 
of a clause in the agreement with the promoters, giving the 
Ulverston R.D.C. the option of purchasing the undertaking at 
certain periods. The lat er body has referred the question of an 
agreement back for further consideration, it being thought that it 
ket be preferable to have the scheme carried out under à prov. 
order, 


Continental.—Rvussia.—A movement is on foot at 
Petrograd, on official initiative, to reduce the consumption of 
electric current for lighting in the theatres, restaurants, moving 
picture houses, &c. The ground of the proposed reduction is 
carcity of fuel. 


Coventry.—The T. O. has informed the Standard Motor 
Co., Ltd., that it is unable to supply electricity for power and light 
to a factory it is proposed to erect just outside the city boundary. 
Having applied for the electricity undertaking to be declared a con- 
trolled establishment, the T.C. has been informed that at present 
it is impossible to accede to the request, as the industry is not one 
which is inoluded in the definition in Sec. 3 of the Act. 


Glasgow. — ELECTRICITY SHOWROOM DEMONSTRA- 
TIONS.—The Corporation electricity department has commenced a 
ser.es of daily cookery demonstrations at the new showrooms in 
Sauchiehall Street, a varying menu of several courses being pro- 
vided. A neat folder is being issued illustrating the new premises 
in such manner that the recipients can scarcely mistake them. 


Great Yarmouth.—New Tarirrs.—The T. C. has 
decided that after December 31st the price of electricity for 
lighting purposes shall be 6d. per unit for the first 3,000 units, 
and 5d. per unit for all in excess of that quantity used during any 

ear ending March 31st, and 5d. per unit net for churches, chapels, 
ospitals and schoole.— Yarmouth Independent. 


Halesworth.—E.L. ScHEMR.— The U. D. C. has decided 
that it will not place any obstacle in the way of the proposed 


. Boheme for the supply of electricity bx the Halesworth Electricity 


and Eagineering Works. It is proposed to use overhead wires. 


Hanwell.—The District Council has refused to enter- 
tain the offer of the Metropolitan Electricity Supply Co. to accept 
payment of its accounts rendered since the commencement of 
the existing police regulations, less a special discount of 16 per 
cent., and is to repeat the offer of settlement on the lines of the 
arrangement with the Brentford Gas Co. 


° India.—A licence has been granted to the Municipal 
Committee of Amritear for the supply of electric energy for all 
purposes within the municipal area of Amritsar. 


Kingswinford.—Street LIdhTIN G. — The R. D. C. 
having askei for a reduction in the charge for public lighting on 
account of the restricted use of the lamps, the Midland E. L. 
Corporation has offered an allowance of £1 per lamp (the contract 
price being £2 148. 6d. per lamp), the number of lamps affected to 
be limited to one-half of the present number installed. The Council 
has ne to negotiate for better terms for the ensuing six 
months, 


Kingston-on-Thames.—L.G.B. INQUIRY.— On Decem- 
ber 15th an inquiry was held into the app ioon of the Corpora- 
tion for sanction to borrow £16,792 for the purposes of the 
electricity undertaking. The electrical engineer etated that in 
anticipation of the sanction to the loan £507 had been spent. 
The inspector pointed out the necessity of applying for sanction to 
excesses as they occurred, and not leaving them to accumulate. 
Such sanctions were being given by the Board every day. In 
reply to questions on the cost of coal and oil, the electrical 
engineer stated that for the complete year ended March 31st last 
the figures for coal worked out at 1°802d. per unit sold whereas 
the fuel oil was only costing 424d. per unit. The inspector 

inted out that the sanction to the loan could only be obtained 
or extensions that were absolutely necessary, and it was finally 
decided to reduce the application to £3,682, the amount of 
18 months’ requirements, plus the excess expenditure,— Surrey 
Comet 


Leeds,—Six Montus’ Workinc.—The summary of 
accounts of the Corporation electricity undertaking for the half- 
year ended September 30th last, shows that 19,849.02 1 units were 
sold as against 18,626,358 units in the corresponding period last 
year. Street lighting and traction supplies decreased, but power 
units increased considerably. The total revenue amounted to 
£70,697, and the gross profit to £36,294, both figures being in 
excess of 1914. Capital contributions, however, amounted to 
£51,546 as against £45,239 in the previous year, so that for the 
six months there was.a deficit of £15,252 as against £11,686 in 
1914. The deficit is usual on the summer half-year, being, of 
course, much more than made up in the winter half. 


London,.—ISLINGTON.—The Finance Committee of the 


B. C. has had under consideration the necessity for increasing the 


price charged for electrical: energy, i. e., that the existing prices 
should be increased either by 124 per cent. to include public 
lighting or by 15 per cent. if the charge for public lighting is 
excluded. For the year ending March, 1917, it was estimated that 
owing to the substantial increase in the oost of production, a very 
large deficiency would result if the present charges were continued. 
An increase of 15 per cent, would approximately meet such 
deficiency. 

PoPLAB.—LINKING-UP SCHEME,—The Electricity Committee of 
the T.C. has decided to adopt the draft agreement for giving effect 
to the proposals for linking up with the Hackney undertaking. In 
order to give effect to the scheme it will be necessary to lay mains 
from the Northern sub-station to the Hackney boundary ria 
Cadogan Terrace, at a cost of E 2, 000, and an extra £350 for the 
cost of E. H. T. panels and switchgear, including telephones and 
synchronising gear, The Finance Committec recommends the 
borrowing of the £2,000. It ia intended to. provide the £350 out 
of revenue. l 

HAMMERSMITH.—The B.C. ja to make application to the L. C. C. 
for sanction to the borrowing of £3,000 for mains, services and 
transformers for the electricity undertakin 
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L.C.0.—The Finance Committee recommends the Council to 
sanction the borrowing by the Islington B. C. of £985 for electrical 
pressure recording instruments; of £15,000 by the St. Pancras 
B. C. for the provision of a 5, O00. Kw. turbo-generator, the B. O. 
having agreed to the acceleration of the répayment of the 42-year 
loans, and of £3,800 by the St. Marylebone B.C. for mains and 
house services, 


Luton.—StTreet LIOHTIN d. — The Chief Constable 
thinks that the street lighting is too much restrioted, and he has 
been empowered to make such arrangements as he considers 
advisable for increasing and extending the lighting. 


Manchester.—The Electricity Committee has been 
informed by the L.G.B. that it may proceed with the acquisition 
of additional land required at Barton and Chorlton for the erection 
of the new generating station, and that a L. d. B. ir quiry would 
not be ne 5 

CoAL SHORTAGE.—Acoording to the local papers a serious 
shortage of coal is in prospect for the electricity department. The 
latter is using about 4,500 tons of coal a week, but is only obtain- 
ing delivery of between 3,500 and 4,000 tons a week, the deficiency 
being obtained froin its accumulated reserve which originally 
stood at 20,000 tons. It is stated that the collieries are not 80 
much to blame for belated deliveries as the railway companies, 
and that unless the position improves the Government will have 
to take steps to ensure adequate supplies, 


Portsmouth.—Price IN REASE.— The T. C. has decided 


that the charges for electricity for power, heating and lighting will 
be increased by 15 per cent., from the December quarter, 1915. 


Stafford.— PLANT ExtTension.—It has been reported 
to the T.C. that owing to the increasing consumption of electricity 
it is absolutely necessary to take measures to keep up the supply. 
The time has come when the Council cannot safely continue with 
the present plant, and the Committee, which has had the matter 
under consideration, hopes at the earliest possible moment to ley a 
comprehensive scheme before the Conncil. 


South Africa.— At a recent meeting of the Worcester 
(Cape Province) T.C., the electrical engineer reported that the lack of 
shipping from English ports was seriously interfering with the 
delivery of the plant for the lighting installation. He was afraid 
that the contractors would be unable to have the work completed 
before the end of January. 

Daring a recent lightning storm in Johannesburg, the overhead 
high-tension wires were struck, and, as a result, the automatio 
switches at the central power station were blown out. A great 
portion of the town was in darkness for a short period. 


Thirsk.—SrREET LIdHrNd.— Owing to only six of the 
74 public lamps having been used during the lighting season, 
in consequence of the lighting regulations, the Sowerby P.C. 
has requested the E.L. Co. to grant a rebate from the contract 
account of £115. The company has pointed ont that its working 
expenses are very little less than before the war, the only small 
saving being in fuel. 


Tynemouth,—The electrical engineer reports that in 
many cases the consumption of current by motors was very much 
less than was expected, and he recommends that the 11d. rate be 
not charged, unlesa the consumers, along with any lighting on the 
same service, take current to the value of £1 in a quarter. The 
Electricity Committee proposes to make a minimum charge of 55. 
per quarter in respect of supplies to garages, such amount to be in 
addition to meter rent. 

West Bromwich.— PRICE Increase.—The T. C. has 
decided to inorease the price of electricity by 15 per cent. to ordi- 
nary power consumers ; the question of the revision of the pre-war 
contracts ia under consideration.— Birmingham Daily Post. 

Weymouth.—The T.C. has applied to the B. of T. 
and to the R.D.C. for permission to supply current to Radipole 
Manor, which is outeide the borough ares. 

Wisbech.— STREET LIGHTINq.— It was intimated at 
the Deoember meeting of the T.C. that the Electric Supply Co. 
had treated the Corporation very liberally with regard to its 
charges owing to the lighting restrictions, 

Woodford.—Prov. ORDERS.— Both the London Elec- 
tric Supply Co. and the Periandra Syndicate have informed the 


U. D.C. that their applications for prov. orders for E. L. in the dis- 
triot have been deferred. 


TRAMWAY and RAILWAY NOTES. 


Ashton-under-Lyne.—Waces ARBITRATION. — It is 
report:d that the B. of T. arbitrator has made an award 
reapecting the application of tramway employ és in the eervice 
of the Corporation, the Stalybridge Joint Board, and the 
Oldham, Ashton and Hyde tramways, under which drivers and 


conductore will get an alvance in wages of rad. per hour, and shed- 
men and cleaners id. per hour. 


ustralia.— The annual report of the Commissioner of 
the West Australian Railways showa the financial reault of the 
working of the Perth Government tramways for the year ended June 


80th, 1915 :—Reocepte, £114,021 ; expenditure, £78,346 ; Interest 
charges, £23,931 ; leaving a net profit of £11,742, equal to 33 pe 
cent, on the purchase price.— Commonwealth Engineer. 

The annual report of the electric tramway and lighting depart- 
ment of the Fremantle (W.A.) Council, shows tramway receipts 
amounting to £34,253, lighting receipts to £22,073, and a total 
income of £56,326, as compared with £55,386 in 1914, and £50,769 
in 1918, The working expenses amounted to £39,906, as agains 
£41,039 in the previous year, leaving a gross profit of £16,419, os 
against £14,347 in 1914; after providing for interest on loan and 
bank interest, £0., there was a net balance of £10,055, which has 
been appropriated as followa:—Sinking fund, £3,850; loan 
redemption, £79; depreciation, £5,241; contribution to Fre 
mantle and East Fremantle Municipal Councile, £1,885, The 
number of car-miles run wae 561,913; the passengers carried 
numbered 4,510,619; the average car revenue per car-mile was 
13 623., and the average fare paid per paseerger, 1°685d. The 
estimate of additional capital required fcr the year ending August 
16th, 1915, is as follows :— Additions to power-boure plant, £16,073; 
tramway extensions, less loan funds already raised, £1,050 ; tara- 
out at railway station, £215 ; rolling stock, two bogie cars, 44.000; 
lighting mains, transformers, meters, &c , £1,662 ; total, 423.000. 
The total number of consumers connected to the mains of the 
electricity department wes 1,442, as against 1,201 in 1914, and 
987 in 1913.— Com. Engineer. 


.Birmingham.— At the adjourned inquest on the three 
victims of the tramway accident which occurred last montb.s 
verdict of accidental death was returned, the jury holding that the 
driver mirjudged the distance for the application of the brskea. 
A B. of T. inquiry has also taken place, Mr. Dickinson, engineer 
to the tramways department, expressing the opinion that the car 
was travelling at too high a speed, and that the magnetic brake 
was too fully applied, otherwise at the stated speed, and with 
unlocked wheels, it should have passed the curve safely instead of 
running off. 

Burnley.—Exciting scenes were witnessed in Oburch 
Street, on December 16th, a defect developing in the electric abla 
and making the road alive. As a consequence, several hore, 
pedestrians and dogs received shocks of a more or less violent 
nature. Fortunately, the voltage was not snfficient to infin 
ip jury, those affected suffering mostly from fright. 


Canada.—It is stated that the Ontario Hydro- Electrie 
Commission may possibly purchase all the Ontario electrio railway 
lines owned by Messrs. MacKenzie & Mann. 

The proposed Hydro-Electric railway between Toronto aad 
Guelph has been endorsed by 15 municipalities interested in the 
project. l 

Continental.—GERIANV.— It is stated that the Berlin 
Tramway Co. is compelled not only to employ women as ooa: 
ductors, but also as drivera, owing to several hundred male driven 
having been called up for army service. Many people are pro 
testing against the employment of women and threaten to boycott 
the women-driven trams, as they consider the system will be 


fraught with danger. 


Edinburgh.— Mr. J. M. Dick Peddie, a director of the 
Edinburgh and District Tramway Oo., replying to critice who 
assume that the fact of the oity having a cable car system 8 
entirely due to the company, says the cable system was the deliberate 
selection of the Corporation under the advice of one of the mos 
noted electrical engineers in this country, who decided for the 
cable owing to the peculiar conditions prevailing in Edinburgh. 
Continuing, he said when the system was controlled by the 
Corporation, there might be a considerable reduction in fares 
but then the Corporation would not have to pay £115,000 a year 
in rent, and a Corporation was always in the happy poeition, whe 
it embarked on a commercial undertaking, that if it were run até 
loss it could always fall back on the ratepayers to make up the 
deficiency. 


Halifax.—The Tramways Committee of the T. C. i 
experimenting with a Ford delivery van, but considerable oppow- 
tion has been shown in the Council in respect of the purchase of 
this vehicle on the grounds of the great antipathy which Mr. Ford 
has shown to Great Britain. The Tramways Committee has, as 3 
result, withdrawn its recommendation in favour of purchas.— 
Commercial Motor, 


Hull.— Sezen Repuction.—The Tramways Committee 


has decided to reduce the speed of cars by about one-half durirt 
the darkness of the morning and evening. 


Hyde.— The proposed through running of cars from 
Manchester to Hyde formed the subject of an interview which the 
town clerk had recently with Mr. J. M. MoElroy, manager of the 
Manchester tramways department, and the latter stated that the 
Corporation would be prepared to ran a service of cars to Hyd 
Market Place, either taking a lease of the portion of the Hyi 
tramway from the boundary to the Market Place, or 
the running on terms, The Stalybridge Joint Board has ak 
made suggestions for using the Hyde tramway, and the Hyde Cot- 
poration has decided to ask the Board to appoint a deputation t 
confer on the basis of one of the proposals that the Board boch 
act as the running authority of the Hyde tramways on term» lc 
be arranged, 


Ipswich.— ELECTRIC VEHICLE. — The Ipswich Industral 
Co-operative Society has, we learn, ordered a 24-ton electric moto 


delivery van of the “Orwell” type from Messrs. Ransomes Sos 
and Jefferies, Ltd., of that town. 
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London,—L.0.C.—WorkmeEn’s FARESB.— The High- 
ways Committee has decided that ordinary fares shall be charged 
on cars scheduled to arrive at or leave the Central London termini 
up to 3.30 s.m. Under this arrangement ordinary fares will be 
charged only on the cars specially run as all-night cars, and the 
fares on cars starting on service as workmen's cars will not be 
affected. 

Women conductors commenced their duties on Monday morning 
last on the L. C. C. trailer-oars on the South London eeotions, and it 
r „ that the innovation will shortly be extended to other 

istriots. 

The B. of T. has ordered that the time limited by the Central 
London Railway Act, 1918, for the compulsory purchase of lands 
=n easementa shall be extended for one year from August 15th, 

916, i 


Manchester.—The Backlow Council, which recently 
refused to renew the licence to the Manchester Corporation tram- 
way department for the running of motor- buses into the village 
of Northenden, has now renewed the licence, following local 
protests. 


New Jealand.— The report on the working of the 
Christchurch electric tram ways for the year ended March 31st last, 
shows receipts amounting to £142,941, and expenses to £78,072 ; 
after deducting interest and sinking fund and reserve fund charges, 
the net surplus amounts to approximately £10,C00 ; the number of 
car-miles run was 2,271,996 ; the passengers carried were 16,828,269, 
and the average revenue per car-mile 15 099d. The operating 
expenses have been reduced during the year by ‘261d. per car- 
mile, . The report states that an agreement has been entered into 
with the Government for the purchase of power from the Leke 
Coleridge hydro-electric station, and it is anticipated that when 
this supply commences, probably in March next, power costs will 
be reduced.— Commonwealth Engineer. 3 


Northampton.— FEMALE LABOUR.— Women conductors 
were introduced upon the Corporation tramways on Monday last. 
For some time females have acted as conductors of local motor- 
‘buses, a 

Oldham.— The municipal car service is to be entirely 
stopped on Christmas Day, this decision having been arrived at in 
me of — opposition on the part of members of the Tramways 

mmittee. 


Rochdale.—ReEstrictep SERVICE. — The Tramways 
Committee has adopted a recommendation of the general mansger 
that the car service be curtailed each evening except on Saturdays 
and Sundays. i 


Salford.—Woxuen Drivers.—The Tramways Com- 
mittee has under consideration the employment of a certain 
number of women car drivers. The female conductors have stood 
the severe weather lately prevailing very well indeed, the per- 
centage of absences through sickness having been below that 
of the men. 


South Lancashire.—A number of women conductors 
made their first appearance last week on various routes of the 
South Lancashire Tramway Co.'s extensive system. 

Tynemouth.—The Parliamentary Committee has 
resolved to empower the Borough surveyor to engage the services, 
of an expert to consult with as to the condition of the Tynemouth 
Co.'s cars and tramways. 

of Police has 


Walthamstow.—The Commissioner 
advised the Tramways manager that it would be inadvisable to 
provide flash lamps for the use of conductors on tramoars, 
Aooording]y no further action is to be taken in the matter. 


TELEGRAPH and TELEPHONE NOTES. 


Russia. — On November 25th, at the Circuit Court 
(says a Petrograd paper), the trial took place of a well-organised 
band of thieves who specialised during the whole year 1913 in 
cutting down telegraph wires. The band numbered 14, with a 
certain Bogdanoff at the head as organiser, and included carmen, 
buyers, &c. Only akilled electric wiremen undertook the cutting, 
these having been in the employment of the 1886 oompany.” 
All of them were between 16 and 23 years of age. They carried 
out in all 40 thefts of copper wire, valued at over 8,000 roubles. 
This case is typical of quite a number that occupy the attenticn 
of the Russian police from time to time. l i 


The Pacific Cable.—The report of the Pacific Cable 
Board for the year 1914-5 shows that the traffic receipts were 
£221,280 ; other sources of revenue brought up the total income 
to £225,045. The expenditure, including £32,100 paid to the 
renewal fand, amounted to £116,359, leaving a surplus of £78,686. 
Interest and sinking fund requirements totalled £56,601, so that 
the balance to be provided by the Imperial and Dominion Govern- 
ments was £7,915, a sum which is less than last year's figure by 
4E 12.035. The net traffic receipts exceeded those of the previous 
year by 225 225; there was a decrease of tra ffio at ordinary 
tariffs, but the deferred traffic ehowed an increase of 599,879 words, 
and the week-end traffic rose from 326,920 to 1,074,252 words. 


— 


The interruption of the Fanning Island cables caused the on 
of international traffic for two montha, resulting in a loss of 
revenue exceeding £50,900; this loss was more than compensated 
for by the increase of traffic resulting from war conditions. 

The expenditure showed an inorease of £14,065, due almost 
entirely to the war. The renewal fund on March 31st, 1915, was 
valued at £163,964 investments and £56,282 cash, in addition to 
cable valued at £51,292. l 

A fault occurred near Norfolk Island on August 18th, 1914, due 
to rock chafe, and in repairing it the cable in the vicinity of 
the fault was found to be extensively corroded, necessitating 
the renewal of several miles. On September 7th, as reported in our 
columns at the time, the German oruiser Nurnberg wrecked the 
etation at Fanning Island and cut the cables. On September 22nd 
the etaff at Fanning suoceeded in restoring temporary communica- 
tion with Suva by improvised means, and three days later the 
relief steamer arrived. " In effecting the repair of the Suva cable 
the members of the staff concerned displayed remarkable 
ingenuity and skill. In partioular, the work of one of the 
operators, Mr. Hugh Greig, is worthy of special mention. This 
officer adapted an ordinary pickaxe to the purposes of a grapnel, 
and succeeded by this means in y raising the heavy shore 
end where it waacut. He also dived, and, working under the sea, 
secured the end by ropes, thus enabling it to be raised above the 
sea level.“ Without the least previous experience in handling or 
repairing cables, and with no proper appliances, Mr. Greig 
raised both ends of the cable and buoyed them with rafts made of 
planks and barrels ; he then made a connection between the ends 
with ordinary covered wire. The ends of the cable could not be 
brought 3 as they had been towed widely apart by the 
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vessel. 

Both the Fanning cables were repaired by the c.s. Tris in 
October, but owing to the difficulty experienced in recovering the 
duplex balances, it was not possible to accept traffic until November 
‘Sth. These cables had never previously been interrupted. The 
repairs cost about £5,000. 

A cable laid in August last year has proved useful in providing 
an alternative route across Vancouver Island, and a special wire 
between Sydney and Melbourne has been eet apart by the Common- 
wealth Post and Telegraph Department, for the exclusive use of 
Pacifico Cable traffic. 

The auxiliary schooner Strathcona, which was built for the pur- 
pose of maintaining regular communication between Honolulu and 
Fanning Island, was lest on her maiden voyage in June of this 
year, whilst sailing from Auckland to Fiji. All the ship's company 
were rescued by the /ris. A Court of Investigation attributed the 
wreck to the faulty navigation of the master, whose certificate was 
suspended for six months. 

The staff has had to work at high pressure during the war, with- 
out rest or furlough, and at Fanning Island without electric light- 
ing or cold storage plant. It has not been possible to obtain 
sufficient additional operators, but a number of men are being 
trained for the purpose, A bonus of 10 per cent. has been autho- 
rised as from January Ist, 1915. Nine members of the head office 
staff are serving with the Forces. The Board was unable to accede 
to applications from operators at the cable stations for leave to join 
the Coloure, but several broke their contracta for this purpose. 

The deferred and week-end services have been maintained except 
during the interruption of the cable, and the week-end service is 
still available only by the Pacific Cable. Many business telegrams 
in plain language are sent at the week-end rate, greatly increasing 
the pressure on the service, at the expense of the ordinary traffic. 

The carrying capacity of the Bamfield-Fanning Island cable, the 
longest in existence, in 1896 was estimated at less than two 
million paying words per annum. During the current year the 
cable ‘has frequently carried more than 175,000 words per week, 
or at the rate of about nine million paying words per annum. The 
total number of paying words transmitted in 1914-15 was 
4,403,098, allocated as follows:—Ordinary, 1,065,431; deferred 
ordinary, 1,159,890 ; Government, 405,851 ; Press, 357,604 ; deferred 
Prees, 340,070; week-end, 1,074,252. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia, —ADELAIDE.—January 19th. P. M. G. Com- 
mon- battery switchboard. See Official Notioes November 19th.“ 

January 26th. Deputy P. M. G. Twenty tons of galvanised- iron 
wire, 400 lb, to the mile.“ 

January 26th. Deputy P. M. G. Telephone instruments, parts 
and accessories, * : 

BRISBANE.— February 231d. P. M. G. 

Ste Official Notioes Dec. 17th. 

SYDNEY.—January 3lst. Three electrically- operated railway 
freight-car transferers, for Jones Bay wharfage, Pyrmont. Particu- 
lars from Engineer-in-Chief of the Harbour Trust, Circular Quay. 

February 7th. Metropolitan Board of Water Supply and 
Sewerage. For No. 1 pumping station at Ultimo. Two centrifugal 


Whee tstcne- apparatu:®. 


pumps and electric motors (1,000 gallons per minute each), 


switohboards, starters. Kc. Contract No. 1, 301.“ 

February 28th. Municipal Council. Tenders for induction 
regulators. Specifications (11s, 6d.) from the Electric Light 
Department, Town Hall, Sydney. | 
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Darlington. — January 12th. Corporation. Coal 
bunkers, elevators, &o., for the electricity works. Speo'fications 
from the Borough Electrical Engineer, Haughton Road. 


Liverpool.—December 29th. Electrical supplies, for 
Toxteth Park B. of G. Mr. R. A. James, Olerk, 15, High Pa: k 


* 


London.—Sr. PAxcRAS.— January 10th. B.C. Steel 
constructional wörk (power-house extension) for the Electricity 
„Department. . Specifications (£1) from the Borough Electrical 
Engineer, 57, Pratt Street, N. W. 
-HAMPSTEAD.—January 6th. B. O. Electrical engineer's stores, 
115 5 from the Town Clerk, Town Hall, Haverstock 

re | 


Manchester.—January 5th. Alterations and additions 
to pipework and condensing plants for Nos. 19 and 15 turbines, 
Stuart Street station. Mr. F. E. Hughes, Seoretary, Electricity 
Department, Town Hall. 


Nuneaton,—Deoember 24th. Corporation. Supply and 
Bee 


erection of an overhead line, for the Electricity. Department. 
“ Official Notices” December 10th. 


Redditch.—December 28th. Council. Eighty tons per 


week, for three months, of D.S. nuts or rough slack. See “ Official 
Notices" December 10th. 


South A frica.—DunkAN.— January 5th. Corporation 
Telephone Department. (1) Telephone apparatus and materials ; 
(2) underground cables ; (3) 540 c.i. pipes, 9 ft. long, for cables. 
Messrs. Webeter, Steel & Co., 5, East India Avenue, E. O., are th: 
Oorporation's London agents.“ 


Spain.— January 6th. Electrification of seven movable 
three-ton steam oranes and one fixed 25-ton steam crane on the 
wharves at Bilbao. Specifications from and ers to Junta de 
Obras del Paerto Alameda de Mazarredo, 3, Bilbao, Local repre- 
sentation.— Bourd of Trade Journal. ä 

The municipal authorities of Anguita (Provinoe of Guadalajara) 
are at present inviting tendere for the concession for the electric 
lighting of the town daring a period of ten years. | 


_ Specifications for the items marked ° can be seen at the Board 
of Trade Commercial Intelligence Branch in London, i 


CLOSED. 


Brighton.—The B. of G. has accepted the tender of 
Mr. H. J. Galliers, of Brighton, for the supply of electrio fittings. 


Bristol.—The Docks Committee of the T.C. has accepted 
the tender of Messrs.: Siemens Bros. & Co., Ltd., for 425 yds. ot 
triple-concentrio paper-insulated cable for the diversion of the 
main cables at the north side of the Royal Edward Dook. 


Glasgow.—The Tramways Committee has recommended 
the acceptance of the offer by the B. I. & Helsby Cables, Ltd., for 
the supply of copper trolley wire. 


Government Contracts. — List of new contracte, 
November, 1915 :— 
War OFFICE. 


Ltd. 
Cable.—Craigpark Electric Cable Co., Ltd.; Macintosh Cable Oo., Led. 
Ebonite rod and sheet. —Alperton Rubber Co., Ltd.; Indie- Rubber, Guita- 
Percha & Telegraph Works Co., Ltå. ; Siemens Bros. & Co., Ltd. 


Lid. 

hting a in fabric shope at South 

Farnborough: Hancock & Rixon. Electric light installation at new 
camp, Grantham : & Co. Prisoners of var oamp, Dorchester: 
Pinohin & Walton. yal Flying Corn camp, Norwich: Manu, 
1 4 Co. Prisoners of war camp, lexandra Palace : C. Cooper 
an . 

Posr OFFICE. 

Protective apptratus.—Western Electric Co., Ltd. 

Telephone apparatus.—Siemens Bros. & Co., Lt 1. 

Submarine cables —Siemens Bros. & Co., L. I.; Telegraph Construction 
and Maintenance Co., Ltd. 

ie oable.—Callender's Cable & Construction Co., Ltd.; W. T. 

lover & Co., Ltd.; W. T. Henley’s Telegra h Works Co, Ltd.; 

Telegraph Construction & Maintenance Co., Ltd. 

Fuse mountings.—Taylor, Tunnioliff & Co., Led. 

Bronze wire.—T. Bolton & Sons, Ltd.; B. I. & Helsby Cables Ltd. ; 
Shropahire Iron Co.: F. Smith & Co. (ncorporated in the London 
Electric Wire Co. & Smiths, Ltd.). f 


London. — The tender of Messrs. Siemens Bros. Dynamo 
Works, Ltd., has been accepted for the supply of Wotan and carbon 
filament lamps to the Royal Mail Steam Pack at Co., during 12 
months from January Ist, 1916. 

LC. C.—Tue following tenders have been acc2pted for the supp'y 
of electric insulating materials :— 


L. Andrew & Co., iteme 7, 8 and 11. 

Robert W. Blackwell & Co., Ltd., item 1. l 
Geo. Hattersley & Bons, Ltd., item 12. t 
George MacLellan & Co., item 8. 

Micanite & Insulators Co., Ltd., item 2. 

Siemens Bros. & Co., Ltd., items 6, 6 and 9. 


Luton.—The Electricity Committee proposes to accept 
the tender of Meseres. J. Facer & Son to supply from 100 to 150 
tons of coal per month, for a period of 12 months, at 193. 2d, per 
ton (188, 0}d. per ton in Corporation wagons), 


New Zealand. — The following tenders have been 


received by the Public Services Tender Board of Wellington for 
the supply of 120 miles of copper cable: 


Turnbull & Jones, Ltd. . (accepted £8,440 
Richardson, MoCabe & Co. ae S es . 8,470 
A. D. Riley & Co. ee ee ee se eg . es 8,635 
8. Brown, Ltd. ee ee oe ee ee ee ee 8.722 
P. R. Baillie & Co. Sates Tes rs at ee .. 98,033 
A. & P. Burt, Lid. ee ee @e eo ee oe 4,118 
Laurence & Hanson Co... us .. 6,260 


New Zealand Shipping and Commerce. 


Oswaldtwistle.—The U.D.C. has purchased an electric 
crane from Messrs. Rushworth Bros., Ltd., at £340. 


Spain.—The Port Authorities at Valencia have awarded 
the contract for four electric oranes to the Sociedad La Maqninists 
Maritima y Terrestre of Barcelona, at £7,780, for delivery ia ten 
months,— Board of Trade Journal. 8 


venezuela. The “ Ministerio de Fomento has granted 


permission to Senor Santiago Oarcano to construct a telephone 
line 14 kiloms. (abént 81 miles) long in the districte of Ban 


Sebastin and Ricaurte, in the State of Aragus.— Board of Trade 
Journal, 


DSS — 


FORTHCOMING EVENTS. 


— — 


Salford Technical and ag Association.—Monday, December 
A 15 At 7 p. m. At the al Technical Institute, Peel Park. Anpoal 
y C e 


Royal institution of Great Britain.—Tuesday, December 28th. At Alb 
marle Street, Piccadilly, W. Uhristmas Lectures for J uveniles. Wire- 
less Messages from the Stare, by Prof. H. H. Turner. 


Leeds Association of Engineers.—Thursday, December 80th. 41 7.80 p 
At 5, Park Lane. Discussion. 


NOTES. 


B.E.4.M.4.—The following firms have secently been 
elected members of the B.E.A.M.A.:—Cole, Marchant K Morley, 
Ltd., Bradford; Hick, Hargreaves & Co., Ltd., Bolton; Edison and 
Swan United Electric Light Co., Ltd., London. 


Accident.—Aloysions Brady, mechanic, and James 
Murphy, labourer, employed by Bray (Oo. Wicklow) Urban Counol, 
were on Saturday last examining an electric transformer opposite 
the Town Hall, when the cover tly touched the live 
terminal, with the result that they were thrown to the ground 
with great violence and rendered unconscious. Subsequently they 
were removed to their homes for treatment. 


Electric Heating and Electric Furnaces.— In the 
concluding lecture of his course at University College, Prof. 
Fleming drew attention to the electric tire heater, which was 
described in the ELECTRICAL REVIEW of September 24th, 1915. 
He then dealt with electric cooking, pointing out the importance 
of this clase of load to electricity worke, as it required five or sir 
times as much energy as the lighting of a house. Unfortunately, 
owing to the high specifo heat of water, he eaid, the electrical 
heating of water in quantity was a very costly matter. On the 
other hand, the high efficiency of electric heating helped to reduce 
the expense ; whereas the efficiency of a gas boiling ring in heating 
water was found to be only 58°6 per cent., that of sn electric 
kettle was over 90 per cent, Taking about half a kilowatt aa 
electric kettle or saucepan would raise two pints of water to boil- 
ing point in abzut a quarter of an hour. Electric heaters not 
combined with the cooking utensils were not so effivient, and slow 
heating due t> small power entailed losses due to radist'o 1 and air 
convection ; thus a small immersion heater showed an efficiency of 
only 92 per cent., whilst a large one had an efficiency of 85 per 
cant. The Therol system of heating water slowly had an effici-acy 
of-92 per cent. - In. order, to compete with coal (used for bes'iog 
water under efficient conditions) at 208. a ton, electrical ei ect 
would have to be avallable at zu ch penny per unit. But in ordinary 
coking operations the heating of water played a minor part, and 
he considered that a at Id. per unit was practically taal 

thousand cubio ft., without taking inte 
account the many indirect advantages of electric cooking. The 
effect of lagging was very important; the thermal resistance of 


about one unit per person per day, plus one unit for the oren.” 


Reliability, safety, arid low first cost were the principal conside- 
; it was im 

to persuade the housekeeper that high first oget might be tbe 
Amonget the advantages of electri 
cooking were the uniform results obtained, the convenience of un 


improved flavour. 

Electric cooking apparatus had proved extremely useful also i 
the laboratory aud workshop. and had been largely adopted in the 
new chemical laboratories of University College. One think of 
great moment was to convinos supply authorities of the import- 
ance of keeping down the cost of energy for heating and cooking ; 
W550 places were an aburi 
mistake, 
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Appointments Vaeant.— Mains jointer (4 28.), for the 
Rhondda U. D. O.; switchboard attendant (30), for Lancaster 
electricity works. See our advertisement pages to- day. : 


Fatality. — Fire.— Alexander Martin, an apprentice 
electrician, was killed in Leven Colliery, in the underground 
‘workings ; his arm came in contact with a live wire, 


Electric Vehicle Committee,—The last issue of the 
Committee’s quarterly journal, The Electric Vehicle, contains 
a number of interesting articles on, and illustrations of, the use of 
the electric, tending to show that, despite war conditions, the use 
of this type of vehicle is steadily gaining ground in this country. 
A short description of the charging station at the Hon. Secretary's 
own central station at Ipswich is included, as well as some striking 
views of Messrs. Harrod's fl set of electric vehicles. We note that 
the total number of electric vehicles in use, or on order, in this 
country is now over 660, as compared with 150 a year ago, which, 
under all the circumstances, represents excellent progress. 


`- Electrolysis Extraordinary.—A recent issue of the 
Steamship mentions that the American three-masted auziliary 
yacht Sea Cali, claimed to be the largest ford-and-aft schooner yacht 
afioat, has been ordered to be broken up after only six weeks’ service, 
as a result of serious corrosion of portions of steel framework 
and plating around the stem and stern, due to electrolytic action. 
She was the first steel ship ever built with a bottom made entirely 
of 3 metal, 5 this are valsa ie com of 1 
parte nickel, one copper, a small percen of other 
metals, has been extensively used for deck fittings, anchors, &o. 

Previous experiments in which Monel metal was used in onn- 
junotion with steel in the presence of salt water has resulted in 
corrosion of the steel, 

The decision to sorap the vessel is said to have raised a heated 
5 between American scientists and naval and technical 


Institution and Lecture Notes.—Rugby Engin- 
eering Soclety.— At the general meeting of this Society it was 
decided that no papers or lectures would be given this session, in 
view of the fact that the time of the officials and members was 
largely occupied with war work, and that owing to so many 
members having joined His Majesty's forces the effective member- 
ship was greatly reduced. As far as possible the officials who were 
elected for the Session 1914-15 will continue to serve for the present 
Session. The library and reading room of the Society will be kept 
open as usual, 

Society of Engineers (Inc.).—At the annual general meeting 
on December 13th, it was announced that the President's Gold 
Medal had been awarded to Mr. Arthur H. Barker for his paper 
entitled Some Future Developments in Heating and Ventilation.” 
The following officers were elected :—President, Mr. Percy Griffith; 
Vice-Presidents, Messrs, H. C. Adams, W. B. Esson, and W. N. 
Twelvetrees ; Hon. Sec. and Treasurer, Mr. D. B. Butler. 

The Secretary, Mr. A. S. E. Ackermann, reported that the 
membership amounted to 588; about fifty were on active 
service, and many others were on war work. With 
regard to the effort of the Society to improve the status of pro- 
fessional engineers of all classes, ee PEE had been 
made in the preparation of a comprehensive eme dealing with 
the professional qualifications, fees, and etiquette of consulting 
engineers, and with the position of salaried engineering Officials, 
particularly those employed by municipal and similar bodies. 


Electrical Association of Australia (Victorian Spction).— 
At a meeting of this Association held at Melbourne on 
October 38th, a paper on The Electron Theory of Conductivity ” 
was read by Mr. J. A. Erskine, also one entitled Notes on the 
use of Half-Watt Lamps,” by Mr. W. H. Alabaster. 


Liverpool Engineering Society.—On December 15th, Mr. 
O. E. Jones read a paper on “Electrical Machinery for Marine 
Use.” Among the papers to be read next year, the following are 
of electrical interest :— l 

January 36th.—" Recent Developments in Telephony,” by Mr. 
G. C. Morris. „ l , 1 
February 23rd.—“ Efficiency of Proj zotors and Reflector,“ by 

Mr. Haydon T. Harrison. crue Ea ; 

March Sth.— The Modernising of an Electric Power Supply 
Und “ by Mr. E. M. Hollingsworth. ~ „ 
April 12th.—" Electric Power in Quarry Operation,“ by Mr. 
G. K. Paton. | 


Northampton Polytechnic Institute.— The eighteenth 
annual prizs and certificate distribution of this Institute was held 
on Saturday, December 18th. The Principal, Dr. Mullineux 
Walamaley, occupied the chair, and Mrs. Walmsley distributed the 
; the usual conversazione and exhibition of work were 
omitted from the programme. The Principal said that enrolments 
to the day olasses had been well maintained (1,748, as against 2,100 
in 1913-14), but there was a continuous drain on all senior students 
for enlistment and for work in munition shops. The evening 
olasees showed 24 per cent. reduction in enrolments directly 
attributable to the war, and the student-hours for the session fell 
from 121,000 to 79,000 (70˙6 to 48 hours’ average per student). 
. The energy with which the Governors had worked to establish 
courses in technical optics had been fully justified by recent events. 
In the -Faculty of Engineering three students seoured honours 
degrees, and seven passed the intermediate examination; the 
num der of City and Guild certificates was 67 (101), and of St. John 
Ambulance certificates 96 (28), The Voluntary Aid Detachment 


had 26 members on active service, and there were 22 of the staff, 
226 students, and 119 members of the Polytechnic with the Forces. 
Courses for drafts of artillerymen had been arranged covering field 
telephony, range-finding and map reading ; 897 men had already 
taken this course. The Principal urged upon atudente the import- 
ance of concentration and devotion to work; the future of the 


: country industrially, as well as in respect of ite present needa, lay 


with the younger workers, | 
‘The Lighting of Trains.— Vet another terrible railway 


‘disaster, accompanied by a furious conflagration, has been added to 


the long list of tragedies that might have been alleviated by taking 
waroing from experience. The accident took place at St. Bede's 
Jun>tion, on the North-Eastern Railway, two trains and a light 
engine being involved; three coaches caught fire and blazed 
fiercely, rendering attempts at rescuing the fatile. 
Seventeen persons lost their lives, many of them by fire. The out- 
break of fire is attributed to the escape of gas from the storage 
oylinders under the coaches, and one of the passengers who escaped 
from a burning coach states that the compartment was filled with 
gas, with which he was almost overcome. ` i | 
The Board of Trade inquiry was opened on Tuesday. An engine 
driver stated that the fire began above a gas cylinder, and the 
flames spread rapidly.—Mr. A. C. Samer, acting chief mechanical 
engineer of the company, said the coaches were lighted by fiat- 
flame gas, carried in three cylinders in the case of the leading 
vehicle and four cylinders in the second vehicle, which was 
burned. After the accident one cylinder was found knocked off 
and lying at the rear of the engine; it was burst at both ends. All 
the pipe connections of the leading vehicle were broken away from 
the cylinders, Other oylinders on that and the down train were 
burst. The cylinders were not fitted with eafety valves. The 
company had 5 with safety valves with the object of 
preven a of gas from the cylinders in the case of severed 
pipe connection ; the result of the trials was unsatisfactory, but 
they were still experimenting.—The inquiry was closed and 
Inspector intimated that he would reopen it when the engine 
drivers were able to give evidence. 


Unquiry.—British makers of electrical riveting hammers 
are asked for. M 


—— 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry 
also electric tramway and railway officials, to heep readers of the 

- ELEOTRICAL REVIEW posted as to their movements, 


— 


Central Station and Tramway Officials. When the 
Middlesbrough Corporation was asked (December 14th) to 
confirm a recommendation of the Electricity Committee that 
Mr. R. Scotson, under-manager, should be appointed manager 
in succession to Mr. Taylor (resigned), Coun. Scholes asked 
for facts concerning the past.robbery and jobbery which 
had been going on at the electricity works for a number of 
rears.’ Coun. T. Thomson declared that the sub-committee 

ad satisfied itself that Mr. Scotson had had nothing to do 
with those irregularities. The Mayor (Coun. Calvert), 
who is Chairman of the Committee, said that he had come 
to the conclusion that, however capable their chief engineer, 
the brains and genius of the department lay in their second 
electrician, and he urged the Council to confirm Mr. Scotson's 
appointinent as chief. The recommendation was approved. 

Mr. EDwARD Larrerty, traffic manager at Preston since 
1904, has accepted the position of traffic manager of the 
Edinburgh tramways, at £300 a year. 9 

Mr. W. G. SNELL, Corporation tramways manager at Perth, 
enlisted under the Derby scheme. : 

Mr. WHITWORTH, shift engineer at the Barnes U.D.C. elec- 
tricity station, has resigned his appointment. l 

The Walthamstow U.D.C. is recommended to appoint Mr. 
W. J. Bachelor, of Hendon, to the position of station super- 
intendent, at a salary of £150, rising by annual increments 
of £10 to £200 per annum. 

Mr. R. E. ARMSTRONG, charge shift engineer at the Green- 
Wich generating station of the L.C.C. tramways department, 
has resigned his position. 

The Falkirk T.C. on Monday approved of a recommenda- 
tion to appoint Mr. R. A. Brown to the position of electrical 
engineer at £200 per annum. Mr. Brown has had full charge 
of the works since Mr. Harold Ranson left, three months ago, 
to join the Forces, in which he holds a commission. It is 
stated that by a re-arrangement of the office staff a saving 
of £150 per annum will thus be effected. 

The following members of the staff of the Bispham-with- 
Norbreck U. D. C. electricity works are serving in H. M. 
Forces: — Chief assistant Mr. G. Ollier (R. N. D. at the Darda- 
nelles); junior assistants, Messrs. H. and P. Robinson (Sth 
(Liverpool) Irish); temporary assistant, Mr. H. Sharples 
(Motor Transport Section). Out of the original staff of five 
men, three joined the Forces, and an assistant died. 


General. The olov announcement appéars in 
the London Gazette, December 14th :—‘‘ Captain Ernest A. 
Pells, R. E. (T.) to be Major, R. E. (T.).’’ Major Ernest A. 
PELLS, who was in the Hampstead Borough Council electricity 
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department at the outbreak of hostilities, was gazetted to the 
Ist London Divisional Signal Company, R. E. (T.). He is 
also well known for his untiring energies in the Box Scout 
movement. His previous campaigns include the Red River 
Expedition, Matabeleland, also the South African. 

Councillor STAMPER has been appointed chairman and Alder- 
man JOHNSON vice chairman of the Hammersmith B. C. Elec- 
tricity Committee. 

Mr. ARTHUR T. Cooper, consulting engineer, is after the 
Tth prox. changing his address to 3, Clement's Inn, Strand, 
W. C. Telephone No.: Holborn 6369.“ 

The London Gazette for December 17th contains the fol- 
lowing announcement :—Territorial Force. London Electrical 
Engineers. The undermentioned Lieutenants to be temporary 
Captains. Dated December 18th, 1915:—Herbert A. Cope, 
Harold F. Haworth, Egerton B. Hunter. The undermen- 
tioned Second Lieutenants to be temporary Lieutenants. 
Dated December 18th, 1915: — John Gibson, James R. Birch, 
John B. S. Gabriel, Guy S. M. Taylor, and to remain 
seconded, Hubert F. G. Roose, and to remain seconded, 
Reginald Engelbach, and to remain seconded. 

Mr. H. V. SADLER has resigned his position as works mani- 
ger to Messrs. Wm. Sanders & Co. owing to the dissolution 
of partnership, and has been presented with a silver cigarette 
case and holder by the workmen. He will be pleased to hear 
from his friends at Wychbury, Lichfield Road, Walsall. 


Roll of Honour.—Private Geo. LEIGH, of the 2nd 
Royal Warwickshire Regiment, who was prior to the war 
engaged with Messrs. Taylor, Tunnicliff & w., of Eastwood, 
Hanley, is reported from France_to be missing. 

Private A. Samira, of the 3/4th Battalion Loyal North Lanca- 

shire Regiment, who was on the staff of Messrs. Dick, Kerr 
and Co., Ltd., af Preston, has died from consumption of the 
brain whilst in training at Blackpool. 
» Amongst those upon whom the King has conferred the 
Territorial Decoration is Major Fren Courts, of the 5th Black 
Watch. At the time of mobilisation he held the post of 
tramway manager at Paisley. 

Corporal W. H. Towntey, of the 6th Battalion King’s Own 
Scottish Borderers, formerly an electrician employed by the 
Calico Printers’ Association, Manchester, has been granted 
the Croix-de-Guerre for gallantry under heavy fire in carrying 
out repair work to wires. 

Lance-Corporal GEORGE J. Cow ey, of the 7th Service Batta- 
lion Rifle Brigade, who has been killed in action in France, 
was 31 years of age, and prior to the war was employed by 
the British Westinghouse Co., Trafford Park. 

Private ALEX. Wrycne, of the Ist Battalion Lancashire 
Fusiliers, who has been killed in action at the Dardanelles, 
was formerly employed at the works of Messrs. W. T. Glover 
and Co., Trafford Park. He was 22 years of age. 

At Hull, on 17th inst., Cuas. WILLIAM JEFFREY, formerly a 
wireless operator in the Navy, was presented with the Dis- 
tinguished Service Medal for meritorious services in the 
Dardanelles. 

S.cond-Lieutenant James FoRBES, R. E., who was killed at 
Suvla Bay on December 12th, aged 26 years, received his 
engineering apprenticeship with Messrs. Caird & Co., of 
Greenock, and subsequently took up a position with the 
British Thomson-Houston Co., Ltd. 


Obituary.—Mr. J. T. SUELI.sHEAR.— The death is 
announced of Mr. Joseph Thornhill- Shellshear, foreman of 
the overhead wire departinent of the Liverpcol Corporation 
Tramways, 

Sir Hexry Roscoe.--We regret to record the death of Sir 
Henry Enfield Roscoe, F. R. S., the celebrated chemist. which 
occurred on Saturday last at Leatherhead in his 83rd year. 
At the age of 24 years he was appointed to the Chair of 
Chemistry at Owens College, Manchester, and for thirty years 
he was heartily devoted to his excellent work there. Subse- 
quently he entered Parliament, and later sat on the Royal 
Commission on Technical Education, his services in that con- 
nection being rewarded with a knighthood in 18564. 


NEW COMPANIES REGISTERED. 


Productive Engineers, Ltd. (142,401).—This company was 
registered on December 14th. with a capital of L. % in Zl shires, to carry 
on the business of mechanical and electrical engineers and contractors, manu- 
facturers of machinery. tools, ordnance and munitions of war, brassfounders, 
metal workers, machinists, smith. and merchants, ete, and to adopt an 
agreement with Jo Lawson. The subscribers (With one share each) are: C. E. 
Booth, Geeangamete, Harrogate, gentleman , J. Lawson, 26-30. Eyre Street 
Hil, F.C. engineer. Private company, The number of directors is naor to he 
lew than two r omore than fwe, the first are C. BL Booth amb Jo Tae con 
(Hoth perieme at, evibseet to hobhng Joell stees ca), Kiter as fined 
„ the cemmpary.  Sobwators . Mard, Rowse, l' tert & Co. 7. King Street, 
enpes ul. . Ee. 


Copper Depesitinss and Gencral Engineering Co., Lid, 
„112 ts. Dhi campany was registered: on December Verh, wath a capital of 
Lb endian {l shares, To carry on the Busines. ef copper depe tens 
Pap Waerhwes wl copper ard „the, métala by eletr oon tek cubes pr, 
—— e e ie ekt tosd di copper cr ather merel heg ieS of ae 

ee aa ap ee ee cc age UERR ee 
„ erbte (with one share each) are: C. T. Woodsnam, 235, Bovill Road, 
H. er Oak Park, S. E., clerk: A J. Woods, 78. Dumbreck Road, Eltham, 
SE, derk. Private companys. The number of directors is not to be less 
troy two OP mope than fives the subscribers are to appoint thre first. Soli- 
iets: Maddison, Stirling & Humny 34, Old Jewry, ELC. 
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Anglo-Russian Engineering Co., Ltd. (142,379).—This 
tcmpany was registered on December llth, with 3 capital of £5,000 in 
4,000 10 per cent. pref. shares of £1 each and 20,000 ord. shares of Is. exch, 
to carry on the business of electricians, mechanical engineers, suppliers of 
electricity for the purposes of light, heat, motive power, or otherwise, manu. 
facturers of and dealers in electrical apparatus, etc, The subscribers (wih 
one share cach) are: T. J. Edwards, E. Crutched Friars, E. C., merchant: 
E. C. Hoegerstaedt, 78, Turnmill Street, E. C., engineer. Private company. 
The number of directors is not to be less than three or more than seven; the 
first ure T. J. Edwards, E. C. Hoegerstacdt, J. S. Aplin, and J. B. Wete 


Qualification, 50 shares. Registered office: 78, Turnmill Street, E. C. 
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OFFICIAL RETURNS OF 
COMPANIES. 


ELECTRICAL 


New St. Helens & District Tramways, Co., Ltd. (59,426). 
Capital, £150,000 in £5 shares (20,000 pref.). Return dated November lh. 
1915. 15.980 pref. and 9,000 ord. shares taken up: £125,410 paid (inciuding 
£510 paid on 1,020 shares forfeited). Mortgages and charges: Nil. 


Lithanode, Ltd. (64,823).—Capital, £3,000 in EI shares. 
Return dated November 5th, 1915. 3,000 shares taken up (of which B5 haw 
bern forfeited); £3,340 paid (including £565 paid on forfeited shares); 4506 
considered as paid. Mortgages and charges: £1,600. 

W. Sanders and Co. (1915), Ltd.—Particulars of £1.00 
debentures, created December Ist, 1915, filed pursuant to Section Y3 (3) of tbe 
Companies (Consolidation) Act, 1908, the whole amount being now isy 
Property charged: The company’s undertaking and property, present and 
future, including uncalled and unpaid capital. No trustees. 


Liverpool Electric Cable Co., Ltd. (71,099).—Capital. 


£20,000 in £1 shares. Return dated July 22nd (filed September Mh), 1915. 
Ill shares taken up; £7,833 paid; £12,167 considered as paid. Morgoto 


and charges: Nil. 

Barsi Light Railway Co., Ltd.  (44,589).—Capital, 
£300,000 in £10 shares. Return dated November 8nd, 1915. 96,000 shares 
taken up: £260,000 paid. Mortgages and charges: 4,140,000 deb. stock an! 
£123,100 4 per cent. Latur extension debs. (part of 4,125,000 issued. 4 l. 
having been redeemed). 

Pacific and European Telegraph Co., Ltd. (36.6\x).— 
Capital, £100,000 in £10 shares. Return dated November Werd, 1915 V 
shares taken up; £4 per share called up; 40. 000 paid.  Mactgages ar 
charges: 468.400. 

Newtons, Ltd. (48,936).—Capital, £40,000 in 210 shares 
Return dated October 5th, 1915. 3.285 shares taken up, £16650 pot 
£14,000 considercd as paid. Mortgages and charges: II. 000. 

National Conduit and Cable Co., Ltd. (59, 251).— Capital 
£1,000 in £l shares. Return dated October 14th, 1915. MI shares taken up 
27 paid; 2993 considered as paid. Mortgages and charges. Nil. 


— AE 


CITY NOTES. 


Manx Electric Railway Co., Ltd. 


Tue directors’ report for the year ended September, Ib, 
shows that the gross receipts were £7,512 and the gros e- 
penditure was £11,273. The state of war entirely destroye 
the holiday season in the island, and the Summer traffic or 
the railway was practically no better than the ordinary winter 
traffic. A comparison with former years is therefore impr 
sible. Working expenses had been reduced to the lowest 
sible limit, and, in fact, they amounted to £6,100) less thaw 
in 1914. The passengers carried during the vear were orh 
104,224, as against 496,568 last year, and 70.1 the yest 
before. f 
The annual meeting was held on December 16th at 3. Finl 
Lane, Cornhill, E.C., Sir W. H. Vacprey presiding. 
CHAIRMAN said that the year had been a very critwal N. 


for them. The visitors to Douglas from May to Septamber 
totalled only 33.786, as against 404,481 in the same per l 
in 1914, and 615,726 the year before, As a consequence. t 


traffic receipts were very insignificant; in fact, during the 
whole year they hardly exceeded the usual winter truthes 1f 
normal years. The expenditure, £11,275, uns tbe uunin un. 
at which they were able to run the line at all. They mee 
drastic reductions in the staff and in the number of train 
run, these being the result of very anxious and careful ot 
sideration on the part of the board as ta what would be th 
least ruinous way of proceeding. Their charter comnpelie! 
them to run a certain number of trains per day; bad the 
reduced the traffic down to the minimum they could D? 
have done with a smaller staff than they were now empl 
ing, whilst some of the trafic, such as season-ticket holders 
schools, etc., would have been lost to them. They. theret te 
decided to run a somewhat more frequent service, whieh - 
enabled them to keep all their permanent island traf. an: 
they felt that by this policy they had not only saved mene’ 
for the shareholders, but studied the convenience of the . 
habitants of the island. The mileage this year was 111 * 
as against 5.731 in 1914 and 351.717 in 913. They care 
10. Bd. per mile run, as against 19. f. in ard and Zell 
in 1913. and they carried OLD) passengers per mile, as dem! 
162 in J914 and 1.93 in 1913. The receipts per pert’ 
were TSA, as against 11.98d. in 1014 and 1? e 
The difference of expenditure over recetpts for the t“, 
months amounted te £3561, and. after ne 
nt in ab toe he. aning of tne year cate to e m i 
was a deficit of £436, to which had to be added the deb us 
interest. amounting to £9,000 per annum: total £9.49 l d 
paid the interest for the first six months ef the voar T 
£5500, and us regarded the interest for the second ball ts 
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called the debenture holders together and were authorised by 
them to issue to them second debentures carrying interest at 
the rate of 5 per cent., in heu of cash. Future interest 
accruing during the war would be treated in the same manner. 
He could only hope that the war and its disastrous conse- 
quences might terminate as soon as possible, so that the com- 
pany could again carry on its business under normal condi— 
tions. In the meantime, to meet past and future deficits, 
they had borrowed the necessary funds against the security 
of their investments. N 

Mr. Ernest REMNANT seconded the motion, and the report 
was adopted without discussion. 


— 


Cordoba Light, Power & Traction Co., Ltd. 


Mr. Geo. A. Tovcue, M. P., presided on December 16th, at 
Winchester House, E.C., over the annual meeting. In moving 
the adoption of the report (see Erec. Rev., p. 758), the 
CHAIRMAN said that the outlook was distinctly better than 
when he last addressed them. Business was adjusting itself 
to new conditions, und confidence was returning. The 
recent crop reports were favourable; The indications 
were that the present improvement would be maintained. 
It was not until August, 1914, that they expemenced any 
actual decrease in takings. From then to the end of last 
March there was a falling off in receipts. In the first half- 
year it was not nearly so serious as that experienced by other 
similar undertakings in Seuth America, but it resulted in a 
decrease of 6 per cent. in the combined gross receipts of their 
two subsidiary companies. From the beginning of April an 
improvement set in, with the result that gross receipts for 
the whole year fell short by less than 2 per cent. For the 
vear to September Wth, 1915, the gross receipts of the com- 
bined businesses amounted to £157,590, compared with 
£160,420 in 1914 and £154,060 in 1913. The operating ex- 
pensee were £1,360 higher than last year, and the net receipts 
showed a decrease of £4,190, or 41 per cent. The net receipts 
were £83,320, compared with £87,510 in 1914 and £80,830 in 
1913. The percentage of expenses to the gross receipts of 
the two undertakings was as follows: 1913, 47.5 per cent.; 
1914, 45.4 per cent.; and 1915, 47.1 per cent., an increase over 
1914 of 1.7 per cent., and a slight decrease as compared with 
the year 1913. In the circumstances, the results were better 
than might have been expected, and reflected credit on Mr. 
C. C. Lewis, the manager in Cordoba, and on the staff. 
Taking the Light & Power Co. independently, in spite of the 
adverse conditions a small improvement was shown over the 
results of last year. This improvement arose in the second 
half of the year. The gross receipts were £58,530, or £3,010 
better. The expenses were £30,910. an increase of £1,920, 
the percentage of the expenses to the gross receipts being 
34.9 per cent., compared with 33.8 per cent. last year. The 
net receipts were £1,090 up at £57,640. The number of 
customers for light and power at the end of September 
showed an increase of nearly 5 per cent., while the number 
of lamps connected had increased by 48 per cent. The im- 
Poo was most marked in the latter part of the vear. 

aking the whole year, the number of units sold showed an 
increase ðf nearly 84 per cent. over last year, but the income 
per unit was a little lower. The Light & Power Co. spent 
£15,743 during the year on improvements, practically two- 
thirds of it being expended on the reconstruction of the over- 
head mains in accordance with a municipal decree. About 
42.500 remained to be spent to complete this work. Of the 
balance of the expenditure made during the year, nearly 
42.000 was for extensions of the street lighting of the city. 
The remainder was for the extension of their distribution 
system, and for connecting up and supplying meters to new 
customers. The position ag regarded the competing company 
remained practically the same as at this time last year. A 
verbal arrangement was in force whereby each company 
respected the customers of the other. The latest figures they 
had of the business of their competitors indicated that the 
growth of their business was not nearly so great as theirs, 
even in proportion to its size. The stagnant condition of 
business during the first half of the year bore more heavily 
upon the Tramway Co. than upon the Light & Power Co., 
and the tramways were taking longer to recover. Although 
they had 31 miles of track open to service, or one mile more 
than last year, the car kilometres run by the cars in the 
year were very nearly the same as in the previous year. The 
passengers carried were only 7.507.065. compared with 
8,161,626 in 1914, and 7,755.800 in 1913. This meant that the 
Population was carried only 62} times, against 68 times last 
vear. The gross receipts were 469.040, a decrease of £5,840. 

he operating expenses were slightly lower at £43,360, against 
£43,920 in the previous vear. The net receipts were 425.680. 
a reduction of £5,280. The percentage of expenses to gross 
receipts was 62.8 per cent. in 1915, 58.6 ner cent. in 1914, and 
60.5 per cent. in 1913. Of the decrease in both the gross and 
net receipts less than one-fifth related to the latter half of 
the year, the remaining four-fifths having accrued in the 
half-year to March 31st, 1915. The Tramwavs Co. expended 
£13,413 in improvements and extensions; £4,193 was spent 
on paving in accordance with the paving prograinme of the 
municipality. After allowing for certain charges against the 
profits of the subsidiary companies, such as reserve for bad 
debts, loss on exchange, New York expenses, and deprecia- 
tion of certain materials, the revenue brought into the 
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accounts of the parent company was £75,451, compared with 
£81,040 last year. With two exceptions the expenses were 
approximately the same. Last vear their profit and loss 
account contained a charge of £2,431 for engineers’ fees. 
Under present conditions it was a somewhat onerous charge, 
and was payable under an agreement with their consulting 
engineers which was not terminable until March àlst, 1917. 
At the last meeting he informed them that they had already 
approached the engineers with a view to seeing whether some 
modification could be made. The engineers met them in a 
very fair and reasonable spirit, and, he was glad to say, an 
arrangement was ultimately come to for the cancellation of 
the agreement, which had resulted in the elimination of this 
heavy charge from the accounts. Another charge, however, 
appeared this year, namely, £2,062 for interest on loans from 
the bankers, and the total expenses were £59,421, against 
£60,230 last year, leaving the balance of profit at £19,035, 
against £20,819 last year. At the last two annual meetings, 
shareholders expressed curiosity, if not anxiety, as to the 
manner in which it was proposed to deal with the issue of 
promissory notes, the shadow of whose maturity on December 
Ist, 1915, began to trouble them. The total issue was £500,000, 
of which £405,000 were held by investors, and the balance 
had been utilised for purposes of temporary finance. It was 
a formidable sum to have to face in days like these. They 
were perfectly frank with the Treasury Committee as regarded 
their position and needs, and they dealt with them very 
fairly, and in a businesslike manner. They insisted on satis- 
fying themselves that their needs made a new issue necessary, 
and after full and careful inquiry they sanctioned the issue 
of £500,000 of new notes. But it was one thing to get the 
Treasury sanction, and another to place the notes. Never- 
theless, they had placed £500.000 new notes. The task of 
doing so was made possible through the admirable manner in 
which the trust investment companies and other large holders 
of existing notes co-operated to make the issue a success. 
The unwillingness to authorise new issues arose from the 
fear that capital might thereby go out of the country. In 
their case, the issue had actually brought capital into the 
country, for no less than £20,000 of new money was sub- 
scribed by Mr. Theodore Vail, of New York, the largest share- 
holder and a member of the board. The transaction had been 
carried through with great skill by Mr. Whitmee, and the 
old issue was redeemed on the date of maturity, namely, the 
first day of the present month, and the loan from their 
bankers had been repaid. The new notes were for three 
years, with an option to the company to renew for a further 
two years, making five years in all. These were not times 
when it would have been wise to attempt to place a perma- 
nent security. They thought it a matter for congratulation 
that a heavy obligation, maturing at a most inconvenient 


` season, had been provided for. 


Mr. C. M. Rosk seconded the motion, which was carried 
without discussion. 

The election of Mr. Geo. Balfour as a director was con- 
firmed, and. on the motion of Mr. Poolt. a hearty vote of 
thanks was accorded the board and the staff. 


Isle of Thanet Electric Tramways and Lighting 
Co., Ltd. : 


THE accounts for the year ended September 30th, 1915, show 
a profit of £10,050, compared with £18,063 in 1914, and 
£21,636 in 1913. Owing to the absence of visitors and to the 
restrictions on lighting. both the tramway traffic and the 
sale of electricity suffered severely. The receipts, which were 
448.507 in 1912-13, the last complete financial year before the 
war, fell last year to 431.588, a difference of £16,919, while 
the saving in expenses was only £5,333, owing to standing 
charges which could be only gradually reduced and to the 
increased price of coal. The directors expect to reduce the 
expenses further during the current year. Notwithstanding 
the unfortunate conditions prevailing, the profits proved suffi- 
cient to pay all the interest charges, and to allow of £974 
being carried forward. In view of the continued depression, 
the directors did not find themselves justified in making the 
ayment of 24 per cent. on the preference shares foreshadowed 
in their Jast report. The prospects of the undertaking were 
most promising when they were suddenly affected by the out- 
break of the war. They had just completed large extensions 
of generating plant, and were in an excellent position to meet 
the growing demands for light and power and the increasing 
traffic on the tramways. The directors look confidently to 
an immediate restoration of the progressive business which 
they enjoyed before the war whenever peace is proclaimed. 
Mr. A. R. Monks presided on December 16th over the 
annual meeting, held at Winchester House, E.C. He said 
that they had had to carry on the company under very trying 
conditions. All seaside resorts had suffered severely owing 
to the war, especially East Coast towns: but none more 80 
than the Isle of Thanet. The raids had the effect of keeping 
people away and of driving home those visitors who were 
there. They had spent £805 on their electric light installa- 
tion for the accommodation of 50 new consumers, the return 
upon which was quite satisfactory. Financially, the company 
was intrinsically better than it had been for many years past. 
Coming to the revenue, there had been a loss in traffic 
receipts of £11,028, and on sales of electricity of £3.637, which 
with other small amounts, gave them a total decrease of 
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£15,081, which was equal to a reduction of 33 per cent. The 
management had had great difficulties in keeping the service 
going, as 63 of the men had gone to the Front, and 93 per 
cent. of those remaining, including Mr. Ford, the manager, 
had since attested under Lord Derby's scheme. As against 
the decreased receipts, there had been a saving of £2,038 in 
general expenditure, and £2,766 in power station costs. They 
generated some 600,000 less units of electricity during the 
year, the number generated being the lowest in the history 
of the company. ‘They would have to look forward to an 
increase in the fuel bill for the current year. As directors, 
they had only taken half fees. Against the decrease of 
415.181 in receipts, there had been a total saving in expenses 
of £7,068, which gave them a difference of £8,031. Interest 
on loans had increased by £500. The bank rate had been 
5 per cent. throughout the year, and they had to pay an 
additional J per cent. The result was that they carried £924 
to the revenue account, and to the credit of the balance sheet 
£8,166. They regretted that they could not pay the dividend 
of 2} per cent. which they earned last vear, but they must 
conserve that money to pay the creditors for new plant. 

Lord ARTHUR BUTLER seconded the motion. 

Dr. Moopy said he thought that the figures disclosed in 
the balance sheet might have been a great deal worse than 
they were. He was a director of a tramway undertaking 
not many miles from the Isle of Thanet, and he knew the 
difficulties under which they had suffered owing to the war. 
He had always been a believer in the company, but it had 
always been unfortunate. He must say he did not like to 
eee such a large floating loan, and he thought it would be 
much better finance if the directors were to put that loan on 
a permanent basis, even if thev had to pay 6 per cent. 

e CHAIRMAN remarked that he quite agreed with Dr. 
Moody as to the desirability of getting rid of the floating debt 
to the bankers, and perhaps they would be able to do some- 
thing to that end at the conclusion of the war. 

The report was adopted. 


Adelaide Electric Supply Co., Ltd. 


Mr. J. B. BRAITHWAITE presided over the eleventh annual 
meeting, held on Tuesday, at Finsbury Pavement House, 
E. C. He congratulated the shareholders on the result of the 
working for the past year.. This time last year they met 
shortly after war had been declared, and the outlook was 
somewhat uncertain. He did not think if any of them had 
been asked to prophesy this time last year that they would 
have anticipated such a satisfactory result as had actually 
occurred, and, in spite of the war and the consequences 
connected with it, they would see they showed a satis- 


factory increase in every item of the business. The units 


sold had risen to over 7,000,000; the connections in KW. 
were now close on 20,000; the motors, rated in H.P., had gone 
up nearly 1,000; everr the lighting had gone up 400 KW., and 
the number of consumers had increased by 2.200, which was 
a very satisfactory result. With regard to the balance sheet, 
the further expenditure during the year had been £79,198, 
and that had been provided for by the issue of a further 
number of preference shares and £25,000 additional debenture 
stock, so they now had £250,000—that was, 50,000 6 per cent. 
cumulative preference shares of £5 each—and 50.000 ordinary 
shares of £5 each, making a total capital of £500,000 issued. 
The board had recently authorised the creation of a further 
amount of shares, and of these they were issuing 20,000 
ordinary shares at a premium of 30s. a share. That was an 
issue being taken up in Australia, the Treasury not having 
given their permission for the sinall number of shares required 
in England. This would be reserved, he took it, until after 
the war. so that English shareholders, he hoped, would not 
he prejudiced ultimately. ev had extended their mains to 
Semaphore, which practically completed all the suburbs of 
Adelaide which were within reach. Although, as the auditors 
rightly pointed out, they had put nothing to depreciation 
specifically, vet, as he had frequently had oceasion to point 
out, the peculiar circumstances of the company, viz., tbat 
they were hable to purchase by the South Australian Govern- 
ment at recurring intervals of two years, provided special 
reasons why they did not want to accumulite a large and 
useless fund specifically ear-marked for purposes of deprecia- 
tion. Their poliey was, and had always been, to keep their 
undertaking up to the fullest possible efficiency, both as 
regarded plant and mains, and, indeed, in the case of over- 
head mains, such as theirs, they were bound to keep them 
in a high state of efhiciency or they could not continue their 
supply. With regard to their plant, they were always super- 
seding any plant which ceased to be up to every modern 
atandard, by plant of the latest possible type. Then there 
was the large amount they put to the debenture service fund, 
£9,000, which, of course, was all for the benefit of the share- 
holders ultimately, as it redeemed that amount of debenture 
stock which stood ahead of them and automatically reduced 
the capital by that amount. There was one item of which no 
doubt they all approved, which was what thev called their 
patriotic and war contributions. Seventy of the staff had 
enlisted in the Australian Expeditionary Force, which repre- 
sented 2) per cent. of their total staff in Australia. In regard 
to the outlook for the coming vear, they had a cable that 
morning from the chairman of the local beard which was 
certainly of an encouraging character. He raid: ‘ Harvest 


returns of wheat and wool most favourable. Expect large 
increase of business after the war.!“ He was not a 
prophet or the son of a prophet, but be had no doubt be 
had not put those words in without some good reason. In 
the meantime, even during the war the increase in their 
business was entirely satisfactory. The results they had p 
hand for the first three months of the current financial vear 
entirely bore out the local chairman's optimistic forecast. ay 
they showed very substantial increases both in gress and 
net profit for the period. So, although they reduced the carn 
forward by about £3,000, they still carried forward £7400 
or £8,000, and left the dividend equalisation fund at £25.00 
absolutely intact. The success and the prosperity of the 
company were very largely due to the efforts of ihe baal 
board of directors in Adelaide, and also to their excellent 
technical staff. They had about u inen employed at 
Adelaide, and it was due to their loyalty to the company. 
and to their efficient work, that they saw the satisfactory em- 
mercial results which they had achieved, and he tad m 
doubt they would wish, in the usual way, to pass a spern! 
resolution acknowledging their services and expressing their 
appreciation of them. 1 

Mr. P. SELLON seconded the motion, which wae carried with- 
out discussion. 7 

On the motion of Mr. A. F. FaRISH a hearty vote of thanks 
Was passed to the local board and staff in Adelaide, and on 
the proposition of Mr. BRooKMAN thanks were accorded to the 
chairman and board and secretary in London. 


Blackpool and St. Annes and Lytham Tramways Co., 
Ltd.—The annual meeting was held at Blackpool, on Deceniter 
16th, Mr. George Nicholson (Liverpool) presiding. The 
directors, in their report, called attention to the gratifying 
increase in receipts, and reported that the trustees for deben- 
ture holders had intimated their intention of distributing | 
per cent. interest on account of arrears upon the debenture 
stock. Traffic receipts were £34,872, and the net receipts 
£29,159. the balance of profit being 47.594. The Chainuon 
described the balance sheet as the most satisfactory since the 
inception of the company. The receipts showed an incre 
over last vear of £4,300, due to the fine weather in Septen ber 
and October. The receipts during September were the hichest 
ever taken for that month. Some 63 of their staff had hne! 
the Forces, and three had been killed in action and «x 
wounded. In consequence, they had been emploving gr 
conductors to the number of 30, and they had given even 
satisfaction. Their wages came to rather more than thes 
of the men, because they only worked 84 hours per dis 
against 10 by the men. The report was adopted. 


Marconi's Wireless Telegraph Co., Ltd.—In a circu: 
lar just issued the directors express regret that they have v! 
yet been able to obtain fram Government departineuts a hass 
of settlement in respect of either remuneration or compena 
tion for services rendered for the use of their stations ame 
the commencement of the war, nor in respect of other matters 
in Which the Government is indebted to the company. How- 
ever, without taking into account the considerable sums what 
are estimated to be due to the company in respect of th» 
matters, the business which has been actually completed fir 
the current year has been satisfactory, and the directors, with 
out departing from the policy, which was approved at ie 
last general meeting, of husbanding their resources, feel juste 
fied in declaring the 7 per cent. preferential dividend ups 
the cumulative participating preference shares and an intent 
dividend of 5 per cent, on the ordinary shares. 


Marconi Wireless Telegraph Co. of Canada, Ltd.— 
The directors report that message traffic to and from shim. 
which forms an important source of the company's revenim. 
and which prior to the war was showing a gratifying increas. 
has naturally been adversely affected by the severe censir-bip 
imposed., the general dielocation of passenger trate ard t+ 
placing of important stations at the disposal of the Cover 
ment. The directors (says the Financier) have sulunital 
appropriate claims to the Naval authorities for compenzat:t 
in respect of the reduced revenue of the various cout +> 
tions as compared. with the corresponding period unterret b 
the war. This matter is still in abeyance, but the director 
have reason to believe than an equitable settlement will ¥ 


_ duly arranged. | 


2 

Companies Struck off the Negister.— The names of 
the following companies have been struck off the register acd 
are dissolved :— 

Collieries Electric Power Development Syndicate. 

Consolidated Superheater Co. ; 

Dimming Switches. 

Engineering Equipment. 

Engineering Union of China. 

Homer Farphone Co. 

Horsfall Destructor Co. 

Hydro-Eleetric Lift & Crane Co. 

London Electric Treatment Co. (1911). } 

Magnet Galvanizing & Plating Co. 

Universal Patents Bureau. 7 

Wilkeson Fuel, Light & Power Ca 


Victoria Falls and Transvaal Power Co.. Ltd.—T* 
directors have declared a ten months’ dividend at the nY 
of 6 per cent. per annum, less income-tax, on the proferemt 
shares, thereby making the cumulative dividend paid op W 
February 28th, 1915. ; 


al 
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Fuller Accumulator Co., Ltd.—The directors are able 
again to report a satisfactory year’s working. The sales of 
the bluck accumulator continue to increase both at home and 
abroad, and there is sufficient work on hand to keep the 
factory busy for months to come. A new patent has been 
acquired which enhances the value of the existing patent. 
The balance of the preliminary expenses in the last balance 
sheet, 4600, has been written off to profit and loss account. 
The net profits of the trading for the year ended October 31st, 
1915, amount to £9,960, which, including £3,344 placed to 
reserve fund last year, makes a total of £13,304. A dividend 
on the preference shares at the rate of 10 per cent. per annum 
(including interim dividend already paid) absorbs £1,500, a 
dividend on ordinary shares at the rate of 10 per cent, per 
annum (including interim dividend already paid) requires 
£4,500, there is to be put to reserve fund £1,656 which (added 
to 43.344 placed to reserve fund last year) makes a total 
reserve of £5,000, and £2,304 is to be carried forward. 


British Columbia Electric Railway Co., Ltd.—The 
directors’ report for the year ended June 30th, 1915. states that 
the result of the operations is exceedingly unsatisfactory. 
Although there is no immediate prospect of sufficient profits 
being earned to pay the dividend on the 5 per cent. cumulative 
perpetual preference stock, the financial position is considered 
to justify the payment of the dividend for the current year 
out of the reserve fund. The directors are unable to hold out 
any hope that they will be able to recommend any dividend 
on the preferred ordinary or deferred ordinary stocks for the 
current year. We shall deal with the report further in our 
next issue. 


Bombay Tramways and Income Tax.— The Calcutta 
correspondent of the Daily Telegraph says that shareholders 
‘on the Indian register of the Bombay Electric Supply and 
Tramways Co. have held a meeting to consider means of 
obtaining relief from English income-tax. The chairman (Sir 
Sassoon David) said legal opinion, both in England and in 
India, was to the effect that the only means by which the 
company could escape froin liability to pay the English tax 
was by transferring the management to Bombay. Resolutions 
providing for alterations in the constitution of the company 
were adopted. : 


Municipal Tramways Trust, Ltd., Adelaide.—W'e 
have received a Christmas greeting folding card giving the 
‘vital statistics’? concerning the operations of the above 
organisation for the years 1909-1915. It gives the figures of 
capital receipts and expenditure, revenue receipts and expen- 
diture, reserves and general statistics in six years, from which 
the progress of the undertakings may be traced out with ease. 


Burmah Electric Tramways & Lighting Co., Ltd.— 
A dividend of 5 per cent. on the 6 per cent. preference shares 
is announced for the period from February Ist, 1906, to Nov- 
ember 30th, 1906, leaving 52 per cent. in arrear; £2,000 is 
put to depreciation account, and £842 is carried forward. 


x ; 

New Russian Electrical Companies.— The Caucasian 

Electrical Co. is being formed (capital, 150.000 roubles) to 

exploit electricity in the Caucasus; also the Electrical Equip- 

ment Co. (capital, 2,000,000 roubles) to exploit electricity, 
gas, ete. 


STOCKS AND SHARES. 


TUESDAY EVENING. 


Stock Exchange markets are considerably inore subdued in 
spirit than they are as a rule at this time of year. Strength 
is exhibited in most departments. The issue of Exchequer 
Bonds had the competitive effect of lowering Consols and the 
War Loan, and the unexpected news with reference to the 
withdrawal of troops from Suvla Bay and Anzac led to a 
slight dullness in the general tone. But once more, on the 
whole, the surprising part of the Stock Exchange is that 
prices should keep up so well as they do, the reason for this 
being the really extraordinary absorption of stock which is 
going on—evidencing that some people, at any rate, are saving 
their money, in accordance with the official admonitions 
directed to the exercise of thrift. 

For the first time in many years, the Stock Exchange is 
to close on Christinas Eve; a reminder, this, of the fact that 
all dealings are for money, and that the fortnightly eettle- 
ments no longer give the extra work twice a month that 
used in times gone by to place an effective bar upon any 
lengthening of the Christmas recess. Throgmorton Street 
reflects the somewhat subdued spirit of the City generally. 
There are no shilling toys to tread upon—and, incidentally, 
to be charged half-a-crown for, by way of penalty to clumsi- 
ness. The non-treating order certainly makes a difference to 
seasonable joviality; and, above all, the Stock Exchange has 
not had a good year. The Bank of England considerately 
posted its commission on the War Loan to stockbrokers 80 
that the cheques arrived on the first day of this week, but 
even this little douceur cannot wholly eradicate the memory 
of the bad months of the first half of the year. The indus- 
trial market is quiet, and business in Home Railway Stocks 
has dwindled to a minimum. A age lithe, ois * 


Metropolitan Electric Supply ordinary shares achieve the 
distinction of affording the only movement in the list, and 
this takes the shape of a rise of. 2s. 6d., there being one or 
two buyers about, attracted by the low price to which the 
shares have fallen. For some time past, the market in 
Metropolitans has been a poor one, with a good many shares 
offering and no support; but just lately the floating supply 
has been taken, and the price is once more on the me 

There will be little move in the London list on this side of 
the dividend declarations, and if we had to venture into'the 
region of prophecy, we would hazard a guess that the an- 
nouncements will make no great difference to most of the 
shares, although they may confirm the market in the condi- 
tion of quietude that has been its customary characteristic for 
the past two months. : . 

Marconi's Wireless Telegraph shares have strengthened 
slightly in tone as the result of the declaration of dividends 
at the rate of 7 per cent. on the preference and per cent. 
on the ordinary. Both of these are in accordance with antici- 
pation, although some of the pessimists were inclined to think 
that the dividend on the ordinary shares might be cut. The 
Marconi International Marine dividend is also at the rate of 
5 per cent. on the ordinary, and the shares have hardened a 
trifle—in this case to 25s. Canadian Marconis emerged from 
their long state of inanition by improving to 58. 6d. on the 
appearance of a report which spoke more hopefully than had 
been expected. It is a little surprising that the Marconi 
market, which not long ago was the centre. of activity. and 
mild speculation, should have fallen on such dull days, interest 
having died out almost completely for the time being. 

The Mexican group leans to the easier side, and a few small 
falls have occurred in the bonds of the industrial companies 
less from any pressure to sell than from the nature of the 
recent news. General Villa is variously reported as bestirring 
his forces and surrendering ! hat 16 more serious, some 
of: the internal obligations of Mexican companies are being 
met by payments which work out at a pitiful threepence to 
the dollar. Such a rate of exchange the Mexico Tramways 
Co. dwelt upon in the report that it issued four or five months 
ago; and the advertisement of internal bonds being actually 
repaid at such a rate of exchange is an unpleasant reminder 
of what a revolution, really means. On the other. hand, 
private cables arrived over the week-end which took a 
cautiously-hopeful view of the situation; so that the general 
position 1s about as contradictory as ever. Wall Street pro- 
fesses to have favourable news, on the strength of which the 
Americans bought a few Mexican industrial issues. atts 

Brazilian Tractions have eased off to 514, the shares having 
fallen consistently for the past three weeks, on the uncer- 
tainty which is felt with regard to the dividend outlook, The 
preferred shares, however, hold their price with a good deal 
of tenacity, and are by no means easy to buy at the current 
priee of 91 xd.; and it would. not be surprising to see a twist 
upwards in Tractions after the turn of the new year. For the 
time being, the rate of exchange is weak, and this reacts 
unfavourably upon Brazilian issues generally. | „ se A 

No changes worth mentioning have occurred in the Home 
Railway section. Underground Electric income bonds keep 
steady at their somewhat reduced figure of 77, and business 
in them has become quiet again. It is said that the cur- 
tailed service on the new South-Western electrified system 
is due to interference between the power current, and the 
Post Office telegraph systein, but this, of course, will 
mean no more than a trifling delay. Passengers seem to 
appreciate the altered system very considerably, and the 
change to electric traction bids- fair to become as great a 
success as it was in the case of the Brighton Railway when 
that company electrified part of its suburban lines. 

Globe Telegraph & Trust shares of both classes are marked 
down , of which 28. is due to the dividend in the case of the 
ordinary shares, and 3s. in that of the preference. It will be 
noticed that the yield on the ordinary shares now comes to 
68 per cent. on the money, allowing for the fact that the 
income-tax is paid net. Eastern Extensions are 4 better at 
123. The only change in the Anglo-American group is 1 
decline in the preferred stock of the Anglo-American Tele- 
graph Co. India-Rubber shares retain their big rise of last 
week on the splendid report and dividend, and Henleys at 
131 show a rise of the fraction. The rest of the miscellaneous 
group is firm, and in most cases there is not much supply 
available. The rise of 5 points in Edison & Swan 4 per cent. 
debenture stock is well maintained, and Castner-Kellners are 
changing hands freely over the middle price of £3. | 

The rubber market is decidedly robust. Business is active 
almost ridiculously so, considering the season of the year. 
The public are taking large quantities of the 2s. shares that 
stand in the neighbourhood of par, while of the £1 shares the 
difficulty is to get enough to supply the continually 1 
demand. The buying movement is justified on the groun 
that rubber will be strong for a long time to come, Con- 
siderable curiosity is evinced in the por on; of there comin 
to market the 8,000 lb. seized in the mail bags of a neutra 
steamer, the intended destination of the produce being 
shrewdly surmised as Germany—in which country, we hear, 
by the way, the price of the raw stuff is called 30s. per lb., 
which, in other worde, means that there is practically no 
supply. armament division keeps steady, and within the- 
past. 125 or two a little quickening i in copper shares 
caused most of the leading issues to harden. 


— 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Hous Buncrarory Coma s. 


Price 
Dividend, Dec. U, Rise or fall Yield 
1914. 1916. this week. p. o. 


Ordinary ee ae ee 10 7. — &6 18 4 
40. Ge Gone Pref, oe ee u 5 y — 5 4 19 
do. do. do. Pref, 0 a sf — 6 0 0 
do. 0. Pre e ee se 8 SR, 7 10 0 
do. Deb. oe ee ee ee 4 78 — 5 2 7 
elsos ee ee ee e ee 5 4} — 6 19 8 
40. 43 Deb. ee ee ee ° é) 87 — 6 8 6 
Oity of London 0 ee ee 9 123 ae q 7 8 
do. do. 6 per cent. Prel. .. 8 11 — 691 
do. do. 6 e ee ee ee 5 100 = 6 0 0 
do, do. 43 Deb. ee ee 4 86 = 5 6 0 
County of London oo we 1 10 — 70 0 
do. do. 8 per cent. Prof, .. 6 10} — 519 8 
le do. ist e ee ee 4 90 = 6 0 0 
do. do, 4nd Deb. eo oe 68 - 5 8 0 
se ee ee 9 6 a 7 10 0 
ee ee 4 4 — 8 8 é 
do. do. 6 cent. Pref. .. 8 — 11 2 
do. do. b. ee oe ee 4 75 * 5 4 0 
ee ee 94 + è q 7 4 
do, cent. Pref, eo — 6 0 0 
do. d. ee ee ee 86 =e. 6 6 0 
do. d. oo. oe ee 70 = 5 0 0 
Bt. James’ and Pall Seas ee 10 6} — , 8690 
o do. do. Tpercent. Pref, 1 6 — 8 16 8 
do. do. do. d. B 70 — 6 0 0 
5 jan ee ee ee $ 3 — i : 
Westminster Ordinary .. .. « 9 — 618 8 
do. A Pref, @e ee ee a4 4 =. 6 9 0 
TULBGORAPES AND TELEPHONES, 
Angio-Am, Tel. Pref, ee ee ee 6 1 — à 5 19 8 
do. Def. oe ee ee ig — . 611 8 
Chile Tel CO we ee ee ee 8 = 6 8 0 
Ouba Sab. oe ee oe ee 6 — 8 8 0 
ado. ee oe ee ee 10 16 -e 6 18 4 
oe ee ee 7 12 + è 56 8 0 
do. 4 Deb. T ee 4 80 — 5 0 0 
Bestern Tal. Ord. 0 ee 0 ee 7 138 — +6 4 0 
40. 83 0 ee eo ce 83 66 = 5 6 0 
do. 4 Deb. ee ee ee é 81 — 4 19 0 
Globe Tel. and T. Ord. ee 0 eo 6 1 Id — 56 12 2 
40. eee ee ee 6 104 xd — 616 8 
Ge. Northern Tel, oe ee ee 23 =. 6 ll 4 
Baropean oe oe 0 0 eo 18 48 xd =. 6 18 4 
ee 0 oe ee 10 14 = 5 6 8 
New York Tel. 4 0 ee oe oe 43 101 T 4 9 1 
Ord, ee ee 10 4 — 5 6 8 
do. Pref. ee ee 6 —_ 6 19 9 
T Deb. ee oe ° oe 44 80 -e 6 0 0 
Uni Plate Tel. ° s. ee 8 6 = *7 19 5 
do. e ee ee 6 é — 6 8 1 
Wost India and Pan, oe ee ae 1 1 -> . 8 17 9 
ee ee 7 Eai 86 7 0 
do. 4 Deb, ee eo 4 80 - 6 0 0 
Houa Rans, . 
. Ord. Assented .. 4 Ly — 6 2 4 
do. Distriot ee ee es ni 1 = 1 
2 do “ A bs oe ee Nil 5, dd. Nil 
do. o 6 7 — 8 17 6 
Foasien Taams, 40. 
Adelaide Bup. 6 per cent. Pref, oe 8 6 — 6 0 0 
ven 6 b. oe eo 6 et — 8 i 0 
Anglo 0 Trams, First 0 ee R 6 
do. and o oo ee 8 83 = 7 17 3 
e ek „„ 3 4 
` . ee oe + 514 0 
do. ad. ee oe 6 81 — 6 4 0 
Brasil Tractions oe eo eo oe 83 61 —2 6 16 0 
Bombay Blectrio Pref, ee ee ee 6 1 -> 5 17 1 
do. é% Deb. ee ee 4 85 3 6 8 0 
British Columbia Eleo, Riy. Pfoe. .. 6 60 — 8 6 8 
do. do. Preferred qe — 40 — Nil 
do. do. Deferred oe pees: 40 = Nil 
do. do. Deb. ae s 64 — 6 12 10 
Mexico Trams ee ee 0 ee N 42 — Nil 
do. 6 percent. Bonds. 49 — Nil 
do. 5 oe — 48 —1 Nil 
Mexican Light ee oe Nil _ 80 — Nil 
Prof. ee ee ee Nil 43 =. Nil 
do. lat Bonds ee ee S 46 —2 — 
MANUFACTURING COMPANIRS. 
Babcock & Wiloox ee ee ee le afe — 6 1 9 
British Aluminium Ord, „ 5 22 / — 4 9 0 
do. Pref, ee ee 6 18/- haan 6 18 4 
British Insulated Ord, ee ee ee 15 * 1 — 7 3 10 
do. 00 ee ee 6 = 6 11 7 
British W ee ee 7 88/6 = — 7 18 0 
40. é e oe ee ee é 70 6 14 4 
do, 6 p. en ee ee oe 5 10¹ = 6 19 0 
Oallenders ee ee ee eo oo 103 — 7 2 10 
do. 5 „„ 5 41 — 617 8 
do. ee es ee Gq 90 — 5 0 0 
Castner- os „ 20 ‘8 — 618 4 
Edison & £8 pd. oe ee Nil 9j- = Nil 
do. do, iy paia ee - Nil 1 — Nil 
do. do. 4 Deb. .. ee oe 4 63 — 6 9 1 
40. do. 5 Deb ee ee 6 60 — 8 6 8 
ction 0 ee ee 6 14/- — 8 11 6 
do. do. Pref, ee oe q 19/9 Tn 7 1 4 
Gau. lee. Pref, ry ee ee ec 3 101 . 6 8 1 
ey ee e ee ee ee + *8 12 6 
do. Pref. e ee ee ee 4 $3 — t 6 6 0 
do. Deb. 0 ee ee ee 92 * 4 17 9 
India-Rubber ee ee ee ee 10 9 * 512 8 2 
Oon. ee ee ee 20 815 — *8 1 0 


» Allowance made for dividends being paid free of income-tax, 


Dublin Electricians’ Wages.—Sir John Griffiths, as 
arbitrator, has decided that the Dublin Corporation's Stanley 
Street workshop is a “contract shop,” and that the electrical 
engineers employed there are entitled to the increase of 2s, 6d. 
per week given by other employers in the city, 


MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances. 


Wednesday, December 22nd. 


Latest . Forenight’s 
CHEMICALS, &. Price. ina. or Des. 
Aeid 3 ee ee owt, ee . 
i 0 N trio ee ee ee ee ig ee 
a w Oralio oe ee ee Ib. iff 
@ n 5 „„ „ „ Por OWS, oe 
2 Ammonia, Mariate (large crystal) per ton &50 
a powder oe ee ee a oe 
a Bi of oe oe n 22 
a ° ee ee oe ee n £25 
a Sul e ee ee a £48 10 
a Nitrate ee ee ee 0 ee ry 
a LI te ee es 90 oe 
Methylated Spirit > ~. >> peri 8 
2 Pommi te, in casks por Bb. ee 
2 Potash, Caustic (88/00 %) . per ton 3 
a 1 — ee ee per lb. 17 
a 9 ee ee a 
a Potassium, Cyanide (08/100 %).. Nom, ‘ 
. " 
1 of ee ee ee oe — ndoh F ee 
2 Bulb ar, Subiimed Flows. w 411 10 
ee a. nt: gees am 28 10 
Soda, te 70/72 ee L ee ee 
4 ry is eeu hag be . rh 4d. ine. 
ee (x) 2 0 Der y ee 
2 golion Bichromate, casks oe Per Id. Bhd. 
METALS, e 
b Aluminium in ton lots .. per tom oe 
b 2 in ton 89 
(1 to 14 8. W. G. * : 
b Sheet, in ton lots ee N 0 0 
p Babbitt’s metal i 5 in 
c Brass (rolled metal 2° to 12" basis) per Id. 1/1} so 1/18 id. dee 
C n Tubes (solid ee n 1/24 to 1/2. ee 
+] Wire, basis ee os ee a 1 to 1/1 ad. dec. 
c Copper Tubes (solid drawn) .. 1 14 to 1/2 id. ine 
& „ Bars (bestselected) .. per ton 11 
g 90 Sheet oe ee ee a 2113 
z 0 Bod .. ic) ee e 90 rn 4 10 ine 
don RRV 4119 22 10 ine. 
1: .d. wir per'lb 410 14 bes 
d e * * 
f bnite Bod . ee ee ee L 4 ee 
f 1 Bheet oe ry) ee 90 2/8 è 
a German Silver Wire ee ee e 110 a 
h Gutta-peroha, fine. n 6/10 pi 
b Indis-rubber, Para fine .. ee m 752 4d. ine. 
i gta 8, P,O 3 . £38 i 
V. No. 0. Za 
4, alla Pig.. „ 2 10 15/- ine 
g Mercury ee oo ee ee per bot, 416 15 ae 
o Mica (in original cases) small .. per lb; 6d. to 8/ 
3 0 n large a 1/6 to 10. 4 up a 
@ ese = oe 
o Mickel, shes, wire, bo. 2 ee me N . 
F 5 : 
0 rolled strip & sheet n 2 
o Pia 0 ee ee ee per oa, 210/- 
d Bilcium Bronse Wire... ee per lb, B 
r où, in bare ee per ton £85 oe 
g Tin, ) ee oe 0 £167 to 169 t 3 me. 
& os. 1 to 16 oe ee per lb, 2/8 ee 
to friction Metals .. per ton 92 
£ Eine, Bb's(Viellle Montagne bad.) 10 Nom. 
Quotations supplied by— 
a G. & 0 A award Till & Go. 
b The British Aluminium Oo., Lid. 2 Bolling 4 Lowe. 
c Thos. Bolton 4 So k Morris Ashby, Ltd. 
Frederick Bmith & Co. J Richard Johnson & Nephew, Leé. 
6 iy Sea ns, a P. Ormiston 4 
f India-Rubber, Gutta- Percha and o Johnson, Matthey & Oo., Led. 
Telegraph Works Oo., Ltd, p 
g James & e W. F. Dennis & Oo. A 


A Manchester Dispute.—The Manchester Counw 
reports that the Committee on Production has been asked to 
arbitrate between 20,000 workers in the engineering trades of 
Manchester and district and the employers, on the question af 
increased wages. The dispute has arieen between the British 
Labour Amalgamation, the National Union of Gasworkers and 
General Labourers, the Workers’ Union and the Eagineering 
Employers. Both sides have agreed to put the matter before the 
arbitrators and to accept the decision. The trouble concerns the 
labourers and unskilled workers in the engineering trade, and it 
has been brought to a head because a three years’ agresment on the 
wages question has almost expired. 

It is not expected that any steps regarding arbitration will be 
taken until after the Christmas season. The trouble will, if it 
materialiees, affect firms in Manchester, Salford, Warrington, 
Newton-le-Willows, Altrincham, Stockport, Hyde, Den‘on, Ashton. 
Bredbury, and other local areas, The men’s claim is for an 
increased wage of 6a, per week, inde t of, and in addition t, 
the war bonus of 38. obtained in h, for all the workpeople 
engaged on time rates, and 174 per cent. on piece rates. In addition, 
certain concessions are sought with regard to overtime pay, the 
object being to secure the same overtime terms for the labourers 


and the unskilled workers as are paid to the akilled engincera 


— — — — 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING NOVEMBER, 1915. 


WHATEVER may be the reason, the last four monthly returns of former, indeed, reached a record value, £168,566, which compares 
the exports of electrica] goods from this country show progressive with the previous highest value of approximately £140,000 recorded 
increases in value of a very eatisfactory kind. us, the November for November, 1912, Machinery exports fell away, as compared 
total reached £522059 in value, as compared with £406,132, with October. 


£374,418, and £346,318, the respective totals of the three pre- The feature of the exports was the large Russian business during 

ceding months—October, September and August. the month, amounting to over £100,000 in value, although in other 
After a considerable falling off in October, a marked revival has directions business was fairly good. 

occurred in the electrical import business, the November value reach- The considerably-increased imports total was due almost entirely 


ing a total of £250,343, which is considerably in excess of either of to the activity of the United States, from whom we received elec- 

the two previous months’ totale, and a similar comparison may be trical goods valued at £178,000—£97,000 representing machinery 

made as regards re-exports, which were valued at £30, 560 in and £28,000 telegraphic and telephonio material. 

November, as 1 only £20,122 in October. Datch lamp imports were on a smaller scale, but from France we 
In the case of the exports, the bulk of the increased business received £24,000 worth of battery material, bringing up the oar 

was traceable to the cable, telegraphic and telephonic sections ; the and accumulator imports to £35,900 for the month. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


3 gs E E g p è „ 2 Sax ä 

8 A © S 2 3 — Ph s E r 
4 2g sie) 3, „ $ 5| of (2.8) 3g | a [832] aga] 
Destination of exports and country consigning aug EEE 285 2 E Bre Es og EE gs gee Éo $ 
imports. 3755 FHE 33 H TE £ 352 $8 3 23 832 g 

g 7. SSE |Sa3| $ jag 2 & gj * 323 KSA 
22 50 1 Sl A A Ll Fa : 
a.) & [38 1.2 4.) & | & Ejs £ £ 
Russia, Sweden, Norway and Denmark ... | 6 801 48.28 „236 1.233 3,495 3,122 2,603 | 33,455 825) 56 616 11,177 22,691 |134,290 


eee eee ere | eee ene eee 


y ... eee ere see 

Netherlands, Java and Dutch Indies àa 646 10,993 557 63 
Belgian Congo... oon 905 eee sua 10 = re 355 

France ee ee eee see eee eee 1,018 eee 1,554 1,515 | 
Portugal a 268 | 2,664 72} 170 
Spain, Canary Isles and Spanish N. ‘Africa... 129 65 83 28 | eee 362 
Switzerland, Italy and Austria-Hungary ... 418 308 190 at p ca 410 
Greece, Roumania, Turkey and Bulgaria . 


1,043 | 1 2,154] 335 | 17,433 
eee eee eee coo 49 


2,081 119 | 5,954|11,367 | 30,278- 


175 | 808| 658 
8 25 
5,711 1,142 
930 88 98 284 4,657 9.512 
1445 265! 71 66 
8.65 . 89 42 


1,838| 7,156 | 19,110: 
1,309} 200 1,776 


Channel Isles, Gibraltar, Malta and Cyprus... 148 | 8386 | 398 34 63 664 > aa 47 18 . | 7,989 | 17,079 
U.S.A., Philippines and Cuba oes ave |) KORI ‘sae 2411 eee 4,620 20 16 75 753 6,746 
Canada and Newfoundland . eee 133 38 163 55 60 | 1,411 | 1,877 13) 234 500 43| 1,389 | 5,416 
| 135 126 30 69 VUE) sine 36 16 285 32 910 
Mexico and Central America ass 565 * 247 57 24 151 111 ies cco | ee sii 513- 
Peru and Uruguay 64 | 317 19 17 + 272| 2.532 60] ... 6|17,753 | 21.040 
Chile eee eee aaa eer eee eee 439 316 153 163 
Bra alli. „ . 164] 522 415] 262 132 919 1,808} 629 1,357 | 110 21| 242 6,576 
Argentina 4557 5,517 1, 200 173 ... 858 [ 9,633 4,0890 589 33,437 1,803 | 27,859 
Colombia, Venezuela, Eouador ‘and Bolivia... 423 à 381 9 ‘ius 905 Te aah 979 


pt, Tunis and Morocco ... m * 365 1.229 9} 493 28 292 247 | 5,242 


., 134 741] 67 . 375 207 32 2627 
Eg 
B ah West Africa ... 905 uae * 107 


British West Indies and British Guiana cas 56 11 | 
| 
| 
51 30 87 oe 
2.162 296 110 11 ee 
| 
| 
| 
| 


New Zealand and Fiji Islands..  ... 898 


77 18} 43 „ 70 ene 19 115 623 
-Rhodesia, O. R. O. and Transv aal 137 968 896 494 18 1.360) cs 165 | 25 140 51 4,074 
5 oe yi 525 we 550 | 1,031 610 369 FS 47 671| 432| 1,415 26 72| 463 | 5,686 
Natal ... iés 629 40 164| 63| ... 99 | LEIO e 10 | 2,918 
Zanzibar, Brit. E. Africa, Mauritius & Aden 75 38 167 149 31 4 476 36 13 „4 7 801.072 
Azores, Madeira and Portuguese Africa ... yit 50 450 111 is 78 2444 so 141 ious | oes 79 748 
French African Colonies and Madagascar... vis 16 ; Sh 144 * mee 90 144 
China and Siam 9 Si ous ae 103 | 1,046 | 879 393 38 718 922} 323) 58 | 61 | 30 812 5,383 
Japan and Korea * oa ag 77 31,388 c 66 10 | 940 2,4877 ... TSG | sgi 8| 548 | 26,274 
India ee wš 856 is *. | 2,582 |18,869 3.363 2,852 36 | 1,726 6, 9860 1,664 2,841 | 289 | 3,611| 3,323 | 48,142 
Ceylon ... gad 58 393 97 100 10 784| ... | 164 3 510 55 | 2,084 
Straits Settlements, Fed, Malay States and | 
Sarawak... a „% gas | 089 | ORR: O97), TE | 10 13 | 2,358] 777 111 P 594| 5,530 | 12,402 
Hong Kong... 8 55 sh ve | 660 | 8,027 | 469 13 18 684} 1,060) ...| 146 | 87 | 187| 134 | 11,486 
West Australia 958 sx T 155 35 1,090 983) 287 ... ics 854| ... | 431 | 0 | 166 125 3.971 
South Australia gag... „, 146 691 26 ... | 4.187 1,343] 275] 164 67 1.569 12 4,716 
Victoria baa 5 cue eve | 759 | 8,954 | 2,385) 1,245 | .] 645) 2, 252] 827) 678 30 | 3,782 1,728 | 23,285 
New South Wales.. o i 30 8,481 | 1,498} 1,279 66 | 1,522 6, 5033 955 1,565 | 577 489) 163 | 23,801 
Queensland ... eae : 384 8 „„ ave 449| 1,736 234 | „ | 547) + 3,852 
Tasmania 285 233 | 261 45 45 970 


11,068 “a 602 | 73 399 3,425) 1,141] 36 


15,130 3,884 14,576 |106,092/18,562/15,837 [7,123 [53,194 /80,458 522,059 
| | 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


Total, & 21,458 


163. 566 22,734] 


Russia, Norway, Sweden and Denmark .., B46 | sss ose 539 *. | 3,084 3| 1,691 456). 2,601 8,720 
Holland... ese ove eee vee eee 62 835 81 8,541 296 ese 156 eee 1,207 ai 64 11,242 
Belgium ece eee eee eee eee eee eee ses eee eee eee eee eee eee eee eee eee 

France eos eee eee eee eee 790 eee 518; 107 | 214 2.160 33 942/24.428 1,662 115 30,969 
Switzerland ... eee eee eee * | 1,598 ese at) RE ees 1,829 | 4,550 eee 199 | 1,703 1,088 11,213 
Italy eee eee eee eee eee eee eee 2,484 see eee eee eee 3,332 eee eee 34 70 5.920 


United States ... eve eee 9 * 7,112 702 17,447 1,866 5,699 471 1,291 | 85,844) 8,380 10,673 28.435 177.920 


i Total, & | 9,562 | 4,367 |18,053/10,754 6,748 4,460 |22,466 | 86,789135,905 14,527 32,373 245,984 
Additional importe.—Japan, glow lampe, £112 ; Canada, electrical goods, £38 ; telephone and telegraph, £1.017 ; Spain, carbons, £3,192. 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


tee | 188 


613 176 


Various countries, mainly as above... 1,399 1,569 3,937 3,224] 19,454 30,560 


TOTAL Exports: £522,059 TorAL RE-Exports : E30, 560 TOTAL IMPORTS: £250,343 

Nork.— The amounts appearing under the several headings are classified according to the Oustoms returns. The first and 
third columns contain many amounts relating to „goods otherwise unclassified, the latter, doubtlees, consisting of similar 
materials to pee appearing in adjacent columns. Imports are credited to the country whence consigned, which is not necessarily 
the country of origin. 


t 
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AFTER THE WAR. 
DISCUSSION IN THE HOUSE OF LORDS. 


A CERTAIN measure of mild ridicule has been poured 
upon the efforts of those who are anxious that while 
we are at war we shall be making preparations for 
the new international trade position that will arise 
when Peace is declared. To our minds it is curious 
that those who belittle such efforts should be fore- 
most among those who criticise the Government 
because the nation was unprepared for war. It is quite 
right to prevent the problems of the future from un- 
fitting us for a concentration of all necessary energies 
upon securing an absolute and unquestionable victory 
on the battlefield, but after seeing that there is no 
neglect in that connection, tne British nation and 
the Allies have thousands of industrially and com- 
mercially wise men available for devoting their time 
and experience to after-the-war problems. In our 
opinion, after all that has been revealed, we shall 
afford the world an object lesson of the completest 
folly if the nation is to be led or dictated to by short- 
sighted, non-industrial or uncommercial minds who 
hold that, because the outlook is not clear, we should 
leave the new problems to be considered when they 
actually arise. There may be differences of opinion 
as to the precise lines along which our investigations 
should take place, but we agree with Mr. Asquith 
when he states, as was reported in these pages last 
week, that not even our pre-occupation with the 
immediate and paramount task of ensuring victory 
ought to prevent us from taking measures to ensure 
that these problems should be carefully explored by 
skilled experts in advance.” We, therefore, welcome 
most cordially the discussion which took place in the 
House of Lords on Tuesday last week. 

From the report of the speeches appearing in the 
Times we gather that Lord Parker asked the Govern- 
ment to appoint a joint committee of the two Houses 
to report upon the problems that will arise when 
citizen soldiers return to industrial pyirsuits, and upon 
the reorganisation of our industries upon a Peace 
footing. It could be seen in this time of crisis how 
heavily a nation might be handicapped if we failed 
to think out in advance measures suitable for some 
particular emergency, and to prepare an organisa— 
tion for carrying those measures into effect. What- 
ever excuse we might have had for unpreparedness 
for war on such a scale, we should have none if we 
were unprepared for Peace. The evils for posterity 
might be equal to or greater than those following 
upon the war itself. We should have to deal with 
industrial workers who had been diverted to military 
life and the production of munitions, industries 
would need reorganising when capital was scarce. 
and we should have to face a competition in the 
inarkets of the world keener than anything we had 
vet known. Ife was not sure that for this competi- 
tion we should not in some respects be worse off 
than Germany herself. Germany's export trade had 
been stopped, and if was not improbable that she had 
been able to accumulate stores of merchandise with 
which to commence the new industrial campaign.“ 
As one step in the direction of avoiding friction, Lord 
Parker advocated the classification of labour that was 
hkely to return to industrial work, and the indus- 
tries that would require labour. We should also 
confer with Colonial Governments regarding the 
prospects of employment in our Dominions bevond 
the seas. The most difficult problem, he thought. 
would be the position of women workers who were 
doing work previously done by men. They would 
not return to pre-war conditions, and thev would 
have to be organised as well as the men. The war 
had taught us the danger that lav in our depending 
upon foreign sources for such things as munitions 
and the mecessaries of life. Uerein Jay a financial 


weakness—were we reorganising our industries tak- 
ing these matters into account’ Would it not be 
wiser to depend upon our oversea Dominions rather 
than upon foreign nations? If new industries were 
to be started and certain others kept alive, we must 
give up Free Trade and consider how to avoid those 
political difficulties and abuses which were so often 
incident to a financial system in which a tariff 
played a part. 


If we were to embark upon strenuous competition for the 
markets of the world we must consider the reduction of the 
cost of production by increasing the efficiency of labour, by 
revising our patent laws, by encouraging invention, by pn- 
viding new and more adequate machinery, and by abohehing 
artificial rules and regulations which restricted output. No- 
body desired to reduce wages below the pre-war level, and by 
profit-sharing or some other means a way might be founi 
which would make it to the advantage of labour to agree w 
the abolition of the artificial restrictions upon output which 
were to be · reimposed after the war. If it was impossible to 
appoint a joint committee of both Houses of Parliament, the 
Government might. form a committee on the lines of the 
Imperial Defence Committee, which could map out the various 
subjects for inquiry and could refer them singly or in groups 
to sub-committees appointed for the purpose. 


The Marquess of Crewe, who replied to Lord 
Parker on behalf of the Government, said that com- 
petent members of the Civil Service had been closely 
inquiring into the subject of demobilisation for more 
than a year. He referred briefly to an inquiry made 
respecting the return of soldiers to the land, and he 
considered that in respect to emigration, which he 
would not wish to go on at a greater rate than was 
absolutely necessary, we should act in conference 
with the Colonies. Populated as these islands were 
to-day we could not be a self-supporting country, 
and he did not think our fellow-citizens would wish 


us to aim at the establishment of works parallel in 


character to those of Krupps, though they might 
make us self-supporting in the matter of military 
munitions. These matters would, however, have to 
be considered. In regard to the demobilisation of 
war industries, the release of very partially skilled 
or unskilled labour for which openings would have 
to be found, the question of the proper employment 
of women (having regard to health and child-bear- 
ing)—these were parts of a complex question which 
became more complex by the difficulties which existed 
in regard to male and female labour. Nearly all the 
instances cited by Lord Parker raised ancient con- 
troversies or led to new ones hardly less violent. 
“ It was quite evident that at a public inquiry people 
would be unable to resist the charm of advocating 
their general opinions, and the Government desired 
to avoid public discussion.” The Marquess con- 
tinued (we quote the Times report): — 

Much had already been done departmentally in the prepara- 
tion of material for facilitating the return of soldiers to civil 
life, though the results had not yet been submitted to any 
body. With regard to the labour side, a great deal of work 
had been done by the Board of Trade in the collection uf 
material. There were about three million inen and women 
engaged upon war work, and it was therefore easy to see the 
magnitude of the problem. The Board of Trade had als“, with 
the help of skilled financial advisers from outside, been entea- 
vouring to put together the necessary material for considenns 
commercial and financial problems, Obviously questions of 
policy were so much involved in the consideration of the 
matters that it was impossible for a Government Department 
to do anything more than the mere collection of material, and 
the question now arose what further stens should be taken for 
the purpose of getting that material into some kind of shape 
He agreed that consideration should not be postponed, theur! 
few now supposed the conclusion of the war might be ahd. 
or that it might be sudden. At tbe same time it was ue, 
sible to be too well prepared for the conditions which wow! 
arise. The Government were not prepared to appoint a unt 
committee to consider the matter in public, but the noble 
lord's other suggestion was of a more hopeful character. It 
was that a body should be appointed to examine the question 
of Imperial reorganisation as a whole and working largeis 
through sub-committees with the ultimate view of conducto: 
many of the necessary Operations through local committee 
IIe hoped that something of that kind could be done. He wa- 
not in a position at the moment to speak with any certainty. 
but they were all as convinced as the noble and learned lord 
of the necessity for action as prompt as was compatible with 
the exmmination of the large amount of matter relating to 4 
great many subjects. 
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Viscount Haldane was the next speaker, and he 
prophesied that when peace came we should be found 
less prepared for it and its problems than we were 
for war. He advocated the appointment of a com- 
mittee or Royal Commission to consider the problems 
which peace would bring. A committee could dis- 
tribute the inquiry and elect sub-committees to carry 
it out, but such a body could not settle controverted 
political questions—Parliament would go on discus- 
sing such matters. The thorny and perplexing sub- 
ject of re-employment of men coming back from the 
war should not be left to merely departmental con- 
sideration. | 
_ Viscount Bryce said that a great deal would depend 
upon the end of the war and the treaties that would 
follow: many of the problems could not be ap- 
proached until we knew what the end of the war 
would be. We might have to retain enormous 
armies if the war were not conclusive. We should 
not revive controversies, but there were non-contro- 
versial questions which might be considered by a 
small committee of nine, which, upon the material 
prepared by the Board of Trade, could work out a 
scheme along lines upon which they thought we 
should proceed, and could consider the difficulties 
which might arise. | 

Lord Newton Stated that the War Office and the 
Board of Trade had long been in consultation regard- 
ing the return of soldiers to the labour market—a 
process which would be of a gradual nature. What- 
ever proposals were arrived at would be submitted to 
a committee or tribunal of some kind. 

The debate was brought to a close by the Marquess 
of Lansdowne, who hoped that women now doing 
war work would not have to be permanently pro- 
vided with other industrial work. The place of the 
English woman was in her home. 


8 » 
A B. E. X. M. X. Discussion, 


What was said during a discussion held by the B. E. A. M. X. 
on the l5th iust., at the Connaught Rooms (Mr. ROSLING in 
the chair), has mostly been said a thousand times before, but 
the whole tone of the mmecting was satistactory in that at andi- 
cated a recognised need for action. About 55 members and visl- 
tors Were present, aud the discussion was opened by Mr. T. C. 
Benik, who had something to say on the vital importance of 
making adequate preparations for peace. Victory in the field, 
sind the speaker, would give us a firm foundation of industrial 
contidence and prosperity. All that was uceded was plenty of 
acuve optimusin, but the engineering industry must get to 
Work to help itself. British engineering had given an amazing 
instance of industrial development. Its productive capacity 
had been increased enormously during the past fitteen months, 
and the shock of peace would be staggering if the industry 
did not make timely preparations. Ihe capital invested, the 
plant laid down, and the workers trained, to meet war needs, 
must all be utilised. If they were employed as intensely in 
peace us in war, the cost of the present struggle would soon 
be wiped out. But it was useless to expect the Government to 
have any policy regarding what should be done to maintain 
our engineering productive power. Eugineering manufacturers 
had a clear idea of What was wanted, but they must secure the 
co-operation of labour and of voters. A new organisation Was 
required ty address, on behalf of the engineering industry, the 
people of this country and the commercial communities of 
other countries, and to lmpress on public and private buyers 
the positively racial importance of supporting British indus- 
tries, of Increasing our turnover, and of securing more com- 
prehensive production. Such an organisation—not out to do 
business, at any rate directly—should secure all-round sup- 
port; indeed, it had a “ constituency ° ready at hand in the 
IIIillion or so of munition workers and the several millions of 
soldiers, who realised what our engineering industries had 
been worth to us during the war. ‘lhe directors of the engi- 
neering industry would justly be held culpable were no plans 
made for the vigorous resumption of business on the conclusion 
of peace. The duties of the new organisation would include 
action in support of our interests abroad, and would consist. 
in fact, in securing full utilisation of our former and additional 
engineering capacity after the war, and the most efficient 
application of industry to Imperial service. 

In continuing the discussion, Mr. PERCIVAL MARSHALL em- 
phasixed the importance of forming an organisation which 
should be as broad and intluential in composition and scope 
as practicable, without losing strength by lack of concordant 
Interests. It was very important that British firms should 
secure as high and wide a reputation in the production of cheap 
goods as they had already secured fn the production of first- 
class output. There was nothing undignified in catering for 


cheap markets. On the contrary, the latter represented a very 
profitable field, and one giving ample scope for the ability of 
our designers and the employment of our spare labour and 
plant. Neither living costs or wages could possibly return to 
pre-war level for years to come, and the sound policy appeared 
to be to hold and extend markets by improved design, methods, 
and organisation, so that high wages could be afforded. Firms 
who acted on this principle would get the pick of the labour 
market and be free from many of the troubles which were 
likely to arise in other cases. 

Mr. LEE MURRAY asserted very emphatically that it was use- 
less to wait for other people tø do something.“ Individual 
etort was essential. Having got the equipment, it was neces- 
sary to get the foreign market. The secret of German success 
in this direction was not simply representation by men con- 
versant with the language of the country; nut catalogues in 
metric units and quotations in c.i.f. prices; not long credit, 
bribery, corruption or general sharp practice. The Germans had 
carned the foreign trade which they had built up. In the 
Colonies, for instance, they employed Colonial staffs, and they 
saw that their representative knew both the goods and the 
inarket. To know one without the other was useless. In 
emphasising the importance of publicity in neutral markets 
on behalf of British trade, Mr. WIlE said that all neutral 
inarkets were still being exploited energetically by German 
agents. He suggested that a B. E. A. M. A. meeting might be 
devoted very protitably to bringing together employers and 
representatives of labour in the elestrical industry in order 
that the workers might present, without prejudice, their views 
on the war after the War.” These men should be consulted 
now, and such a discussion might prove unique in the tortuous 
history of the industry. This suggestion was received most 
favourably by subsequent speakers, and an informal gathering 
of representatives of the two sides, whose interests are 
really identical, muy be expected at an early date. 

The CHAIRMAN (Mr. Rosling) pointed out that, as the official 
returns showed only 34 per cent. unemployment in the engi- 
neering and shipbuilding trades during the period 1911-14, there 
was little scope for increased output unless trade unions aban- 
doned their policy of limitation. Workers must be educated 
to the idea Of getting much by doing much.” Work must 
be made attractive by its wages and conditions. In future we 
must work double shifts if we would capture and hold German 
trade. Personally, he believed that our industry was 
thoroughly well organised, but the Press could render sterling 
service by teaching the working classes the advantage of doing 
their utmost and thus securing better pay. Limitation of out- 
put was ruinous, and it was attributable on the one hand to 
ignorance of workpeople, and on the other to fear that piece- 
rates would be cut if wages rose above a certain level. A pro- 
teetive tariff alone would give us that security of prospect which 
would justify bold development and, given the Imperial market, 
we should be able to add to it the market of the world. 

Mr. Dun.op struck a warning note. After the war, he said, 
we should be faced by decreased investible' capital, high rates 
of interest, and reduced industry. A French Commission was 
in America arranging for the transfer of many millions sterling 
worth (annual) of machine tool business from Germany to the 
States; the commercial discussion in progress between Ger- 
many and her Allies would exclude us from the markets of our 
enemies; and by seizing the Chinese railways, Japan had 
secured virtual control of Chinese internal trade. Success in 
co-operation was dependent on individual initiative, and it was 
most important that our many small and medium-sized firms 
—successful within their limits, but nat equipped for foreign 
trade—should take on a more strenuous existence and get to- 
gether in groups to take full advantage of the information pro- 
vided for them, whether by amore efficient Consular service or 
by private enterprise. We had gone to sleep in our success and 
in our imagined security. We had not realised that eternal 
vigilance was required. The tariff question must be faced—no 
longer as a party problem—and we must have a tariff as 
an instrument of negotiation’ with other Powers. s 

After sixteen months of war, said Mr. LoNGBottom, we had 
labour organised for production and for employers to do their 
equal share; all trades must organise themselves. A com- 
mittee from both Houses, strengthened by the assistance 
of active business men, was required to study the new pro- 
blems of international trade and the formation of a Ministry of 
Commerce. The tariff question was no longer one of politics. 
Some of the best men from our industries should be now at 
work, and it would pay us to secure their whole energies for 
the task, in getting well ready for peace. We needed co-opera- 
tion in all industries, and we needed a Ministry of Commerce 
now. In his opinion restriction of output had gone for ever. 
Its suspension had meant a great increase in earnings, and the 
worker would not consent to go back to pre-war Wages. 


Nitrogen Fixation in Russia.—It is reported from 
Petrograd that an important company has been formed in that 
city for the purpose of manufacturing nitrates from the nitrogen 
of the air in accordance with the well-known Birkeland- Eyde 
process. The new undertaking will, it is understood, work in con- 
janction with the Norwegian company owning the patents in con- 
nestion with the process, and the necessary plant is t> be estab- 
lished in the north of Earopean Russia, near the White S-a. 
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ELECTRIC HEATING. 


By GEORGE WILKINSON, M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Edinburgh, December 14th, 1915.) 


THERE is probably no branch of electricity supply in a more 
flourishing condition to-day, or receiving greater attention 
from both electrical engineers and the public, than that of 
electric heating as applied to dwelling-houses and business 
premises. 

Over two yeafs ago the ELECTRICAL REVIEW“ commenting on 
the enterprise of the Point Fives concluded its remarks 
as follows :—'‘ One might suggest that there is still scope for 
the point-five, who feels inclined to become fractionally 
smaller still, to consider some scheme of heating at ‘so much 
per room’ during the winter months. Small heaters suitably 
placed and automatically controlled by a thermostat 


adjusted so as to maintain a temperature of about 60 deg. F., 


might meet the case; but, of course, it needs a really simple 
and reliable method of temperature control and a relatively 
„ per unit, neither of which may materialise just 
e 


Since the above comment appeared there has been little, if 
any, change either in tariffs or economy of usage; neverthe- 
less, the development of electric heafing has made rapid pro- 
gress, the rate of progress at the present day being greater 
than ever. This is largely due to improvements in the elec- 
tric radiators themselves, these improvements having deve- 
loped concurrently with a reduction in the prices of the 
apparatus. Radiators of modern design known under the 
generic term of “electric fires’’ have proved themselves to be 
reliable and satisfactory, while the prices at which they can 
be obtained are more reasonable than formerly. 

Electric heaters to be permanently satisfactory must be 
capable of quickly raising the N of the apartment 
to a comfortable temperature during the coldest day of winter 
and under the most unfavourable weather conditions. This 
entails a rating of not less than 1} watts per cubic foot of 
room 8 In apartments with abnormal window area, an 
ex aspect, or subject to draughts and traffic, the rating 
should be at least 2 watts per cubic foot. Assuming a rating 
of 11 watts per cubic foot as being sufficient for the coldest 
day of winter, this rating is obviously too high and, therefore, 
wasteful for every other day of the year. 

The crude regulation obtained by providing only one or two 
switches for an electric fire, whereby its power can be reduced 
to two-thirds and one-third of its full output, does not in 
any case furnish the required control, first, because such 
switches are seldom used, or are not used at the right time 
and for the correct period; and secondly, because the external 
temperature and the weather conditions are constantly vary- 
ing at irregular intervals, so that no simple combination of 
hand-operated switches can meet the case or prevent consider- 
able waste of current. 

It follows, therefore, that all apartments heated by electric 

of adequate power are at the present time (except in the 
few instances where thermostatic control is employed) costing 
substantially more for electric current than they should do, 
while such apartments are not so comfortable as they might 
be owing to the constant fluctuation of temperature ensuing 
on the unstable weather conditions. 

Mr. W. A. Gillott has already demonstrated that an apart- 
ment is heated more economically by means of a high-power 
heater or heaters, suitably controlled, than by a heater or 
heaters of lower power in the aggregate continuously in 
operation. 

Another promising field open to electric heating with auto- 
matic temperature contro] is in the almost numberless cases 
where coal fires or hot-water radiators are in use. It is well 
known that both these methods of heating are subject to wide 
variations of temperature due to the vagaries of combustion. 
It is not possible to co-ordinate the rate of combustion with 
the constantly varying weather conditions, consequently the 
apartments are frequently too hot for comfort and at other 
times dangerously cool. The application of temperature-con- 
trolled electric: radiators as an auxiliary method of heating 
will automatically remove these cool periods at little expense 
for current and with no trouble or attention, thus producing 
the ideal condition for comfort and health. 

For long periods during the spring and autumn, and occa- 
sionally in the summer, there are days when the mornings 
and evenings are cold while the rest of the day is warm and 
comfortable. The only economical and effective way of deal- 
ing witb the heating problem during these periods appears to 
be by means of thermostatically controlled electric heaters 
ready for duty at all times, for long or short periods, and 
requinng no attention. 


These considerations led the author to give serious attention 


to the production of a suitable automatic temperature con- 
troller, 

The apparatus used until the autumn of this vear, which is 
absolutely silent in its operation, has no mechanical moving 
parts, the only moving element being mercury. 


— 


$ Errereican Revirw, Vol. 71. p. 687, 1912. 


The apparatus consists of two parts: — 

(a) The thermostat, shown in fig. 1. 

(b) The circuit breaker, shown in fig. 2. 

A diagram of connections is shown 1n fig. 3. 


The thermostat is constructed with a steel tubular body (31, 
terminating in a faucet at the top (4), surmounting which 1 
a fine-bore glass tube (6) enclosed by an inverted glass dome 
(7). The steel tubular body is charged with mercury which, 
due to expansion and contraction under the influence of beat 
variation, rises and falls in the fine-bore glass tube into which 
the mercury chamber vents. Within this glass tube a plati- 
num wire (11) is suspended, which makes and breaks contract 
with the mercury as the latter rises or falls. Such a thermo- 
stat should operate without oxidisation of the mercury or 
destructive sparking, on the pressures used by electricity- 
supply authorities. This is achieved by eurrounding the 
„ make and break contact by an inert gas, by carrying the 


Front Elevation—Part Section. 
Fic. 1. 


Ekvation, Part in Section. 
Fic. 2. 


platinum, wire through the top of a superimposed glass dome 
into which it is hermetically sealed. The rim of the gla 
dome is closed round the bottom by a mercury seal in the 
faucet, thus forming a permanently gas-tight chamber of 
sufficiently flexible dimensions to allow the mercury column 
to travel freely the whole en o the fine-bore tube. The 
lass dome is filled with suitable inert gas, preferably 
ydrogen. The temperature at which the instrument operates 
can be controlled by 5 or unscrewing the adjusting 
screw (5) protruding through the top of the cover. Thus the 
thermostat can be readily set to any desired temperature 
Due to the protection afforded by the inert gas, the thermo- 


stat is capable of breaking an 5 oontinuous current 


circuit ema ne 30 watts or over at volts without des- 
tructive sparking or discoloration at the point of make apd 
break.” is is about five to six times its normal duty. 

The circuit breaker is formed by two bodies of mercury 
concentrically arranged and forming the two poles of the 
electric circuit. The point of make and break is on the 
top rim of the hollow porcelain insulator (5) separating tbe 
two concentric mercury poles (6) and (7). The make and 
break takes place in an inert gas which is impounded br 
the superim d 15 tube (4) carried in the earthen ware 
fixing block 1 e outer pole of mercury (7) also fulfils the 
function of a permanent gas-tight seal to the tubular glas 
chamber. The inner mercury pole makes contact with the 
bottom insulated metal bar (3) to which one line wire it 
attached. The outer mercury ‘pole makes electrical contact 
with the metal dish (2) surmounting the earthenware fixing 
block, and to this metal dish the other line wire is attached. 
The make and break is effected between the two poles 
by the slow rise and fall of the concentric ring of mercury. 
Notwithstanding this slow rise and fall, however, both the 
„make and break are instantaneous owing to the cur. 
face tension of the mercury, and the breaker can be depended 
upon to interrupt a current of 20 amperes at 250 volte witbou! 
oxidisation. The breakers have successfully dealt witb a cut. 
rent of 30 amperes at 200 volts (6 Kw.), but the 
rating is fixed at 15 amperes. 

A small coil of enamelled high-resistance wire (22) is wound 
upon the cylindrical glass chamber of the breaker. This cc. 
which takes approximately 8 watts, is connected through the 
thermostat to one pole of the supply, as shown in fg. 3 
When the mercury rises to a point corresponding with the 
temperature for which it is set, contact is made in the fine- 
bore tube with the platinum wire and the circuit is thes 
completed through the coil upon the circuit breaker. Ths 
coil quickly becomes warm and causes the inert gas within 
the glass cylinder to éxpand, thus expelling a portion of the 
outer concentric column of mercury through a connectir: 
duct into the surrounding receiver until the connect n 
with the centre pole is broken. thus opening the circuit and 
putting the radiator out of action. 

After the radiator circuit has been broken, the thermostat. 
due to cooling, also breaks the beating-coil circuit. The hest 
ing coil on the circuit breaker now cools and the gas contracts. 
causing the mercury forming the outer pole to rise until it 
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stands well above the centre mercury pole; gradually the 
surface tension of the mercury is overcome, when it rolls over 
the edge of the concentric insulator and forms a complete 
contact over the whole surface, thus BH the radiator to 
work once more. The cycle is repeated from time to time as 
the temperature of the apartment reaches the maximum and 
minimum temperature variation allowed. a 

It is obvious that the mercury within the circuit breaker is 
always subject to change of level due to barometric effect. 
The effect of this is slightly to vary the time of the operations 
of making and breaking circuit; but this is negligible 
in actual working. 


An unusual feature in the equipment is that the instruments l 


require charging with inert gas after they are fixed in posi- 
tion and charged with mercury. This may sound formidable, 
but is in practice a simple operation which can be carried out 
by any man of average intelligence. 


Fig. 3.—DIAGRAM OF CONNECTIONS.—C.B., Circuit breaker; 
T., thermostat; s., four-terminal plug switch; E. F., 
electric fire or convectors; R.L., red lamp or luminous 
radiator, not controlled. 


The setting screw (5) is withdrawn until the mercury in 
the capillary tube and the 5 wire are well apart. After 
the radiators have raised the apartment to the required tem- 
perature the setting screw is screwed in until mercury just 
touches the platinum wire, when the instrument is set. 
Variation in temperature up or down can be readily obtained 
by screwing the setting screw further out or in. 

It is obvious that the thermostat can be put to other useful 
purposes. For instance, in the summer it can be connected 
to a 30-watt fan at 200-250 volts, and eet so that the fan 
automatically starts when the temperature of the room rises 
above, say, 65 deg. F., and stops when it falls below, say, 
62 deg. ; thus the fan requires no attention and cannot 
waste electric current. An electric fan so controlled has 
been in use in the author's office all last summer with excel- 
lent results. 

Again, the author is of opinion that switches for high- 
tension circuits can be made on the lines o circuit 
breaker, which would present advantages both in cost, safety, 
size, convenience over the well-known oil-break switches. 
In such cases the make and break would be controlled 
by raising and lowering the gas chamber in the mercury seal. 

are also many cases where a reliable electric contact 
is required which is used at long and indefinite periods only; 
such, for instance, as fire-alarms and alarms for other pur- 


Fic. 4.—FEBRUARY 6th, 1915. Fic. 5.— JAN UART 12th, 1914. 


poses. In euch cases the ordinary contacts are liable to fail 
owing to dirt, rougbness, or oxidisation. Mercury in hydrogen 
makes a reliable contact which can be depended upon for all 
time notwithstanding absence of attention and long periods 
Of disuse. 

The author has experimentally applied thermostatic regula- 
tion to a gas stove of modern type for heating his study. 
Fig. 4 showe a 6-hour temperature chart taken in an office, 
‘with a corresponding pressure chart showing the periods 
when the electric radiator is on and off. The size of the 
radiator was 2 Kw., equivalent io a rating of 14 watts per 
-cubic foot. 

Fig. 5 shows a temperature chart taken in the same office 
With a 6-Kw. radiator in use, which is equal to a rating of 
44 watts per cubic foot. The circuit breaker was carrying 
100 per cent. above its rated load and the circuit was broken 
‘and re-made approximately every ten minutes. The periods 
‘during which the radiator was on were short, and the 
off intervals were long. 

The controller already described has been unfavourably 
criticised due to the fact that both the thermostat and the 
-circuit breaker require charging with inert gas after fixing. 
Again, their field of application is limited due to the type 
-of circuit breaker used; for instance, it is obvious that it 
cannot be used on board ship or on a train. 

Both these objections have been successfully met in the 
more recent types as follows: 


The thermostat is now made with a very small glass dome | 


surmounting the capillary tube and having a gas space of 
less than one-sixth the capacity of the earlier pattern. The 


small amount of air impounded therein by the mercury seal’ 


is not expelled, but the orra it contains is allowed to 
combine with the mercury at the point of make and break ” 
while the thermostat is at work. After working for a short 
time the mercury absorbs the small amount of oxygen in the 


. impounded air and a film of mercurous oxide gradually forms 


Fic. 6.—ELEVATION OF CIRCUIT BREAKER. 


in the upper part of the capillary tube, thereby making the 
temperature regulation less accurate. This oxide is then 
ex and washed over into the mercury seal by screwing 
down the adjusting screw, thus . . clean pure 
mercury at the point of make break and restoring the 
sensitiveness of the instrument. After the wash-over the 
thermostat is again set to the required temperature point and 
the mercury then continues to make and b ” with- 
out deterioration. l 

The circuit breaker is of the magnetic class and has a light 
moving element of the simplest type. Fig. 6 shows the 
circuit breaker with the cover removed. The energy absorbed 
by the shunt coil (3) when the heating circuit is broken is 
about equal to the loss in a modern electricity meter, viz., 
approximately 2 watts. The split iron tube (4) performs the 
double function of armature and conductor; it falls by 
gravity into the merc bath (2) and reste upon the termi- 
nal (8) at the bottom of the mercury bath, thus completing 
the heating circuit. The break is very quick owing to 
the light one element, while the spark on breaking is 
most effectively blown out by the strong magnetic field set 
up by the shunt coil on the end of the armature. 

This type of circuit breaker has operated continuously at 
from 15 to 20 breaks an hour on a circuit loaded to 3.25 Kw., 
and has aggregated over 10,000 interruptions with little or 
no wear on the end of the armature; thus it can be depended 
upon to operate for years without attention. 

Alternatively, a large radiator may be split up into two 
parts, the smaller part being continuously in use while. the 
major portion is put under the control of the temperature 


regue 

udging from observation made last winter, the author is 
led to believe that a considerable economy in current con- 
sumption for a given result can be obtained by the use of a 
small ‘‘ uncontrolled” radiator in the hearth—for cheerful 
effect—together with a convector or convectors of greater 
power, thermostatically controlled, the latter forming the 
main source of heat. Rough comparisons between this 
method and the use of a thermostatically controlled all-radiant 
fire used in the same apartment point to a small saving in 
current in favour of the combined arrangement. 

The problem here involved is common to all methods of 
heating and is by no means a settled question, viz., to what 
extent should the air of an apartment be heated, and to 
what extent should radiant heat be supplied. The question 
tion will be answered differently by different individuals, but 
probably some mean can arrived at. There is reason to 
think that experiments on radiant electric heaters in con- 
junction with electric convection heaters would be the easiest 
way to arrive at some general basis for the correct propor- 
tion of heat in each form. 


THE DESIGN OF HIGH-PRESSURE 
DISTRIBUTION SYSTEMS. 


By J. R. BEARD, M. Sc., A. M. I. E. E. 


(Abstract of paper. read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, December, 1915.) 


THE general distribution of electrical energy to individual 
consumers at high pressures is of comparatively recent intro- 
duction, but the last decade has seen an enormous develop- 
ment both in the number and in the size of such systems. 
Similar methods were found essential for the various way 
electrification schemes, and also for the larger tramway 
systems. Up to the present, the method of distribution for 
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lighting has not been radically altered, but owing to the ense 
with which a sub-station—unlike a power station—can be 


installed in almost any position, there is a growing tendency . 


to split up the more extensive low-pressure networks into 
sections, each fed by a separate substation. As the use of 
electricity for lighting and other domestic purposes increases, 
there is little doubt that these sections will gradually decrease 
in area, with a consequent increase in the number of high- 
pressure feeding points, so that in this, as in other branches 
of electricity supply, the distribution will eventually be at 
high pressure practically to the consumers’ terminals. 

Not only is the cost of distribution at high pressures con- 
siderably less than at low pressures, but also it is thus pos- 
sible for a single power station to supply economically over 
an enormously greater area than that which was previously 
practicable, and in consequence by better diversity factor 
and larger and more efficient generating plant great reduc- 
tions have been effected in the cost of electricity. The maxi- 


mum economy from these advantages is etill far from being’ 


obtained, and there is, therefore, every prospect that in the 
future the growth of high-pressure distribution systems will 
be equally as rapid as it has been in the past. e growth 
should, however, be in size and not in number, since in order 
to reap the full benefit of improved diversity factors and 
increased efficiency of generation it is essential that each 
system should supply the whole of the demands of the area 


which it serves, and also that the area served should be as 


large as possible. 

A well-designed distribution system is that which secures 
the following essential characteristics at a minimum total 
annual cost :— 

(a) Safety in operation both as regards the operating staff 
and the public generally. 

(b) Suitability of the supply for the purposes for which it 
is required. 

(c) Freedom from interruption of supply. 

The chief items which make up the annual cost are the 
following, and it is the sum total of these which should be 
a minimum :— 

1. Interest on capital expenditure. 

2. Repairs and provision for depreciation, 

3. Switchgear attendance. 

4. Energy losses in the mains. 

1. It is unnecessary to say anything as to the desirability 
of keeping down capital expenditure; the chief danger 1s 
usually lest this point should receive too much attention at 
the expense of other items. There is, however, a further 
way of redncing interest charges, namely, by a low rate of 
interest, and this can only be secured by a permanent and 
steady business. This is a further argument for extending 
and consolidating the area of supply so that the revenue of 
the undertaking is less subject to trade fluctuations. 


2. A low Ost of repairs goes hand in hand with low depre- 


ciation charges, since both depend on the permanence of 
apparatus and its freedom from breakdown. Money is doubly 
well spent on these points since it not only reduces repairs 
and depreciation, but helps to ensure security of supply. 

3. Particularly in the case of static sub-stations, attendance 
is often very difficult to arrange for, and there is, therefore, 
a strong reason for reducing it as much as possible by closer 
localisation of breakdowns so that the only part of the system 
which is affected is that in the immediate neighbourhood of 
the fault. Cheaper labour can be employed if apparatus is 
designed to prevent automatically the more serious mistakes 
in operation. Such design tends to increased safety in opera- 
tion. 

4. Loss of energy in the mains can be reduced by increased 
capital expenditure, and it is, therefore, a question of the 
correct balance between the two. It can also be reduced by 
linking up the various parts of the system in order to utilise 
the diversity of their loads. a process only rendered possible 
by using means for localising the effects of breakdowns. 

The essential characteristics of the system are not incom- 
patible with designing it on the basis of minimum annual 
cost. since, though they may in a few cases increase the 
capital expenditure, this is discounted by savings in other 
ways. 

The object of this paper is to endeavour to indicate on the 
basis of the preceding general principles the most suitable 
choice of apparatus and the means whereby that apparatus 
can be used to the greatest advantage. 

Mains.—Overhead mains are necessarily more subject to 
breakdowns than underground maine, so that from the point 
of view of security of supply the latter are to be preferred, 
unless special circumstances, such as liability to serious subsi- 
dence, increase the risk of damage to cable. It is found from 
extended experience that per mile of main the average number 
of eerious breakdowns of overhead mains is only about double 
that on underground mains. Overhead mains are, however, 
more liable to cause temporary interruptions of supply by 
being automatically disconnected on transitory short-circuits 
which do not cause-permanent damage. The advantage of 
overhead inains is their lower capital cost, more particularly 
at higher voltages; this is readily seen by glancing forward 
for a inoment to fig. 6, which shows comparative annual costs 
per mile for various voltages, allowing a elightly higher figure 
for the maintenance of overhead mains and including a 
reasonable figure for wavleaves. For low voltages and small 
sizes there is not much to choose on the score of cost, and 
underground mains are therefore preferable on account of 


their other advantages. As the voltage and size increase, 
however, a considerable saving is effected by the use of vrer- 
head mains; and such saving is often increased by the drh- 
culty of finding direct routes for cables in the open country 
where roads are few and winding. 

While it will be seen from the foregoing that the use of 
overhead lines in open country is frequently fully justified, 
they have further disadvantages which must always be borne 
in mind, viz. :— 

(a) They usually require a special wayleave. 

(b) The inductive drop is much greater than that of an 
equivalent cable, 

(c) If overhead lines are run in parallel with cables neitber 
‘can be operated at their maximum eeonomy. 

(d) They tend to lower the power factor of the system as 
a whole. 

(a) The objection to wayleaves is not so much their cust 
as the trouble and delay in obtaining them, and the fact that 
they can seldom be bought outright. 

„ (b) The inductance of a 3-phase circuit, other factors 

reinaining constant, varies as the logarithm of the distance 
between the conductors; the higher inductance of overhead 
lines is, therefore, inherent in their construction, since this 
distance must be many times the corresponding distance in 
a cable. The increase in voltage drop with lagging power 
factors is quite serious in the case of beavy-section lines, and 
consequently the use of overhead mains means either a 
reduced radius of transmission for a given voltage, or extra 
capital cost in providing additional copper. 

(e) If a cable and overhead line of equal section are 
connected in -parallel the higher inductance of the overhead 
line causes the total current to divide unequally between the 
two circuite. This not only prevents the two circuits bemg 
run at their most economical current density, but also, owing 
to the resistance losses being dependent on the square of the 
current, they are greater than if the current were divided 
equally. Further, owing to the difference in the inductance 
of the parallel circuits, there is a phase difference between 
the currents in the two branches. is results in the anth- 
metical sum of the currents in the branches being greater 
than the total current, thus causing additional resistance 
losses and a reduction in the carrying capacity of the circuits. 
To take a concrete example, assume that 300 amperes at 6,00 
volta and 50 cycles is to be transmitted through a 0.15 sq. in. 
cable and a 0.15 sq. in, overhead line in 1 The actua! 
current in the cable will be 210 amperes, and in the overhead 
line 105 amperes, while the resistance loeses are increased by 
24 per cent. as compared with the losses if both circuits were 
either cable or overhead line. 

(d) So far as the power station and the mains are con- 
cerned, the wattless current produced by the extra induct 
ance of an overhead line will be as deleterious as if it were 
produced by consumers’ apparatus. 


Switchgear.—The primary use of switchgear is to isolate 
faulty apparatus, and consequently to interrupt or prevent 
heavy short-circuit currents. This is the determining far 
in its design. As the tendency is for distribution systems t 
supply a denser load, it follows that the maximum shut. 
circuit current is continually increasing: for not only i 
there a larger kilowatt capacity of running plant on the 
system, but also a greater number of feeds into a fault. The 
conditions are further aggravated by higher distribution voit- 
ages. 

The breaking of a heavy short-circuit can be best likened 
to the detonation of an explosive, and if the switch is badly 
designed the tank will be blown off and the whole smw 
wrecked. It seems probable that the chief explosive efect 
is to be found in the rapid generation of gas beneath the sor- 
face of the oil. Switches for heavy. duty are usually designed 
with air cushions and vent pipes open to the atmosphere in 
order to remove the gases, hut these measures do not maten- 
ally relieve the pressure in the tank, as apparently the inertia 
of the liquid causes an exceedingly high local pressure which 
is transmitted hydraulically to all parts before the oil has an 
opportunity to move at its free surface. It is, therefore. 
necessary either to reduce the intensity of the explosion cr t? 
build, the switch strong enough to withstand it. Recent 
practice tends towards quickening the break by decreasing 
the inertia of the moving parts and by accelerating ther 
movement by means of powerful springs. Attempts have ala” 
heen made to use the magnetic forces of the current for this 
purpose, since such an arrangement has the advantage that 
He morg severe the short-circuit the greater is the speed ¢ 

reak. 

Perhaps the most obvious way of reducing the violence of 
the explosion is to cut down the short-circuit current by rest- 
ance coils. Except in connection with generators the us d 
these coils is attended by many disadvantages, and they 
should only be looked upon as an extra precaution kept in 
reserve to deal with unforeseen difficulties. 

In practice, the only means of circumscribing the effects f 
a bus-bar fault are to divide the system into a large number 
of isolated networks, thereby involving uneconomical werk, 
ing, or to divide the system into sections by means of graded 
overload gear, which can seldom be relied upon to diserhur 
nate properly. It is, accordingly, imperative to make the 
switchgear a sound job. and any saving in capital expendi: 
ture is dearly bought if it in any way increases the n: 
breakdown, particularly as the coat of switchgear ia relativels 
small compared with that of the mains. One very coum? 
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error is to save money by proportioning switchgear according 
to the capacity. of the apparatus which it controls; this 
entirely overlooks the primary duty of switchgear, namely, 
that of dealing with short-circuits, the severity of which may 
be as great on small apparatus as on large. 

Faults on switchgear fall into three categories: 

1. Faults under short-circuit conditions. 

2. Failure of apparatus under normal conditions. 

3. Faults due to mistakes in operation. 

1. If for any reason a switch is unable to operate properly, 
an explosion may occur when breaking a short-circuit; it 
ehould therefore be isolated from other apparatus on the 
panel, and all the leads to it should be insulated in order to 
prevent them being short-circuited by the products of the 
explosion. Current transformer primary windings should 
always be of heavy section. 

2. Potential transformers should not only be most carefully 
constructed, but their number should be strictly limited, and 
under no circumstances should they be connected to the bus- 
bars without the intervention of an oil switch. | 

3. Mistakes in operation probably account for more switch- 
gear faults than any other cause, and are liable to be made 
even by the most careful operator, so that so-called fool- 
proof arrangements should not be considered as disparaging 
to the operating staff, and undoubtedly justify their elight 
extra, expense, quite apart from the increased safety for 
operators and other persons who inay be working on the 
switchgear. : 

The first and most obvious precaution is an interlock be- 
tween each oil switch and its corresponding isolating switches 
in order to prevent the isolating switches being either opened 
or closed unless the oil switch is open, thus preventing any 
possibility of inaking or breaking circuit on an isolating 
switch. l 

The eecond precaution is an arrangement to facilitate the 
routine earthing of feeders, which is responsible for numerous 
mistakes owing partly to the fact that the person who is 
carrying out the earthing cannot be at both ends of the feeder 
at once. It is difficult to protect against earthing a feeder 
which is alive from the far end, and all that can be done is 
to operate the earthing switches from a safe distance and to 
make the earth as quickly and definitely as possible. 

The third precaution is to guard all live apparatus either 
by screens or by making the switchgear ironclad. 
simple matter so to interlock the guarding arrangements with 
the switchgear mechanism that it is quite impossible to 
obtain access to live conductors or to make any such con- 
ductors alive while access can be obtain to them. 

(To be continued.) 


Discussion IN LONDON, 

Mr. P. V. HUNTER, in opening the discussion, expressed his 
appreciation of the large amount of work and great care in- 
volved in prepuring the paper. The author's main theme was 
a justification of the complicated systein of distribution adopted 
on the N. E. Coast, and the paper had an intense practical 
basis. He (the speaker) had always felt that an interconnected 
system must be economical if it could be realised. He felt sure 
it was not generally realised that the copper losses could have 
such a widely different load factor to the load factor of the 
system, as shown in fig. 3. Another surprising thing was the 
shape of the curves shown in fig. 4; they fell lower than one 
would expect, but the author had assumed a high-load factor. 
He thought some people would be inclined to argue against 
åd. per unit for losses; and he would not have put the figure 
so high—it cost more than it did to generate energy for the 
consumer allowing for the bad effect on the load factor. 

Mr. PARTRIDGE said he was glad to see that the author re- 
ferred to the early work of Dr. Ferranti and the Deptford scheme 
—he (the speaker) had been associated with that scheme for 
27 years, and was naturally very much interested in the pro- 
gress made. He was rather disappointed that the author had 
not gone more fully into the use of underground cables for 
over 20,000 volts, as these would undoubtedly be used in the 
future; he was himself considering a system of underground 
mains to work up to 60,000 volts. For low periodicity work, he 
thought there was a great future for single lead-covered cables 
when eych high pressures came into use. It was most im- 
portant that switchgear should be kept proportional to the 
capacity of the generating station; often the latter was in- 
creased as much as ten times, but the old oil switches and 
fuses were still retained, and sooner or later caused a shut- 
down. He was at present installing oil switchgear capable 
of dealing with over 200,000 Kw. Generation of gas in oil 
switches was one of the principal causes of failure: such 
switches should have a quick break and as many breaks as 
possible. It was essential to have a good head of oil above 
the brenk—a good head of oil and a short break representing 
the best conditions. It was also essential that such switches 
should be strongly built, on account of the high gas pressures 
generated—he had known of one case where the explosive 
pressure had blown the switch contacts together again. It 
was most nnportant to cover un every particle of conducting 
metal in the neighbourhood of an oil switch; he recalled a 
visit to America, during which he witnessed the experimental 
destruction of two oil switches, with 36,000 K. v. A. behind them. 
In the case of the first switch experimented with, the gases 
short-circuited all the terminals and the switch burnt up. The 
bus-bars should be insulated if possible throughout their 


It is a 


length, and, if possible, built in; it was a great mistake to 
only place thein on jnsulators, as under heavy short-circuit 
conditions they might move and short-circuit themselves. It 
was also a necessary precaution to interlock the oil switch 
and its isolating switches. He wae inclined, to agree with 
the author that reuctances should be avoided, unless the 
system was working with a large amount of power, and apart 
from the generating plant, where they were essential. As 
regards the magnetic switch referred to, he had had one 
designed on the lines suggested, but had not, so far, had 
the opportunity to test it. His experience was that it was a 
bad thing to open a switch too soon; a time lag was better 
in all switches, but when they did open, they must do so 
quickly. From inspection, he came to the conclusion that 
American switchgear was better than anything he had seen 
on the Continent; German switchgear, he thought, was much 
too light, but he hoped they would not see any more of German 
switchgear here—or of the Germans themselves! 

Mr. B. WELBHOUͤRN thought the author could have said a 
good deal more on the subject of wayleaves, but he was glad. 
he had mentioned it. Only recently two cases had come to 
his notice, one farmer in each case holding up the work of 
crossing some land, resulting in increased costs of £600 and. 
4300 respectively in construction. The author appeared to. 
have erred on the low side in the life of cables; the L.G.B.. 
had recently had the considered opinion of engineers in favour: 
of a 30-year life, and all types of underground work were now 
given 25 years life. He had always considered the life of an 
overhead line as equivalent to the life of the pole, and a good 
creosoted pole would last 30 years—the Post Office average 
life of es had been etated as 22 years. In Table 4, the 
nuthor had taken 6,000 volts, when no step-up transformers 
would be required, but these were required, and he thought. 
should be included in the 11,000 and 20,000-volt calculations. 
for mains. He asked what was the maximum Kw. load per 
cable which it was safe to transmit at fhe present time; he 
knew of one system where if was proposed to transmit 15,000 
Kk. v. A. at 33,000 volte per cable. 

Mr. W. B. Woopfobsz said no one was likely to dispute: 
that the interconnected system was an economical one, but, 
in considering any system, a most important factor was ite 
suitability for development on commercial lines. They had 
piecemeal development, and it was, therefore, important to 
take into account time and growth, so as to get the minimum 
expense during development. In looking at the N. E. Coast. 
distribution system, it appeared that about 100 sub-stations 
were dependent on single mains, and this was conimercially 
necessary; such mains would form part of the network as st 
developed. In regard to the author’s diagrammatic lay-outs, 
it was necessary to consider the effect of more than one 
generating station in the system. Progress was so rapid that 
to the ordinary intermediate pressure distribution there might 
be added later a high-pressure large-mesh system over the 
area. He considered that the criterion should be the cost of 
energy delivered from the sub-station, not to it. 

Mr. BRAZIL was in general agreement with the speakers, 
but pointed ont the widely differing conditions in a metro- 
politan area like London, where a few large sub-stations of 
up to 3,500 or 4.000- KW. capacity were adopted in preference 
to a number of smaller ones. They would get admirable 
Security with the interconnected system combined with what 
he would call the interleaved system and with large batteries. 

Mr. WEDMORE said the moral of the paper was to err on 
high side in cost of mains and switchgear. He wished the 
author would extend his investigations to all classes of plant, 
as standard apparatus obviously could not be the best to 
use under all conditions, and it was important to know when 
increased expenditure was justified. It was clear that to tie 
the network sodidly required good oil switches. There lrad been 
many wrong conclusions drawn as to the behaviour of such 
switches; the high pressure feature had been understood for some 
vears, and the engineer was tempted to try to stop an irre- 
sistible force ” by an immovable body ’’—but the real solution 
was to set up a body which could be easily moved. No doubt the 
light oil tanks were a good thing; if such tanks bulged it 
allowed the ‘‘irresistible force to expend itself. In addition 
to the inertia of the oil, one had to allow for the energy of 
the moving oil. Many switches would be improved by taking 
oil out of them, though a sufficient head of oil was important, 
as also wae high gpeed, though there was a limit to that, and 
he did not think much ‘more was to be gained in that direc- 
tion. He thought the explosion feature in switches as a limit 
was not sufficiently appreciated by the author. 

Mr. J. R. BEARD, in replying to the discussion, said he had 
calculated the curves in fig. 4 for a 40 per cent. load factor, 
as well as for 50 per cent., and found very little effect on the 
result. Switchgear and other apparatus was not sufficiently 
standardised above 20,000 volts to enable reliable data for 
higher pressures to be given. He had been criticised pre- 
viously for taking the capital charges on the cables too low, 
and was, therefore, interested in the suggestion now made 
that they should be allowed a longer life. The cost of step-up 
transformers had mt been included in calculations for high 
pressures, but he doubted whether this would affect them 
materially. No one not used to the interconnected system 
would realise the ease with which additions were made to it. 
He would be interested to find out whether two distribution 
systems would pay. As regarded the question of moving oil 
in switches, the top plates were often damaged, presumably 
due to this cause. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GOODS. 


SPAIN.—The Spanish Government have prohibited the ex- 
portation of manufactured graphite, and wolfram or tungsten. 


FRANCE.—The French Government have decided that 
asbestos, unmanufactured or manufactured, may be exported 
or re-exported without special authorisation when consigned 
-to the United Kingdom, the British Dominions, Colonies and 
Protectorates, Belgium, Japan, Montenegro, Russia, Serbia, 
‘or the United States. 


PHILIPPINE ISLANDS.—A circular, recently issued by 
the Insular Collector of Customs, directs Customs officers to 
use due diligence to prevent violation of the provisions of the 
Philippine islands trade marks legislation, which lays down 
that no article of merchandise shall be imported into the 
Islands if it bears a name or mark calculated to induce the 
public to believe that the article is made in the Philippine 
islands, or which copies or simulates the name of any domestic 
manufacture, manufacturer or trader, or copies or simulates 
a domestic trade mark or trade name which is legally regis- 
tered. The circular further prescribes conditions under which 
domestic or foreign trade marks or trade names may be regis- 
tered in the Philippine Islands, and thus receive legal protec- 
tion in the Islands. Such marks or names are to be recorded 
in a book for that purpose in the office of the Customs 
Appraiser at Manila, and facsimiles of such marks and names 
are to be furnished to, and filed by, the Collectors of Customs 
at the sub-ports of entry. C 


 COLOMBIA.—A recent decree provides that where goods 
dispatched for Colombia from a foreign port are to be tran- 
shipped en route, at another foreign port, the relevant in- 
voices shall be presented for legalisation to the Colombian 
Consul at the port from which the goods are originally shipped. 
The Consul is immediately to notify the Consul at the port 
of transhipment, by official letter, particulars of the goods, 
viz., the number, marks, and total weights of the parcels, 
the value of the goods, the Colombian port for which destined, 
the name of the consignees, shippers and consignors, and 
other particulars which it may be convenient to notify. 

A new decree imposes a tax on commercial travellers in the 
Department of Cundinamarca in respect of each of the busi- 
ness houses they represent. The tax amounts to 25 pesos 
(£5) per month during the first year of residence, and 20 pesos 
(£4) per month during the second year, but after that no 
further . will be required. Travellers who can prove 
that they have resided in the territory of the Department as 
representatives of foreign firms for two years previous to the 
date of decree (July 22nd) will be exempt. 


UNITED KINGDOM, &c.—The Board of Trade have issued 
a supplement to the Board of Trade Journal giving the latest 
information as to the articles prohibited to be exported from 
the United Kingdom and certain foreign countries, viz., Den- 
mark, France, Greece, Italy, Japan, Netherlands, Norway, 
Portugal, Roumania, Russia, Serbia, Sweden and Switzerland. 
Copies of this supplement, dated October 28th, 1915, may be 
eu ig Messrs. Wyman & Sons, Fetter Lane, E. O., at 
a cost of 3d. 


RUSSIA.— The Board of Trade are informed that the 
Russian Minister of Finance has decided that, as a temporary 
measure, and for the period of the war, owners of goods may 
obtain certificates of origin from the competent Consuls of 
Allied or neutral countries resident in the country through 
which the goods pass, or from which they have been obtained. 
for dispatch to Russia. These certificates, however, as well 
as the accuracy of the ‘declaration of the origin of the goods 
made therein, must be further certified by the local Russian 
diplomatic or consular officer. 


NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED). 
e expressly for this journal by Messrs. W. P. Tnoursox & Co., 


wlectrical Patent Agents, 285, High Holborn, London, W. C., and at 
liverpool and Bradford. 


1915. 


17,116. Electrical table lamp.“ J. Hriperc. December 6th. (Convention 
date, January 9th, 1915, Norway.) (Complete.) 


17,128. Electrically-driven vehicles.” Britis THomsonx-Hocstox Co., 
Lto. December th. (General Electric Co., U.S.A.) 
17.155. Electrical rotary converters.” G. SCHROEDER. December 6th. 


17.160.“ Accessories for use with telephones.” J, G. Starter & E. C. Sr. 
Jous. December 7th. 


17,168. Incandescent electric lamps.“ A. A. CAN rom. December fth, 
17.169. Illuminating clements for electric lamps.“ A. A. CAN TN. De- 
com ber 7th. 


17.172. Magneto driving and adjusting mechanism.” R. Bett. Decem- 
bor 7th.  (Complete.) 


17. 186. Thermoelectric couple.” C. E. Foster. December 7th. 
17 101. Mapncto-electri ignition machine for internal-combustion engines,” 
O. Heriss. Dec mber eh. (Convention date, January 22nd, 1915, United 


Saia.) (Ceompiete.) 


17,195. „ Electro-magnetic switches.” Bartist Tnowson-Houston Co., Lp. 
December 7th. (Electric Controller & Manufacturing Co., U.S.A.) (Addition 
to 20, 584/11.) 


a Electric bomb-dropping airships.” F. B. ,Kavanaon. December 


17,280. ‘‘ Telegraphy.” E. S. Heurrisy. December Sth. 


17,247. Talking machines and driving mechanism therefor.“ Bartana 
Tuomson-Houstron Co., Lrp. (General Electric Co., U.S. A.). December 8th. 


17,860. ‘ Apparatus for reversing the polarity of electric circuits for tele- 
graphic and other purposes. A. ORLING & ORLINO'S TELEGRAPH INSTRUMENTS 
YNDICATE, Lo. ecember 8th. 


17,265. Means for effecting remote controi of electrical apparatus. F. N. 
Picxert & Icranic Erecrric Co., Lro. December 8th. 


17,302. ‘' Electric lampholders. E. A. Weicu. December 9th. 


17,317. "* Electrically-controlled travelling mine, aerial, submarine, or trench 
torpedo, or the like. W. G. Grattan 4. M. ECHAVARRIA. Ath. 


17,319. Electric heaters.” C. R. BIG. December 9th. 
17,328. ‘* Anodes for electro-plating.“ G. Jones. December 10th. 


17,333. ‘* Joint boxes for electric cables.“ W. Cairns & J. Sr. Dec em- 
ber 10th. 


17,385. ‘‘ Electric light bulbs or lamps. A. Spgicut. December 16th. 


17,349. Electrical signalling devices." E. A. M. Rew & Causxpta's 
CABLE & CONSTRUCTION „ Ltp. December 10th. 


17,366. “ Electric heating and cooking devices. J. Sams. December 
llth. 


17,368. Support for wires or cables.” W. D. Rupp. December lith. 
17,974. “ Trolley heads of electric tramways.” R. H. Hume and 


W. H. Correre. December llth 


17,386. ‘‘ Telephone systems. Reray AvuromaTic TELEPHONE Co., Lro., and 
H. J. Herinx. December llth. (Complete.) 


17.389. Synchronous wave transmission motors. G. Constantingatey snd 
W. Happon. December Ith. (Complete.) 


DB ñ— 


PUBLISHED SPECIFICATIONS. 


— 


18914. 


90,146. Prepayment Exvecteicity Merers. Landis & Gyr, S. A. September 
24th. (September 25th, 1913. Addition to 18,464/14.) 


22,871. RecuLatixnc Devices ror Mixen Perssurgs Ton so- Ofen. 
Warwick Machinery Co. (1908). (General Electric Co.) November 2lst. 


92,927. APPARATUS ron OPERATING ExgecrricaL Devices at a Durance 
Siemens & Halske, Akt. Ges. November 23rd. (November 2ist, 1913.) 


22,940. MEASUREMENT BY THE USE, or Sounp Waves. R. A. Fessenden. 
November 23rd. (April Jnd, 1914.) 

92,950. COOLING oF TURBO-DYNAMOS AND LIKE ELECTRICAL Momme. Allge 
meine Elektricitats Ges. November 23rd. (November Ast, 1913.) 


23,072. ILLUMINATION OF SURFACES. British Thomson-Houston Co. & H. C. 


Wheat. November 25th. a 


23,113. ELgoTRIC Incanpescene Lamps. E. Terry. November 28th. 

23,128. Varour Execrric Devices. British Thomson-Houston Co. (General 
Electric Co., U.S.A.). November: 26th. 

23,236. X-ray Apparatcs. H. W. Cox & Co. and H. E. Donnithorne. 
November 28th. 

23.321. CONTROL or SWITCHES ron Execrrio Licutinc on Heatinc Systeus. 
Electric & Ordnance Accessories Co. and J. Etchells. November 30th. 

24,589. ATTACHMENT FoR CONNECTING THB PLUo-resrer fo THE Sparxixnc Pic 
IN INTERNAL-COMBUSTION ENGINES. F. Sirett. December 24th. 


19158. 


1.173. TIN Exxcruic Furnace ror Metmnc ann Remwinc Meras. F. 
Bassanese. January 25th. 


1,609. Execrrio Recutarinc Devices. A. G. Blozam (Robert Bosch, ficm 
of), February lst. (Addition to 27,961/12.) 


1,715. Incanpescent Execraic Lamps. W. Sanders & Co. and W. Sanders. 
February 3rd. 


1,740. Euxcrric Rapiator. Majestic Electric Development Co. Febsusry 
3rd. (February 3rd, 1914.) 


2,386. ELECTRIC SWITCHES, CIRCUIT-BREAKERS, AND THR LIKE. British Thom- 
son-Houston Co. (General Electric Co., U.S.A.). February 15th. 

2.883. Coxbouirs rox ELECTRIC CABLES AND THR LIKE. W. Oates. Februan 
23rd. 

3,984. CONTROLLING SYSTEMS, PARTICULARLY APPLICABLE TO THE CONTROL of 4 
TELEGRAPH STRIP. A. F. Dixon. March 18th. (March 16th, 1914.) 


5,629, ELECTRIC SIGNALLING APPARATUS OR Ixpicarors, B. L. Bobreff and 
Universal Indicator Co. April 14th. 

5,673, Contact BREAKERS rox MAGNeto-rLectric Macas. C. C. * 
Simpson. April 15th. (April 15th, 1915.) 

5,943. Evscrric Switcnes. G. Giles. April 20th. (April Mth, 1914.) 

8,458. MEANS FOR JOINING UP THR ENDS oF ELEctaicaL Cosdberts. F. M. 
Uren & A. Gamble. June 7th. (June 18th, 1914.) 

9,158. Execrric Cook ix. Jackson Electric Stove Co., R. C. Griesbach. H. 
H. Holmes, C. H. Smith, & F. H. Williams. June And. 


10,957. Exectric RaiLway Systems. Rt. Hon. H. L. Samuel, W. Sli tse, 
H. C. Gunton, & C. H. Douglas. July 28th. (Addition to 14.984,14.) 


10,958. ELNC RIO Raiway Systems. Rt. Hon. H. L. Samuel. W. Shiri. 
H. C. Gunton, W. H. Powell, & J. R. Kingston. july 28th. (Addis t 
15.539 /14.) 

12.287. ELECTRIC CONTROLLER AND Cixcurr- KN AnD Breaxino Divert 
HAVING a Crosip Fielo. L. Renault. August 25th. (August 36:5, 121 
Addition to 24,121/14.) 


Japanese Electrical Exporting.—Messrs. BAGNALL 
and HILLES, of Yckohama, who have also branches in Tokio, 
Osaka, and Moji, VV e 5 
supplies in Japan is assum e 8 
are now prepared to negotiate with foreign import houses with 
regard to the supply of Japanese electrical goods in all branches. 
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No. 1,988. 


1915. 


Taurs issue of the ELEcTRIcAL REVIEW appears on the 
last day of the year—a year, we think, whose demise 
will be observed without regret by the vast majority 
of our readers, for truly it has been marked by few 
auspicious events, but many failures, reverses, mis- 
understandings, and the like. Of the war we shall 
say nothing, lest, like the military experts whose 
forecasts are daily falsified by the event, we trespass 
beyond the limits of our knowledge; we shall content 


‘ourselves with uttering the fervent hope that 1916 


will see the end of it, and the forces of the Allied 
nations crowned with victory, crushing and com- 
plete. 

In accordance with our custom, however, we pro- 
pose briefly to review the events and tendencies of 
the past year so far as they affect the engineering 
industries in general, and the electrical industry in 
particular; and foremost amongst these we are dis- 
posed to place the evidences that the nation is being 
gradually aroused to a sense of the importance of 
adopting scientific method in every branch of indus- 
try. The appointment of an Advisory Council on 
Industrial Research by the Board of Education, 
which was followed by the institution of committees 
to report on inventions for the Admiralty and the 
Ministry of Munitions, was an epoch-making event, 
and though no striking results have as yet been mani- 
fested openly, we know that the Council is busily 
engaged in the preliminary work which is indispen- 
sable to the success of its future operations. As we 
have pointed out, the necessary reform cannot be 
effected purely by the fiat of the Government; the 
support of the nation to the new policy is essential to 
success, and not a moment should be lost in com- 
pleting our preparations for the return of peace and 
the outbreak of the industrial war. 

The inexorable demands of the War Office for 
soldiers, and the Ministry of Munitions for skilled 
workmen, have weighed heavily upon the engineer- 
ing industries, and have clashed with the call for main- 
tained exports on the part of the Board of Trade; 
the question whether to comply with the one or the 
other has been the subject of anxious consideration 
on the part of electrical manufacturing companies. 
“ Business as usual” has proved to be impossible, 
and work is being carried on under very unusual con- 
ditions indeed. The directors, however, are in close 
touch with the authorities concerned, and every effort 
is being made to fulfil all three of these conflicting 
demands; women, who have played a most unex- 
pectedly prominent part in the maintenance of indus- 
try, have been very largely employed, and the skilled 
men have been “diluted ” by the increased use of 
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unskilled labour, with the grudging and suspicious 
assent as a rule of the members of trade unions, 
many of whom, with a remarkable narrowness of 
vision, seem more concerned as to their personal 
welfare than as to the safety of the Kingdom. 

An unforeseen feature of the war work has been 
the extraordinary activity of the electricity supply 
stations of the country, at any rate those engaged in 
supplying industrial areas; their output has increased 
by leaps and bounds, new plant has had to be in- 
stalled as quickly as possible, and temporary stations 
including one of 10,000 Kw.—have been erected and 
put to work in order to provide motive power for 
factories manufacturing munitions of war. The ex- 
treme importance of our electricity works in this 
emergency has compelled recognition, and it is cer- 
tain that the extended use of electricity during the 
war will have a permanent beneficial effect upon the 
supply industry. 

Another consequence of war conditions is the 
shortage of arc lamp carbons, which has compelled 
many street lighting authorities to install half-watt 
lamps in place of their existing arc lamps, thus 
viving an unexpected impulse to the adoption of the 
new lamps. In this connection, though quite apart 
from-the influence of the war, we may again refer to 
the introduction of the Ediswan tungsten arc lamp, 
a product of British research from which important 
developments may result. 

The linking-up of the various undertakings supply- 
ing electricity to the Metropolitan area has made 
considerable progress during the year, and will in 
normal times result in a more reliable service at lower 
cost; the war, however, indirectly led to the abandon- 
ment of the scheme of the London County Council 
for the unification of the supply to London, the 
necessary majority being unavailable owing to the 
absence of members on military service. 

In the department of electric traction, the most 
notable event was the successful inauguration of the 
electrified system of the London and South-Western 
Railway Co. on part of its suburban lines; additional 
sections will soon be in running order, and it is 
hoped that next year the London and North-Western 
Railway will be added to the list of electrically 
operated undertakings. The Manchester-Bury line 
of the Lancashire & Yorkshire Railway Co. is also 
practically complete. 

Lastly—for space is limited—we may permit our- 
selves a note of gratification with regard to the 
splendid progress that has been made by the electric- 
battery vehicle in this country during the past year. 
For many years, in season and out of season, we 
urged upon our readers the practicability and desira- 
bility of fostering the adoption of the commercial 
electric vehicle in British towns; eventually the 
Municipal Electrical Association awoke to the pro- 
spects in this field, and appointed a committee which 
has done admirable work; and now we are able to 
sav that the number of electric vehicles in use or on 
order is approaching 700, as compared with 150 a 
year ago. It will not be many years before we 
announce that the number is approaching 7,000. 


WE read that the Committes on War 
Damage, which is backed up by nearly 
a hundred municipalities, is memorialiting 
the Prime Minister, strongly condemning as unjust, as well 
as inexpedient, because it is wasteful in time and energy, 
the present Government scheme for insurance against 
damage by aircraft or by bombardment. The memorialists 
hold that individual citizens should not be heid responsible 
for damage inflicted upon them by the enemy, but that the 
nation, as a whole, through the responsible Government, 
should give a fair compensation to owners of properties of 
all kinds. We believe that this sentiment is subscribed 
to by very large numbers of public and private individuale, 
who consider that the present scheme operates unfairly, 
because it throws upon certain sections of the oommunity— 
namely, owners, lessees and occupiers of business and resi- 
dential properties — burdens and responsibilities which should 
be shared by all. It was stated a few weeks ago that 
arrangements had been made to compensate, out of the 
Prince of Wales’s Relief Fund, come of the poorest people 
who were the victims of the last raid by enemy aircraft. 
Failure to pay insurance premiums involves the penalty of 
non-compensation so far as the State is concerned, bat if you 
are poor or deserving enough you may be assisted from a 
voluntary source, which is, in reality, a National Fund. It 
is not to be supposed that owners of large works or mansions 
outside the imagined range of enemy aircraft will pay premiums 
purely for the sake of assisting those whose geographical ill - luck 
brings them within the danger-zone. They may, perchance, 
discover that their imaginations as to the real range are 
incorrect, and, having failed to insure, will reap di ; 
On the other hand, if the range does not extend, one part 
of these islands must bear the burden alone. The risk and 
the loss are those of the entire nation at war, and the 
financial obligations should be distributed amongst us all. 
We hope that the Committee will be able to demonstrate to 
Mr. Asquith the inequity, the inexpediency, and the 
unpopularity of the present system. 


Aircraft 
Insurance. 


— — — 


W welcome very heartily the regis- 


85 di tration of the Electrical Manufacturers’ Co., 
in Russia, of Great Britain, Ltd., which is annoucved 


in another part of this issue. It has been 
clear for a long time past that co-operative action between 
a number of our firms was needed if the British electrical 
industry was to be in a position to benefit to any particular 
extent from the unparalleled opportunity opened out for 
us in Russia by the war. We congratulate the seven well- 
known firms who have launched this joint enterprise for 
carrying on business in that vast market. Other organiss- 
tions which have adopted the co-operative principle in other 
branches cf engineering trade have enjoyed excellent success 
in Russia already, and we believe that there is a eplendid 
opening for the seven concerns which have representatives 
on the board of this new company. We wish them every 
success, and expect to witness the further application of the 
same pol: cy of combined action both in the Russian market 
ani in others as well, as one of the good results of the 
war. The capital is not large when one considers it in com- 
parison with that of Teutonic organisations, but we have to 
remember that it is but a beginning, and we trast that the 
effort will lead to very substantial profit and developmente. 


WE have received from M. H. Planchon 
a farther (very long) letter with regard to 
the adoption of decimal coinage in this 
country, in which he raises objections to the retention of 
the pound, and champions the cause of the shilling divided 
into 100 parts; Mr. Turnbull also has sent asa lengthy 
communication on the subject, advocating the adoption of a 
coin equivalent to the franc. We are very much indebted 


The Decimal 
System. 
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to our correspondents for their very practical support of our 
main contention—namely, that the adoption of decimal 
notation throughout our systems of coinage, measures, and 
weights is a question of most urgent importance to the 
future welfare of our industries—support which we cordially 
appreciate. 

We have to bear in mind, however, that this is a technical 
journal, and we cannot pretend that the detailed discussion 
of rival systems of coinage is within our legitimate sphere of 
operations. We have stated that the adoption of the metric 
system —which is a matter closely affecting engineers 
—is, in our opinion, far more important than the coinage 
question, and while we have devoted many pages to the former, 
we have only briefly set forth our views on the latter. In 
accordance with this policy, we are regretfully obliged 
to decline to open our pages to a general discussion 
on decimal coinage systems. 

In two new specifications just issued by the British 
Engineering Standards Committee, we note with interest 
and pleasure that the metric equivalents of all the British 
standard dimensions are given, in parentheses. This practice 
has been followed for some years by the American Institutes 
of Electrical and Mechanical Engineers, by way of prepare- 
tion for the change-over, and might be copied with 
advantage by British engineering institutions. 

Mostly, the equivalents are carried to the nearest 
hundredth of a millimetre, which, as we have shown, affords 
an ample degree of accuracy far beyond what can be 
attained under workshop conditions, the maximum departure 
from identity being only } mil; but, in some cases, the 
Standards Committee carries the figures out to thousandths 
of a millimetre, i. e., to an accuracy represented by 0:00004 
in. or 130 of one mil. The National Physical Laboratory 
states that an accuracy of half a mil, or nearly 13 times 
the value suggested by the Standards Committee’s figures, 
is rarely attained in the workshop, even by its own experts. 
Moreover, these exiguities of measurement occur only in 
connection with the definition of limits between which the 
dimensions may be varied at pleasure—ranges of two to 
five mils! With due respect to the Committee, we suggest 
that the needs of the case would have been more than 
covered with the nearest hundredth of a millimetre through- 
out—the maximum possible error in that case being beyond 
the range of workshop practice. 

Some indication of the growing demand for the early 
adoption of the metric system will be found in a Note 
elsewhere in this issue. | 


THIS question was referred to at the 
recent meeting of the Berlin A.E.G., when 
Dr. Walter Rathenau remarked that he 
did not consider himself sufficiently com- 
petent to give a definite opinion as to whether an electricity 
supply monopoly would, or would not, be brought into 
existence. In his view, however, the monopolisation of 
electric power, as such, was out of the question and imprac- 
ticable, as electric power must remain the first power for 
working in the future. But a monopoly of electricity supply 
for lighting was also scarcely probable, and, he might say, 
not practicable. On the other hand, approval could be 
given to the principle upon which the kingdom of Saxony 


The Monopoly 
Question in 
Germany. 


was proceeding in connection with the Government scheme 


for the utilisation of electric power. This principle aimed 
at the supply of electricity being left in the hands of 
the State for the working of the main railway lines, whilst the 
requirements of the secondary railways and the tramways 
were to be reserved for private industry. The kingdom of 
Bavaria had also expressed itaelf in favour of this principle, 
and the speaker hoped that the measures to be expected in 


Prussia would likewise be conformable to the principle, aad 
that the price of electric supply would not become dearer as 
a result of future legislation. On the other hand, reports 
issued from Dresden since the meeting of the A.E.G. 
declare that the local authorities in Saxony, which own 
electricity works, are disturbed at the proposal of the 
Government to nationalise the supply of electricity as they 
apprehend that their independence in the supply of light 
and power would be endangered. The local authorities 
have therefore given united expression to their distrust of 
the proposal, but they are prepared to combine with the 
State in the supply provided that the State does not have a 
preponderating position in such an association. It appears, 
moreover, that the Union of Municipal Electricity Works ia 
Saxony has had plans prepared for some time past for 
meeting the requirements of the kingdom by the erection 
of Jarge overland stations. 


THERE has been a decidedly good 
Rubber. undertone lately in the rubber market, 
and there has been some tendency, indced, towards an 
improvement in values so far as plantation descriptions are 
concerned, while there has been rather a better demand for 
Brazilian grades, although the quotation for fine hard Para 
is, of course, at a fair discount compared with the best 
plantation material. The tone has undoubtedly been assisted 
by the situation of shipping in the Mediterranean and the 
risks to which vessels are exposed in navigating those 
waters. Consumers have purchased rather more freely, and 
it is believed that there is a fair amount of buying yet te 
be done in connection with orders for finished material 
which have been placed upon the books. The inquiry hag 
been pretty general both for early and forward deliveries, 
and the outlook for every description remains good. It is 
possible that there may be a slackening off in new inquiries 
with the turn of the year, but this is regarded merely as a 
seasonal feature. America has within the last week or two 
been inguiring for big quantities, and this has naturally 
tended to assist the firmness of the market. The arrivals 
coming to hand have been quite moderate, and the statis- 
tical position is regarded as satisfactory. Last month the 
stocks were further reduced by 228 tons, to a little over 
7,000 tons, against about 5,000 tons a year ago, and 6,000 
tons in 1918. American consumption is proceeding at a 
very high rate, and this point should not be disregarded in 
considering the possibilities of the future. There was 
a good deal of talk a short time ago about Germany 
buying large quantities of rubber in America, but a 
good deal of this seems to have been without sub- 
stantial foundation, though it is a fact that the 
post between North America and certain of the European 
neutral countries has been very extensively used for the 
conveyance of rubber to the Central Powers. Steps have 
been taken, however, which will probably put a stop to this, 
except upon any but the smallest scale. An official cable- 
gram received from Kuala Lumpur reports that the export 
of plantation rubber from the Federated Malay States 
during the month of November amounted to 4,636 tons as 
compared with 4,120 tons in October and 2,889 tons in the 
corresponding month last year. The following is a com- 
parative table showing the export for three years. : 


1918. 1914, 1915. 
January ‘ we 2, 131 2,512 8,473 tons’ 
February eee eee 1,757 2,364 4uU n f 
March. ee 1,737 2,418 3,418 72 
April .. oo» 1,626 2,151 2,777 „ 
May . 1,225 2,069 2,708 „ 
June 25005 2,306 3,403 ,, 
July í 1.781 2,971 3,687 „ 
August „ „ 2,863 1,850 3.796 
September ... se 2,000 2,879 3,984* 
October vcs „ 2.160 2.897 4,120 „ 
November .. . 2, 062 2,889 4,636 „ 
Total ... . 20,847 27,336 89413 „ 


* Ia the original statement for September, the total exports were returned 
at 9,884 tons, or 650 tons below the actual amount, as now corrected, 
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DIRECT CURRENT MOTOR MAINTENANCE, 


By S. LEES. 


THE succeseful operation of direct-current machinery may 
be summed up in two words—efficcent maintenance. 
Cleanliness is of course an important factor, although it is 
not impossible to interpret the meaning thereof too liberally, 
as in the case of the over-zealous attendant who, in his 
laudable endeavours to make the bright parts shine, applied 
the polishing medium so lavishly that the brush-holders 
became jammed fast with the superfluous mixture. Nor 
does the term apply only to those that are always 
visible to the eye, to the neglect of those which are not 
quite so conspicuous, such as the brush-gear on the under- 
‘side, that comes to grief through the cumulative effects of 
deposited grease and carbon dust. 
In the majority of cases of breakdown and failure the 
pate operating cause is very simple — namely, dirt.” 
n ite present application the word “ dirt ” is meant to cover 
any foreign substance or matter which by its presence or 
proximity may have a deleterious effect on the working of 
electrical apparatus. Asan example: ordinarily one looks 
upon milled cereals as being of clean and impeccable 
aracter. Now, motors working in a flour mill will in the 
‘ordinary course of things get coated more or less with dusty 
matter floating in the atmosphere, which, contrary to the 
Sef accepted notions of maintenance men, is positively 
rmful to the well-being of electrical machinery. Grain, 
especially in the milled state, is a notoriously bad heat con- 
ductor, and even a comparatively thin deposit of such flour- 
like dust may cause a motor armature or field coil to become 


dangerously over-heated. Again, such conditions sooner or 


later become favourable to the leavening action which takes 
place under hygroscopic or oleific combination. Slowly, it 
may be, but surely, the insidious deterioration of the pro- 
tective insulation goes on until the inevitable breakdown 
happens. So may we for our purpose classify clean edible 
flour as “ dirt.” 

Similarly in woodworking shops, dry sawdust in itself is 
‘harmless enough, bat, nevertheless, this substance must be 
regarded as more than a potential foe. An unheeded 
accumulation of grease-soaked sawdust that had subsequently 
become carbonised, has proved to be the undoing of man 
a good motor. The presence of dry coal-dust also augurs i 
for the good working of either motor or switchgear ; in com- 
‘bination with oil it is certain to cause trouble quickly, the 
effect of such a mixture on insulation being exceptionally 
destructive. 

The writer has observed that plant in engineering works, 
including central stations, is peculiarly prone to trouble due 
to breakdowns sni failures of various kinds. More shabby 
makeshifts and temporary expedients are to be found in 
high than in lowly places. The ubiquitous grease lump 
inseparable from the shop or station ought to be shunned 
like the plague. It seems strange that while the store- 
keeper gnards waste, wipers, and the like, with mint-like 
vigilance, requisitions for comparatively valuable stock and 
material are commonly honoured with surprising ease. 
Lubricating oil comes within the latter category, and the 
oil-can or feeder, like the widow’s cruse, never need run 

. Those so-called minor insulation troubles, such as 
breakdown of brush-holder insulation, failure of mica or 
mica substitute between commutator-bars or clamp-rings, 
perishing of field-coil connections, and “ shorting ” of outer 
tarns of field windings, which develop later into absolute 
breakdowns, oftener than not have their origin in the 
thoughtless use of the oil-feeder or greasy wiper. In addition 
to the deleterious effect of oil on insulation, an oily surface 
acts as an excellent dust-arrester on the fly-paper principle. 
Then does insulation become measureable by a different 
arithmetic, not so much the volts necessary to puncture a 
given thickness, as the comparatively low pressure (backed 
by power) required to break down the surface security of 
an otherwise good enough insulator. The insulation 
of -brush-holder spindles and brush arms, especially the 
bottom or underside seta, is commonly attacked and broken 
down in the manner described. Closer attention might 
with advantage be given to the mechanical features of 


brush-holder insulation by designers. Motors, especially 
those of the protected or enclosed type, are notable 
examples of weakness in this detail. It is quite a common 
thing to find only a very small fraction of an inch of 
insulating surface separating live metal from the earthed 
carcase of a high-voltage motor. It is very rarely that 
failures of insulation due to pure puncturing occur on 
direct-current up to 600 volta, the trouble, even with the 
best classes of material, being almost invariably due 
primarily to surface leakage. A commonly-used form of 
insulator for a brush-holder spindle is shown in fig. 1. 
(a) Usually, the flanges are almost surface flush with the 
metal brush rocker, thus providing a very short and easy 

th for leakage. A larger flange (fig. 15) is a simple 
ut effective improvement giving, as it does, greater 
security against breakdown from “creeping.” Curiously, 
though, a really adequate size of flange is the exception 


Fras. la AND 15. 


rather than the rule. The pe brush rocker represented 
at fig. 2 is extensively used. e open slot provides facility 
for the insertion and withdrawal of the brush-spindle and its 


insulation, and allows of the use of some form or other of 
moulded insulator, which has the additional advantage of 


5 It is evident that the tightening of the spindle- 
shank by means of ita nuts comes, after a certain point of com- 


3 is reached, wholly upon the insulator itself, particu- 
ly at some point or other of the sharp-angled junction 
between the core and flanges. Consequently, trouble is 
common at this point, as the insulator being of a more or less 
brittle and friable nature fractures, and thus becomes an easy 
prey to the insidious action of oil and carbon or copper dust. 

uilt-up insulation, preferably of sound mica, with allow- 
ance provided on the core for the necessary tightening of 


Fia., 3. 


the spindle, should always be used instead of the moulded 
variety, and the importance of extremely close-fitting joints 
cannot be over estimated. 

Whilst on the subject of brush-holder insulation, a few 
remarks about the brush-spindle itself may not be out of 
place. Formerly, spindles of round section throughout were 
used by practically all makers, but as the disadvantages of 
the round shank came to be better realised, the square 
spindle came into favour. Considering that the older 
practice in now obsolete, the writer was surprised some little 


time back to see an otherwise modern installation of big- 


powered multipolar motors, all of which were fitted wi 
brush-spindles of round section throughout their whole 
length. Each spindle carried about a dozen. sets of carbon 
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brushes in separately-attached holders, and owing to the 
great length of the spindles a special insulated steadying ring 
was n for ensuring alignment of the inner ends of 
the spindles. The introduction of this feature rendered the 
design unusually bad, as the steady ring, of necessity, 
occupied space already none too commodious, with the 
result that the whole of the brush gear was very cramped, 
making inspection and adjustment difficult, if not impos- 
sible, at some points. As if to crown all, the brush leads 
were attached to the spindles, as shown in fig. 8. Obviously, 


Fig. 3. 


the removal of a lead would prove an awkward operation, as 
it means the dismantling of the whole of one section (at 
least) of brush-holders before disconnection could be effected. 


It is; indeed, hard to see what useful object the designer. 


could have had in his mind when passing such an incon- 
venient arrangement. A weak design 


lined in fig. 4. The insulation used is mica or ita sub- 


FIG, 1. 


stitute, loosely bent or pressed round the iron bolt which is 
nutted at both sides of the brush-rocker arm. The earthed 
spindle in itself is enough to warrant condemnation of this 
design of gear. In the large sizes of motors the design of 

brush-gear closely follows that of the generator type, of 
which the bracket construction, or some modification 
thereof, is representative. The brush-holder arms or 
brackets are usually made of cast-iron, and attached to a 
divided bracket ring, which is carried in journals or similar 
guides fixed to the machine yoke. Trouble is often experi- 
enced from failure of the insulation between the brush arms 
and bracket ring. The part usually attacked first is the 
edge of the insulating plate, and the cause is surface leakage 
due to the presence of grease and carbon dust. The simple 
expedient illustrated at (a) fig. 5, is an excellent insurance 


COMMUTATOR. 


Fig, 5. 


against trouble of this sort. Many years ago, Messrs. 
Siemens used a form of brush-holder and arm which was 
totally encased in a moulded envelope of insulating material. 
The writer had some experience of this gear, and does not 
remember a single case of failure or trouble of any sort 
resulting from its use, even where the working conditions were 
unusually severe. More recently, another well-known firm 
has adopted a modification of this construction. In this 


ill in vogue is out- 


case the end of the brush-spindle, where attached to the 
brush- rocker, has an insulating sleeve or block moulded zolid 
on its metal shank. This arrangement makes a strong 
mechanical attachment, and provided the insulating material 
is right, results in a thoroughly sound job. ++ 29 = 
Probably in no auxiliary detail of the modern motor does 
greater diversity of design and fixture exist than in the 
arrangement of cable terminal attachments, Thus we find 
terminal blocks fixed to the outside of the yoke shell in all 
manner of places; others have simply binding post screws 
protected by thin apologies for insulation bolted directly to 
the motor case; many are located beneath the commutator, 
and whilst some are hidden away inside the inner recesses 
of the motor, in not a few designs the cable leads are 
simply connected through, the conventional pot-ware or 
wood terminal. block being altogether dispensed with.’ 
Undoubtedly, the worst place to thread through cables in 
an electric motor is at the bottom side of the commutator’ 
end cover or bearing bracket. Oil and grease invariably 
accumulate at this point, and attack the insulation alike of 
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cable and terminal block. One well-known make of motor 
has its terminal binding posts located in the channel- 
shaped recess formed at the bottom of the commutator end 
bracket. Trouble from breakdown of insulation is 80 
common that, in a recently issned design of this make, the 
arrangement of this detail has been radically altered. Com- 
ment is, perhaps, unnecessary on the too-frequent practice 
illustrated at æ in fig. 6. 

The highest possible class of wiring system, properly 
erected with protective devices ad lib., avails but little if 
the safety of the whole job depends on the integrity of a few 
inches’ run of uncovered cable. The practice of leaving a 
bundle of exposed cables between the end of the service 
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leads and the connected apparatus is to be condemned. 
Of course, a few spirals of wire symmetrically dis- 
posed may give a nice finish to a job, but this sort of 
adornment is better confined to bell-wiring and the like. If 
it is impracticable to attach the conduit itself mechanically 
to the motor, then some other equally suitable method 
should be devised. A strong and neat substitute is available 
in the numerous forms of flexible metallic tubing, one 
adaptation being represented in fig. 7. A flagrant case of 
exposed leads was met with by the writer quite recently. A 
modern totally-enclosed, type of motor, with a name, had its 
connecting cables (unarmoured) between the externa 
terminal block and the windings outside the case. Another 
machine, similar to the last-mentioned, had a specially 
arranged aperture cast in the commutator end cover through 


838 


THE ELECTRICAL REVIEW. vol. 77. No. 1,988, DECEMBER 31, 1916. 


which the armature and field leads were threaded after 
leaving the terminal box attached to the side of the motor 
ahell. The still prevalent practice of placing jointed and 
similar connections in awkward or inaccessible positions 
eannot be too strongly condemned. With modern designing 
resources there can be no necessity for this, and, in fact, 
every connected (electrical) detail can, by suitable disposi- 
tion, be located so as to be accessible for handling without 
introducing undue risk of harm either to operator or machine. 
It may seem a trifling detail, but small size hexagonal-headed 
screws may with advantage be provided with cruciform slots. 

The initial installation of a machine often of necessity 
carries with it difficulties in the way of setting-up and what 
not, but rarely does expedient fail to secure the completion 
of even an unusually stiff job. Doubtless, at times, work, espe- 
éially when contract, is rashed through by hook or by crooF, 
as the saying goes, much of which might have been avoided 
and more scrupulousness used had the machine not worked 
in so cussedly. But experience has long taught that it is 
not so much the getting in of a job which proves the ultimate 
eriterion of its real service, as the getting out thereof, which, 
in the course of things mutable, must be considered inevit- 
able. The cases innumerable of motors unnecessarily, or 


unsuitably, placed in inaccessible positions, would defy 
eataloguing. Ignorance, carelessness, lack of foresight, and 
amateurish rule-of-thumb have variously contributed to the 
failure of such schemes, and, in the fulness of time, the 
Obviously, 


inevitable repair or overhaul becomes necessary. 
such errors are costly, 
eften doubly so, as 
in many cases sub- 
sequent re-lay-out of 


the plant is out of the 
uestion, and so the aii 
lunder has to be put glass 
- ap with in the best „ ES 
way possible, the mis- === 15 
ehievous effect of 


aes of 


which falls almost 
wholly upon the main- 
tenance man. For 
instance, imagine a 
big-powered motor 
eramped up against 
a right-angled corner, 
with its commutator — 
end next the walls, 
ene inspection door, 
er grid, capable of 
being opened (with 
careful negotiation) 
half-way, the other 
ene has ing to remain 
elosed owing to eri- 
gencies of space. Or, 
the case where 
a wall brick had to 
de removed to make 
room for the ter- 
minal block side fixed 
to the yoke shell. This absurd arrangement necessitated 
the withdrawal of the whole motor, which was-on a 
fixed bolted foundation, in order simply to disconnect the 
service leads. Another case was that of a foundry where a 
motor was located ina pit roughly dug out of the sand floor, 
a wooden trap-door being placed over the opening for pro- 
bective purposes. Armature failures became a frequent 
- eccurrence, and bearing seizures were common. Owing to 
the confined space in which the motor was placed, the com- 
mutator and brosh-gear were practically ungetatable, and 
the whole machine had to be removed bodily for with- 
drawal of its armature. As might be e , the cavity 
was always more or less filled with foundry dirt. A 
- @otton spinning mi! had had some of its machinery in the 
earlier processes converted to electric driving, the motors 
being completely encased in wooden housings. The con- 
ditions of working were such as usually obtain in this class 
of textile work; and the effects of high atmospheric 
temperature and humidity soon rendered necessary the pro- 
vision of effective ventilating arrangements. Such obvious 
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conditions make blunders of this kind inexcusable in the eyes 
of possible converts, who are thus often prejudiced against 
electric driving. An oversight of this character may easily 
prove a very costly matter eventually, as the application of 
an efficient ventilating scheme of the kind mentioned calls 
for expert knowledge, and may, indeed (considered 
financially) be almost of equal importance to that of 
the plant installation, which it serves in the capacity of 


accessory. 
(To be continued.) 


ELECTROLYTIC ALKALI MANUFACTURE 
IN CANADA. 


ALTHOUGH Canada has considerable salt deposits, her 
salt industry, at present confined to the Province of 
Ontario, is of very limited extent. Nevertheless, 

. she already possesses a plant for the manufacture of 
caustic soda and bleaching powder by the electro- 
lytic method. This plant, the property of the Cana- 
dian Salt Co., has been in operation since 1911 at 
Sandwich, Ontario, and it is described in a report 
on the Salt Industry of Canada issued by the Govern- 
ment Department of Mines. 
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SECTION AND DETAILS OF GIBB ELECTROLYTIC CELL, 


The cell employed for the electrolysis is a modified 
form of the Gibb type, and its construction is shown 
in the accompanying figure. The cell itself (2) is 
built of cast steel, and the diaphragm (8) is said to 
be of asbestos, although in all probability a mixture 
of asbestos with some other substance is used in 
practice. <A feature of the diaphragm is that its walls 
increase in thickness from the top to the bottom of 
the cell (fig. 2), so that the increase in permeability 
is compensated by the increased hydrostatic pressure. 
The cathode consists of a metal jacket placed round 
the diaphragm, with a number of projections em- 
bedded in the diaphragm. It may be either per- 
forated (fig. 6) or corrugated (figs. 3 and 4). This 
enables the products of electrolysis to be forced mto 
the cathode chamber and out of the sphere of electro- 
lytic action. The anode is made up of a ring of 
carbon rods (10) which project through the dome of 
the cell (11), in which there will be noticed the Kei 
outlet (13). It is claimed that the use of the jacket 
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cathode embedded in the diaphragm maintains the 
permeability of the diaphragm for an indefinite 
period, for while a certain amount of disintegration 
goes on on the outer side owing to gas evolved, the 
diaphragm builds up on the inner side. Further, the 
intimate contact between the anode liquor and the 
cathode insures 4 complete action of the nascent 
hydrogen at such points, and this destroys any sma 
percentage of deleterious hypochlorite which is often 
present in the final liquor. 

In the cathode cell the sodium primarily deposited 
of course at once reacts to form caustic soda solution, 
which is concentrat in vacuum pan evaporators 
and purified until pure caustic sod 
chlorine gas produced in the anode chamber is led 
into bleaching chambers, where it reacts on hydrated 
lime to form bleaching powder. The products find 
a ready market in Canada. 


The plant at Sandwich consists of 256 Gibbs cells, | 


and they are worked from a 550-KW. Westinghouse 
generator, which gives 2,500 amperes at 220 volts. 
As the cells are stated to be arranged in eight rows 
with 32 in each row, it is to be presumed that each 
cell consumes 312 amperes at just under seven volts. 


— — 


COKE AS A BOILER FUEL. 


aae 


Owixd to the shortage of labour (probably as much potential 
as actual) and the closing of various foreign markets, ener- 
getic mi es have i 
possibility of a serious 
tities of coke which è 
measures have attained a considerable degree of success, and 
from various reports 
electricity supply stations are using coke for boiler g. 
Where a mixture © „ no 

trouble 3s experienced beyond that of obtaining an 
a reasonably uniform mixture of the two fuels 
of coke alone 18 & leas simple matter, particular! 


g gases burning 
long flame keep the arch hot, and thus render the whole 
action of ignition continuous once it is started.. W 


= 


== 
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SECTION OF COEE- BURNING FURNACE. 


euch as coke, free from volatile gases, this action fails and 
the fuel ignites late and imperfectly, if at all, as the grate 


advances. 

An ingenious method difficulty has been 
overcome is shown 10 the accompanying illustration (from 
Z. d. V. d..). The lower part of the coke- is lined 
with refractory bricks and te 
the front and a flue at the back leading into the combustion 
chamber of the boiler. j 

which preheats the fuel above it, and brings it to incandes- 
cence before passing it on to the travelling grate. 
part of the heri which is not usefully employed in this direc- 


tiom passes eneath the boiler, and is there utilised. 
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is said to have 
been tested with satisfactory results on & water-tube boiler 


mishap during the coal-firing tests, all th 
ahe was that the resultes with coke firing were more favour- 
able. 

Other tests, this time on a boiler with ordinary horizontal 
grate, showed that coke may literally a better fuel than 
coal of higher thermal value. 

d a flaming coal 


gq. ft., and ® 

raised 3.4 lb. of steam per hour pe 
or 6 lb. per lb. of coal; on the other hand, coke of 12, 
B. TH. U. per lb. 


requiring a ler surplus of air for combustion and suffering 
no logs from unconsume gae or tar. On the other hand, 
it must be remembered that the preceding data evidently 


present of minor importance to Ger- 
ed with the fact that her surp ) 

lies can be used—staving off the possibility of a fuel famine, 
and permitting full military advantage to be taken of the by- 
producte of coke manufacture. l 


— — 


REVIEWS. 
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The Mathematical Analysis of Electrical and Optical Wave- 
motion on the Basis of Maxwell e Equations. By VR. H. 
BATEMAN. Cambridge : University Press. Price 78. 6d. 


net. 


The author intends this book to be an introduction to some 
recent developments of Max electromagnetic theory 
which are directly connected with the solution of the partial 

i A complete, investiga- 
tion of the subject requires ve great mathematical know- 


ledge, and the author does not alm at supplying proofs which 


depend upon difficult and complicated analysis, but, rather, 
at simply stating, euch proofs and dealing in de with 


portions © the subject which do not re uire suc 
advanced mathematical treatment. The principle © relativity. 
which has been recently treated by geveral authors, has not 
been dealt with, and details of numerical computation are 
omitted. pear 
Perhaps to the physicist and electrician the most interest- 
ing portion of the work is that dealing with the structure of 
the aether. j i d of the book that 
mathematical analysis indicates three distinct theories of the 
universe, which may be described briefly as follows: — 
AETHER. MATTER. 
(1) Continuous medium. Aggregates of discrete particles. 
(2) Discontinuous medium, An aggregate of discrete par- 
consisting of 3 collection ticles attached to the tubes. 
of tubes or filaments. 


(3) Continuous medium. An aggregate of discrete par- 
ticles to which tubes are 


attached. 


The first theory is, of course, that which has in the past 
received most attention, and is the one which is most satis- 
factory from an ex rimental point of view, and the mathe- 
matical study of t eories (2) and (3) may possibly help to 
enrich it. 

Some of the subjects treated of are (1) a general survey of 
the different methods of solving the wave-equation, (2) polar 
(3) cylindrical co-ordinates, (4) the problem of 
diffraction, (5) homogeneous solutions of the wave-equation, 
(6) electromagnetic fields with moving singularities, (7) 


For the practical man the work is much too mathematical, 
but for the student of pure science it is à most useful addition 
i } It remains to be added that 


much of the work is original and due to the author himself. 


— — 


Tramway Track Construction and Maintenance. By R. 
BICKERSTAFFE Hor, M. I. M. E., etc. London: Tramway 
and Railway World Offices. Price 10s. 6d. 


Despite the large amount of tramway construction which 
has been execute d rs. there is very 
little literature setting out how such work ghould be done, 
what to avoid, W at to insist_upon, and how secure 3 
permanently satisfactory job. Tramway track construction 1s 
in many respects special and peculiar ; the necessity for con- 
forming to street alignment and levels, the condition that it 
must be paved over, an 
into that of the reat of the street, and other limitations which 
will occur to any tramway engineer, differentiate it widely 
from, e.g., railway track construction. i 


ample room and justification for a 
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methods which have been found satisfactory and gives a 
reasoned consecutive account of the work, including the im- 
portant question of maintenance. 

Mr. Holt’s book partly fills this room. The author is per- 
manent way engineer to the Leeds Tramways, and, as such, 
has been responsible for the construction and maintenance 
of a large tramway system for many years—time enough to 
find out what happens to tracks in use under conditions of 
subsoil, surroundings and traffic of considerable diversity; and 
he has recorded the results of his experience with clearness, 
sincerity, and a fullness of reasons for his practice and advice 
that is somewhat rare in technical books of this kind, and 
will be found refreshing and convincing by his readers. Con- 
vincing, that is, in the sense that the reason behind the views 
as hat is always in evidence. 

e first chapter is headed Concrete Foundations, but 
is mainly occupied with defective concrete work, as revealed 
iu the course of maintenance and reconstruction, with some 
discursive remarks on wrong methods of laying and abortive 
methods of repair. The belief that concrete foundations are 
good for all time will be dispelled, it is said, in the majority 
of cases when reconstruction becomes necessary. Mr. Holt 
rightly insists that fractured concrete is generally due to 
original defects in construction, and that there is nothing to 
do but cut it out and replace it. 

Chapter II deals with concrete materials. Stress is pro- 
perly laid upon the selection of hard stone broken to angular 
shape (it might be added, and to fairly regular size, not 
e what will pass a 2-in. screen), and of clean sharp 
sand. 

Two novelties are mentioned as having given satisfactory 
results at Leeds—clinker sand from the local refuse destruc- 
tors, and trass,” or ground puzzolana, which is claimed to 
give some elasticity to the concrete, to cause it to set from the 
centre, and to harden to greater strength. A concrete of 7 
stone, 1 trass, 2 sand, and 1 cement is stated to be equal in 
strength to ordinary 4-2-1 concretes. This deserves serious 
attention. The use of puzzolana is not per se a novelty, as 
it was used by the Romans in their best lime mortar, which 
has endured for many centuries in well-known examples, a 
good omen for the Leeds tracks. 

Chapter III deals with repairs to concrete foundations. It 
ascribes most of the trouble with loose rails and paving to 
fractured concrete, in the main to longitudinal fractures under 
one or both rails, and advocates the cutting out of fractured 
foundations, replacing the old concrete with a foot of new 
made with quick-setting cement, and the observance of pre- 
cautions Me keep the traffic weight off the new concrete until 
it has set. 

Chapter IV, entitled Track Design, commences with the 
statement that British permanent way cannot be said to 
have been too well designed.“ It has, in fact, been too much 
stereotyped, with little regard to the peculiar requirements 
of each locality, and, in consequence, methods of construc- 
tion which have been satisfactory in one district have failed 
in others. The subsoil, the weight and density of the vehi- 
cular traffic, the speed and weight of the cars to be run. and 
the frequency of the service, Mr. Holt points out, should all 
be considered. He might have added that financial considera- 
tions should be duly weighed, and if he had been writing as 
a tramway company engineer doubtless this aspect of track 
design would have been given more weight. The most 
difficult conditions are set ey a sandy subsoil subject to alter- 
nate heavy rain and drought, where the road bottoming is 
but a thin crust, entirely cut through by the excavation for 
the track. These conditions result in irregular subsidences, 
and either concrete stringers or a complete concrete raft the 
whole width of the track and margins will fail by transverse 
fracture. Sleeper construction with hard packing of broken 
stone under the sleepers becomes the most economical form 
of substructure. In mining districts, heavy - longitudinal 
sleepers under each rail have proved satisfactory: in sandy 
subsoil cross sleepers are better. The importance of subsoil condi- 
tions is well exemplified by comparison of constructions found 
successful at The Hague, where the rails are laid directly 
upon a firm sandy soil, and Amsterdam, where, owing to 
water-logging, the same method failed, and had to be re- 
placed by concrete foundations. 

Chapter V, on rail packing, is a detailed account of the 
methods and materials used by the author. The importance 
of this operation and the care necessary to ensure its success 
in giving the rail bases uniform support and contact justify 
fhe amount of detail. 

Chapter VI deals with rail laying: the procedure described 
is thoroughly sound, the pitfalls of inexperience are pointed 
ont, and the reasons for the right, and against the wrong, 
methods clearly eet ont. The somewhat controversial ques- 
tion of anchoring is discussed in some detail. mainly as to 
the proper means of securing the advantages of anchors. 

Chapters VIL and VIII deal with joints, and are to be 
unreservedly commended. The second is confined to joint 
welding, describing both Thermit and are welding, and their 
application to both construction and repair work. Mr. Holt 
has bad good results from both. and most experience with 
Thermit. but is not prepared to adinit their superiority to well- 
made plated joints. It does not appear that the desirability 
cf joints being neither more nor less rigid vertically than the 
rails themselves has met with the consideration it deserves 


froin tramway engineers generally, and it is not specifically 
ect out by the author. 


able and very 


Chapter IX, on Wear of Rails, is mainly a statement of 
facts observed and how wear may be minimised, and is well 
worthy of careful study. The same remarks apply to Chapters 
X and XI, on Composition, etc., of Tramway Rails and 
Rail Corrosion.“ It will cause some surprise that corruga- 
tion is n mentioned, and that no theory of its causes 
is put forward. l 

Track Paving is dealt with in Chapter XII with much 
thoroughness, the correct and incorrect methods of sett-laying 
being fully described. Mr. Holt has found soft wood paving 
last as well as hard wood on tramway tracks, and thinks tbat 
wood paving does not altogether deserve the bad name it has 
among tramway men. The trouble due to rutting alongside 
of the rails is not even mentioned, although an illustration cf 
soft cee paving after ten years’ service shows this dis- 
tinctly. 

Chapters XIII and XIV. on “ Reconstruction and Rul 
Drainage, Cleaning and Grinding,” describe up-to-date prac- 
tice. e Woods-Gilbert rail planer is described and illus- 
trated. The use of this machine seems well worth attenticn, 
and may give worn rails a new lease of life. a 

„Special Trackwork, dealt with in Chapter XV, is likely 
to provoke some difference of opinion. The author strongly 
deprecates the existing lack of uniformity in design and lay- 
out, to which he attributes excessive cost and the need for 
stocking large numbers of spares. There should be an effort 
made to standardise these important materials, and clearly 
much more might be done in that way than has been 
attempted. As regards renewable inserts, the author hax 
not found the expected benefit. Wear occurs which pre- 
vents the new inserts joining up with the old surfaces. Hence, 
he prefers solid manganese steel special work. The difficulty 
of Trilling this material is not mentioned. 

Appendix A on “Special Track Construction,” by Mr. 
Ernest Lamwith, is a useful addition, the author having 
selected and developed methods at once simple and suitable 
for tramway conditions. It may be noted with regret that 
nothing is said either in the Appendix or any part of the 
book as to the best methods of transferring the calculated and 
poe track positions to the street surface, a matter of no 
ittle importance. 

In conclusion, one may say that whilst this book is a valu- 
fairly complete exposition of tramway track 
construction in town streete, it does not deal with the im- 
portant differences that occur in work on country roads, or 
unformed roads and cross-country work where mixtures of 
tramway and light railway methods apply, and where capital 
economy is of paramount importance. This is no discredit te 
the author, who has confined himself to the conditions of his 
own experience, but indicates that a text-book on constructiou 
in different conditions is still needed. 


Overhead Transmission Lines. By F. Karrer. Translated by 
16 R. FRIEDLAEN DER. London: Constable & Co. Price 
168. net. 


Naturally this book deals primarily with German regulations 
and German equipment and practice. Ihe translator has in- 
corporated Board of Trade rules relating to overhead trans- 
mission lines, and has used English weights and measures. 
We believe, however, that all the examples of pole or tower 
construction are from German practice, and that practically 
all accessories illustrated (insulators, connectors so forth) 
are of German make; such prices as are included appear to be 
based on German markets for labour and material, and German 
syinbols are used in such formule as are included. Occasional 
reference is made to American practice. It is a pity that 
English practice and material could not have been incorporated 
—if not actually substituted for some of the Teutonic matter— 
but this difficulty always arises in translating apy technical 
work designed originally to meet the requirements of a parti- 
cular country. As it is made very clear which rules and which 
apparatus are German, apy inisgiving based on prejudice or 
expectancy of confusion should be set at rest. 

The main object of the book is to explain fundamental prin- 
ciples, and give data essential to the proper execution of the 
varied duties falling to the lot of the engineer engaged in 
modern overhead line construction and maintenance. ‘This aim 
is very well fulfilled. Numerous worked examples, mostly 
from practice, are included to supplement the text and illustrate 
the application of formule. The scope of calculations seems 
to be carried far enough to cover the direct practical require 
iments of designer and constructor, and no further. Ihe whole 
work may, therefore, be read with profit by the average student 
or older engineer interested in this branch of engineering. 
The author writes from the mechanical standpoint, and no 
information is included concerning electrical design, pressure 
surges, corona, ete. . 

The physical properties of conductor materials are first dealt 
with, and the relative merits of copper and aluminium neatly 
compared. Sag and tension relationships are then treated by 
sinple mathematics, and a number of tables, curves and ex- 
amples are included. The next section, on the design of sup- 
porting structures, is necessarily almost entirely mathematical, 
but the working is made quite clear, and the reader's path is 
smoothed by systematic arrangement of the various cases 
considered (single pole, stayed pole, double pole, etc.) and 
by the inclusion of numerous examples. Lattice pole calculations 
here and elsewhere in the book might be arranged ratber more 
clearly, and paragraph and section headings, particularly in 


ê 


i 
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Chapter 4, might be thrown into clearer relief. Stability 
problems and forces set up in foundation blocke are treated 
analytically in Chapters 5 and 6, and practical notes on means 
and methods of foundation construction and pole-fixing are 
given in the next two sections. Pole construction is discussed 
in a long, well illustrated section, but the notes included on 
impregnation of timber poles might profitably be extended and 
made more critical in nature; less than justice seems to be 
done to creosoting processes, which British experience hag 
proved so satisfactory. 


The treatment given to insulators is useful peu by no 


means comprehensive), and is followed by practical sections 
on insulator mounting, wire attachment, and joint and branch 
connections. The chapter on arrangement of wires should 
certainly be extended, and we believe that some attention 
might be given to inductance, capacity, and voltage drop 
calculations. Practical notes on earthing methods and devices 
are included, and a lone chapter deals with crossings over 
postal wires, railways and roads; after describing and illustra- 
ting the general arrangement adopted, the author presents 
detailed calculations and schedules. The actual erection of 
poles or masts and wire. forma the subject matter of two 
interesting sections, which are followed by one summarising 
rules and hints for the design and erection of overhead lines. 

An unusual feature and one of great value is the inclusion 
of sections dealing with instruments for surveying and laying 
out the route of a line, and with the actual procedure of sur- 
veying and entering up the necessary observations. pical 
field record sheets are presented, and useful notes and sug- 
gestions are made in connection with the erection of poles on 
private property. A series of curves is included showing the 
influence of span on cost of construction, and it is pointed 
out that a span longer than that which is theoretically most 
economical ie often justified. A corresponding section com- 
pares various supporting structures with reference to minimum 
annual charges and on the basis of different spans. The long 
chapter on Teal overhead distributing systems should prove 
very useful if considered in conjunction with English condi- 
tions and regulations. The final sections include a model form 
for agreements with contractors, a echedule of prices, list of 
tools and appliances; and B. O. J. and V. D. E. regulations re- 
lating to overhead transmission schemes. 


Taken as a whole this book is excellent, and its production 


is beyond criticism, except that it is distinctly extravagant of 
space, and a reduction in price, effected by economy in this 
respect, would be very welcome in later editions. R. E. N. 


SOME DIFFICULTIES OF DESIGN OF 
HIGH-SPEED GENERATORS. 


Iv the course of the discussion at Leeds on the paper read 
before the InsTituTION oF ELECTRICAL. ENGINEERS by Prof. 
A. B. Field, reported in our issue of December 17th, Mr. S. F. 
Barciay, of Messrs. Vickers, Ltd., made an exceptionally 
interesting contribution to the discussion, which we are 
pleased to be able now to print in extenso :— : 

With regard to the s rings for retaining the rotor end 
windings, there is one point to which the author has not 
N and that is the opening of the rings due to centri- 
fugal force. For example, in the case of a typical 5,000-Kw. 
3,000-R.P.M. alternator when running at full speed, the rotor 


— 51" — 


Rotor Foraixa for Vickers 5,000-EW. TURBO-ALTERNATOR. 


ring increases 0.03 in. in diameter, and is therefore actually 
tloating quite clear of its seatings. It is not practicable to 
prevent the floating by shrinking the rings on to their seat- 
ings. The floating may have several undesirable effects, but 
the principal one is change of balance. This undesirable 
feature is entirely safeguarded against by making the ring 
and its outer supporting flange all in one piece. This con- 
struction is adopted by Messrs. Vickers, Ltd., as standard 
with all sizes of polyphase turbo-alternators. In the case of 
single-phase machines, a similar construction is employed 
but a band of high tensile manganese-bronze is introduced 
between the core and the steel ring. The extra cost of the 
solid steel end ring compared with the built-up construction 
is justified by the anical soundness gained, and the 
construction also has other useful features. For example, 
the supporting flange can be given such etiffness that the 


E 


ring does not need to be registered on the core; an effective 
gap between the core and the ring may thus be provided, 
very considerably reducing the magnetic leakage. Moreover, 
the opening between the ring and the core is most effective 
in improving the ventilation of the rotor end windings. The 
short length of rotor coil between the core and the ring is 
given adequate support by extending the wedges beyond the 
core into the ring. The ring is made a sound press fit on its 
seating on the shaft, and is positively driven by keys of 
ample size. The complete ring is turned from a hollow nickel: 
chrome steel forging having an elastic limit of at least 40 tons 
to the square inch, un ultimate strength of at least 50 tons 
to the square inch, and a minimum „ of 20 per cent. 
After being forged the rings are annealed, and after rough- 
turning are re-annealed, oil- ened and tempered. Ə 
treatment ensures the rings being homogeneous throughout | 
and free from appreciable initial stress. Circumferential and 

longitudinal tests are taken from each ring, : 

Under any ordinary condition of out-of-balance—such as 
occurs in furnace work, etc.—the. solid steel end rings are 
found to keep perfectly cool. The amount of out-of-balance 
for which the machines described by the author had to be 
designed is quite unusual, and no doubt it was desirable to 
introduce a little copper into the rings in the way described. 

The wedge described by the author is ingenious, but in 
my experience is unnecessary. If a good lead is given to the 
wedge and a metal liner is placed on the top of the coil, all 
the downward pressure desired can be obtained with an 
ordinary wedge. Moreover, the wedge described must require 
special tackle to apply the vertical pressure to the whole of 
its length, and that might be a grave disadvantage in carry- 
ing out a repair on site. 

As the rotor revolves, the stress in the bolte increases as 
they move to the bottom and decreases as they move to the 
top. Therefore, superimposed on the constant initial stress 
is an intermittent stress being applied and removed over 
21 million times a day. Since the bolte are a reamered fit 
in the core, the diameter of the screwed portion must be less 
than that of the body of the bolt. Therefore, the area of 
the bolt in the short length between the face of the nut and 
where the thread ends 1s appreciably less than that of the 
rest of the bolt. As the intermittent stress comes on, the 
short 5 of reduced area stretches more in proportion 
than the y of the bolt, causing local weakness. Also, the 
driving torque by tending to twist the rotor and increase 
the bolt length adds to the bolt stress, and a short-circuit 
must similarly add considerably to the streas. It is also to 
he remembered that the action of tightening the nuts must 
impose a considerable torsional stress on ~the bolts. It is, 
therefore. to be expected that a breakdown will occur in the 
course of time in consequence of a fatigue fracture at the 
bottom of the thread just outside the nut. It would be inter- 
esting to learn how long the machines have been running, 
and if there have been any failures. The construction could 
have been improved by using high-tensile steel bushes, a 
yeamered fit through the core, and with the bolts passing 
through them with an ample clearance, and turned down 
their whole length to a diameter slightly less than the dia- 
meter of the bottom of the thread. fen 

The statement made by the author at the discussion in 
London that steel manufacturers would not accept the test 


in a radial direction immediately below the surface must be 


contradicted. The maximum stress in the rotor occurs at 
the root of the tooth, and from every rin made bv 
Messrs. Vickers, Ltd., a radial test is made at that part, and 
no forging would be used unless the test showed that the 


roperties of the steel were in every respect suitable, for the 
a An example of the results obtained in the case of a 
rotor forging for a 5,000-xw. 2,400-R.P.M. turbo-alternator 13 


iven herewith :— : 
P Elongation per 


Test. Description. Elastic limit, Breaking. oent. on 2 in. 
A Longitudinal 19˙5 36˙0 34˙0 
B Longitudinal 20˙⁵ 36°0 32˙0 
C Tangential 22°0 37 28˙0 
D Radial N 20 36˙8 14˙⁵5 
E Radial ' 198 36˙4 15°0 


It will be noticed that the tensile strength is B 
uniform throughout, and the elongation—even in the case of 
the radial tests—has a very satisfactory value. 

It is always ible to work to a factor of safety of at 
least 6 to 1, and when it is remembered that the tooth stress 


D 
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is a pure tension and constant in magnitude it shows how 
safe is the forged rotor construction. Provided that high-class 
forgings can 5 obtained, undoubtedly the solid forging is 
the ideal construction for all outputs at 3,600 and 3, 000 R. P. M. 
For large outputs at 1,500 and 1,800 R. P. F. the soundest con- 
struction is to have a hollow forged cylinder shrunk on to a 
through shaft. With either construction a definite guarantee 
can be given for the strength of the steel in the direction 
required, 

The only possible apology for the rotor built-up of plates 
bolted together is that the construction saves money. 

In dealing with solid forged steel rotors there are several 
essential points that must be observed :— 2 

1. Large allowances must be made on the forging, so that 
all metal unavoidably damaged by the forging process is 
removed by machining. 

2. By a thorough annealing after the forging has been 
made, and by re-annealing, oil- hardening and tempering after 
the forging has been rough-turned, the forging must be 
rendered homogeneous ead free from appreciable initial 
stress. 

3. The rotor design must be such that at all parts the rate 
of change of stress is gradual and within the capacity of the 
steel. The average stress at any point may be quite low, but 
due to a too abrupt change of section the rate of change of 
stress may be too great, resulting in the crystals sliding over 
one another, and so causing a fatigue fracture to develop. Not 
only must the shaft between the journals and the core be 
carefully stepped, but also large radii must be provided at all 
changes of section, and, moreover, all the radii should be 
formed truly and be given a dead-smooth finish. 

Au additional point in favour of the forged steel rotor that 
will be appreciated by the purchaser is that in the remote 
contingency of there being any flaw not detected by the tests 
and exposed by the machining operations, it is almost certain 
that the overspeed test at the makers’ works would show ite 
presence, whereas with a rotor of the kind described in the 
paper, any defects of design would most probably not be 
ound out until the machine bad been in service for some 
time. 

I can quite appreciate the statement made at the top of 
page 5, that the type of rotor described has no true critical 
speed, but the explanation given by the author is not clear, 
The area of the plates in compression is very considerable 
compared with the area of the bolts. and, therefore, the 
addition of even a few hundred pounds to the bolt stress 
would cause the bolts to elongate sufficiently for the plates 
to lose their compression and become loose. This opening and 
closing of the plates would effectively damp the natural trans- 
verse vibrations, and, therefore, the rotor would have no 
critical speed. This condition holds good if the fit of the 
spigots is free, but if they were made of a good press fit one 
inside the other very probably there would be a definite 
critical speed having à value liable to change and difficult 
to forecast. 


ELECTRICAL FITTINGS ON LEASEHOLD 
PREMISES. 


[From a LEGAL Conrriputor. ] 


THERE are certain factors in the present situation which 
appear to make it desirable to consider once again the legal 
sition of landlord and tenant in relation to electric fittings. 
he unwelcome visit of a Zeppelin to the London district“ 
may result in the destruction of a large quantity of electrical 
roperty; and it may become necessary to consider who is to 


ear the loss. It is a well-known maxim of the law that 
-res perit domino. 


Another consideration makes it desirable to refer to the law 
of landlord and tenant. Owing to the economic condition 
brought about by the war, a large number of leases now 
current will not be renewed at tbe same rent. Possibly they 
will not be renewed at all. In these circumstances, what is 
to become of the electrical fittings? 

Questions have frequently arisen in the past as between 
landlord and tenant as to the ownership of electric light 
fittings. A tenant who incure the expense of fitting out a 
bouse with a complete electrical installation is not unnaturally 
astonished to tind that, at the end of the lease, the landlord 
asserts his rights as owner of the soil by saving that whatever 
is annexed to the house or building must, of necessity, become 
his property. Tn so doing, the landlord relies on the ancient 
maxim quiquid plantatur solo, solo cedit., i 

Before proceeding to consider particular cases, it may be 
well to understand the general principles of law by which fix- 


tures become vested in a landlord. The consideration whether 


the article is esential to the enjoyment of the premises on 
the one hand, or whether it is a mere convenience on the 


other, is a material element in deciding the character of the 


annexation as being complete or incomplete respectively. 


There are, however, certain articles which are removable as 
between landlord and tenant, which have so become removable 
by custom, having regard to the reason of the purpose for 


Which such annexation was made. Amongst these are certain 
articles ef trade, agriculture, ornament, and convenience. 


In all cases, of course, where fixtures’ are taken down, it 
appears that the tenant is liable to repair the injury the pre- 
mises may sustain by the act of removal. The fact that an 
article can be removed in itg entire state is an element to 
be considered in drawing the conclusion that it is rewovable. 

Amongst fixtures for domestic use or ordinary convenience 
which have been held to be removable by the tenant are cup- 
boards fixed with holdfasts, clock cases, bells, and yas fittings. 

Applying the foregoing principles, it will be seen that 
electric fittings, though prima facie some of then may be 
fixtures, must to a certain extent be treated as removable. 
Roughly speaking, the line appears to be drawn in practice 
between those parte of an installation which are necessarily 
of a permanent character and those parts which may be 
altered to suit the fancy of a particular tenant. Regard must 
also be paid to the extent to which any particular article is 
affixed to the freehold. It is obvious, for instance, that wires 
embedded in the plaster of a wall could not by any stretch 
of the imagination be regarded as a fixture which a tenant 
was entitled to remove. It would be as fair to gay that a 
gas pipe put in by a tenant as part of a lighting system did 
not become the property of a tenant. On the other band— 
to go to the other extreme—it is clear that a mere incandes- 
cent lamp could not possibly be looked upon as the property 


of the landlord. 


It is somewhat remarkable that the only case which throws 
any clear light on the subject is one in which it was held 
that. gas fittings do not vest in the Jandlord. There appeats 
to be no reported decision on the subject of electric fittings, 
and questions relating to them must be answered by having 
recourse to first principles. : 

It is now proposed to deal with concrete cases. 

(a) A tenant wires a house which he holds under a lease 
for years. Do the wires vest in the Jandlord at the end ol 
the term? 

It is clear that in this case the wires and the casing of the 
wirea vest in the landlord, and cannot be removed by the 
tenant unless pursuant to special powers conferred upon hun 
by his lease. A tenant would be liable if he attempted to 
remove the wires. l 

(b) A landlord wires a new house, and the tenant pute in 
switches, distribution boards, and lamp brackets. be 
remove them at the end of his tenancy? 

With regard to switches and distribution boards, these 
appear to fall within the category of articles which are of 3 
permanent character, and would have to be used in practi- 
cally the same form in relation to any installation. At any 
rate, one would be sorry to advise a tenant to remove them 
only to leave blank spaces on the walls to which they were 
affixed. a act 

With regard to Jamp brackets, these appear to fall within 
a different category. They are often fanciful in design and 
very expensive. They can be removed without doing damage, 
often by the mere turn of a screw. In these circumstances, 
it appears to be clear that they are tenant's property which 
he can remove at will. , 

(c) A tenant puts in a transformer at his own cost and 
expense. Does the transformer vest in the landlord? 

With regard to a transformer, this ap to be a separate 
instrument which would clearly be easily detached, and must 
be treated as a tenant's fixture which he can remove. 

(d) A tenant pute in ceiling roses, made of metal or Tee; 
lain, and wall plugs. Do any of them belong to the lan rd! 

Ceiling roses appear to be very much on tbe border line. 
but it would seem that, inasmuch as they are generally orna · 
mental objects, they should be treated as tenant's fixtures. 
It is probable that, in case of a dispute, a reasonable land- 
lord would agree to treat an ornamental rose as the property 
of bis tenant and the ordinary white roses as landlord's fx. 
tures. As to a wall socket, i.e., the part into which the plug 
is fitted, it is conceived that this would be a tenant's fixture, 
as it might easily be removed and replaced by a permanent 
connection to a wall or bracket lamp. — 

(e) Assuming a tenant installs electric light throughcat 3 
house, can any action be brought against him by his landk 
if, on finding that the landlord refuses to pay anything W- 
wards it, he deliberately cuts or damages the wires witheut 
defacing the decorations? : 

It is clear that if a tenant does any damage, whether ““ 
removing landlord's fixtures or improperly removing bis own, 


he can be held liable to make it good. 


The ordinary covenant to repair and leave in repair would 
clearly impose such a liability upon him. l 2 

With regard to damage done by fire, the question 88 : 
who is liable depends upon the ownership of the fitungs. A. 
a rule, leasehold premises are insured against fire in the name 
of the landlord, the tenant paying the premium under we 
nant to that effet inserted in tbe lease. In these Saiao 
stances. in eo far as the electric fittings were or had sap 15 
annexed to the freehold, they would be covered by the 15 
lord's policy. As to fittings which are obviously the tenso 5 
they would be covered by the policy which a prudent teln“, 
takes out for the separate protection of his own furniture 2 
ects. . . 
5 War risk insurance ia a matter which the tenant whe 
take into special consideration, because it 18 not coved He 
an ordinary fire policy. If an incendiary bomb, thrown Ta 
a Zeppelin, causes a fire to break out, the tenant 5111 be 
his is an ordinary repairing lease) reinstate the entire build 
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CORRESPONDENCE, 
Letters received by us after 5 P.M. ON TUESDAY cannot appear until 


the following week. Correspondents should forward their communi- . 


cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address ix our possession, 


The Institution and Alien Enemy Members. 


This subject has been discussed for several weeks in your 
“Correspondence” columus—unfortunately anonymously—and 
the Council of the Institution now informs the members that 
it is helpless in the matter, because it is advised that it has 
no power except under Article 41. Is the Council unaware 
of the existence of Article 80 (1912 ed.), which is drafted 
with special reference to altering or adding to the Articles of 
Association? Why, then, not draft and pass a suitable new 
Article for the purpose of effecting what appears to be the 
peneral desire of the members? There would be little difficulty 
in drafting such an Article. 

In ordinary tines” it has always been my pleasure to 
massively support any proposal put forward by the Council, 
115 these are not ordinary times,“ and those members who 
are not indifferent to patriotism must take active steps to 
secure a new Article to deal with the new conditidha now 

revailing, If there be honour, if there be benefits, if there 
e privileges in belonging to the Institution, founded 44 
years ago, as the Council has told us it is helpless, it is for 
the members to say whether the enemy aliens are to enjoy 
those honours, ete. I, for one, am prepared to say most 
emphatically no, they shall not, because I firmly believe, that 
the credit of the Institution in years to come must be en- 
hanced by expunging at the present time any representatives 
of a vation Which has sunk bencath the cognisance of civilisa- 
tion, and that 50 years hence the members who then form 
the Institution will feel proud of the attitude adopted in 
1916 if we now decline to adinit any association with enemy 
aliens. Such scraps of paper as Article 41 may well be 


superseded. 
Chas. A. Baker. 
Victoria Embankment, W. C., 
December BWth, 1915: 


[We Yeprinted the Council's statement and Article 41 in 
cur last issue. We may point out (I) that the Council never 
anid it was helpless, (2) that Article 41 contains adequate 
powers for the purpose aimed at by our correspondent, if 
the Couneil chooses to exercise them, and (3) that the reason 
why the Council did not say so is a matter for conjecture.— 
Kips, nee. Rev.) 


‘ 


WAR ITEMS. 


The Waste of Brains. — The Conference of Headmasters 
Was held at the Board of Education Jast week, and among 
the resolutions adopted, says the Times,“ was one which 
called attention to the unwisdom of employing young 
students of mathematical and scientific ability as subalterns 
in Line battalions. It was pointed out that the place for 
the man of action was at the front; that for the young man 
who had a special gift for science, mathematics, or mechanics 
Was in the laboratory. This was eminently a war of science, 
and the mathematical and scientific ability of the country 
should be husbanded jealously. It might be said that with 
the end of the war the need for such men would be less 
pressing, but the fact was that the present warfare in the 
field would be child’s play to the grim commercial struggle 
which the Germans, with a far-sighted concentration of pur- 
pose compelling our admiration, Were already organising, 
The resolution was carried unanimously. 0 


Callenders at the Front.—We have received a copy of the 
December issue of“ Callender’s Staff Service Gazette.” It 
contains a very lengthy Roll of Honour of men from the 
London Office, the Belvedere Works, the Anchor Works, and 
outside emploves of Callender’s Cable, ete., Co., who are 
with the Forces, Extracts are given from a large number 
of letters that have been received from them. lust is a life- 
like portrait of“ Mr. Tom (our managing director),’? and 
one of 2nd Lieut. T. O. Callender, R. NI. L. I. 


Exports to Switzerland.—The ‘ London Gazette ” for 
December 24th contains a lengthy list of articles that may 
not be exported to Switzerland unless consigned to the 
Socicté Suisse de Surveillance Economique. The list in- 
cludes electrice accumulators and accumulator plates, elec- 
trical fire-lighters, electrical carbons, electrical insulated 
wires and cables, electrodes, piles and component parts, elec- 
trical machinery, dvnamos and motors, magnetos, mica 
(rough and Worked), materials for telegraphs, ete. 


War- Workers’ Theatre.-—The Vickers Company have built 
a modern and most attractive Picture and Variety Theatre 
(of which we have received some illustrations in colour) in 
the neighbourhood of one of their very large works, with 
the object of providing relaxation and recreation for their 
War- Workers. 


.tween ourselves, the Colonies, and the Allies. 


After the War Trade.—In the House of Commons last 
week Mr. Runciman, President of the Board of Trade, made 
a long and interesting statement respecting the after the war 
trade investigation work that had been occupying the atten- 
tion of the Board in conjunction with outside industrial ex- 
perts for some time past. Unfortunately pressure upon our 
space compels us to hold over fuller reference to the matter 
until next week. The Board has been doing a vast amount 
of work which it is politic to perform in secret, but the state- 
ment that Germany is a commercially beaten nation, while 
it is perfectly correct in regard to the effects of the blockade 
by our Fleet during war-time, will not be true when the 
blockade be raised unless all the information collected enables 
us to adopt a strong national and allied trade policy. Much 
is expected from the conferences that are to take place be- 
The Allied 
Trade Conference in Paris was to have taken place in 
January, but we read in the Times ” of Wednesday that 
it will be held in March, that it will be attended by the High 
Commissioners of the Dominions, and fhat among the sub- 
jects to be discussed will be (he commercial relations with 
the belligerents during the war, protection against German 
commercial invasion after the war, the establishment of an 
International Patent Office, and an allied preferential tariff 
applicable to the Colonies. 

Tasmania and Enemy Contracts.—The Attorney-General 
(Mr. Earle) of Tasmania has introduced a Bill to provide 
for the cancellation of enemy contracts. It provides for the 
annulment of all contracts to which an enemy subject is a 
party or in which he has a material interest, or which are 
likely to be for the benefit of enemy subjects or of enemy 
trade. Power is also given to terminate contracts suspended 
by the war.—‘ Tenders.” ä 


LEGAL. 


Osram LAMP WORKS, LTD., r. POPE'S ELECTRIC Lamp Co., LTD.— 
: JUDGMENT, 


( Concluded from page 807.) 


Ir was said for the applicants that the differences were differences 
in degree only ; that was not his view of them. In his opinion 
they passed the border line which separated a difference in degree 
from a difference in kind, and the defendants’ process, as a whole, 
was, in his opinion, aubstantially different from the one described 
in the plaintiffs’ specification. If the test to be applied was the 
commercial value of the result there could be no question on this 
point, as the one process enabled the filaments to be made in bulk, 
whereas the other required each individual filament to be 
separately handled before the electric current could be passed 
through it. The applicants, however, contended that though the 
defendants’ process might to the eye appear different, and might 
contain various improvements, yet the defendants had taken the 
substance of their invention, and applied it to the manufacture of 
their filaments, The way in which the case was put was this :— 
It was said that the real principle or substance of the invention 
was the application of the known reaction between steam and 
carbon to get rid of any carbon in the filament while leaving the 
thngsten metal unaffected. It was said that the use by the 
defendants of tungsten oxide in their mixture rendered it 
impossible for them to carry out their process without making use 
of the steam-carbon reaction, because when the filaments reached 
the required degree of heat steam was produced, either from the 
small quantity of water contained in the material of the filament 
or from the oxygen in the tungsten oxide combining with the 
hydrogen introduced into the furnace, and this steam reacted 
with the carbon in the filament and dispersed it. A number of 
experiments were given in evidence with the view of proving this, 
and the two main points endeavoured to be established were :— 
(1) That the reaction between oxygen and carbon, which the 
defendants claimed to be the agent by which they expelled the 
carbon from the filament, did not take place below a temperature 
variously given at 1,000 to 1,030° C.; (2) that much below that 
temperature the carbon was found in the defendants’ process to be 
in course of being expelled, or, in other worde, that before a 
temperature was reached at which the oxygen-carbon reaction 
could take place, the fllaments had passed through a temperature 
at which the steam-carbon reaction must have taken place. 

In his opinion it was not enough for the plaintiffs, in the 
peculiar circumstances of this case, to say this. It was not 
disputed that the oxygen-carbon -reaction would, at the appro- 
priate temperature, disperse any carbon in the filaments, and 
the question, therefore, must be not only whether the filaments 
had passed through the range of temperature appropriate 
to produce the steam-carbon reaction, but whether that reac- 
tion had to any appreciable extent dispersed any of the carbon 
in the filaments. To do so to a merely negligible extent could 
not, in his opinion, constitute an infringement of the plain- 
tiffs’ patent. On this question the time during which the filaments 


were in course of passing through the material range of tempera- 


ture appeared to him to be important, but he could find no evidence 
directed to that point. 

The material facts on this question appeared to him to be as 
follows: The defendants’ mixture, or paste, after calendering, 
contained about 12 per cent. of carbonaceous material. This was 
reduced by the first ovening process to 2 per cent., and it was 
in this condition that the filaments were introduced into the first 
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furnace in which the infringement was alleged to take place. 
When first taken out of the furnace the filaments contained 0'2 per 
cent. of carbon. The difference between these two quantities had, 
therefore, been dispersed during the 30 minutes, or thereabouts, 
during which the filaments had been in the furnace. By what 
agency had this been done? The first material point to establish 
in this connection appeared to him to be the temperature at 
which the steam-carbon reaction commenced to operate, because 
nothing which occurred in the furnace below this temperature 
could amount to a taking of the plaintiffs’ invention. 

On this point he found a great want of certainty in the 
evidence. At first the temperature was stated to be 600° C.; 
then it rose to 700° C., and later still to 800°. In order to 
ascertain what was going on in the furnace, the plaintiffs 
made an experiment, in which they interrupted the process at 
500° C. Why this interruption took place at this stage was 
not explained, except that it was a sort of half-way house. It 
was ascertained that at that stage of the process the filaments con- 
tained 0'6 per cent. of carbon, that was to say, that the difference 


between 2 per cent. and 0° per cent. had by that time been dispersed , 


by some agency which could not be any infringement of the plain- 
tiffs’ patent. What occurred in the furnace during the time that 
the filaments were travelling from the point at which the tem- 
perature was 500° C., to the point, be it 700°, or 750°, or 800° at which 
the steam-carbon reaction commenced, there was no evidence to 
show, and it was quite consistent with the evidence that the carbon 
had been reduced from 0'6 to 0'2 before the filament reached that 
point. No evidence was given as to the time occupied by the 
filaments in passing through the material range of temperature. 
In his opinion, so far as the plaintiffs’, evidence on this point was 
concerned, it fell short of proof, and, so fay as this experiment, and 
others intended to support it, were concerned, they had failed to 
satisfy him that any carbon in the defendants’ filaments was to 
any appreciable extent diepersed by the steam-carbon reaction. 

What he had just said with regard to the first furnacing in the 
defendants’ process applied with equal or greater force to the 
second farnacing, where the filaments were passed rapidly up into 
~a temperature of over 1,000“. Dr. Passmore apparently did not 
regard the plaintiffs’ case as very hopefal on this point, as 
he said, when dealing with it, that the steam and hydrogen 
acting in the filaments might have removed all the carbon before 
the other (that is, the oxygen-carbon reaction) had a chanve of 
taking place. ' 

The conclusionat which he had arrived as to the first furnacing 
applied also to the vacuum process, where the alleged infringe- 
ment was said to take place by the accidental presence of water 
vapour, which the defendants could not prevent, and which was 
said to be the agent which released the necessary hydrogen to 
form the steam and hydrogen atmosphere which constituted the 
alleged infringement. r 

He passed now to consider the other point mainly relied upon 
by the plaintiffs, namely, that the oxygen-carbon reaction could 
not take place at a temperature below 1, 000“ C. It was con- 
fidently asserted in argument that this was so, and the various 
experiments given in evidence were gone through in detail in 
support of the statement, as well as the evidence given by the 
plaiatiffa’ expert witnesses. These experiments were elaborately 
criticised by Mr. Terrell, who referred also to the opinion of the 
defendants’ expert witnesses on the point. 

He had carefully considered the evidence and arguments of 
counsel, and, asa result, he was not convinced that in the defendante’ 
process, as carried out, the oxygen-carbon reaction did not oom- 
mende at a temperature lower than 950° C. 


The general conclusion, therefore, at which he had arrived was 


that the plaintiffs had failed to establish their case from which- 
ever point of view it was to be regarded, and the appeal, therefore, 
failed, and must be dismissed, with costs. 

LORD JUSTICE WARRINGTON also delivered a judgment dis- 
missing the appeal, in the course of which he said there were in 
the defendants’ process two chemical factors tending to produce 
the desired result. The evidence was insufficient to determine the 
precise part played by each, and he thought the Court was justified 
in holding, under those circumstances, that the plaintiffs had not 
proved that the carbon was removed substantially as described in 
the specification. But if he was wrong about that, he should still 
be of opinion that the defendants’ process, taken as a whole, did 
not infringe the substance of the plaintiffe’ invention, as described 
in the specification. It started from a different standpoint. The 
several steps in it were different in nature, and had different aims 
and results, and these variations were not merely colourable altera- 
tions. The result was that, in his opinion, the appeal ought 
to be dismissed. 6 

LokD JUSTICE BANK ES said the Master of the Rolls (who was 
absent from indisposition) desired him to say that he concurred in 
the judgment delivered by Lord Justice Warrington and himself. 

MR. WALTER: My Lord, this is a very important matter. The 
taxation of the costs in the Court below was allowed to stand over 
until after the hearing in the Court below. I donot know whether 
my friend would agree to the taxation standing over until after 
the final hearing 

MR. TERRELL said he could not agree to any thing. 

MR. WALTER: Lour Lordship, I suppose, would not grant 
a tay: 

“ORD JUSTICE BANKES: No. 


Braprorp COUNTY Court CASE. 
5. RoRERTS Bros. and Holloway, Ltd., electrical engineers, 


Bradford, were the claimants in an action heard at the Bradford 


Doty Court last week before his Honour Judge Graham, K. C., 


against Messrs. Brown, Vickers & Co., manufacturers, of Bradford, 
for £72 for work done. The defendants had paid £45 into Court. 
Mr. Newell, for claimants, said that his clients had accepted a 
contract from the defendant company to perform certain work at 


their premises for £25, aud, afterwarde, certain ' extras bad been 


added. Mr. Watson, for defendants, said that all it was n 
to decide was what sum was due from the defendante to the 
plaintiffs for the work which had been performed, and whether oz 
not the sum of £72 was excessive. 

After argument, arbitration was suggested, and ultimately it was 
agreed by both sides to refer the matters in dispute to Mr, 
Felshaw, of Harrogate. 


ALBION ELECTRICAL Co., LTD., r. L.K.W. SYNDICATE, LTD. 


Ar the Lambeth County Court on December 21st. before Judge 
Parry, the Albion Electrical Co., Ltd., of 67, New Oxford Street, 
W.C., brought an action against the L.K.W. Syndicate, Ltd., of 
31, Great St. Helen's, E. C., to recover £55 194. 8d., balance of 
account for overhauling the electrical installation at the Brixtoa 
Hall, now known as the Khaki Hall, Brixton, and so altering 
it as to comply with the requirements of the London County 
Council. 

Mr. H. G. Simmons, for plaintiffs, said that on July 26th Mr. 
Charles Lille, manager for the plaintiffs, was approached by a 
Mr. James P. Naylor, an electrical engineer, to carry out certain 
electrical alterations to the fittings at the hall, then known ss 
the Brixton Hall. He saw a Mr. Thomas Harold Crosby, who was 
the secretary of the L. K. W. Syndicate, and, as time was short, no 
estimate was prepared, Mr. Lille agreeing to carry out the work 
on the basis of being allowed 20 per cent. on the coet of material, 
50 per cent. on the cost of labour, and engineers’ fees. The work 
was a push job, but was completed, the hall being opened on 
July 27th. He had great difficulty in obtaining payment, bat 
eventually received a cheque for £5, signed by Crosby as 
and manager of the L.K.W. Syndicate. He still pressed for pay- 
ment, until he received a letter from Crosby on October let 
stating that he was not to hold the ayndicate liable for the 
account, but was to look for payment to a Mr. Horaoe Soott 
Laycock, who was the promoter of the syndicate, and was then a 
director of the newly-formed L. K. W. Syndicate. ; 

MR. OHARLES LILLE, the eran ae of the plaintiff company, 
bore out this statement. He said t throughout the whole of 
the transactions in dealing with Mr. Orosby, he was under the 
impression that the L. K. W. Syndicate were liable for the account, 
and it was not until Ootober lat that he received any intimation 
that they were not liable, and that he had to look to Mr. Laycock 
for payment. 

Mk. Tuomas H. Crossy, for the defence, said he was the present 
secre and manager of the L.K.W. Syndicate. From February 
25th to July 28th he was acting as manager to Mr. Horace `. 
Laycock, at the same hall—the Brixton Hall, now the Khaki Hall. 
He ceased to be Mr. Laycock’s manager on Jaly 28th, when the 
syndicate came into existence, and the liabilities were taken over 
by the syndicate, his salary being paid until the end of July by Mr. 
Laycock, when witness became secretary and manager to the 
syndicate. The syndicate was registered on Mey 27th. During 
the time he was Mr. Laycock's manager the latter obtained e lesre 
of the Brixton Hall as a cinematograph theatre. The electrical 
arrangements were made by Mr. Naylor, and, as he was unable to 
carry out the work, he introduced him to Mr. Lille, who was ta 
undertake the installation, under the superintendenoe of Mr. Naylor. 
Anything Mr. Naylor passed would be satisfactory to witness. No 
figures were mentioned, but it was agreed the plaintiffs abould 
have a reasonable profit on work and material, which should be 
sanctioned by Mr. Naylor. 

JupGE PARRY: Were you asked by anybody who was to be 
responsible for payment! 

Wirxxss: Not directly. Mr. Naylor said I was all right, as be 
had known me for many years. Certainly the L. K. W. Syndicate 
was not mentioned as the responsfble party to look to for 
payment. l 

In answer to the Junar with reference to a cheque for £5 paid 
to plaintiffs on account, signed by him as secretary and manager of 
the L. K. W. Syndicate, he said that at the time he was drawing § 
number of cheques, and this was given to plaintiffs, as Mr. Laycock 
did not have his cheque-book on him at the time. 

JUDGE Parry said he had the greatest sympathy with witze. 
as he had great difficulty at the time in finding oat who was his 
employer, whether Mr. Layoock or the syndicate. 

Mr. Horace S. Laycock said he was a director of the Montreal 
London Development Agency, Ltd., and several other companies 8 
well as of the L. K. W. Syndicate. He obtained a lease of the 
Brixton Hall in February, when he gave Crosby certain instructions 
regarding the electrical fittings. The syndicate was formed c 
May 27th, and took over the hall on July 29th. He was personally 
responsible for payment for the work done and now claimed for. 


He thought the charges were high, and had been willing to come 


to terms, but plaintiffs ref used to do so, demanding the full termi 
claimed. i 

In answer to questions, WITNESS stated he had no legitimate 
business, such as a boot maker or butcher, simply being a 5 
in certain companies. He was made a bankrupt in 1906. iD a 
applying for his discharge, which was suspended for a year. : 
had also one or two County Court judgments against him. Witpe: 
added that there was an agreement between him and Mr. anu 
that he should be responsible for all accounts incurred before 
syndicate was formed. ai 

Mu. James P. NAYLOR, an electrical engineer, of Weet . 
said it was agreed that he should superintend the installation. 
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that plaintiffs’ account should be submitted to him. He thought 
20 per cent. on materiel and 50 per cent. on labour for the 
“push job” were reasonable, but the account submitted to him 
was insufficient to show what had been done. 

Jubas PARRY said he had heard a few unpleasant oases of this 
kind, but he thought this was the limit. Nobody knew what or 
who the L.K.W. Syndicate was, but they had the material and the 
labour and must pay for them. He held that the defendants 
were liable for the account, and referred to the Registrar 
the question of the amount, fixing 20 per cent. on material and 
50 per oent. on labour as the basis for taking an account of what 


was due. 
RBS 
BUSINESS NOTES. 


British Industries Fair.—The Board of Trade have 
now completed the arrangements for the holding of a British 
Industries Fair at the beginning of next year, on lines similar to 
those which characterised the Fair brganised by them at the Royal 
Agricultural Hall, London, in May of this year. The Fair, which 
will be opened on Monday, February 21st, and remain open until 
Friday, March 3rd, 1916, will be held in the buildings of the 
Victoria and Albert Museum, South Kensington, London, 8.W. 
Oaly British manufacturers engaged in the following trades, viz., 
china and earthenware, glass, fancy goods, toys and games, 
stationery and printing, will be permitted to exhibit. As before, 
admission to the Fair will be by invitation of the Board of Trade 
alone, ae will be restricted to bund fide buyers for the trades 
concerned. 


Book Notices.—‘ Proceedings of the American Insti- 
tute of Electrical Bngineers.” Vol. XXXIV, No. 12. December 
1915. New York: The Institute. Prioe $1. 

" The Mechanical World Electrical Pocket-Book for 1916.“ Man- 
chester: Emmott & Co., Ltd. Price 61. net. 

‘‘ Aeroplanes and Airships.” By W. E. Dommett. London: 
Whittaker & Co. Price 1s. net. 

British Standard Specifications for Wall Plaga and Sockets” 
(Report No. 73), and Charging Plug and Socket (Report No. 74), 
of the Engineering Standards Committee. London: The Com- 
mittee. Price 58, 3d. and 58. 4d., post free, respectively.— The 
Speo fication for Domestic Wall Plugs and Sockets relates to the 
five-ampere two-pin type, for pressures not exceeding 250 volts. 
Ia view of their extended use, interchangeability is of the greatest 
importance, and the Committee has, therefore, given this aspect of 
the question the closest attention. In consultation with the 
manufacturers, the dimensions necessary to obtain this interchange- 
ability have been agreed upon, the actual design of the plug being 
interfered with as little as possible. It is of interest to note that 
the standard plug is required to have side entry for the flexible 
wire, and a suitable hand shield, as recommended by Mr. Ram, in 
his reports to the Home Office. In conjunction with the Electric 
Vehicle Committee of the Incorporated Municipal Electrical 
Association, the Committee has standardised the essential details 
necessary to eecure interchangeability between any charging plug 
and any socket of the design selected by the Electric Vehicle 
Committee. The way is left open for invention and progress, 
should at any time another type of charging plug be introduced. 

" Hazell’s Annual, 1916."—London: Hazell, Watson & Viney, 
Ltd. 38. 6d. net. 

The Journal of the Municipal School of Technology, Manchester.“ 
Vol. VII. Manchester: The Education Committee. 


Dissolutions and Liquidations,—Cicoy MAGNETO 
Co, Ltp.— This company is winding up voluntarily, with Mr. W. G. 
Newman,.116, Cannon Street, E. C., as liquidator. 

RENEW ETEC TRIO Lamp Co., Ltp.—Creditors must send parti- 
culare of debts, ks. to Mr. J. E. Percival, 6, Old Jewry, E.C., the 
liq nidator, by Jannary 21th. 

M Arsa, Son & Co., Ltp.—A meeting is called for January 25th 
at 12, Old Square, Lincoln's Ian, W. C. to hear an account of the 
windiog up from the liquidator, Mr. R. W. Brown. 

SHEFFIELD ELECTRICAL ENGINEERING Co., LTD.—Thie company 
is winding up voluntarily, with Mr. H. Cawood, tik, Eyre Street, 
Sheffield, as liquidator. A meeting of creditors is called for 
January ith at Ashton-under-Lyne. Creditors must send the usual 
particulars to the liquidator by January 15th. 


Fire.—A fire occurred at the premises of Messrs. Claud 
Hamilton, Ltd., at Aberbeen, on December 23rd. 


Bankruptcy Proceedings.— Loris ALFRED THOMSON, 
electrical engineer and contractor, formerly trading at 39, Victoria 
Street, S. W., under the style of “Saville & Walton.”—A sitting 
of the London Bankruptcy Court was held last week, before 
Mr. Registrar Linklater, for this public examination. The state- 
ment of affairs disclosed total liabilities £3,334 (unsecured £2,922), 
and net assets valued at £77, after deducting £58 for payment of 
the preferential claims. In reply to Mr. Egerton S. Grey, Official 
Receiver, the debtor stated that having been employed for ten years 
by Siemens Bros. & Co, Ltd., he in May, 1911, joined a Mr. Neale 
im partnership, and they started business as above, at Bream's 
Buildings, Chancery Lane, W.C., removing later to Victoria Street, 
Westminster. Witness was financed by his father-in-law to the 
extent of £1,000, and Mr. Neale borrowed £200 from his mother, 
There was no deed of partnership, but each of them drew £5 
weekly from the business, which consisted mainly in the installa- 
tion of electric light and power in works and private houses, 


The trading was successful, and in 1912 and 1913 branches were 
opened at Cardiff and Cobham respectively. Mr. Neale retired 
from the partnership in 1913, and witness took over and continued 
the business. He paid £100 to Mr. Neale’s mother on account of 
the sum she had advanced for the purpose of capital. The trading 
subsequently declined; it was further handivapped by trade 
strikes in January and August, 1914; and then came the war, 
whereupon he rejoincd the Army. A manager carried on the 
businesa for him until last May or June, when witness decided to 
close it till he was again able to give it his personal supervision. 
He attributed his failure to competition, loss of contracte, lack of 
capital, and the outbreak of hostilities. The examination was 
concluded. The following are the principal creditors :— 


UNSECURED. Stella Conduit Co... i4 .. £22 
Armorduct Manufacturing Co... 484 St. Helens Cable Co. ~ > œ- 2 
Baldue Engineering Co. .. 21  Veritys, Ltd... a 62 
British Wes:inghouse Co. .. 278 Western Electric Co. . 25 
Burt, Bolton & Haywood, Ltd... 20 Waltardaw Co. .. és .. 86 
Brimsdown Lamp CO. -- 18 Bitton Engineering Co... . 21 
Barlow Engineering Co. 30 Jap Engine Works ; 13 


D.P. Battery Co. 8 — B5 s i 
Drake & Gorham, Ltd. .. .. 42 PartTLy BecureD. 


Blectrical Co rae . a4 

, ae ` Fishenden, Capt. .. ae £1,770 
e 2. 48 (Security valued at £354.) 
Hand & Ingle 8 sa . 15 i 
Bun Bleotrioal Co. 145 PREFERENTIAL. 
Siemens Bros. Dynamo Works.. 105 Rent .. is Pes s4 . 21 
Siemens Bros. & Co. E . 96 Rates, Ke. ee E .. 3 


HERBERT PAGE (Smeeton & Page), electrical engineer 
63, Queen Victoria Street, London, E.C.— First and final dividend 
of 64d. in the £, payable after January 5th at Carey Street, W. C. 

J. W. & T. W. TATTERSALL, electrical engineers, Kimberley 
Road, Willesden Lane, N. W.— First dividend of 6d. in the £, 
payable at Carey Street, W. C. 


Catalogues and Calendars. — THE RUNBAKEN 
MAGNETO Co., LTD., Camp Street Works, Deanegate, Manchester.— 
84-page illustrated and priced catalogue of magneto parts and 
accessories, Copies will be sent to readers on application. 

MEssks. WILLANS X ROBINSON, LTD., Rugby.—20 page pamphlet 
containing illustrated deecriptive matter relating to the design 
and construction of their turbine-driven centrifugal pumps. 

Tue Britis THomson-Houston Co., LTD., of Rugby, have 
again issued a large hanging calendar roll with monthly sheets 
for 1916. As before, on each sheet the dates for the current month 
are arranged on a large scale prominently placed, the preceding 
and following months appearing ia smaller type. On each sheet 
there is a photograph of the exterior of the Rugby Works and 
illustrations of B.T.H. manufactures. * 

Messrs. FERRANTI, LTD, Central House, Kingsway, London, 
W.C.—The firm has now completed the catalogue upon the pre- 
paration of which it has been engaged for some time. It is a 
bulky workin a neat expanding file cover, and has a substantial and 
plainly printed finger index to sections, These sections are devoted 
to the following :—House service metera, heating and cookiog 
appliances, static transformere, instruments, switchgear, starters 
and controllers, panels and sundries, Under the division sheet of 
each section there is an index and discount sheet. Each list 
number is made up on asystem which is explained at the beginning 
of the book, as is also the system upon which the cable code- 
words are compiled. In addition to descriptive matter relating to 
the manufactures mentioned. prices, and particulars of dimensions 
and weights are tabulated. Well-executed illustrations are included 
in every section, The work involved in the preparation of the 
catalogue must have been enormous. 

THE CONSOLIDATED PNEUMATIC TOOL Co., LTD., of 9, New 
Bridge Street, Westminster, S.W., have prepared a wall calendar 
with monthly sheets for 1916. Each sheet contains a picture of 
a grinder, rivetter, compressor, drill or some other tool of which 
the com Dany makes a speciality. 

THE Key ENGINEERING Co., LTD., of Trafford Park, are circu- 
lating a celluloid vest-pocket calendar for 1916. 

Messrs. J. E. & S. SPENCER, 16, Dowgate Hill, Cannon Street, 
London, E. 0C.— Circular giving net prices for cutting -out and 
screwing w. i. tubing up to 6 in. diameter at their London warehouse, 
where they have put down new machinery. 


Trade Announcement.—On January. Ist Messrs. 
MITSUBISHI GosHI KaIsHA will open at 149, Leadenhall Street, 
E.C., a branch office of their Tokyo business. In addition to their 
operations as bankers and merchants, they are producers of 
Japanese steam coal, electrolytic copper, Wolfram and tin ores, and 
other metals; steamship owners; proprietors of the dockyards, 
shipbuilding, and engineering works at Nagasaki and Kobe; iron 
founders ; paper- makers; owners of public wharves and ware- 
houses and real estate; refiners and exporters of Chinese oils and 
cereals, &c. They have branches and agencies in all the important 
cities in Japan, and in Shanghai, Hankow, Peking, Hong-Kong, 
Singapore, Manila, Viadivostock, and Glasgow. 


Prices Advance.—Tue ELECTRIC & GENERAL Works, 
Lrp., of Victoria Street, S.W., announce a further increase of from 
20 to 25 per cent. in catalogue prices for switchgear as from 
January lst. 


New Manufacturers’ Association. — The British 
Manufacturers’ Association, 1915, has been formed with offices at 
Lincoln House, High Holborn, W.C., with Mr. R. G. Cheesman as 
chairman. It is to be formed exclusively of British manufacturers, 
and is to be run on purely business and non-political lines in the 
interest of Empire manufacturers. One of its chief aims is to 
accure the appointment of a business man as Minister of Commerce. 
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Exports te Switzerland.—The import into and transit 
through Switzerland of electrical and other goods have been 
placed, since November ltith, under the control of a society 
established at Berne under the name of the Société Suisse de 
Surveillance Economique. Permits for exportation of goods to 
or transmission through Switzerland must be obtained from this 
Society without which no shipments or transit traffic will be 
allowed. Previous or unsuccessful applications to the Inter- 
ministerial Commission must now be renewed with the above 
Society. A reference to the matter appears in our War Items 


LIGHTING AND POWER NOTES. 


Aberystwyth, — PRICE INCREASE. — Owing to the 
advance in the prioe of fuel and the increase in wages, the Chiswick 
Electricity Supply Corporation, Ltd., announces that until further 
notice accounts for current will be increased by 10 per cent., as 
from the date for reading meters for the December quarter. Meter 
rents will remain as heretofore. 


Australia,.—The- West Guildford (W. A.) Roads Board 
has made arrangements to purchase electrioity in bulk from the 
Government in connection with the Perth plant. l 
The Claremont (W. A.) Council, which already has an electric 
generating plant, has been approached by the Perth electricity 
department regarding the supply of current in bulk at 12d. per 
unit, low tension, providing the Council will give the Government 
the right to supply direct any power consumers in the district.” 

At Tumut (N. S. W.) a local syndicate proposes to install a hydro- 
electric plant in order to provide power for timber cutting and 
other works. The State Government is to be approached respect- 
ing the water rights. i 

The Katoomba (N.S.W.) Municipal Council has decided to disoard 
the old steam pumping plant at the waterworks, and obtain elec- 


tric power from the Katoomba Electric Supply Co., at the rate of 


ld. per unit. The company is also to obtain certain water oon- 
cessions.— Tenders. , 

The Shire Councils of Flinders and Alexandria (Victoria) have 
instructed Messrs. McCarty, lader wood & Co., of Melbourne, to 
furnish a report on the electric lighting of Sorrento and 
Alexandria. S 

The Townsville (Queensland) City Counoil has requested Meesre, 
` Wylde, Ball & Co., of Brisbane, to report on an electric lighting 
scheme for the district. 

The Mount Gambier (South Australia) Counoil has entered into 
arrangements with Messrs. Bridger, Ltd., of Adelaide, for the 
installation_of electricity in the town.— Tenders. ; 


Barking.—The local Ratepayers’ Association has passed 
a resolution asking the C. D. C. to apply for powers to supply 
electrical fittings free of charge, and to add a small sum per unit 
for current to meet the cost. It is considered that by this means 
electricity would be used in the homes of many working men. 


Batley.—The Electric Lighting Committee has decided 
that for the future a charge of 5s. per yard, or part thereof shall 
be made for all lighting services in excess of 20 yards; that the 
wages of shift engineers be increased to 368. per week of 56 hours, 
and that a Development Sub-Committee. consisting of eight 
members, be appointed. l 


Bradford.—Maixs ExTENSIONS.—[mportant extensions 
of electricity mains have been decided upon by the Electricity 
Committee, along Canal Road to Bolton Lane abattoir (inclading 
switchgear), at a cost of £2,856; from Thornbury sub-station 
along Ləeds Road to the city boundary (including switchgear for 
the Yorkshire Eleotric Power Co.), £883; to Bowling Iron Works 
(including transformer chamber equipment for Meesre. Bever, 
Dorling & Co., Ltd.), £498 ; and several smaller extensions. 

The Electricity Committee has authorised the Common Seal to 
be affixed to agreements for bulk supply to a new company at 
Bolton Lane abattoir; and with the Yorkshire Electric Power Co. 
and Meesrs. Bever, Dorling & Co., Ltd. 


Castlewellan (Co. Down),—E.L. ScHEME.—The new 
electric lighting system for the town, introduced by the Irish 
Towns Light and Power Co., Ltd., ha» been officially opened. The 
arrangement with the local Committee is to provide 40 street lamps 
for lighting from September to March, at a cost of £1 per light, 
with od. per unit for private lighting, and 3d. per unit for power 
purposes, 


China.—TstncTrao.—According to a report by the U.S. 
Consul, in the Government electric light works there are two 
dynamos of 170 Kw, capacity and one of 410 kw., while a third of 
1.000 Kw. is being ordered from Japan to provide for extension 
of the service to the suburbs. The works employ a staff of about 
103 men, and the monthly receipts from sales of current are about 
82.500. The fixed rate per lamp ranges from c. 41 per month for 
a 10. C. P. lamp to $1.85 for one of 400 C. P. The charge per kW.- hour 
ranges from c. 9 for a total consumption per month of lesa than 
AQ KW.-hours to half that rate when more than 400 are con- 
pumed; there are also minimum charges per number of lamps for 
each subacriber. Current for motors is charged for on a aliding 
pcale, ranging from $2.68 per month per H. P. to $2.16. Rent is 
charged for meters, as these are the property of the Government. 
1 wo electric light plants are located at Sy fang and the Hungehan 


coal mines respectively, the former in the Shantung Railway's 
oar shops, and the latter in the railway's mines. The supply in 
Tsingtao is A. 0. with a frequency of 50 and a voltage of 120.— 
Eustern Engineering. 


Church Stretton.—Prov. OnpHR.— The local Electric 
Supply Co. has applied for a provisional order for electric supply in 
the urban district of Church Stretton, and the parishes of All 
Stretton and Little Stretton, in the rural district. 


Dodworth.—At a meeting of the Urban District 
Council, upon it being stated that the application of the Electrica) 
Distribution of Yorkshire, Ltd., in respect of a provisional order 
for lighting in various Yorkshire areas, had been adjourned until 
after the war, it was stated that the Council had no option bat to 
use gas, being tied to the local gas company for a period of li 
years, five of which had expired. What was wanted was com- 
petition with the monopoly of the gas company. 


Ecuador.—A decree has been published providing for 
the raising of certain funds for the installation of an electric 
lighting system in the town of Tulcän. 


Greenock.—Prorosep LOAN.— The Corporation is to 
apply to the Scottish office and the Treasury for authority to 
borrow an additional 240,000 for electricity purposes, 

The Electricity Committee has received permission to contract 
for a cooling tower at an outlay of from £1,500 to £1.600. 


Haslingden.—Service Costs.—The Tramways and 
Electricity Committee has decided that, during the continuance of 
the war, or until further notice, the whole cost of any service for a 
supply of electricity shall be borne by the prospective consumer, 
subject to any special arrangementa. The Corporation will eupply 
up to 8 ft. of cabling on private premises, 


High Wycombe.— SrREET Licurixnc.—The T.C., in 
order to come to an amicable agreement with the E. L. Co. regard. 
ing restricted publio lighting, has decided without prejodice to 
agree to a reduction of £600 in the charges for the year, instead 
of the £700 originally sought. The Counoil aleo agrees to the 
contract being extended for three years beyond the termination 
of the existing contract. 


IIford.—DESTRCTOR PowER PLant.—With reference 
to the eleotrical equipment of the proposed engine room at Seven 
Kings dust destructor, for which a loan has been refused, the 
U.D.C. has informed the L.G.B. that the best arrangement under 
existing conditions, and entailing the least capital expenditure, is 
to transfer from the Ley Street works the two 200-Kw. eeta, 
together with switchboard panels, to install a 10-ton overhead 
travelling crane, and to lay a four-way duct and oables from the 
engine room to the Ley Street works, connecting to the main 
switchboard. The approximate cost is £3,100, and a loan for this 
is to be again applied for. The U.D.C. has fixed the price of 
current for the tramways for the year ended last March at IId. per 
unit net. 


Keighley.— Subject to the approval of the T. C., it has 
been decided to install electric light at the Keighley Maseum, ia 
Victoria Park. >’ 


London.—Seventy feet of electric cable was destroyed, 
three distributing boxes were blown into the air, and 40 ft. of 
pavement, 10 ft. wide, was hurled in all directione by a recent 
explosion in the mains in Rotherhithe Street. A second j 
occurred as a fire engine drove up, and the driver was injared.— 
Evening News. 

WooLwicH.—The B.C. has received formal sanction from the 
LC. O. for the borrowing of 54, 700, required for the purpose of 
defraying expenditure in linking-up with the South Metropolitan 
Electric Light and Power Co., Ltd. 


Maidstone.—Prick IN CREASk.— The T. C. announces 
that owing to the increased oost of coal, the charges for curren! 
for lighting will, from the New Year, be increased as under 
Flat rate, from 41d. to 44d. per unit; maximum demand, from 71d. 
and 21d. to 74d. and 24d.; telephone system, from 8a. per 30. w att 
lamp per annum, and 14d. per unit to 8s. and 14d. : fixed charge, 
from lls. per 30-watt lamp per annum to 11s. 6d. The charges fur 
other services remain unaltered. 


Manchester.—ForTHER LIGHTING RESTRICTIONS.— 
Eforte have recently been made with a view to securing perm'#im 
for increasing the lighting of the city, and hopes were held ont 
that some satisfaction would be gained. On Monday, however, it 
was announced that a more rigorous restriction of lighting would 
come into force on January 10th in the areas of Manchester. 
Salford, and Stretford (which includes Trafford Park). 

Apropos of the reference last week to the threatened shortage ol 
coal, it may be added that it has ainoe been reported that consider- 
able relief has been secured as a result of pressure by the Govern 
ment in the necessary quarter, and the action of the Electricity 
Committee in going further afield for supplies. 


Middlesbrough.—The gross profit on the working cf 
the Corporation electricity undertaking for November bas beet 
estimated at £1,940, an increase of £336, as compared with tbe 
corresponding period last year. 

The Corporation has arranged to take over the lighting order for 
North Ormesby (recently amalgamated) from the Cleveland and 
Durham Electric Power Co., as from January lst. It had ten 
ag reed to pay £956, but since the agreement a further £101 ba 
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been spent on mains, Ko., and it has been decided to add this to 
the amount to be paid by the Corporation. oe 

LoAN APPLICATION.—In reply to an application for sanction to 
borrow £43,000 for mains, meters and fittings, the L.G.B. has 
sanctioned the borrowing of £3,994 for mains, and 41,159 for 
meters and fittings, these representing amounts already spent, but 
has intimated that no new mains should be laid exoept for special 
purposes. 

Morley,— Year's WORRING.— The annual accounts of 
the Corporation show that, for the year ended March 31st last, the 
deficiency on the electricity undertaking had been reduced to £301, 
it having been £443 at the end of the preceding year, and £783 in 
1912. The total expenditure during the period under review was 
£4,227, and the receipts £3,925. Coal accounted for an expendi- 
ture of 8715; wages, &778; cost of distribution, £351 ; interest 
on loans, £781; and sinking fund charges, £1,146. 

New Zealand.—In his annual report the general 
manager of the Wellington tramways department states that 
consideration will shortly have to be given to the best and most 
economical means of generating and transmitting power to out- 
lying districts, more particularly South Wellington and adjacent 
suburbs. The electrival engineers of both the tramways and light- 
ing departments have been requested to report fully on the matter 
and to consider the advisability: of installing such additional 
pea as may be required to supply both underfakings. As 

is would necessitate the use of alternsting plant, it will give 
rise to the question as to where such machinery should be installed, 
and whether a new building should be ereoted capable ultimately 
of housing the whole of the machinery for both systems. The 
general manager states that consideration should be given to the 
possibility of a hydro-electric scheme being adopted for the supply 
of electricity for all purposes in the city, in order that all exten- 
sions may be utilised in connection therewith.— Board of Trade 
Journal. 

Portadown.— Mr. D. Chapman has intimated to the 
Counoil that, owing to the increased cost of coal and oil, he has 
been obliged to advance the price of electrio light by 15 per cent. 
Mr, W. J. Johnston said the Council had a guarantee from Mr; 
Chapman not to increase the prioe for five years. 


Portpatrick.—The Rhins District Committee of the 
Wigtownshire C.C. has agreed to offer the Portpatrick E.S. Co. £35 
in respect of street lighting between September 20th, 1914, and 
February ith last; it had been proposed to offer £25, but the 
company considered this inadequate. : 


Spenborough.—The Electricity Committee of the 
Urban District Coancil has authorised the electrical engineer to 
refuse any application for power purposes exoept in special cases. 
This decision has been come to on account of the electricity works 
being at present loaded to their full extent. 


Torquay.—It is understood that the Tramways Co. 
objeots to the payment of the increase of 1d. per unit made by the 
TO. for energy used, and intends to submit the question to arbi- 
tration in accordance with the terms of the contract. 


Weymouth.— Year's WorkING.—The annual report 
of the borough electrical engineer for the last completed year 
shows that 920,769 units were sold as against 863,705 in the 

previous year; 103 motors of 515 HP. and 145 Kw. of heating 
apparatus are connected to the mains, the total connections 
in equivalent 33-watt lamps amounting to 51,894. The maximum 
load was 554 Kw. and the load factor 18°97 per cent. The groes 
profit amounted to £3,868, and after. meeting interest and loan 
charges there remained a deficit of £252, which, except for £20, 
was met by the reserve fund. The war has adversely affected the 
revenue of the undertaking, and the increased expenses give little 
hope of profitable working under present conditions, 


. Wirral.—Prov. ORDER.—The B. of T. has informed 
the R. D. C. that its consent to the prov. order for E. L. applied for 
in regard to the parishes of Eastham, Little Sutton, and distriot is 
not necessary at present, as the order will not be allowed to 
proceeded with until after the end of the war. | 


.-TRAMWAY. and RAILWAY NOTES. | 


Australia.—A report on the proposed electric tramway 
from Melbourne, through West Brunswick and West Coburg, has 
been prepared by Mr. V. J. Crowley, consulting engineer; the 
suggested route is 8 miles 23 chains, the capital cost by the Royal 
Park route is estimated at £123,000, and the estimated yearly loss 
£838 ; by the alternate route the capital cost would be increased 
by £10,850. and the gross yearly loss to £1,814.— Melbourne Aye. 

ELECTRIC VEHICLES.—The Sydney City Counsil has ordered 
three Baker electric trucks fitted with Edison A 10 cells, at a cost 
of £1,180 each.— Tenders. 


Blackpool.—Contract TIcKETS.—For some time the 
Tramways Committee has been considering the question of con- 
tract tickets which for many years have cost £3 for the whole 
system. Mr. Furness, the general manager, reported that the loss 
on these contracts were over £2,000 per annum, and he suggested 


the price be raised to £4 10s. There was an immediate outcry. 
On December 23rd Mr. Furness suggested contracts should be 
abolished altogether, This, however, was not adopted, the Com- 
mittee deciding to continue contracts on the old basis of £3 per 
annum. 

The monthly returns of the Corporation tramways for November 
show an increase of £188 in receipts, despite the suspension of 


annual and other tickets pending a decision on the subject, The 


receipts from April lst have been £67,405, an inorease of £1,638. 


Bradford, — AUXILIARY ('aR-DRIVERS.—In response 
to the Tramway Committee's appeal to public-epirited citizens 
above military age who were willing to assist in the running of 
the tramways, 150 applications have been received. Those who 


pass the necessary medical examination are to be trained as 


auxiliary drivers on lines which have proved very successful at 
Birmingham. i 

An application has been made to the Tramways Committee, on 
behalf of the tramwaymen, for ah advance of 5s. per week for 
employés paid weekly and ld. per hour additional for those 
paid by the hour, this to take the place of the bonuses of 1s., 3e., 
and 3s. granted by the Corporation. If this advance is acceded to 
it will mean an additional expenditure of £12,000 per annum. 

In consequence of the decision of the Tramways Committee to 
engage women as conductors, some 100 applications have been sent 
in for appointment, and an experiment with 20 female conductors 
is to be made. In this connection it is interesting to note that 


already 689 men have left the Bradford tramway department 


for eervice with the Army, and 550 of the remaining 818 of 
military age have been attested under Lord Derby's scheme. It is 
stated to be absolutely necessary that the present staff of 1, 381 
employés should be retained if the present service is to be main- 
tained. The department is paying sums totalling £8,000 to 
dependents of. employés on service, and, in the event of further 
numbers being called upon, this figure is likely to be increased 
threefold. 

The Tramways Committee has appointed a Special Sub- 
Committee to inquire into the whole question of tramway track 
construction and maintenance, with authority to visit other towns 
to make inquiries into the matter and to report. 

It has been agreed that when prices become normal again the 
Corporation shall include in the next Parliamentary Bill clauses 
empowering it to construct and work the Baildon tramway itself. 


Continental.—SweEpEen.—RaAILwAY BLECTRITICATION. 
According to a report presented to the Government of Sweden by 
the State Railway Administration in November, the working of the 
line between Kiruna and Kiksgransen has fully corresponded to 
the requirements, This railway, which was converted from steam 
to electric traction in January, 1915, has a total length of 80 mfles, 
It is operated by means of single-phase locomotives which haul 
goods trains each conveying 2,000 tons of iron ore, in addition to 
passenger trains. As sufficient experience is said to have now been 
gained with the system used, the Railway Administration recom- . 
mends that the transformation of the section between Kiruna and 
Svarton (Lulea) should be undertaken. In this event the whole of 


- the mileage used for the carriage of iron ore in this part of Sweden 


would be provided with a uniform system which would permit of 
greater economy ‘in working and an inoreased utilisation of 
the plant at Porjus Falls station, which supplies energy to the 
first-mentioned line. 

SWITZEBLAND.—ELECTRIFIOATION OF THE STATE RAILWAYS.— 
The problem regarding the proposed conversion of the Swiss State 
Railways to electrio traction is beginning to assume a more definite 
stage. Early in December an important conference was held at 
Berne, at the instance of the Swiss Association for the Regulation 


of Water Powers and the Association of Electrical Engineers, under 


the chairmanship of Prof. Landry, President of the latter Associa- 
tion, to discuss the question of the electrification of the Federal 
Railways. Among the 250 persons present were representatives of 
all the transport undertakings, including members of the general 
management of the Swiss Federal Railways, and of the Federal 
Council of Government Departments, M. Thormann, the engineer 
who was in charge of the work of transforming the Lotschberg 
Railway, delivered a lecture on the various systems of electrical 
working, and proposed the adoption of the single-phase method, 
which has given every satisfaction on the Lotechberg Railway. 
After disoussion, a resolution was passed expressing a hope of the 
speedy conversion of the St. Gothard Railway and of the approach 
lines, together with the approach lines to the Simplon Railway, 
the conference being convinced of the advantages which would 
result from the better utilisation of the existing water powers by 
assisting in rendering the country independent, from an economic 
point of view, in regard to supplies of coal for railway working. 
The subject was also raised on December 15th, at the sitting of the 
Standerat, in connection with the consideration of the State 
Railway Estimates for 1916. M. Forrer, in reply to questions, 
stated that the matter of electrification now stood in the foreground 
of public interest, and the Federal Council shared the opinion that 
a forward step should be quickly undertaken, The work would 
involve an expenditure of nearly £20,000,000, but it would con- 
tribute towards securing the independence of the country. The 
Federal Railway Administraticn and the Railway Department 
would have to decide the problem of the particular system to be 
adopted, although members of the Standerat have aleo the right to 
express their views, as they would have to sanction the necessary 
credit votes. A decision as to the tystem was still outstanding, 
but M. Ferrer declared that it would have to be settled by the end 
of 1916 at the latest, before the erection of the power station was 
commenced, 
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(; ERMANY.—Sinoe the outbreak of war the number of tramway 
accidents has shown an alarming increase, due chiefly to teking 
experienced motormen and conductors for the Army, and filling 
their places with unskilled men. Statistics published in Munich 
show that in the period between the beginning of the war and 
December 8th, 1915, there were 425 collisions between tramcars, 
120 of these between August lst and December 3lat, 1914, and 305 
between January Ist and December 8th, 1915. Ia the same five 
montha— August to December, 1913—there were only six collisions, 


The collisions between tramcars and wagons and other vehicles: 


also show a tremendous inorease in the last 16 months, The muni- 
cipal authorities have decided to appeal to the military commandant 
to release motormen and conductors who are merely performing 
_ garrison duty, and permit them to return to work. 


Edinburgh.—At a meeting of the Tramway Com- 


mittee on Thursday, Mr. Hamilton, of Leeds, was present, and the 
proposed agreement between the Corporation and the Tramway 
Co. was discussed, 


_Glasgow.—Women Drivers.—The Tramways Com- 
mittee is proceeding with a scheme for utilising female labour in 
substitution for male. Already several hundred women are 
employed as car conductors and car cleaners. Protests have, 
however, been received from hae bos anisations with regard 
to the employment of women as rmen.“ Some time ago 
Mr. Dalrymple, the general manager, with the consent of the Com- 
mittee, trained five young women for the work of the driving 
platform, and after serving a probationary term they were put in 
charge of care. So successful has the experiment proved that it 
is now proposed to train a number, not exceeding 30, of additional 
women to enable the manager, should the occasion arise, to advise 
the Committee on the advisability or otherwise of employing 
women as car drivers. 


Halifax.— FEMALE LABOR. — During the course of a 
discuesion on the appointment of women as conductors on the 
Halifax cars, a deputation from the Tramwaymen's Union was 
informed that it was not the intention to continue the employment 
of women on the tramways after the termination of the war. 


Neweastle-on-Tyne.— A landslide took place on the 
27th inst., on the North-Eastern Co.'s electric railway, at Lants 
Quarry. between St. Peter's and St. Anthony’s stations, near the 
River Tyne; a portion of the railway embankment elid away, 
leaving the railway track suspended in the air. 


Stockport.— STRIKE. — About 30 men employed in the car 
depot came out on strike on Tuesday, because their demand for a 
bonus on aimilar lines to that granted to car drivers had not been 
acceded to. The Tramways Committee had suggested a revision 
of wages, but the depét men would not agree to that. 


TELEGRAPH and TELEPHONE NOTES. 


Australia.—The Public Works Committee of the 
Federal Parliament has submitted its report upon, proposals to 
establish further automatic telephone exchanges. The savings 
effected where the automatic syetem has been installed tend to 
show that, although the cost of installation is much higher than 
is the case with the manual system, under the full automatic 
system the working cost on each line would be reduced approxi- 
mately £1 a line a year. 

It is estimated that the Sydney Exchange will cost £116,801 for 
5,000 lines, or £339,899 for 20,000 lines. The immediate suggestion 
is to install a switching equipment of 5,000 lines. At the time of 
transfer it is estimated the revenue will be £5,180, and with 20,000 
subscribers, £185,000. 

For Malvern, also, will be installed an automatic switchboard, 
having a present capacity of 3,600 lines, but capable of extension 
to 7.500 lines. The immediate cost of the work is estimated at 
£46 933. The estimated revenue with 3,600 subscribers connected 
is £23.910, The Committee expresses its approval of the 
proposals. — 

The Collingwood station also will be anew one with a present 
capacity of 3,400 lines and an ultimate capacity of 9,000 lines. The 
estimated immediate cost is £19,752. The revenue is estimated 
as £22,610, with 3,400 subscribers connected. 3 Mining 
Standard. 


Berlin-Sotia. — Direct communication by telephone 


between Berlin and Sofia, Bulgaria, has been opened.—7. and 
T, Age. 


Duplex Marconi Wireless.—The trans-Atlantic wire- 
less circuit between Louisburg, Cape Breton and Clifden, Ireland, 
is being operated automatically as a duplex, the Wheatstone being 
used for transmission and the Dictaphone for reception.— T, and T, 
1%. 


Long-Distance Wireless. —On November 29th an 
operator of the Federal Wireless Telegraph Co., at Honolulu, 
Hawaii, picked up mesages transmitted from Nauen, Prussia, to 
Tuckerton, N. J., approximately 9,000 miles away. It is stated that 
the signals, as received, were very clear.— T, and T, Age. 


Dunedin. 


Russia. —A temporary interruption in telegraphic com- 
munication between England and Ruesia last week was removed 
at the week-end. — 


Telephonic Interruptions.— A violent storm on 
Monday night brought down numerous telephone wires in various 
parts of the country, and communioation between London and 
important provincial towns was in many oases restricted or 
completely interrupted. Communication between Cardiff and 
Birmingham, Liverpool and Manchester was stopped. 


— ... 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Australia,—ADELAIDE.—January 19th. P.M.G. Ccm- 
mon- battery switchboard. See “Oficial Notioes November 19th.° 

January 26th. Deputy P.M.G. Twenty tons of galvanised-iron 
wire, 400 lb. to the mile.* 

January 26th. Deputy P, M.G. Telephone instrumenta, parta 
and acdessories.* 

BRISBANE.—February 23rd. P. M. d. 
See “ Official Notices Dec. 17th. 

April 15th. P. M. G. Common battery multiple switchboard, or 
automatic or semi-automatio switchboard, and associated apparat us. 
Bee ‘Official Notices to-day. 

SyDNEY.—January 3lst. Three eleotrioally- operated railway 
freight - oar transferers, for Jones Bay wharfage, Pyrmont. Particu- 
lars from Engineer-in-Chief of the Harbour Trust, Circular Quay. 
February 7th. Metropolitan Board of Water Supply and 
Sewerage. For No. 1 pumping station at Ultimo. Two centrifugal 
pumps and electric motors (4,000 gallons per minnte each), 
switchboards, starters, kc. Contract No. 1,301.° 

February 28th. Municipal Council. ‘Tenders for induction 
regulators. Specifications (11s. 6d.) from the Electric Light 
Department, Town Hall, Sydney. 


Bristol.— January 4th. Electric fittings for six months, 
for the B. of G. Mr. J. J. Simpeon, Clerk, St. Peter's Hospital. 


Darlington. — January 12th. Corporation. Ocal 
bunkers, elevators, &o., for the electricity works. Specifications 
from the Borough Electrical Engineer, Haughton Road. 


Wheatstone appara(u 


London.—St. Pancras.—January 10th. B.C. Steel 
constructional work (power-house extension) for the Electricity 
Department. Specifications (£1) from the Borough Electrical 
Engineer, 57, Pratt Street, N.W. 

HAM STA D.— January 6th. B. O. Electrical engineer's stores, 
oile, &. Particulars from the Town Clerk, Town Hall, Haverstock 
Hill, N.W. 

IsLINGTON.— January 2 lst. B.O. Twelve monthe’ supply of 
engine- room stores, electrical fittings, meters, catlee, Ke. See 
“ Official Notices to-day. 


Manchester.—January 5th. Alterations and additions 
to pipework and condensing plants for Nos. 13 and 15 turbines, 
Stuart Street station. Mr. F. E. Hughes, Secretary, Eleotricity 
Department, Town Hall. 


Newton-in-Makerfield.—January 3rd. U. D. C. Two 
Lancashire boilers, one eteam-driven gas exbauster, one 25. . P. 
D. C. electrical eet. Specification from Mr. R. T. Surtees, Gas 
Works, Newton-le- Willows, 


New Zealand, — AuckLANx D. — February 28rd. City 
Council. Centrifugal pumping electrio motors, and automatic 
starting and controlling apparatus, for the four city pumping 
stations. Specifications from the office of the Water Board, Town 
Hail, Auckland. 

DUNEDIN.—May 17th. City Conncil. (1) Tramcar bodies; 
(2) electrical equipment. Plans, &., from the Town Clerk, 


RAETIHI.—March 14th. Town Board. 40-8.P. hydro-electrio 
generating set. switchboard, &c. Plans and particulars from Messrs. 
H. W. Climie & Son, Raetihi.* 


South Africa.—DURBAN.— January 5th. Corporation 
Telephone Department. (1) Telephone apparatus and materials ; 
(2) underground cables; (3) 540 c.i. pipes, 9 ft. long, for cables. 
Messrs. Webeter, Steel & Co., 5, East India Avenue, E.C., are the 
Corporation’ s London agents. s 


Spain.— January 20th. Installation and working of an 


electric lighting system at Segovia for five years, for the municipal 
authorities.“ 


Specifications for the items marked * oan be seen at the Board 
of Trade Commercial Intelligence Branch in London. 
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* CLOSED. 


Aldershot.—The U.D.C. has accepted the tender of 


Messrr. Spencer, Whatley, Ltd., for the supply of 1,500 tons of 
Griff peas coal, at £1 38. 3d. per ton, for the electricity works. 


Australia.—The following tenders have been accepted: 
Victorian RalLwars DEPARTMENT. 
15 tons of galvanised telegraph wire, £267.—-The Whitecross Co, 


Pusiic Worxs (SHIPYARD), WILLIAMSTOWN. 


Mot s for machine tools.— Gardner, Waern & Co., £148; Aust. General 
Electric Co., £331. 


N. S. W. Posiic Worxs DEPARTNENT, 
Switchboard for Port Kembla power station.— Panels 1 and 2, and additions 
tn existing panel, £358, Aust. General Electric Co.; panels 8 and 4, 
£ 90, Haes & Eggers, Lid. 


Weer Avstratta Tenner Boarp. 
Static trausformers (Railway Department), 80 x. v. 4. and 200 k. v. A., £331.— 
J. R. W. Gardam. 


Sour AWG TAALIA Burr AND TENDER Boarp. 
20 tons of copper wire, 2. 170.— Harris, Scarfe & Co. 


BYDNEY Crrr Councir. 

The Electricity Committee recommends that the tender of Mets“ s. N. 
Guthridge, Ltd., be accepted for a 2, 000. R w. motor-converter constructed by 
Messrs. Bruce Peebles, Ltd., at £8,957; and that tenders for motors for hiring 
out be accepted as follows :— 

Beotions A, B. C and D.— Aust. General Electric Co. Tender “A” for 

motors manufactured by the General Electric Co. of U. G. A., and 

te nder “C” for starters manufactured by the B. T. H. Co. 

Secti eu E.— Aust. General Electric Co. ender A for motors and 

starters manufactured by the G. E. Co. of U.S.A. 
Section F.—Standard Waygood Hercules, Ltd., for motors and starters 
manufactured by the British Westinghouse Co. 
And that the following initial orders be given :— 

Bection A, motors £928, starters £57. Section D, motors £1,487, starters 

£155.- Section E, motore £2,028, starters £548.—Aust. Gen. Elec. Co. 

Section F, motors £129, starters £63.—Btandard Waygood Hercules, Ltd. 
Also that 68 motors, at prices 30 per cent. in excees of the contract which 
expired on October 8th, be obtained from Standard Waygood Heroules, Ltd., 
at £3,996; and that additional switchgear and transformers b> obtained under 
existing contracts from N. Guthridge, Ltd., £1,498; British General Electric 
Co, £457; British Wes.inghouse Co., £502; Aust. General Electric Co., £441. 

— Tenders. 
PusLic Wonxs DEPARTMENT, SYDNEY. 

104 46 Edison cells, in four batteries of 26 cells each, for the Newcastle 

workshops, £551.—Standard Waygood Hercules, Ltd. 


—Sydney Evening News. 
MELBOUBNE.— The Melbourne, Brunawick and Coburg Tram- 
wavs Trust has accepted the tender of Meeers. Burt & Tiums, at 
£27,363, for construction of the permanent way. 


Ilford. The tenders of Messrs. W. T. Henley's Telegraph 
Works Co., Ltd., have been accepted by the D. C. for the supply of 
3,387 yards of triple-concentric cable, at £2,260, and for joint 
boxer, at £59. Eleven tenders were received. 


Ryde.—The T. O. has accepted the tender of Messrs. 
Ruston, Proctor & Co., Ltd., for a semi-Diesel engine for pumping 
purposes, at £298, 


—— a 


FORTHCOMING EVENTS. 


Rontgen Society.—Tuesdsy, January 4th. At 8.15 p.m. At the Institution 
of Electrical Engineers, Victoria Embankment, W. C. Paper on Some 
Observations upon the Occurrence of Uranium,” by the President, &0. 


Royal Institution of Great Britain.—Tuesday, January 4th, Thursday, 
January 6th, and Saturday, January 8tn. At 8p.m. At Albemarle Street, 
Piccadilly, W. Christmas Lectures for Juveniles, ‘ Wireless Messages 
from the Stars,” by Prof. H. H. Turner. 


Greenock Electrical Society.— Friday, January 7th. At 7.45 p.m. At the 
Temperance Iostitute. 19. West Stewart Street. Paper on The Economy 
af Electricity in a Small Household,” by Mr. W. B. Smith. 


Electro-Harmonic Society,—Friday, January 7th. At 8 p.m. At Holborn 
Restaurant. Smoking concert. 


Manchester Association of Engineers.—Saturday, January 8th. At Grand 
Hote), Aytoua Strect. Paper on The Importance of Uniform Conditions 
fur Engineering Operations and Industrial Work,“ by Mr. A. Etchells. 


NOTES. 


A Happy New Year !—We wish all of our readers— 
mauufa turers, professional and commercial men, electrical 
engineers engaged in munitions production at home, and friends 
in the Fleet or in the trenches—all the good that they can wish 
for themselves in 1916. May the Victory of the Allies not be lon 
deferred, permitting the electrical industry to return to its norm 
interests and activities. 


Russian Iron for Electrical Purposes.—In 1913 
the quantity of iron imported into Russia for the construction in 
that country of electrotechnical apparatus amounted to a total of 
4,000 tons, Investigations recently carried out have shown that 
in the Ucals there are large reserves of iron which, suitably treated, 
would serve quite successfully for this purpose, not only as a con- 
stractional material, but also in respect of its magnetic properties. 
It is hoped that in the future Russian iron will take the place of 
German iron in the national eleotrotechnical industry. 


Chain Screen Doors for Furnaces.—Everyone who 
has had to work round ovens and furnaces knows what discomfort 
has to be endured by the attendants from the heat when the doors 
are thrown open, and, further, what a chilling effect the inrushing 
cold air has upon the interior of the furnace and its oontente. 


Doors, however, must be opened, be it to renew the charge, mani- 
pulate the contents, or study the interior conditions. 

The Wiegand chain screen doors, in the form used mostly around 
Klass, metal and chemical furnaces, consist of a multitude of 
freely hanging individual strands of steel chain suspended close 
together from a steel bar in a manner to form a continuous sheet 
or curtain of chain, not unlike the familiar Japanese screen. 

Tais curtain effectively hinders the heat from leaving the fur- 
nace and the cold air from entering. The loosely hanging strands 
are parted with ease and pressed aside by the tools or other objects 
projested into the farnace, falling together again afterwards. 

Tae holes in the links of chain permit an unhampered view of 
the interior—in fact, a better survey than under ordinary condi- 
tions may be obtained, as the glare is toned down, and the eff.ct 
is similar to looking into the farnace through a piepe of wire 
gauze. 

The doors are supplied ia “automatic” and non-automatio 
forms, The automatic is employed mostly on- boiler furnaces, 
where the opening of the ordinary fire door causes the screen to 
‘unroll from a cylinder hung above the furnace opening. The 
non-automatic, which is much used on ovens and other furnaces, 
ie much simpler in construction. The chains formiog the screen 
are suspended from a bar and may be raised out of the way by a 
hand chain running through a pulley overhead. When needed, 
the screen is lowered into supporting brackets fixed at the sides 
of the opening. 

These chain screen doors are the result of several years of 
experimentation, having been first adapted for use on boiler fur- 
naces, where they have been in practical operation for three years. 
They are made by the E. J. Codd Co., Baltimore, Md., U.S.A.— 
Metallurgical and Chemical Engineering. 


Reinforced Concrete Construction.—The London 
Gazette for Dacember 28th oontains the full text of the regulsticns 
made by the London County Council, and confirmed by the L cal 
Government B. ard, for the use of reinforced concrete in building 
construction. The regulations are very detailed, and inclade tech- 
nica] data and formule t> b> used in calculating bending moments, 
resistance moments, permissible loads, &. 


An Excellent Record.—At the outbreak of the war 
the Calico Printers’ Association, Ltd., of Manchester. hai a staff of 
37 electricians engaged on maintenance work. Within the first 
two months 15 joined the Forces, and within the first six months 
10 left to take up various grades of work for the Government. 
There then remained a staff of 12, nine of whom have attested, the 
remaining three being over military age. Oat of the nine attested 
men the Association is hoping to retain at least five to enable the 


electrical department to continue its operations. How important 


these operations are may be gathered from the facts that all the 
engineering shops, many of which are electrically operated, are 
working at full speed; over 400 dynamos and motore, representing 
between 11,000 and 12,000 H. P., are daily at work, and some 600 
miles of wire and 30,000 lighta have to be maintained. We recently 
recorded that a late member of the staff had heen granted the 
“Croix de Guerre for gallautry in France. The department 
certainly seems to be doing its bit. | 


New Motor-Car Lighting Regulations.—Under the 
new motor-car lighting regulations which come into force on 
January 10th, not only are all headlights prohibited, but it is pro- 
vided that, where electric side lamps are used, the bulbs must not 
exceed 12 watts, or give, in use, a greater candle-power than a 12- 
watt bulb, as standardised for side lights by the Engineering 
Standards Committee. The front glass, if circular, must not 
exceed 6 in. in diameter, and, if rectangular, the longer side must 
not exceed 6 in. The whole of the front glase must also be 
obacured with one thickness of ordinary white tissue paper. In 
certain scheduled areas the light must be further obscured by 
diske of cardboard or opaque material in which are pierced six 
small holes, 


Institution and Lecture Notes.—Diesel Engine 
Users’ Association.—At the December meeting of the Associa- 
tion, Mr. Geoffrey Porter, borough electrical engineer to the 
Worthing Corporation, was elected President; and Merers. C. O. 
Milton (Maidenhead), C. Gould (Letchworth), aud H. Leslie 
Dixon (Leatherhead), were elected members of the Committee. 
Me. Percy Still (Chelsea) was elected as Honorary Secretary. The 
Acting Hon. Sesretary for the current year stated that there had 
been an inorease during the year of 19 members, the total member- 
ship to date being 48, and representing 104 Diesel engines, having 
a total horse-power of 23,984. Daring the year 1915 a work of 
considerable importance had been accomplished in drawing up a 
standard form of policy of insurance against breakdown specially 
applicable to Diesel engines, in conjunction with Messrs. Bankr, 
Warner & Co., Ltd. Under this arrangement preferential terms 
are granted to members of the Association, or to the undertakings 
for which they act. The scheme also provides for inspection of 
engines and full reports by engineers who have made a special 
study of Diesel engine plant. The subject of income-tax assess- 
ment, and of the allowance made for depreciation by the 
Inland Revenue Authorities, also received careful consideration. 
Before the conclusion of the meeting, the retiring President, 
Mr. J. E. Edgoome, referred to the rapid growth of the Association 
from small beginnings, and spoke of the work carried out, which 
had proved useful, not only to users of Diesel engines, but also to 
engine makers and others interested in the industry. The next 
meeting will be held on January 19th, 1916, when the subject of 
the possible use of ‘Tar Oils and Fuel Oils from other Sources ”’ 
will be considered, | 
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Electrical Association of Australia (Victoria Section).— 
The Council reports that 22 members of the Association have 
joined the Expeditionary Force. One, Lieut, R. T. Watte, died as a 
result of wounds received at the landing at Gaba Tepe. Mr. 
E. H. W. West wood has resigned his office as secretary, owing to 
military duties. The average attendance at meetings has been 51°8 
members and visitors. The scheme for licensing wiremen, whioh 
was delayed by unforeseen circumstances, will be submitted in the 
near future. i 

Association of Mining Electrical Engineers.—At a recent 
meeting of the Yorkshire Branch, at Sheffield, a paper was read by 
Mr. Andrew Gibson, of Glasgow, on Bearings of Eleetrioal 
Machinery.” He said that ball bearings fulfilled better than any 
other type the principal aim of bearings— to reduce friction to a 
minimum. Properly installed, ball bearings required very little 
attention and very little oil, but it was essential that they should 
not be allowed to run dry. . ö 

Royal Society of Arts. —The following are included among 
wo for meetings during January and February, 


Wednesday, January 5th, 8 
Thomson, LL. D., F R. B., Crystalllsation.“ (With experiments.) 
Wed uesday, 8 12th, 38 p.m. (Juvenile Leoture.) James Swinburne, 
; F. R. B., The Science of Some Toys.“ 
Wednesday, February 9th, 430 p.m. (Ordinary meeting.) Prof J. A. 
g Fleming, F. R. B., The Organisation of Solentific Research.” 


Volunteer Notes.— ENGINEERING INSTITUTIONS’ VOLUN- 
TEER ENGINEER Corrs.—Orders for week commencing January 
3rd, 1916.—By Lieut.-Col. C. B. Clay, V. D., Commandant. 

Drills, 6.25 to 7.25; 7.25 to 8.25 p.m. 

Monday, January 3rd.—Sections 1 and 2, Technical ; Sections 
8 and 4, Squad, Signalling Sections and Recruite. 

5 5 January 4th.—School of Arms with Architects Corps, 
6 p.m, 

Thursday, January 6th.—Secfions 1 and 2, Shooting. 

Friday, January 7th.—Sections 3 and 4, Technical ; Sections 1 
and 2. Squad. Signalling Sections and Recruits. — : 

Officer of the Week: Monday, January 3rd, 1916, to Saturday, 
January 8th, Mr. L. C. Hughes- Hallett. 

Platoon on Duty. Monday, January 3rd, to Saturday, January 
Sth.— No. 1 Platoon. l 

Platoon on duty to provide a piquet for Headquarters of one 
N.C.O. and three men, and also one N.C.O: for instructing recruits. 

Sections for Technical Parade at Headquarters, London Elec- 
trical Engineers, 46, Regenoy Street, S.W. ot 

Rections for Shooting Parade at Miniature Ranges. 

. Unless otherwise ordered, all Parades at Chester House. 
E. G. FLEMING, 
Acting Adjutant and Cumpany Commander, 


Fatalities. —On Sunday last, at Eastbourne, a motor-car 
belonging to a visitor collided with and smashed one of the elec- 
tricity supply H.T. switch pillars ; two men who came to render 
assistance received fatal shocks. and several others had narrow 
escapes. The occupants of the car escaped injury, and, acoording 
to the Times, it is thought that the car was not actually touching 
any live metal, until it was moved by the men who came to help, 
when owing to the front axle coming into contact with a wire, 
the metal work of the car, which was rubber tired, becs ma alive, 
and two of the men were killed. An inquest was opened on the 27th 
inst., and was adjourned in order that the Board of Trade might 
send down an expert. 

An inquest has been held into the death of a driver in the A S. C., 
who, during the gale on Monday, fell among some electric lighting 
wires used for lighting the Blackheath huts, which had been 
cone down, and received an electric shock. Verdict, “ Accidental 

ea tf 


Removing Iron Scale by Electrolysis,—When iron 
Is worked into sheets, wires, tubes, X., the well-known bluish-black 
scale is produced each time that it is heated to the annealing 
temperature, or in the case of tubes, tothe welding temperature. 
This hard scale must be removed before the metal can be again 
rolled or drawn, or before it can be tinned or galvanised. This is 
usually done by immersing the oxidieed metal in sulphuric acid, 
which is termed “ pickling.” ; l 
_ The black oxide of iron is Fe,O,, and this is not soluble in 
sulpharic acid. The ecale is removed partly by dissolving the iron 
underneath it, and partly by forcing it off by generating hydrogen 
gas between the scale and the surface of the clean metal by the 
dissolving of the metal by the acid. The process is, therefore, 
intrinsically incorrect in principle, as it is not a true dissolving 
of the scale, but must consume good iron and a corresponding 
emountof aoid. | Ma oh aa Ga ER a gee es 

In the electrolytic process, however, the action is reversed ; the 
scale is rendered readily soluble and the metal insoluble, hence it 
is correct in principle, the scale alone being diesolved. In this 
process, first brought out by C. J. Reed, and patented by him, 
the iron is made the cathode, and the oxide dissolves readily ; 
it is not reduced to metallic iron, but goes into solution as oxide. 
When the current density is high enough to keep the clean metal 
covered with hydrogen, no good metal will be dissolved. Hence 
the process is correct in principle; it will diesolve the scale only, 
will not dissolve any good metal, and. will require the consumption 
of only as muh acid as is necessary to dissolve theiscale. 

Although the amount of good metal and acid consumed in the 
ordinary pickling proc pa, and saved by the electrolytic process, 
may be tmall relatively to the weight of the article pickled, yet 
when many tons of steel are cleaned per day, as in some large 
works, the value of these unneces-ary wastes is considerable. Mr. 
Reed estimates that this saving would be about 50 to 75 cents per ton. 
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p.m. (Juvenile Lecture.) Prof. John M, 


The anode in this process {a most conveniently mads of lead, 
The ordinary scale is removed in about a minute's treatment, las 
when thinner, and more when thicker. The cost of the electrical 
energy is very small, amounting to only a few cents per ton dt 
wires and sheets. The iron comes out of the bath almost white 
resembling silver, in marked contrast to the dirty chide er ag 
in the ordinary pickling process. It is then probably fiso in 
much better form for galvanising and tinning.—Carl Hering. in 
Met. and Chem, Eng. 


Electric “Guard Wires.“—In [Industrie Electriqu 
for December 26th an illustration is given of the electrically. 
charged wire fence erected. on the Germans along the Dutob 
frontier to prevent desertions. The fence consists of several wires 
mounted on insulators and connected with æ source of high- 
pressure current, Ordinary barbed-wire fences on either shie pre- 
vent accidental contact with the electrified lines. The cas this 
system enables an effective barrier to be provided, any 
sentries to be dispensed with, but of course the electrié fence 
presents no difficulty to an electrician, and the Belgians are said to 
pass through the barrier with the greatest ease, with the aid öl an 
ordinary barrel. Getting inside, the Belgian makes the barrel 
roll towards the electric fence by adopting the method of a squirrel 
in its cage; when the barrel reaches the fenoe, the iron hoops 
round it earth the wires, and the traveller, perfectly sheltered 
within his cage, passes under them without any risk or ioon- 
venience, . 


Reserved Occupations—A supplementary official lis, 
of reserved occupations includes :— 
In all industries—Works Chemiste. i 
Electricity Meter Manufacture—Calibrators. 
Boiler Insurance Companies Bailer inspectora, technicà! office 
staff. . 


Artificial Rubber.— According to German reports, Prof. 
Memmler, of the Univerrity of Berlin, has discovered a procem fot 
the manufacture of synthetic rubber, and a Frankfort firm of tin. 
makers has proved its practical value by exhaustive teste. Ths 
Frankfurter Zeitung opines that in the course of time the mann. 
facture of synthetic rubber will make it unnecemary to import 
rubber into Germany, and one of the gravest inconveniences ceused 
by the stoppage of German oversea traffic will thus be removed ; 
German science has made one more contribution towards Winnigg 
the war.” 


For Sale. — Messrs. B. Norman & Son will ell by 

auction without reeerve, at Westbourne Grove, W., on Jana 
12th, a 60-H.P. gas engine, dynamo, switchboard, fittings, &a. of 
which some particulars are given in our advertisement peg 
to-day. . 
_ Appointments Vacant,—Shift engineers, station ftten 
wiremen and engine drivers (steam and oil engine), for tbe 
Southern Command Military Camp, near Salisbury ; two switch- 
board attendants for Wakefield Corporation. See our advertise 
ment pages to-day. 


OUR PERSONAL COLUMN, 


The Editors invite electrical engineers, whether connected with tl 

technical or the commercial side of the profession and iat 
also electric tramway and railway officials, to keep readers of 

. ELECTRICAL REVIEW posted as to their movements, 


—_——- 


Central Station Officials. —A Melbourne paper savs 
that the chief engineer of the Tasmanian Government bydre- 
electric department has madé the 1 . — 
Power station superintendent, Mr. H: H. A: Curtis, of Lake 
Coleridge, New Zealand : shift engineer, Mr. B. S. Marvhil.. 
of Dunedin; Mr. P. S. -M'Artkur; of Hobart: and Mr. G. F 
Evans, of Balmain, Sydney. D 

Mr. R. AlLAx Brown has. been. appointed by the Fulkirs 
Town Council electrical engineer for the burgh in pluce €! 
Mr. Harold Ranson, who recently resigned with the otat 
of joining H.M. Forces. Mr. Brown gerved his apprentkesi:p 
in. Greenock; and afterwards held.a position in copa 
with Glasgow Corporation .tramways. He went.to abuh 
five. years ago as chief assistant engineer at the Copies 
electricity Works, and for the past three months bas b 
acting as interim engineer. Sag 5 

The staff of the Bermondsey electricity works presented Yr, 
W. TANcRED with a handsome clock as a parting gift on ms 
leaving Bermondsey to take up his appointment at the pore: 
station, Stalybridge. 


General. MR. Cecit SaixsBURV, managing dirdelbt 
of Messrs. Stothert & Pitt, Ltd., of Bath, who is to be mar 
ried on January lst to Miss Lois Alder, has been presentat f 
the working staff with a silver card tray, and by the .. 
ployés with a silver salver, silver rose bowl, and a evtet 
match-box. . 

Eastern Engineering states that Mr. Artacr H. Pernt 
(Messrs. Preece, Cardew, Snell & Rider, of London) rave! 
arrived in Shanghai. Hestopped at Hong-Kong, where his F 
are consulting engineers to the Colonial Government ard 8 
the Hong-Kong Electricity Supply Co., and honorary che 
ing engineers to Hong-Kong University. Mr. Preece wet» 
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remain in Shanghai about a fortnight. He went to Shanghai 
in response to the request of the Shanghai Municipal Council 
that his firm send out a inan to advise the Electricity Coni- 
ittee and Council generally on all points connected with the 
electricity, extension undertaking.”.. He was the principal 
guest at the first annual dinner of the Hong-Kong University 
Engineering Society, held on December sth. Prof. C. A. 
Middleton Smith, who presided, remarked that China was the 
Mecca of engineering, 


Roll of Honour.—Rifleman [Ernest Apsort, of the 
12th Battalion Rite Brigade, lately on the Rugby staff of the 
British Thoinson-Honsten Co., Ltd., has been killed in Franee. 

Bombardier Javes Burke, of the Roval eld Artillery, for- 
merly an electrician employed by Mr. R. Varley, of Colne, 
has been wounded in France, and is now in hospital at 
Boulogne. 

We regret to learn of the death, at the age of SP vears, of 
Second-Lieutenant W. O. Garrerr, who had been for some 
years in the service of Messrs, Siemens Bros. DID Works, 
Ltd., at Madras. Mr. Garrets left Madras in October, 1914. 
having obtained a cimmnission in the Queen's Own 8rd 
Sappers and Miners, and after a short training in Bangalore 
he left for the front in Mesopotamia, whence he is now 
reported to have been killed in action.“ 

The death is reported in action of M. Georces Meyer, for 
some tnne secretary of the Chambre Syndicale des Indastries 
Electriques, aud chairman of the seventh section of the same. 

Private FRANK WHITAKFR, of the West Yorkshire Regiment, 
who went to the Dardanelles on July Srd, has been missing 
from his regiment for some time. He is 38 years of age, and 
had fought in Egypt, being present at the battle of Khartoum. 
Prior to the outbreak of the present war be was engaged with 
the Yorkshire Hlectrie Power Co. l 

News has been received of the death, as a result of wounds 
received in the battle of Loos, of Sergeant J. Duro, of the 
West Cheshire Regiment. Sergeant Dalton had seen service 
in India and South Africa, and had been with the Forces 
since August. 1914. Ile was wounded during the retreat from 
Mons and was invalided home, but returned to the firing 
line again. Prior to the war he had, for six years, been en- 
gaged with the Phoenix Dynamo Manufacturing Co., of Brad- 
ford. 

Private CLIFFORD BENTLEY, of the Pth Battalion Yorkshire 
Regiment, has died as a result of wounds received in action 
in France on September 30th. He was formerly engaged at 
the Heckmondwike electricity. works. 

Lance-Corporal ERNST LAKHY. of the Oth Battalion West 
uding Regiment, bas been killed whilst on patrol duty 
in France. He was 21 years of age. and was formerly em- 
ployed at the Halifax Corporation electricity: works. 

Obituary.— IIR. A. T. Wepss.—The death occurred 
on December Llst, after au illness of ten months’ duration, of 
Mr. Alfred Thos. Webb, who for about 20 vears had been 
on the staff of Messrs. Crompton & Co., electrical engineers, 
of Chelmsford. He was 55 years of ape. 

HERBERT ARNAUD TayLor.--We learn with very deep regret 
of the death of Mr. Herbert Taylor, of the firm of Clark, 
Forde and Taylor, which occurred early oun Thursday 


Inorning, the 23rd inst. Mr. Taylor was seventy-four 
years of age, and had been in failing health for some 
time past. Herbert Taylor obtained his commission as 


Lieutenant in the Royal Engineers (in June, 1562) when nearly 
21 years of age. Ordered abroad at a time when, tor urgent 
private reasons, it Was necessary to stay in England, he re- 
signed his commission and became a pupil of the late Mr. 
Latimer Clark, F. R. S., in 1807. This marked the introduction 
to telegraph -and subinarine cable engineering to which his 
whole hte was devoted. Mr: Taylor, up to the ‘time of? his 
demise, Was a partner in the firm of Clark, Forde & Taylor, 
the termination of his partnership occurring at his own request 
at the end of the present years During Mr. Taylor's pupilaye, 
and whilst acting tor Mr. Clark as bis chief assistant engineer, 
a large amount of useful work was carried out by him, notably 
in connection with the series of experiments which resulted in 
the production of the well-known Clark's Standard Cell and 
the determination of its E. MI. F. in absolute measure, ete. In 
this work Dr. Alexander Muirhead was also associated. We may 
also mention the experimental work on the effect of tempera- 
ture on the electrical resistance of gutta-percha covered’ con- 
ductors, Which was carried out by Mr. 'Favlor on behalf of 
Mr. Clark. The first important cable work upon which ‘he 
Was engaged was the Persian Gulf cable of 1868, Latinier Clark 
being the engineer appointéd by the Government to carry out 
the laying operations. On the voyage out to Bombay, on the 
P. & O. steamer Carnatic, the ship struck the Shadwan 
Reef in the Red Sea, many lives being lost. Mr. Taylor 
happily escaped by swimming to the Reef, on which some 
days were spent before relief came. The greatest trouble to 
Mr. Herbert Taylor was the loss of the whole of the testing 
Instruments, but he, with improvised apparatus, sought 
for and constructed by himself, made the loss sufficiently 
good to insure the proper testing and control of the 
electrical part of the work during the laving of the cable. 
In 1892 Herbert Taylor became a partner with Latimer Clark, 
H. C. Forde and Charles Hockin, thus forming the firm known 
as Clark, Forde & Taylor, who, during the past 40 years, have 
acted as consulting engineers to all the great submarine cable 
companies, and whose name is intimately associated with the 
development and progress of submarine telegraphy. Beginning 


with the laying of the 1873 and 1874 Anglo-Atlantic cables, and 
in the succeeding years, Herbert Faylor acted as engineer on 
expeditions too numerous to record, including many of the 
lines of the Eastern Group. Indeed, tens of thousands of 
miles of cable were laid in all parts of the world under his per- 
sonal supervision. The last foreign work undertaken by him 
Was in connection with the laying of the British Pacific cable, 
upon which project he gave evidence before, the Committee 
appointed to report upon the proposal, and for which subse- 
quently his firm were appointed engineers, and as senior partner 
Herbert Taylor was responsible for the specifications to which 
the eable was manufactured and laid. Beyond taking part in 
his firne’s engineering work, Mr. Taylor, in association with the 
Muirhead brothers, solved the problem of duplex working on 
submarine cables, and thus doubled the earning power of many 
millions of capital mvested in such undertakings. The intro- 
duction of automatic transmission of signals on cable circuits 
was also in no sinall degree due to his efforts. The construc- 
tion of highly sensitive relays was engaging Mr: Taylor's atten- 
tion When, in 1595, Mr. S. G. Brown approached. him in order 
to obtain his assistance in developing certain ideas relative to 
eable working, and this partnership resulted.in the invention 
of the drum cable relay and magnetic shunt, which have 
proved of such great benefit to the numerous cable companies 
which have adopted the system. Such a record impresses. upon 
us the services rendered to telegraphy by Herbert Taylor, whose 
many patents bearing on cable enterprise are evidence of his 
activities. Mr. Taylor was a member of the Institutions of 
Civil Engineers and Electrical Engineers, and served on the 
council of the latter for some years. As a member of the Sub- 
Conunittee on Cables, appointed by the Engineering Standards 
Committee, Herbert Tavlor, with his exceptional knowledge of 
copper conductors, assisted materially in their deliberations. 
Unfortunately Mr. Taylors natural reserve and dislike of pub- 
licity led to a large amount of interesting experimental work 
done by him not being published. We mention, however, 
papers on the “The Electromotive Force of Mercury Alloys.” 
Hockin & Taylor; “ Temperature Coefficients of Conductivity 
Copper" (C. F. & T.), which latter have been adopted by 
the Engineering Standards Committee. Those who knew 
Mr. Tavlor udmired him for his personal gifts and ever 
courteous manner. A staunch friend, and mcdest to a degree, 
he never had what is called the“ business instinct.” Disin- 
terested and ready to assist any and all who came to him for 
help and advice on whatever matter it micht be, assistance 
Was rendered with a graciousness that left him no enemies but 
many frends, who will sincerely feel their loss in the death of 
this loyal gentleman, to whom meanness of thought or idea was 
absolutely foreign and unknown. Mr. Taylor was well-known 
to one of the Editors of this journal. and to a number of our 
readers, who, we believe, will desire to join with us in tender- 


ing sympathy with the family in their bereavement. 


NEW COMPANIES REGISTERED. 


Electrical Manufacturers’: Co. of Great Britain, Ltd. 
(142,475). --Repistered December 2Ist, by Lindo & Co.. 2-3, West Street, Fins- 
bury Circus, E. C. Capital, £912,000 in l shares. Objects: ‘Tu carry on in 
Russia or clsewhere the business of commission, commercial, and general 
agents, contractors, merchants, bankers, enyincers, ironfvunders, shipowners, 
corriers, importers, exporters, buyers, sellers, and manufacturers of and 
dealers in machinery, implements, rolling stock, and hardware of all kinds, 
and to adopt an agreement between Bruce Pecbles & Co., Ltd., Crompton and 
Co, Ltd.. the Lancashire Dynamo & Motor Co., Ltd., Allen, West & Co., 
I. Id., Brook, Hirst & Co., Ltd., Eckstein, Heap & Co., Ltd., Whipp & Bourne, 
Ltd, and. this company. The signatories: (with one share each) are: E. H. F. 
Re. ves, 351, Salisbury House, Londen Wall, E.C., company „director; H. C. 
Siddeley, 28. Victoria Street, S.W., electrical engineer, Private company. 
The first directors (to number not less than two or more than ten) are J. H. 
Bunting, E. H. F. Reeves, H. C. Siddeley, W. J. Moggridge, J. A. Hirst; A. 
Eckstein, and S. Whipp. The said first directors are the respective nominees 
of the firms above named, and cach may retain office during the pleasure of 


the firm nominating him. No qualifcation required. Registered office: 26; - 


Victoria Street, S. W. 
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OFFICIAL RETURNS OF ELECTRICAL ; 
| COMPANIES. 


W. A. Creedon and Co., Ltd.—Debenture, dated December 
and, 1915, to secre £200, charged on the company's undertaking and pro- 
perty, present. ahd future, including uncalled capitah. . Holder: E -Stdat, 18, 
Brownlow Street, High Holborn, W. C. ; ‘area a 

Ardee Electric Co., Ltd.—Particulars of £2,000 debentures, 
created July 28th, 1915, filed pursuant to Section 93 (3) of the Companies 
(Consolidation) Act, 1908, and to Order of Court, dated December 13th, 1915, 
the whole amount being now issued. Property charged: The company’s under- 
taking and property, present and future, including uncalled capital. No 
trustees, 

Telephone Co. of Egypt, Ltd.—A memorandum of satis- 
faction to the extent of £2) on December 15th, 1915, of debenture stock 
covered by trust deed dated July 27th, 1904, and three supplemental deeds of 
acknowledgment dated February 21st, 1906, March 4th, 1908, and October 
27ih, 109, securing 200,000, has been filed. 


Oriental Telephone and Electric Co., Ltd. — A memoran- 
dum of satisfaction to the extent of £830 on December 15th, 1915, of deben- 
ture stock covered by trust deed dated June 28th, 1905, and supplemental deed 
of acknowledgment dated June 12th, 1907, securing 200.000, has been filed. 


Albert A. Ball and Co., Ltd.—Debenture, dated December 
ih, 1915, to secure £1,000, charged on the company's undertaking and 
Property, present and future, including uncalled capital at ans). Holler: 


A. A. Ball, 92, Hornsey Lane, N. i 4 


l 
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CITY NOTES. 


Melbourne Electric Supply Co., Ltd. 


Mr. J. B. BRAITHWAITE presided over the annual meeting, held 
at Finsbury Pavement House, E.C., on December 22nd. He 
said the only item on the debit side of the balance sheet which 
showed any change was the increase in the amount of con- 
solidated ordinary stock from £300,000 to £375,000. The de- 
benture issues were the same except that, of course, they had 
redeemed a further amount under the sinking fund. The divi- 
dend equalisation account of £10,000, established last year, 
remained intact. The balance carried to the profit and loss 
account wae £64,777, which was much larger than last year. 
. To deal first with the figures of the Melbourne undertaking, 

the income from private lighting was £94,791, against 481, 778; 
from power, heating. etc., 444.303, against £37,466; from public 
lighting, £8,311, against £7,017; and from the supply to the 
municipal tramways, £21,443, against £16,836. The next item, 
that of bulk supply, £2,520, was exceedingly gratifying. Last 
year he told them they had commenced a bulk supply to one 
of the outlying municipalities of Melbourne, from which, at 
that time, they. got the insignificant revenue of £321, but he 
pointed out the importance of that fact. Now they were supply- 
ing five of these outlying municipalities, so that it looked as 
if they had permanently put a stop to the idea of everyone 
putting down a little power-house of his own. Of course, 
the company supplied these municipalities on extremely rea- 
sonable terms—cheaper than they would be able to get a 
supply from a power-house of their own—but it consolidated 
their position and gave them an additional load. This year 
they had received eight times as much from that source as 
last year, and it was an item which was going to increase 
largely in the future. Meter rents, 48.084. showed an in- 
crease due to the increase in the number of customers, and the 
total revenue of the undertaking was £179,752, against 
£149,959, or an increase of about £30,000, which, in view of 
the war, the reduction made in price to consumers, and the 
drought from which the colony had only recently recovered, 
must be considered very satisfactory. On the other side. the 
generation of electricity had gone up from £27,125 to £35,072, 
the distribution of electricity from £1,695 to £1,794, repairs 
and renewals from £9,913 to £11,142, carbons, lamp renewals, 
ete., from 44.773 to £5.273, and general charges from £13.929 
to 419.013. In connection with the latter item, he might say 
that 89 of their employés, or 17 per cent. of the total, had en- 
listed, and the company was paying the difference between 
the army pay and the wages they had been receiving to their 
dependents. Strictly speaking, he supposed this, and the sub- 
scriptions they had made to various funds, were a little outside 
the province of the company, but they were all members of 
the British Empire, and in this great war for the peace of 
Europe, hé was sure the board would have the supvort of the 
shareholders in what they had done. As the result of the work- 
ing of the Melbourne undertaking. they had carried £107,514 
to profit and loss, as against £93,202. Geelong was a much 
smaller concern, and the revenue was slightly down, being 
£28,917 against £29.161. Geelong had felt the effect of the 
drought more than Melbourne, and, being a shipping port, 
had been affected by the war owing to the commandeering of 
ships and so on. The hay compressing industry had been 
interfered with, and as the compressors were worked by elec- 
tric power the company had suffered. The balance carried to 
profit and loss was £10,161 against £11,137, which, under the 
circuinstances, he thought was a good result. Coming back 
to Melbourne, he might say they had got the current avail- 
able now in 537 miles of mains, and the expenditure which 
had been made in past years in the carrying of mains to the 
outlying districts was beginning to produce a harvest. Mr. 
F. W. Clements. their local managing director and chief engi- 
neer, had sent a report which showed the wisdom: of the 
expenditure they had made in past years. He said they would 
never be able to sav they had no distribution work to carry 
on. but that in the future it would be of much smaller dimen- 
sians than in the past. Out of 445 houses connected in one 
manth. only 16 per cent. required pole extensions, and the 
company Were about to reap the benefit of the capital expen- 
diture of the past. There was the further satisfactory feature 
that they were not wholly dependent on new houses for their 
progress, as many of the applications were from old houses 
Which were throwing out gas. Mr. Clemente also said that 
they were justified in saving that money expended ten or 
fifteen years ago on overhead distnbuting mains was rapidly 
being rendered more profitable, and the increased profit was 
certain to be at a greater rate than the increase in capital 
expenditure. Another interesting feature was the euccess 
which had been achieved by the staff in the introduction of 
electricity for general domestic purposes. For instance, ín 
the little matter of electric irons, they had over 5,000 installed 
in Melbourne, representing: about 3.000 Kw. of connections. 
They had also got a good load of radiators and other kinds 
of domestic appliances. With regard to Melbourne, there was 
a great deal on which they could congratulate themselves, 
As he had said. they were supplying five outlying authorities, 
and one was 18 miles from the power house. The traction 
apply was also increasing by the extension of the municipal 
tramwavs. In spite of the war and the drought, they had had 
over 4,000 additional consumers connected up, which wag 


twice as many as any London company he knew of. The 


policy they had adopted of scrapping old plant and putting 
in the most efficient and latest type of machinery which coukl 


be obtained was steadily bearing fruit. Their proportion «f 
profit was steadily increasing, and alongside of this ther 
always had been and were considering the interests of the con- 
sumers, and they had reduced their retes for lighting and 
made further reductions in the power and heating rates, with 
the result that power could now be obtained by large cen- 
sumers as low as .65d. per unit. So although their company 
was DOW in a very prosperous condition, its prosperity Waa 
not due to any mulcting of the consumers, but, on the c-n- 
trary, they had always considered their interests and reduced 
rates wherever practicable. The true policy was to put in the 
most efficient plant possible, and make the whole system as 
efficient as they possibly could, and that enabled them to 
supply at a price which made it attractive. They were supply- 
ing a considerable amount of power to works making ammuni- 
tion, and it was largely on that account that they obtained the 
Treasury consent to the issue of new capital in Australia 
The Treasury. would not give their sanction to the issue rf 
the English portion at present. and as the issue of new 
capital at par represented @ distinct bonus to their share- 
holders, they felt that the only course they could adont 
towards their English shareholders was to give thein certif- 
cates of rights which would entitle them to their portion cf 
the shares at par as eoon as the Treasury would permit the 
issue. The certificates were negotrable in the market, arxi 
they could sell their shares ex these rights. The result of 
the year’s working was that, after paying the usual 10 per 
cent. and writing off the sum necessary to keep their station 
in an efficient state, and providing for sinking fund, etc., thev 
Proposed to carry forward over £40,000, as against £7.00) 
brought in. Shareholders might think that was a larve 
amount to lay by, and undoubtedly it was; but. in all the 
circumstances, the board thought it the proper thing to d. 
They. did not know what was before them. Thev did net 
know when the war was going to end, and they thought it 
wise to maintain their 10 per cent. dividend and keep their 
reserves absolutely liquid. He would, however. point out to 
the shereholders the security tbis gave them as to their divi- 
dend. for the £40,777 carried forward represented the full 
10 per cent. dividend for the current vear. which nut them in 
a very strong position. In conclusion, the chairman dealt 
with the zeal and loyalty displayed by the staff in Australia. 
to whom, he said, the success of the company was very 
largely due. | 

Mr. Davip FINLAYSON seconded the motion. 

Mr. H. R. Hawes pointed out that the auditors reported 
that nothing had been put to depreciation. 

The CHAIRMAN explained that this was one of the little fsd: 
auditors had. They did not regard anything as depreciation 
unless it was called so in the balance sheet. Thev had wntten 
off 416.740 and had a general reserve of £70,000. nnd hod 
carried forward £40,000; but auditors did not look on this 
as depreciation. 

The motion was carried. 

A vote of thanks was given to the local board in Melbourne 


British Columbia Electric Railway Co., Ltd. 


THE directors report that, owing to adverse circumstances. the 
result of the operations during the year ended June th. 1915. 
is exceedingly unsatisfactory. The period in question has been 
one of continuous difficulty and anxiety to the directors and 
the management in British Columbia. The following charzes 
have been made against the revenue account for the year .— 
Provision for renewals maintenance £167,888, addition to cap- 
tal amortisation fund £2,554, provision for income-tax 410.0. 
= £180,442. The net revenue, after making these deductions, 
amounts to £150,661, plus £6,834 brought forward and £t#) (uu 
transferred from reserve fund, making £247,546. Deducting 
interest on debentures and debenture stock to June 30th, 1914, 
£132,879, and dividends already paid on 5 percent. cum. perp 
pref. stock for the year, £72,000, and on preferred ordinary stk 
for the year at 24 per cent. per annum, £36,000, there is a 
balance of £6,667 to carry forward. In order to make the ab ve 
dividend payments it has been necessary to transfer £60,0" 
from the reserve fund. | 


Owing to the war, and especially to the resultant paralysis of the shipp.1z 
trade, commercial depression of the most acute severity has prevailed throust- 
out British Columbia, which has brought about an almost complete cessation 
of expenditure by the Government, municipalities, railways, and other large 
undertakings. This depression has been responsible for a decrease in popi. 
tion, estimated at about 30 per cent., in the districts served bv the compat: 
The spending power of the remaining population hes been reduced, ar! a 
general tendency to economise has resulted. 

As one result of the depression. a very serious difficulty arose at rhe 
beginning of 1915, When the company had to meet an extrocrdinare derm -t 
competition from privately owned motor cars which started phong for Pr 
at ordinary tram fares in opposition to the company's cars The guess 
have already issued circulars to the stockholders drawing their attep tu 
the fact that these motor cars, which are called “ Jitneys.° ars allowed ts 
the authorities to compete with the company on a very unfair basis. 

To meet this jitney competition the company, some months ape, „ 40 
some of its fares as an experiment. The results of this erperiuwv et have te 1 
disappointing, and other measures are being adopted to cope wah the . 
tion. Ii has been proved that cities of the size of those served hy the ose 
pany cannot support a thoroughly efficient and convenient elewtric cate ve 
service and also an unrestricted service of jitneys, At the present tine t> 
tromway service is run to a regular schedule. It serves all districts, tm ‘wt 
outlying ones, at all hours, regardless af whether such service ts prof: 
or not. The inhabitants will, therefore, have to choose whether ther a! 
retain the present tramway service, or whether they prefer the unregica'ss 
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service of jitneys, coupled with a very much curtailed service by the tram- 
wavs, Which would necessarily be restricted to the actual requirements of 
present business und would also be restricted to routes and districts which 
were profitable to operate. 


‘the depression and jitney competition combined have ren- 
dered ir Hupossible tur the company, notwithstanding the most 
ngid economy, to operate the street railway system at a profit. 
In order to meet the new conditions, the most determined 
ellurts have been made by the board and management to curtail 
expenditure in every direction, ‘Lhe general manager has re- 
duced and carefully reorganised the staff in British Columbia. 
Operating and all other expenses of the company have been 
drastically reduced, but the full effect of these economies is 
hot apparent from the accounts now submitted. On June 
with, 1915, the wages agreement between the company and its 
employés terminated, and the Board of Arbitration made an 
award, reducing the rates of wages paid to the employes b 
about 83 per cent., Which will represent a saving of about 
422, % 0 per annum. ‘he general manager estimates that the 
various econonies put into force during the current vear, to- 
gether with the reduction in wages, will amount to a reduction 
in expenditure, as compared with the year ended June suth, 
1.14, of very nearly 4A 0, 00, and be states that this will be 
accomplished without in any way affecting the efficiency or 
veneral upkeep of the plant or the public safety. Untortu- 
nately against this economy there is a decrease in gross earn- 
ings during the first four months of the current year of 
£124,147. For the purpose of comparison, it must be borne 
in mind that during the corresponding four months of last year 
the Jitneys had not commenced to compete and the full eitect 
of the war had not been felt. In reviewing the work which 
has been accomplished during the year, the general manager 
reports that the company's plant hus never been in a higher 
state of efficiency, and the company is in an excellent position 
to profit by an improvement in business conditions when the 
War Is over. £167,888 has been set aside out of earnings for 
renewals maintenance. This charge is calculated upon a fixed 
basis settled some years ago, to which the board have deter- 
mined to adhere. ‘The charge is a heavy one to provide in 
times like the present, but provisions of this character make 


for a ound financial status. The expenditure on capital 


account during the past year by the company and its sub- 
sidiaries has been 875,558 dols., Which compares with 4,110,327 
dals. for the previous year. Practically the whole of this ex- 


- penditure relates to works authorised and entered into some 


tite prior to June 30th, 1914. In considering capital expendi- 
ture, it is necessary to remember that the population of newly- 
developed countries fluctuates to a considerable extent, and 
that such countries are susceptible to the extremes of prosperity 
and depression. It is, therefore, impossible for a public utility 
company always to provide the plant and equipment that is 
precisely adequate to the requirements of the moment. The 
company will probably have for some time a general equipment 
considerably in excess of immediate needs, and it may have to 
face a delay of some years in the development which would. 
but for the war, have taken place in the province. At the 
sume time, the company is now undoubtedly in a very strong 
position to take advantage of the revival in business when it 
extends from the eastern part of Canada to the western coast. 
Without in any way minimising the difhculties which will 
have to be met in the next few years, the directors feel that 
they can congratulate themselves and the stockholders upon 
the strong financial position in which the company stands. 
As will be seen from the accounts. the company had on June 
JUth the following liquid assets, viz.:—Marketable securities 
(at cost) £105,000, short loans and cash in hand £418,876= 
£523,876. Since that date the liquid resources of the company 
have increased. Although there is no immediate prospect of 
sufficient profits being earned to pay the dividend on the 5 per 
cent. cumulative perpetual preference stock, the directors are 
of Opinion that the company’s financial position justifies the 
payment of the dividend for the current year out of the reserve 
fund, and a resolution will be submitted to the stockholders 
to approve of this course being adopted. The directors are 
unable to hold out any hope that they will be able to recom- 
mend the payment of any dividend on the preferred ordinary 
or deferred ordinary stocks for the current year. When the 
Jast War Loan was issued the directors, in view of the large 
liquid resources, subscribed for £100,000 thereof, which has 
been paid up in full, and is now held by the company as part 


- of its liquid assets. In considering the situation the directora 


realise the severe disappointment of the stockholders at the 
present results and the hardship imposed on many of them, 
but they wish to warn them againet undue pessimism. The 


directors remind the stockholders that a voung country in the 


geographical situation of British Columbia feels the effect of 
the war far more acutely than an old country lke England, 


‘and, on the other hand, British Columbia, with its magnificent 


and scarcely developed natural resources, should recover far 
more rapidly than older countries. In his last report, the 


general manager says :—'' All we ask is reasonable time in 
which to readjust the business to changed conditions, requiring 
Patience on the part of the proprietors.” . 
Income after 
charging Balance Pref. Def. 


Y ar renewals avail- ord. ord. 
ab'e for sock, stock, 


ended main- Passen- Lamps Taken to 

June. tenance. gers. in use. dividend. div. div. reserves. 
1918 . 201.836 71,973,822 920.916 £254,242 6 % 8 & £196,911 
1914 . 419,229 6°,499.998 991628 280.966 6% 8 144,990 
1916 .. 261,768 46,380,096 1,012,780 47.782 — 71,498 


2% 
The annual meeting was held yesterday in London. 


Allgemeine Elektrizitats Gesellschaft. 


THE annual meeting of the A. E. G. was held recently in 
Berlin, under the presidency of Dr. Walter Rathenau, who 
stated that the shareholders would understand that under 
present conditions the directors had imposed limitations on 
the length and contents of the report, as the company was 
one which was most attentively followed both at home and 
abroad, and the desire that they should offer no occasion for 
discussion which was not in the company’s interests was 
comprehensible. A similar observation also applied to the 
account of investments, which was not particularised for the 
past year because it contained many securities of companies 
which were in operation in other countnes. The question had 
been raised in the newspapers as to whether the profits 
realised in 1914-15 had arisen solely from manufacturing, or 
whether they also comprised profits on financial operations. 
The directors had refrained on this occasion from emphasising 
that the profits did not include those of a financial character, 
quite apart from the circumstance that those of the latter class 
Were scarcely possible in the past year. Beyond this, the 
apenker added that the so-called war profits only amounted 
to a very insignificant suin, although the company had placed 
its plant to a large extent at disposal for the defence of the 
country; but this had not been done for the purpose of 
obtaining large profits. The increase in the dividend by 
l per cent. to 11 per cent. was supported by the confidence 
in the political situation, the progressive feats of arms of 
the allied armies, and the honourable conclusion for Germany 
of peace in the near future. | 

The Chatrinan proceeded to refer to the relations between 
the A. E. G. and the Berlin Electricity Works Co, during the 
past thirty years, and stated that as a result of the discus- 
sion at the recent meeting of the latter, and after further 
consideration, it had been decided to dbstain from prolonging 
the agreement, The interests of the manufacturing firm 
would be sufficiently preserved by two of the oldest directors 
assuming seats on the board of management of the B.E.W. 
During the first three months of the new financial year the 
value of the turnover amounted to £4,500,000, as compared 
with £4,350,000-in the corresponding period of 1914, whilst 
the value of the orders on hand reached £16,700,000, as con- 
trasted with £16,150,000 a year ago. The credit at the bankers 
had- experienced a moderate advance since the conclusion of 
the financial year. ä 

The question of monopoly contracts also occupied attention. 
The Chairman stated that the company had been the first 
to break with the system of such contracts, which. concerned 
those which were concluded with municipal and other local 
authorities for the sole right of delivering installation 
materials. The company had recognised at an early date 
that that principle was not only incorrect, but also that it 
was undesirable. If subsidiary companies of the A. E. G., of 
the third or fourth rank, had here and there entered into 
negotiations aiming at a monopoly in the supply of materials, 
that did not represent the wish of the parent company. In 
the case of the Berlin Electricity Works, w so-called monopoly 
agreement had not existed; it was, rather, more properly 
designated aa most favoured treatinent. As long as the 
B. E. W. continued to supply Berlin the agreement was of 
importance to the A. E. G., but as the former company had 
ceased to be the supply authority, the most favoured treat- 
ment agreement was no longer of value to the latter. The 
shareholders, therefore, need not deceive themselves because 
the A. E. (I. no longer had to expect large orders from the 
B.E.W. That was not any great misfortune for the company, 
as the orders received from the supply company had only repre- 
sented 1.4 per cent. of the total orders booked. 


* 


India - Rubber, Gutta- Percha and Telegraph Works 
Co., Ltd. . 


Tur annual meeting was held on December 22nd at the 
offices, 106, Cannon Street, II. C., Major LEONARD DARWIN 
in the chair. The CHAIRMAN, after referring to the absence 
of Col. W. Jarvis, a director, who was away on military 
duties, said that at the meeting a year ago they .had a very 
unsatisfactory report to make, but, in spite of the loss*sus- 
tained, he ventured to express a hope that their main troubles 
were things of the past. This hope, he was glad to say, had 
been justified by the year’s working.. Owing to war condi- 
tions, both their factories at Silvertown and at Persan had 
been occupied with Government work, Whilst they had been 
able to execute a portion of their ordinary work without 
interfering with the Government demands, which, of course, 
had had first call on their resources. This fact had on the 
whole increased their yearly turnover to a considerable extent, 
and although the Government orders did not in themselves 
carry as large a profit as their ordinary business, yet the 
increased turnover had automatically decreased the percent- 
age of standing charges, and thereby increased their profit. 
During the year they had had to meet many difficulties in the 
ever-changing costs of labour, material, transit and fuel, and 
he was glad to think that their anticipation and action in 
the past with those unknown factors before them had been 
justified by the final results of the year’s trading. With refer- 
ence to the foreign brancbes, they had nearly all shown a 
distinct improverrert cn the past year’s records. This im- 
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provement had been partly due to more economical methods 
being adopted, and also, to some extent, to an increase in 
the volume of the business due indirectly to the effects of 
the war. ‘Their factory at Persan had done very well this 
year, having transformed what had been a loss for some years 
into a profit. This change had been due to a great extent to 
an improvement in the methods of buying, manufacturing, 
and selling the goods, and a more accurate knowledge of the 
costs of production. Their ship Dacia had been employed on 
important work which, he was glad to tell them, she had 
succeeded in completing in a most satisfactory manner. With 
reference to the future, he would not venture to prophesy, as 
it was extremely difficult, if not impossible, for anyone to 
accurately foretell the effects of this war on trade in general 
and their own in particular. As long as the war continued 
they hoped they would be able to fill their works and keep 
all the available labour employed, especially on Government 
requirements; but when the war finished and there was a 
falling off in the demand for war supplies, it would be neces- 
sary to some extent to rebuild that portion of the business 
which they had been unable to maintain owing to the war 
conditions. In addition to the above-mentioned method of 
dealing with such part of their ordinary business as had 
suffered from the war, it had been the aim of the directors, 
amongst other things, to be prepared to produce in their 
factories such work as had hitherto been produced in Ger- 
many and supplied to England and France, in order that 
when the munitions of war were no longer required they 
would be in a position to compete with the German suppliers 
in those markets. They anticipated that there would be difti- 


culty in doing this, but, on the whole, they hoped to be able- 


to maintain a satisfactory condition of profit. In the early 
part of the coming year they would have to deal with the 
questjon of the redemption or renewal of the debenture bonds, 
which at this most unfavourable time would doubtless mean 
an increased rate of interest in the future. The subject was 
receiving their closest attention, as it was one which required 
careful handling in the interest of all concerned. There were 
many problems of the future which had to be studied and 
decided upon when the war was finished, but their difficulties 
in this respect were the same as those of their competitors. 
They therefore looked forward to the future with the belief 
that their organisation and methods would enable them to 
successfully deal with those unknown conditions, and he 
thought the company would maintain -its old record in the 
possibly altered circumstances arising out of the war. 

Mr. C. B. Gray seconded the motion. 

In reply to questions, the CHAIRMAN said it was true that 
they had to go to the bank to help them pay the last interim 
dividend. Since then their affairs had prospered, with the 
result that the cash in their possession was considerably 
larger, and they had been able to pay off the bank loan. 
With reference to their telegraph ships paving, of course 
there had been some years when probably they had not made 
a profit, hut on the whole he should say they had paid. 
They believed there would always be a future for cable 
work, and they looked forward fairly confidently to be able 
to do good work in that direction. At present they only had 
two ships, as compared with three a year or so ago, and it 
was just possible they might only keep one. They did believe, 
however. that there was a future for cable work before them, 
and, as he had told them, one of their ships had just been 
doing an important piece of work in connection with the war, 
which would give them a certain amount of profit and a 
very considerable amount of credit. 

Mr. Gray also replied to same questions with reference to 
the number of the company’s employés who had enlisted. 
Speaking from memory, he said the number was somewhere 
in the neighbourhood of 450. They were allowing all such 
half-pay, a course of action which he was sure would meet 
with the approval of the shareholders. The number of women 
emploved in the factories was between 450 and 500. He 
found they were doing their work fairly satisfactorily, but, of 
course, the labour question was a troublesome one throughout 
the whole country. ae 

The report was adopted, 


— — — — em — — 


The Siemens & Schuckert Group of Companies. 
THE NOREMBERG CONCERN, 


The accounts of the Elektrizitats A. G. vonn. Schuckert and 
Co., of Nuremberg. shows gress profits of £496,000 for the 
vear ended with July Sist, 1915, as compared with £412,009 
in the previous twelve months. After detraving general ex- 
penises, Interest charges, taxes, ete., amounting to £152,000, 
as ugainst £166.04) and placing £5.00 to the coupon tax 
and reserve funds, as in 1913-14. the net profits and balance 
broueht forward are returned at £515 000, as contrasted with 
EAH.. It IS proposed to pax a dividend of of per cent. on 
the ordinary share capital of £5 ,500.000, this being the eame 
rate as in I. -I. and to earry to the new year the balanca 
of £76.000, as compared with £66,000 in the preceding year. 

| THe RHENISH SCHUCKERT Co, | 

The report of the Rheinische Sehuckert Gea, für Elek- 
trixche Lndustiie, Gf Mannhehn, which deals with the vear 


ended with July, Slat, 1015, States. that constructional and, 
In holat n dank had to be restricted inmunediately on the 


ee 


outbreak of the war owing to the calling-up of employes and 
the scareity of various materials. As the conditions did tt 
improve in the further course of the year, the company wai 
compelled to close most of. the constructional departiwent aid 
to postpone the execution of the extensive works on ourler 
The nature of the undertaking precluded the company trom 
participating in Army contracts, Considerable diteulties alw 
existed in connection with the company’s supply works acd 
associated undertakings. The scarcity of petroleum certainty 
use an exceptional number of applications for house con- 
nections to be made by small consuiners, but these could net 
be fully complied with for the reasons given. It was, there 
fore, not possible in all cases to equalise the decline in the 
delivery of power which was due to the war by an iw 
creased consumption for lighting purpeses, Under thes: 
circumstances, the working results for a year would be 
regarded as comparatively satisfactory, The griaa pront. 
from undertakings, investments. ete., amounted to &,, 
as contrasted with £140,000. After mecting peneral expen, 
interest on loans and mortgages, and setting aside £12000 for 
depreciation and reserve funds, ns against #1000, arl 
£13,000 for war allowances, the accounts indicate net pronta 
aud balance forward- of £45,000, ns compared wath £56 cee, 
It is intended to distribute 5 per cent. on ordinary hate 
pital of £550,000, being the same rate as jn 196614. 
SIEMENS AND III Sh. 

The directors of Siemens & Halske, A.G., of Berlin, rep art. 
ing on the year Which closed on July Bist, 1915, observes that 
the statements made in the report for the previems vear ou 
the situation of the undertaking had also proved to he verret 
during the past year and down to the present time, and no 
change in the conditions had taken place whieh could impu- 
ence the confidence which was expressed at that time. The 
displacement in the activity of the individual manufacturing 
departinents which was proceeded with a year ago bad beeu 
continued. The war had caused considerable demand for the 
provision of electrical auxiliaries of manifold kinds, either 
directly for the equipment of the Army and Navy, or ur 
directly fur delivery to other undertakings which were work- 
ing on war material. In addition to a substantially greater 
production of the types of manufactures which were already 
furnished for these purposes in times of peace, many new 
probleins had to be solved, and by this means and the utiltsa- 
tion of still available plant for other war requirements, com- 
pensation bad been obtained for the decline in the actual 
peace orders, both from the Government authorities and 
private customers. Tho working results, consequently, cor 
responded in general to those of former years, and it was 

ossible to revert to the dividend rate of 12 per cent. The 
directors believed that they must make special provision thi 
year for impending problems of war allowances, and the smu 
of £150,000 had, therefore, been included for this object. The 
number of officials and workinen called from the company a 
works and those of the Stemens-Schuckert Works, was 20,7, 
and’ the numerous requisrtions had rendered it necessary fre- 
quently to resort to female labour in the offices and wok- 
shops. A very large increase took place in the averi 
weekly earnings of the workers as compared with times of 


peace, The accounts show the following figures :— 
1912-13. ‘1913-14, 191115. 
Ordinary share capital . 4.3. 150. %% £3,150,000 41.1% 
Loans 8 oe .. 2,212.00 2,2166459 2. RE BLEE 
Balance brought forward .. 63,000 60.000) 449. 
Gross profits ods we 633,000 GAL Ani 8 
General expenses . bit 51.0006 49.610 99 
Interest on loans ... i 95 (K 91.0 KEKEL 
Depreciation en 15 2160 AY CMD | 
Provision for war grants — — Viav inet 
Net profits . ae san 172.0 AW) (a) OPEET 
Special reserve fond <... TOG ULIKE EI a 
Contingeney fund 20,000) 25000) e 
Bonuses 5 sa adh AON) 45,000) 4 
Dividend E on ee SINAK) 315.00) 4 ae 
Dividend, per cent. or 12 19 12 
Carried forward a 0... GU OK) CA CW flea 


The balance sheet shows eash in hand and credit} at the 
bankers amounting to £715 000) and investiments for £2200 
the permanent investment count, aneluding the Sen- 
Schuckert Works and the Austrian, Eougush, snd [nsaan 
companies, stands at £4 426.000. as against 41% in 
171-14. The debts hie, including profits from the Stare: - 
Schuckert Works; represent £2,907 ,000) as cotnparel wit 
£2 150.000, whereas debts owing are £1 425000, ns contra te! 
with &. 228 000 in 101.11. The ordinary reserve fund remia 
Without change at £675,000, whilst the special reserve fund 
with the present allocation rises to £650,000, 


| l Tar SIFMENS-SCRUCKERT WORES 

The teport for 191145 of the Stemens-Schuckert Wake tat’ 
that the war anaterially atfeeted the course of use e 
the cunpans's markets eXtended to all the coumtipea invite! 
in and intluencel by the contest. and as a consopemw th 
distribution of the manufactures in the markets had beor 

changed. The former extensive exports bad for the zrek. 
part ceased, but the Army and the Navy had poate batee 
elanns npon their capacity, and further reqgiireinerts “al 

ealled for through: the eflects of the war. As a result Í 
the compensitian thereby. atforded,. the director, were ethor 
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to resume the level of profit distribution which was departed 
from a year ago, and at the same time, having regard to the 
more favourable use made of the stocks on hand at the out- 
break of the war, to make a special appropriation for the 
forthcoming problems of war provision, for which it was 
proposed to allocate the sum of £200,000. It was possible for 
he works duly to meet the multifarious requirements of the 

rmx and Navy, and the demand for new electro-technical 
auxiQanes for the conduct of the war. In addition, abundant 
Park was provided through the increasing activity of other 
branches of industry which served the purposes of the Army 
and Navy, particularly the chemical industry. Prominent in 
he latter direction was the equipment of the Imperial 
itrogen works, which required transformer units of 30,000 
KW. with 80,000 volts principal pressure, and weighing 70 
fons, with oil insulation, which were the largest units hitherto 
5 An increase in the company's liquid funds was 
rought about through the hampered development of large 
ùew undertakings for the supply of electricity, the sale of a 
pore of the stocks, and the more rapid completion than in 
ines of peace of the manufactures needed by the Army. 
Since the balance sheet was prepared, this liquidity had sub- 
ituntially increased, although the resumption of peace manu- 
actures and a corresponding restoration of stocks would again 
Jay claim to the funds now rendered available. ‘The works 
ok an active part in the discovery and employment of 
Materials in substitution for the raw materials obtained from 
Other countries in times of peace, and gratifying progress in 
ee directions was achieved; but the development of manu- 
actures for peace purposes naturally. had to give precedence 
to war requirements. It was only possible the engage- 
ment of new workers partly to equalise the deficiency caused 
by the call to the Colours of ofticials and workmen during the 
Whole of the year, and a displacement took place in favour of 
ak labour. Subscriptions to the Imperial war loans were 
nude in the circles of the company, including their original 
houses, amounting to £250,000 of the first loan, £375,000 of 
the gecond, and £675,000 of the third, the last mentioned 
coming into the new financial year. The accounts present 
the undernoted figures for the past three years :— 


l 1912-13. 1913-14. 1914-15.“ 


apital . 4.500,00 44.500.000. 44.500, 000 
cia oangns . 3.805,00 3.877.000 3,847,000 


erpetual loans ... . . 2,500,000 2,500.00 2, 500.000 
alance forward ... .. 15,000 17.000 12,000 
srosg profits. 1, 167.000 1, 063.000 1.399.000 
General expenses 94.000 94.000 109,000 
nterest charges 333,000 337.000 336,000) 
epreciation G ; 62,000 73,000 77.000 
Neb profits. 676.000 557.000 876.000 
fer Fund . 3 125.000 13.000 25,000 
onuses oF iis ess 75.000 75,000 75,000 
Provident fund .. ... 25,000 25O 25.000 
War provident fund ... — — 200,000 
roħt distribution... 450.000 337,000 450.000 
Brome distribution, per cent. 10 ; 74 10 
ried forward me 17,000 12.000 13,000 


The total sums owing to the company, including 42, 350, 000 
en ¢redit at the banks, amounted to £8,615,000, whereas the 
company’s liabilities reached £3,085,000 at the end of the 
Bnaneia year. 


Costa Rica Electric Light and Traction Co., Ltd. 


Me. W. F. Leese presided, on December 22nd, over the 
annual meeting, held at Dashwood House, E. C. He said that 
the result of the past vear had not been so good as was that 
for 1914. The actual volume of business had been very nearly 


the same, and the profit would have been practically. the same 


had the rate of exchange not fallen. The net earnings had 
amounted to £21,662, as against £26,351, a decrease of 44, 689. 
The lighting department had been practically as good as in the 
previous year, and the cooking and heating department had 
shown up very much better. A great part of the electricity 
gupply of Costa Rica in the future would be for those pur- 
oses, a8 there was no coal there, and wood was getting more 
nd more ecarce. Electricity was, fortunately, comparatively 
cheap, and as they obtained it from water power there was 
a constant supply. The tramway undertaking had not done 
80 well, the reason being the poverty of the country generally. 
Pople must have light and they must cook, but when it 
game to a matter of travelling they economised by staying at 
Bad or walking. As to the future, he was glad to say there 
d been a fairly good coffee crop, which would benefit the 
country if it could be brought to Europe. The number of 
their ¢ustomers for lighting had increased, but the number 
f lamps connected showed a small diminution. The number 
of power customers had ‘also slightly increased, but there, 
again, the consumption had decreased a little. As he had 
said, for heating and cooking the demands were increasing 
rapidly. They had 360 such customers at the end of the 
year, as compared with 208 last year, and 60 two years ago— 
increase of 300 per cent. in three years. The receipts also 
ghowed a satisfactory increase. The car mileage on the train: 
ways last year was 459,353, as compared with 436,594 in the 


preyious twelve months. The number of passengers carried 
was 1,802,000, as against 2,193,000, a decrease of 14 per cent. 

Mr. F. M. Crisp seconded the motion, and the report was 
adopted. | : 


-Burmah Electric Tramways and Lighting Co., Ltd. 


JHE annual meeting was held on December 23rd at the 
offices, Queen Victoria Street, IE. C., Mr. D. C. ELis presiding. 
The CHAIRMAN reininded the shareholders that the year under 
review practically coincided with the declaration of war, 
whilst it compared with a record year in the company’s 
history. Having regard to those facts, he thought they would 
agree that the result of the trading might be considered 
satisfactory. The effects of the war conditions on the traffic 
receipts for the first four months of the year were ecen at 
the last meeting. These drawbacks, coupled with consider- 
able sickness and a heavy death rate from dysentery, cholera, 
and plague during the cold weather, and a complete absence 
of country folk during most of the year, caused a setback in 
the trattic which continued until May, when a gradual partial 
recovery took place. The result was a decrease in the receipts 
of £3,127. It was satisfactory to note the continued growth 
in revenue from lighting and power, the actual inctease under 
this head amounting to 4863. Whilst the number of new 
consumers was not quite so large as last vear, the number 
of new lamps connected was the largest in the history of the 
company. Amongst other business, an agreement was entered 
into with the municipality for street lighting, which was 
commenced in February last with excellent results, the system 
having met with universal approval. The net result was an 
Increase of £631 in the sundry receipts and a decrease of 
42.581 in the total gross receipts. The total expenditure 
showed a decrease of £499, principally due to a reduction in 
cost of maintenance and repairs. The result was a trading 


profit of £6,662, plus £1,180 brought forward, giving a balance 


of £7,842. Out of this £¥,000 had been carried to deprecia- 
tion account, making it £18,394, leaving an available amount 
of 45.842, out of which it was proposed to pay a dividend on 
the preferenee shares of 5 per cent., absorbing £5,000, and 


to carry forward the balance of £542. It had been suggested. 


that it would make the position of the arrears on the prefer- 
ence dividend clearer if the last two payments made and the 
one now proposed were allocated to the discharge of the first 
of such arrears, and the directors proposed to adopt this 
ccurse. In regard to the prospects for the current year, the 
trafic receipts far the first quarter showed an increase of 
Rs.3,170. The manager reported that as the trade of Burmah 
still continued unsatisfactory, owing to the want of shipping 
facilities and capital, and as, in addition, there were the dis- 
turbing factors of the increase in the price of rice, the very 
high death-rate from cholera and the probability of a bad 
plague season, they must not count on any great improve- 
ment in the traffic returns over last vear. On the other hand, 
it was satisfactory to report that the light and power busi- 
ness continued to go ahead. Incidentally, he might mention 
that they were now supplying current to a cinema hall, which 
had been started with great success, and which had brought 
them an order to supply a theatre, with the promise of a 
further hall. Thev were also commencing a temporary supply 
to the municipality for pumping purposes, and were con- 
sidering a scheme for hiring out fans. 

Major Henry R. KINDERSLEY seconded the motion, which 
was adopted. 


Humphrey Pump Co., Ltd.—The report states that 
the directors regret that the war still continues to seriously 
affect the business of the company. The company’s claims in 
connection with the large pumping contract at Mex, Egypt, 
have not yet been finally settled. The principal patents have 
been maintained and defended and additional patents secured.— 
Financier. 2 2 

Chili Telephone Co., Ltd.— The directors announce 


an interim dividend at the rate of 6 per cent. per annum, free 
of income-tax, for the past half-year. 
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STOCKS AND SHARES. 


TUESDAY EVENING. . 

The Christmas holidays have naturally. taken up most of 
the time and pre-occupation of the Stock Exchange. Upon 
the resumption of business to-day (Tuesday), there was a good 
tone prevailing in most of the markets; but business was 
scanty, and the Stock Exchange presented a placid appear- 
ance, With the exception of the market for rubber shares, 
where, for an hour or two, considerable animation ruled, and 
prices advanced substantially during the greater part of the 
day. 1 . n% 

So far as the electric markets are concerned, trade is very 
quiet. Price alterations: this week are few and far between, 
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and, in the circumstances, we make no apology for present- 
ing our usual lists of stocks and shares showing the changes 
on the year. We have cut the lists shorter than usual, be- 
cause, after all, the interest attaching to observation of the 
prices is tinged with melancholy, and it is not kind to remind 
proprietors of the depreciation which their investments have 
undergone by reason of the war. So we take but a few selec- 
tions from each division. 

The Stock Exchange re-opened on January 4th, after hav- 
ing been closed for five full months. Business on the first 
day of re-opening collected rather under 1,000 bargains, 
whereas at the present time the average is roughly 2,100 per 
diem, while in the spring-time the number ran up to nearl 
4,000. If there is one feature of the financial vear whic 
stands out particularly, it is, of course, that of Government 
borrowing; while another, not less remarkable, is that fre- 
quently dwelt upon here—namely, that all the demand for 
capital should have had so comparatively mild an effect upon 
prices. 

Coming to our figures, we will take the electricity supply 
companies first. 
good, but in the interim distributions in respect of the current 
_ twelvemonth there were hints of probable reductions in res- 

pect of 1915. The market is stagnant and subdued :— 


July 30, Dec. 31 


Share. ` 1914. 1914. Now. Fall. l 
Charing Cross. a. 53 5 34 1} 
City of London ses. 16 151 124 34 
Metropolitan. an 31 34 29 1 
St. James ss 93 9 62 23 


The Telegraph market has kept its end up with a good deal 
of strength, and some of the prices show rises since a year ago. 
This caine about as the result of steady investment purchasing 
coupled with the fact that the companies are mostly doing well 


more particularly in the direction of reducing their expenses. 


This is a short list: — 
_ July 30, Dec. 31, 
Stock or Share. - 1914. 1914. Now. 


Anglo-American pref. .. 108 103 1002 —21 
Anglo-American def. 223 214 223 +13 


Rise 


Direct United States age: 64 69 — 
J.asterrriii.. . 130] 122 128 +6. 
Globe Telegraph and Trust. 11} 105 103 —} 

Ditto prel. 12} 111 102 —13 
Marconi .. ꝙ ½. 19-16 11 13 +} 


Western —U— .. 1314 12 125 +è 
The Home Railway Market has suffered a good deal fromm 
neglect, and from the uncertainty involved in the Govern- 
meni's having taken over the railway business of the country. 
With no traties to stimulate interest, and with the interim 
dividends last autumn on a scale that was slightly disappoint- 
ing, there has been little or nothing to infuse revival into 
prices. A few spurts there have been, mostly very sbort- 

lived; and the depression is reflected in the price lists :— 


July 30, Dec. 31, 


Stock or Share. 1914. 1914. Now. Fall. 
Central London Ord. ... 8U 76 T24 34 
Metropolitan . ve 311 311 244 7 
Ditto District, ... 19 18 154 22 
Underground “A” .. 6/6 6/3 5/6 9d. 
Ditto Ord. zi 23 2 13 ë 
Ditto Income . 83 80 77 3 


Mexican, Brazilian and Canadian securities have undergone 
remarkable developments, and not a few rapid changes during 
the year, the reasons for which are 80 thoroughly well known 
that it is superfluous to reiterate them. 
on balance, are 5 points down on the year, after having been 
higher, as well as lower. Mexicans enjoyed a little favour 
when it seemed likely that President Wilson would recognise 
Carranza; but this was not followed up by definite action, an- 
60 most of the prices have sagged back, although not quite 
50 low as they were before. A few prices are appended, to 
Which we add three or four of the home industrial group :— 


July 30, Dec. 31, Rise or 
Stock. 1914. 1914. Now. Fall. 
Anglo-Arg. Trams Ist pref. ... 413-16 4} 4} —} 
Brazil Tractions ie ae ae 0S 564 611 -5 
Mexican Light and Power . 41} 424 30 — 24 
Rio Tram. Ist mort... 97 9⁵ 912 — 33 
Babcock & Wilcox ed. ate 24 2. 2 — 
Brit. Westinghouse pref. ... 111-16 113-16 1 15-16 — 
Castner Kellner N 2 22 3 +} 


In the way of business, the market in manutacturing shares 
has “enjoyed” spasmodic activity—British Aluminium, for in- 
stance, and British Westinghouse preference, having been very 
prominent at various times. The rubber market is the best 
off in the Stock Exchange, both as regards orders and firinness 
of prices, which have been sustained by the strength of raw 
material and the promising outlook for the continuance of this 
condition; indeed, many ople look for better prices still. 
And we may be permitted to express the devout hope that 
other markets will fultil the same expectation in the period 
about to dawn, which determination, resolution and faith 


a already marked out as certain to prove a Happier New 


The final dividends for last year were all’ 


Brazilian Tractions, 


SHARE LIST OF ELECTRICAL. COMPANIES 


- _ Price 

2 Dividend, Deo. 28, Riss or tan Yield 

1914, 1915, this week. p. e. 
Brompton Ordinary... ee ee 10 93 = 46 38 4 
do. 7 per cent. Pref, .. oe 7 7 — 5 0 0 
Oharing Oross Ordinary ee eo. B 9 — 7 210 
do. do. do. a Pref. ee a — 6 0 0 
do do. City Pref, «2. oe 8 — 7 10 0 
do. d. ee ee ee 0 0 4 73 — 6 3 7 
Oholsea ° ee oo ee ee 5 4} — B17 v 
40. 43 Deb. ee ee ce ee 4 87 -e 6 8 6 
City of London `.. È 133 — 17 
do. do. 6 cent, Pref, ee 6 11 * 6 9 1 
do. do. 5 eb. ee ee ee = 5 200 — 6 0 0 
do. do. dg Deb. ee ee ék 85 — 6 6 0 
Oounty of London ee ee ee 9 10 = 7 0 0 
0. do. 6 per cent. Pref, ee 6 20} — 5 19 8 
do. do. ise Deb. 20 ee q 90 — 6 0 0 
do. do. and Deb, ee ee 88 — 6 8 @ 
Kensington Ordinary ee ee ee L 6 — 7 10 0 
London Blectrio.. .. s.e „ 4 4 — ape 
do. do. 6 Bet eens, Pref. ee 6 =. 1 1 s 
do. e é eb. eo ee ee 4 15 = 8 4 0 
Metropolitan oe ee oe es 9. = 111 
do. Bet cent, Pref, ee Bg -r 6 0 9 
do. od. ee ee ee 85 o, U 6 0 
a de : b, f ee ee ee 70 — 6 0 0 
8t James’ and Pall Mall „ 10 63 — 800 
do. d. do. 7 por oent, Pref. 91 6 — B16 8 
. do. da. do, 83 b. es ee 8) 70 — 5 9 8 
South London oe ee ee ee 6 3 — 766 
South Metropolitan Pref, ee 0 0 7 1 — 6 14 9 
Westminster Ordinary „ „% „„ | — 80 6 
do. 43 oe eo ee 4 = & U @ 


: 
J 
i 
- 


Anglo-Am. Tel. Pref, .. æ of 6 it +} 518 6 
do. Def, ' oo ee ee * 22 = 611 3 
Ouſle Telephone ee ee ee ee 8 64 — 6 8 0 
, Cuba ub. O 0 ee 00 ee 0 0 6 8 — é 8 6 
F * . ov se ee ee 10 16 — 8 13 0 
r Bastorn Brtension eo ee ee 7 13} — BO 
do, é e ee ee 4 80 — 5 0 6 
Bastern Tel. Ord... ee ee ee 7 128 — 8 00 
do. 8è Pref, ee oe ee 8 66 * 6 6 9 
do, 4 e ee ee ee 4 82 — 4 19 6 
Globe Tel. and P. Ord, ee eo ee 6 1 — 66 29 1 
do. Pre ee ee ee 6 > 1 =. 5 0 9 
Gt. Northern Tel. ry „ B — Gil ¢ 
indo-Haropean eo ee oe ee 18 rå — 6 4 
Marconi eo * oo 60 ee eo 10 14 — 6 ( 6 
New Tork Tol. 4. * es eo °. 4 101 m 121 
Oriental Tetephone Ord. ee eo 10 i — 6 80 
Tel Bepi Deb, en . . % = 24 0 
6 lái ee eo oe ec — 
United R. Piate Tel. ee ee oo 8. 6 — "7129 1 
do. è ee ee 6 42 — 6 8 1 
woe nag ol aua Pan, eo RY) ee is — K j A 
estorn egraph oe ee ee == 
do. 4 Deb. ee ee | 60 — 6 9 9 
8 Hous Rins, 
Central London, Ord. Assented ee € 73 — 6 ¢ 
Metropolitan oe ee ee ee uF ggi 5 2 9 
nace! a 8 og ee 0 0 ah 11 + 2 5 
3 0 Ordinary ee = 
i 0. ~ do, “At ee ee 11 6 — Nu 
do. do. Income ee * - N 6 
Tonnen Tass, 0. 
Adelaide .6 dent. Pref, eo 6 6 — 80 
4 Rar Sap 6 Deb. i Pref, ee 6 MS =: è 4 5 x 
ng arg. Trame, First e oe + 
Ti do. ind Pref, oe 0 0 4 86 => 117 3 
8 4 Deb. ee ee 9 = — 6 i ; 
0. Deb, ee ee — 8 4 
0 3025 ee ee 6 61 o é 4 9 
Beazil Tractions ee ee ee ee 83 61 - è s 6 
Bombay Electric Pref. ee ee eo 6 : 10} beast 6 19 i 
0 43 Deb. ee ee & 86 -_ 6 § 9 
British Columbia Elec, Rly. Ploe. .. 6 60 — 344 
do. do. Preferred — 40 — Nil 
do. do. 8 Deferred oe = 40 — Nil 
do. do. Dob. ee st 64 == 6 12 10 
Mexico Trams ee ee ce ee N 42 — Nu 
do. 6 per cent, Bonds ee — 60 — NO 
do. 6 cent. Bonds ee — 48 — Mu 
Merican Light mon ee „„ Nil 80 — MU 
0. t. se ee ee Nil 42 — y 
do, ist Bonds . 00 ee T 47 +1 - 
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Babcock & WII on. 14 7 +A tne 
British Aluminium Ord, ee eo 6 29 — 1270 
do. Pref, ee ee 6 — € 13 é 
British Insulated Ord, eo ee . ee 16 160 = q 1 10 
British Wer fo eo eo eo 75 8876 — $ i : 
os ee ee = 
do. 4 De See ee ee ee 4 69 —1 SuN 
do. 6 p. ee ee ee 6 2101 — 619 0 
Oallenders ae ee ee eo 0 1 TR 7 1 
do. 6 Pref... ee ee ee 6 — 517 0 
do. Deb, se ee ee 64 90 mme. 5 9 2 
Tita k Frag, 45. . 2. - = K 
Wan, e ee ee 0 0 9j — u 
do. do. fully ae eo» Nil i — NO 
do. do, é De ee ee ee 4 63 — 6 9 1 
do. do. 6 % Deb. ee ee 5 60 — 6 4 8 
Electric 6 ee ee ee 6 1 -> 8 u $ 
do. do. ° ee ee 3 1 : > 111 
Gen. Bleo, Pref, oe ee ee ee 6 ` — 6 § 1 
enley ee ee ee ee =~ ee 20 i — * 18 6 
do. Pref, ee se ee ee — 8 | 8 
do. e oo ee ee 2 0 92 = d 1 ? 
Indie-Rabber .. .. „ 10 +2 * 7 
Telegra Oon, ee ee ee : se 9 — a 1 0 
* Allowance made for dividends being paid free of inoome-tax. 
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Patents and Alien Enemies.—Application has bees 
made to the Board of Trade for a licence in respect of Paten 
No. 15,128/11, granted to Siemens & Haleke A.-G., for manganem 
peroxide anodes, by the Refractory Zino Ore Treatment Oo, 
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CONTROL GEAR FOR ELECTRIC LIFTS. 


By ARTHUR L. HAWES. 


THE switchgear employed for the control of electrically- 
driven lifts is equally as important as the driving mechan- 
ism, although by eome it receives very secondary considera- 
tion, so much so that often very unsatisfactory control gear 
is installed, resulting in endless trouble. 

As the success or otherwise of an electric lift depends to 
a large extent on the control gear, no doubt a brief descrip- 
tion of modern types, together with various methods of 
control, will be of interest. | 

A successful controller must operate the lift under all con- 
ditions of loading smoothly and without jerks (especially 
where passengers are carried); this will have the two-fold 
effect of reducing shocks to the machinery and discomfort 
to the passengers. The main essentials in the control gear 
are :—(1) Reliability; (2) Incombustibility; (3) Acces- 
sibility ; (4) Mechanical strength. 

In most cases the control gear is fixed where it cannot 
easily be seen, and is often only visited when a breakdown 
occurs, hence too much stress cannot be laid on the first- 
mentioned essential. All contacts should have large areas 
(face to face, not of the knife type), with one contact of 
carbon and the other copper, both easily renewable; this 
combination prevents to a great extent burning of the con- 
tacts, and in a well-designed controller the carbon takes 
practically all the wear and tear due to arcing, and the 
whole can easily be replaced at a cost of a few shillings. 

All breaks and clearances should have an ample margin, 
and the main current-breaking contacts, if for direct 
current, should be protected by means of a magnetic blow- 
out, as this minimises the formation of an arc and lengthens 
considerably the life of the contacts; all bolts and screws 
should be fitted with spring or locking washers to prevent 
them working loose due to vibration, and if iron or steel is 
used for working parte subjected to the atmosphere, they 
should be nickel or copper-plated to prevent trouble due to 
rust, particularly the plungers of solenoids ; where dash-pots 
are used, these should in all cases be easily and effectively 
adjustable to alter the rate of cutting ont the resistance and 
to accommodate the class of oil available. 

The insulation, where possible, should be of mica or 
porcelain ; most other forms rapidly deteriorate, especially in 
a damp or tropical climate. 

The resistances should be amply rated, especially on 
multi-speed controllers, so that they cannot be damaged if 
run for long periods with the resistance in circuit; the resist- 

ance units should be easily renewable, cast grids or wire 
nets form a very good arrangement, or, better still, large 
porcelain bobbins suitably grooved to hold the wire; this 
type of unit will stand greater overloads than the others 
mentioned owing to the large mass of porcelain, which 
rapidly absorbs and dissipates the heat from the wire. 

The internal connections should as far as possible be made 
of bare copper; where insulation is required this can consist 
of insulating beads threaded on to the wire, and, finally, 
contacts and all wearing parts should be easily accessible 
without dismantling the controller. 

The starting rheostat should have a large number of 
steps, and the resistance should be graded in geometrical 
progression so that the current peaks will be equal when the 
brush passes from contact to contact; it should also be of 
such a value as to allow of rapid acceleration of the motor 
with a minimum starting current, the latter being about 
100 per cent. to 170 per cent. of full load running current. 

The above remarks apply equally to the auxiliary 
switches, push buttons, relays and car switches, &c., as 
these are often the most troublesome ; the general practice is 

now to arrange all car switches with a spring return to the 
„off position when the handle is released, with removable 
handle and renewable contacts; car switches are generally 
a great source of trouble, and too much stress cannot be 
Jaid on the necessity of making them robust both mechanic- 
ally and electrically. Push buttons have a nasty habit of 
sticking, and to obviate this all contacts should be face to 
face, and all plungers should be of porcelain or ebonite ; fibre 
should not be used, as this is a constant source of trouble 
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in damp atmospheres owing to its absorbing moisture, 
swelling and often causing leakage and shocks. 

Where solenoids or magnets are used, it is always advis- 
able to arrange that theze are capable of working across the 
full voltage to obviate the use of cooling coils and their often 
troublesome switches, this being now quite possible by the 
patented systems of machine winding carried out by one or 
two firms. Special attention should be paid to solenoids 
for use on an alternating-current circuit ; these should be of 
the best possible design, otherwise trouble will arise due 
to sticking of the plungera, with consequent over-heating 
and burning cut of the windings. 

In the general construction of lift control gear smal] neat 
castings or o forgings are, generally speaking, better than. 
stampings, as the latter tend to make a flimsy construction 
unable to stand up to the work required of them. There 
are certain parts which it is necessary to design from a 
mechanical rather than an electrical point of view, parti- 
cularly the reversing switches of rope-operated controllers ; 
the type at present in general use is by no means satis- 
factory. These should be amply strong and provided with 
definite mechanical stops to relieve the switch levers or 
blades of all pressure. | = 

The systems of control generally used are given below ; 
these by no means cover the whole field, inasmuch as nearly 
every lift maker has some special system of his own, which is: 
really a means to a' tain a common end. a 

1. Hand rope. 

2. Car switch. 

3. Semi-automatic push button, Up,” 
be Stop.” : 

4. Fall automatic push-button call from landings and 
direct from the cage. 

5. Fall automatic push-button call and direct from both 
landings and cage. 

The above are all arranged for one speed, except (2) 
which if used on P. C. circuits, can be arranged for two 
or three speeds with little trouble; this is an advantage 
with high-speed passenger lifts. , 

To obtain the greatest possible protection against damage 
to the lift, the following interlocks or safety devices should 
be incorporated :— 

1. The up and down direction solenoids should be 
interlocked so that it is impossible to operate both at the 
same time, even if both up and down buttons are pressed 
simultaneously. 

2. If the lift stops either by the controller or failare of 
the current, it must not be possible to start it again until 
the armature or rotor resistance, as the case may be, is 
reinserted. 

3. In push-button systems the first operator to have the 
preference, all other points of operation being dead until the 
journey is completed. | 

4. Means to cut off the current when the cage reaches 
the top or bottom floor levels, a mechanical knock off being” 
fitted to the car switch to bring it to the off position, or 
a limit switch in the control circuit operated by a tappet 
on the cage where the push-button system is used. 

5. Means to cut off the main supply of current to the 
motor in the event of over-travel of the cage, this consist- 
ing of a switch in the main circuit operated in a similar 
manner to the above push-button limit switches. 

6. In order to assist in stopping the lift in the shortest 
possible time and accurately at the floor level after switch- 
ing off, the controller may be arranged to connect the 
armature across a resistance, the momentum of the arma- 


“ Down,” 


ture driving it as a generator and so forming a dynamic 


brake ; this can be arranged so as to have no detrimental 
effect on the motor or controller. E 

7. Full protection to the passengers by fitting all 
entrances to the lift with folding or sliding doors or col- 
lapsible gates, each fitted with an automatic electro- 
mechanical lock, so arranged that the circuit to the con- 
troller is broken except all gates are closed and locked, and 
so as to prevent any gate being opened except the cage 
is opposite to the same. TE 

With hand-rope control the main reversing switch ís 
operated by two ropes, one of which can pass through the 
landings and the other through the cage, thus making the 
lift operative from all points; this system is usually. 
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limited to one fixed speed, that is, there is no intermediate 
running speed between start and full speed. 

Car-switch control is similar to the above, except that 
the main reversing switch is operated by two solenoids, the 
final connection being made by means of a two-way switch 
in the cage, this being the only point where the lift can be 
operated ; this system can be arranged in various ways as 


(a) Single speed as described for hand-rope control. 

(6) Two or three speeds obtained by connecting a resist- 
ance across the armature to obtain the low speeds; this is 
very effective, and also has the advantage that it will act as 
a dynamic brake if there is any increase in the speed of the 
motor above the normal. 

The push-batton systems are generally arranged for 
single speed, although it is possible to arrange them for 
multi-speed, but the control gear becomes so much more 
complicated that no real advantage is gained ; the most 
common systems are :— 

(a) Semi-automatic—the same as the single speed 
oar-switch system, except that three push buttons, marked 
„Up,“ “ Down,” Stop,“ replace the car switch, with a 
similar set on each landing connected in parallel; on press- 
ing the button the lift continues to run until the stop 
button is depressed; or this can be arranged in the reverse 
way, 80 that the lift will coatinue to run only whilst the 
button is depressed. 
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The above systems of control are obtained with alter- 


nating current, one, two or three-phase, but using one speed 
in all cases. 


THE NEW PLANT OF THE CHINA LIGHT 
AND POWER CO., LTD. 


THE existing power station of the China Light and Power 
Co., Ltd., of Hong-Kong, China, is situated at Kowloon, 
and contains gas-engine-driven generators operating on 
suction gas. The necessity for increasing the output of the 
station to cope with the growing demand for electricity for 
power and lighting purposes in Hong-Kong led the 
managers of the company, Messrs. Shewan, Tomes & Co., 
to consider the type of prime mover most suitable for 
driving the new generators. After carefully considering the 
relative merits of gas-engine and steam-tarbine-driven 
generators, the company, in conjunction with their con- 
sulting engineer, Mr. Conrad Mendham, decided in favour 
of turbo-generators, and contracts were entered into with 
the British Thomson-Houston Co, Ltd., for the supply of 
the generating plant and switchgear, and with Messrs. 
Babcock & Wilcox for the boiler plant. 

This generating plant consists of two high-pressure, 
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(b) Fall-automatic “Call” system. This is very much 
used, and consists of a call button on each landing, which when 
depressed operates the controller through a relay; the lift 
then starts and continues to run until it trips a floor-finding 
switch in the particular relay circait in which the depressed 
button is connected, thus breaking the circuit and stopping 
the lift. The passenger on entering the cage finds a set of 
buttons numbered to correspond with the various floors ; on 
pressing the required button, the lift starts, travels to and 
stops at the desired floor automatically, the operation being 
the same as when calling the lift. 

(r) A modification of the above system consists of 
replacing the call buttons on the landings, with a set similar 
to those in the cage ; this enables the lift to be called from, 
or dispatched to, any flour from any operating point withont 
any person actually travelling in the cage. This system is 
both expensive and complicated, and, therefore, seldom used, 
as in most cases systems (a) and (b) are found to provide all 
that is required. 

With all these systems af push-button control it is neces- 
sary to provide an interlock between the cage and landing 
push buttons, to prevent operation of the lift at more than 
one point simultaneously: this is generally carried out by 
fixing the cage floor on springs, and fitting underneath a 
small switch connected in the landing-buttons’ circuit; when 
a person enters the cage the floor is depressed, opening the 
switch underneath, and so rendering the landing-buttons 
inoperative. l 


three-phase, 60-cycle, B.T.H.-Curtis turbo-alternators, rated 
at 937 K.v.a., 2,200 volts, at 80 per cent. power factor. 
These machines are provided with direct-coupled exciters, 
and designed to run at 3,600 R P. M. when supplied with 
steam at 180 lb. per aq. in. gauge pressure, su 

160° F., and exhausting into a vacuum of 27} to 28 inche. 
The turbines are three-stage machines, and the sets are 
each capable of maintaining an output of 1,170 K.v.s. for 
two hours. The alternators are designed to operate in 
conjunction with a Tirrill regulator which will maintain s 
constant voltage within 1 per cent. of normal, under all 
conditions of load and power factor. 

Air filters: are provided, by means of which the cooling 
air drawn through the windings of the alternators for 
ventilating purposes is thoroughly cleansed of dust, thas 
avoiding the necessity of periodically dismantling the 
machines for cleaning pu 

To enable the performance of éither turbine to be deter- 
mined at any time, a Lea recorder, fitted with an integrating 
attachment, is being supplied. 

A nine-panel white-marble switchboard, fitted with al 
the usual operating gear and instrumente, is being installed 
to control the output of the tarbo-generators. To facilitate 
the handling of the load, a duplicate set of bus-bats » 
provided, and special barriers are being fitted between tèt 
panels, enabling the operator to work in complete siey 
behind any panel after having opened the isolating switchs 
A swing panel, mounted at end of the switchboard. 
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carries the usual synchronising voltmeters and synchronism 
indicator. 

The boiler plant comprises three Babcock & Wilcox 
boilers having integral superheaters and chain-grate stokers, 
each boiler being capable of evaporating 9,000 lb. of water 


per hour from hot feed iato steam at 190 lb. per sq. in. 


pressure, superheated 200 F. Economisers are employed 
to utilise the heat from the waste gases, and the necessary 
draught is prodaced by means of a fan discharging into a 
self-supporting chimney. 

The condensing plant is of the surface type, and arranged 
for installing immediately below the turbines. Each con- 
denser has a cooling surface of 1,650 sq. ft., and is equipped 
with rotary-type motor-driven pumps, thé cooling water 
being drawn from the sea through a double eet of suction 
mains. The circulating pumps are so arranged that they 
can feed into either condenser, as may best apit the require- 
mente of the moment. 

The inlet ends of the suction mains are provided with 
the necessary fisp-valves and strainers, but experience shows 
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that the latter do not prevent the nuclei of small shell-fish, 
shrimps, &c., from getting into the circulating pipe. In 
time these nuclei develop, and the precaution has therefore 
been taken of providing special shrimp-catchers in the 
generating station. 

The largest consumers of power from this station are the 
Hong-Kong and Whampoa Docks, who take a bulk supply 
which is led to their premises through a three-core under- 
ground cable. This supply is at 2.200 volte, and the out- 

ing feeder is controlled by suitable distributing panels 
installed in the main station. The plant installel in the 
Hong-Kong and Whampoa Decks was also supplied by the 


British Thomson-Houston Co., Ltd., and consists of two l 


350-KW., 250-volt, 900-R. P. M, six-phase, 60-cycle rotary 
converters, with the necessary step-down transformers and 
control gear. The latter comprises in each case one high- 
tens.on A.C. panel, one low-tension a.e. panel, and one 
direct-current control panel. The rotary converters are 
equipped with self-synchronising starting motors, reducing 
the operation of these machines to the simplest possible form. 

We are indebted to the British Thomson- Houston Co., 
Ltd., for the foregoing particulars and accompanying views. 


THE MAGNETIC TESTING OF BARS. 


By ALBERT CAMPBELL, B.A., A.M.I.E.E., AND 
D. W. DYE, B.Sc. 


(FROM THE NATIONAL PHYSICAL LABORATORY.) 


(Abstract of Communication to the INSTITUTION OF ELECTRICAL 
ENGINEERS.) 


For the accurate testing of magnetic materials, until recently 
it has been the usual practice to employ a uniformly mag- 
netised test-piece, the condition of uniformity beinp neurea 
by using a closed magnetic circuit of ring form. is ring 
form is somewhat difficult to construct, it necessitates rather 
laborious winding of coils on each specimen, and, unless rings 
of rather large diameter are used, it is not suitable for high 
values of the magnetisation. For this reason all kinde of 
methods have been proposed and used for the testing of 
material in the form of bars, whether straight or curved. e 
main difficulties in all these methods have been (1) to obtain 
uniformity of magnetisation all along the specimen, and (2) 
to determine the true value of the magnetising field H which 
produces this desirable result. As a rule it has been the 
custom to complete the magnetic circuit as well as possible 
by a yoke or yokes, and to deduce the mean value of H from 
the number of applied ampere-turns; the unavoidable mag- 
netic leakage, however, is apt to introduce considerable error 
in the determination of the K. 

These difficulties will be avoided if we can find a method 
for the direct measurement of the H at any portion of the 
bar. The H is equal to the flux density in the air at the 
surface of the portion dealt with, and can be determined by 
means of a small search coil placed very close to the surface 
of the iron, the axis of the coil being parallel to that surface 
and in the direction of R. 

The coils we have used in the National Physical Laboratory 
are of various designs, according to the form of the specimen 
to be tested, some being differential (circular or rectangular) 
and others single and usually very flat. 


Fic. 1. Fic. 2. 


In all cases it is desirable that the whole of the effective 
area of the coil shall be as near to the surface of the iron as 
possible, otherwise the value of H obtained may not be the 
true field acting on the iron. It is important to know the 
rate of variation near the surface, in order to be able to 
estimate with what degree of accuracy the search coil reading 
gives the true value of H at the surface. For this purpose, 
in May, 1913, we adopted the expedient of winding a third 
coil (c) over two (differential) coils (a and b). By oppos- 
ing coils b and c an outen differential coil is formed with an 
annular area farther from the iron surface than that between 


a and b. A comparison of the values of m obtained with the 


inner and outer annular coils gives a measure of the radial 
rate of variation of H. 

Dr. E. Gumlich has improved on this arrangement by add- 
ing a fourth coil, so as to obtain a still better idea of the 
variation of H with the distance from the iron surface. 

When the cross-section of the iron rod is small it is essential 
to wind the differential coils with extremely thin wire, 80 as 
to keep very close to the iron and yet have the product, (No. 
of turns) X (difference area), sufficiently great for good sen- 
sitivity. With enamelled wire of 0.07 mm. diameter (diameter 
of copper, 0.06 mm.), 1,000 turns can be got into a winding 
space of about 6 sq. nm. 

The flat search coils are wound on thin plates of insulating 
material. For the emaller coils thin plates of glass (0.8 mm. 
thick) with ground edges form very convenient cores. The 
turns, which may be in several layers, are held in place by a 
winding of silk thread across them, the whole being made 
solid by paraffin wax or varnish. Semi-circular coils are 
wound on flat paper cores, well varnished with cellulose 
acetate enamel, bent round into tunnel shape and allowed to 
dry hard. 

For search coils used to measure H, in general it is only 
necessary to know two constante of the coil, namely, its 
resistance and Nes, the product of the number of turns and 
the mean area. For coils by which the total flux (&) is 
measured. we need only know Na; if B is to be determined, 3 
should also be known. The number of turns is usually 
counted when the coil is being wound. In differential coils it 


is absolutely essential that the inner and outer coils shall have 
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exactly equal numbers of turns. Sometimes the mean area 
can -be deduced with accuracy from the dimensions of the 
coil, but as a rule it is best to determine the Nis by placing 
the coil in a known magnetic field or by determining the 
mutual inductance between the coil and a suitably wound 
solenoid or other etandard coil. 

When either B or H is measured by the help of a search coil, 
the simplest procedure 1s to observe the throw on a calibrated 
ballistic galvanometer when the B (or H) is either reduced to 
zero or reversed. 

In the original form of Ewing and Low's Isthmus method 
rather elaborate coned pole-pieces are required, with accurate 
mechanism by which the test-bar along with these pole-pieces 
can be quickly turned end for end in a strong magnetic field. 
A much simpler system, shown in fig. 1, was found to be quite 
satisfactory. Instead of the cones, thick soft-iron disks E and 
P form the pole-pieces, and these do not touch the magnet 
poles, but are separated from them by small air-gaps (1 or 2 
mm. distance). 
the flat pole-pieces, which are clamped in an independent 
frame s0 that they can be removed together from between the 
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Magnet steel (chilled): Tungsten 3.3 per cent., carbon 
0.75 per cent. 
Invar: Iron 74 per cent., nickel 36 per cent. 
Nickel, electrolytic : Ni 98.8 per cent., Fe 0.6 per cent., 
0.2 per cent., Mn 0.3 per cent. 
Nickel steel : Ni 19.9 per cent., C 0.41 per cent., Mn 0.96 
per cent. 


poles. Instead of reversing the direction of the test-piece, the 
magnet is so designed as to allow quick reversal of the mag- 
netic field. It consists (fig. 2) of a well lamninated iron core 
of nearly square section (8 cm. X 7 cm.) formed of ring 
stampings of about 22 cm. mean diameter, the polar air-gap 
a b being about 8 cm. across. The winding consists of about 
1,000 turns of copper wire of 2 mm. diameter (No. 14 S. W. G.), 
with a total resistance of about 2.2 ohms. , 

The whole construction is extremely simple; the laminated 
magnet had not been epecially designed for the purpose. The 
entire absence of fitted or clamped magnetic jointe is a dis- 
tinct advantage from the point of view of construction, and 
appears to have no disturbing effect in the tests, although the 
presence of the outer air-gaps lowers somewhat the maximum 
H obtainable in the central gap. 

The specimen tested is in the form either of a rod 7 cm. 
long and 0.5 cm. in diameter, or an equivalent bundle of stn 
or wires. It does not seem essential that the strips should 
so closely packed as nearly to fill the holes in the pole-pieces, 
for, when the section of the bundle is reduced by 50 per cent. 
by removing some of the strips, the total observed reduction 
in permeability is only of the order of 1 per cent. From 
H = 1,000 up to H 3,000, rods shorter than 7 cm. gave satis- 
factory results so long as they entered the holes in the pole- 
pieces to a depth of at least 0.5 cm. 

With such a large electro-magnet, when the current is 
suddenly reversed. in the worst case the current reaches 99.3 
per cent. of its full value 0.5 second after the circuit is closed. 
With a ballistic galvanometer of 8 seconds’ complete period 
the possible errors due to this cause appeared to be practically 
negligible. 

At the middle point of the test-rod is placed a small ebonite 
bobbin with an inner winding of 40 turns for measuring B, 
and three outer coils of 400 turns each, used differentially as 
already described, for determining m. These coils are of 
enamelled copper wire of 0.06 mm. diameter (No. 46 S. W. G.), 
with an axial length of 4 mm., the mean diameters of the 
inner and outer annuluses being 6 mm. and 12 mm. res- 
pectively. From the results of a large number of experiments 
with various materials it has been proved that the magnetic 
field round the central portion of the rod is wonderfully 
uniform from oH = 150 up to H = 3,000. 

With rods of sinall section, and more particularly with emall 
bundles of strip, the difference between the cross-section of 


e test-piece D is fitted into central holes in 


' (permeability = 1). 


the iron and the area of the search coil for B is considerable. 
and thie necessitates a large correction on the observed value 
of B. If s = area of iron, s, = search coil area not occumed 
by iron, then True b = Observed B — u 21/8. The correction 
increases in proportion to H. To avoid the trouble of applying 
this varying correction to each observation, we have found it 
convenient to eliminate the term E 51/6 by means of a com- 
pensating device consisting of a small mutual inductometer 
arranged with its primary coil in series with the magnetising 
circuit of the magnet, and its secondary coil connected in 
„ to the search coil for B, in the ballistic galvanometer 
circuit. 6 

The apparatus can be used, not only for the determination 
of permeability curves, but also for hysteresis loops, including 
the remanence and coercive field. e remanent magnetisn 
of the electromagnet, although it makes its appearance, docs 
not introduce any errors, since the true values of H are given 
by the search coils. 

The determination of the remanence and coercive feld is 
most important for hardened steel used for permanent 
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magnets, and here the tests must be made with high values 
of Hmax. (say 400 to 500). In determining the coercive farce 
corresponding to a high value of Hmax., the galvanometer 
throw measuring the coercive force (Ho) is usually amall 
compared with the throw due to Hmas., and it becomes rather 
difficult to read the small throw with sufficient accuracy. In 
order to increase the accuracy, one way is to raise the sens - 
tivity of the galvanometer and to balance out accurately the 
complete throw from + Hmax. tO — mar by the help of an 
adjustable mutual inductance connected similarly to tbat 
described above for the correction of B. 

In fig. 3 are given a number of H-B curves obtained by the 
apparatus already described, the samples being in the form 
of thin rods or bundles of strips. As will be seen, most of the 
materials are of interest from a practical point of view. 

The lowest curve in the diagram is the straight line for air 
All the other curves ultimately tend w 
become parallel to the air line as the magnetisation is ir 
creased, close parallelism indicating that the material bas 
reached the condition of magnetic saturation. 

In the apparatus already described the main disadvantage 
is that the rods tested must be of small diameter. For testing 
round rods up to 2.5 cm. in diameter the authors have on- 
structed a special apparatus of a type somewhat similar t» 
Gumlich’s most recent design. The general arrangement u 
shown in fig: 4. 

The test rod a, surrounded by a bobbin wound witb a 
magnetising coil c, is clamped, by the help of suitably bored 
iron end-pieces EB, between the two circular yokes yr. FF 
are pieces of hard wood to equalise the pressures. (For bar 
of rectangular section the end pieces EF are not bored, brt 
merely faced flat.) In order to increase the uniformity of the 
magnetising field near the middle part of the central bobbin, 
there are two additional magnetising coils k K, and the yokes 
also are wound with coils with their turns somewhat crowded 
towards each of the magnetic joints. All of the magnetming 
coils are in series. The central solenoid has 950 turna of Nc 
16 S. W. G. wire (1.63 mm. diameter), coils k K 150 turns . 
and the yokes a total of 200 turns. A current of 12 amperes 
gives H = about 1,000. 

Experiments showed that the additional windings gresty 
improved the radial uniformity of n at the middle of bar 
for the range m = 50 to 150, but slightly decreased the unifot- 
mity at higher ranges (H= 400). On the whole, the average 
improvement is satisfactory. and aopa to exclude errors 
greater than 1 ve cent. Without furtber precautions 
apparatus should not be used for permeability teste wit 
values of H below 30. The R and B eearch coils arm ot 3 
small bobbin P at the middle part of the test bar. Fora 
of 1.25 cm. diameter each annular E coil has 1,900 turo: tbe 
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innermost coil being at a mean radial distance of about 2.5 
mm. from the surface of the iron. With bars of rectangular 
section flat search coils are used, which have the advantage of 
getting much closer to the iron surface (mean distance = about 
1.5 mm.); two coils in series may be used, one on each side of 
the bar. The authors have also made satisfactory teste on 
rectangular bars of magnet steel in a short solenoid (22 cm. 
long) heavily wound and without any yoke. Very good unifor- 
mity of H can be ensured by extending the effective length of 
the bar by butting against its ends two soft-iron bars about 
20 em. in length. 

In all the methods in which the H search coils are kept in 
a fixed position with regard to the iron, the throws on the 
gulvanometer can only determine changes in E and not 
(directly) the absolute values. These values can be deter- 
mined by pulling the search coil (where possible) quickly out 
of the field. In general it is difficult to do this, and, even 
when it is possible, a double throw of the galvanometer may 
occur, which vitiates the accuracy of the test. 

A much better way is to mount a flat search coil so that 
it can be rotated in a plane parallel to the direction of H 
(i.e., usually parallel to the surface of the iron). It can then 
be quickly reversed in position (turning through 180 deg.), 
and, when calibrated in a known magnetic field, will give 
directly the absolute value of H at any moment. The mount- 
ing 5 a very narrow reversible coil of this kind is shown in 
g. 5. 

The search coil c is mounted in a thin pulley (5 mm, thick) 

which can turn in a cell of ebonite with a thin German-silver 
cheek (ee) forming the second bearing. Two threads from 
the pulley (one of which can be fastened to a spring if 
desired) allow the coil to be reversed from the outside. Adjust- 
able stops, not shown, limit the turning to 180 deg. 

Teste on bars of magnetic steel by this method are in agree- 
ment with the results. given by fixed search coils. The method 
is the simplest and most straightforward that we have tried.“ 

In practice it is desirable to be able to test curved as well 
as straight bars; for example, the magnets of horse-shoe form 
used in magnetos. If the curvature is not too great, the H 
at any pert may be measured by means of search coils near 
the surface, as already described. For the horse-shoe magnets, 
flat search coils are tied (inside and outside) at the middle of 
the bend, and over the whole are slipped five or more mag- 
netising coils. | 

The essential feature of all the foregoing methods is that 
the value of the magnetising E is not calculated from the 
somewhat indefinite length of the magnetic circuit and the 
ampere-turns, but is directly measured by the help of a 
search coil placed as near as possible to the surface of the iron. 


ELECTRIC LIFTS. 


A paper on this subject, from which we extract the following 
notes, was read by Mr. H. MARRTAT at a recent meeting of the 
ASSOCIATION OF SUPERVISING ELECTRICIANS. The author points 
out that though goode lifts are frequently regarded as an 
inferior class of contrivance, it is only in service lifte wherein 
no person can possibly travel, that the factor of safety in 
respect of strength of materials and number of safety devices 
can be reduced justifiably below the standard maintained for 
passenger lifte. No form of notice or warning is sufficient to 
prevent a man risking his life if it will eave him a little stair 
or ladder work. 

The two main types of lift are sheave-driven and drum- 
driven respectively. In favour of sheave driving, Mr. Marryat 
advances the possibility of using more ropes, and hence 
smaller Topes than can be accommodated conveniently on 
drums. e rope of smaller diameter and the larger diameter 
to which it is bent on sheaves, as compared with drums, give 
longer rope life, and the speaker ci ropes still in use on 
sheave lifts after 15 years’ service, whereas drum-driven ropes 
lasted only three years under similar conditions. A most 
important advantage of sheave driving is that in the event of 
over-running, the rope tension is relieved and the sheave 
slips under the ropes without doing much damage. With 
drum drive something must break, since the ropes are driven 
positively; to reduce the risk extra safety devices are needed, 
and these introduce further possibilities of trouble. 

The most favourable arrangement is to place the driving 
gear at the top of the well and use a sheave just spanning 
(diametrically) the distance between car and counterweight 
centres, without the use of leading wheels. To prevent trans- 
mission of noise throughout the building, the bed-plate of 
the gear should be heavy and stiff, and the whole mounted 
On girders isolated by rubber blocks. A double ceiling, with 
asbestos or slag packing, may be used over the well. Archi- 
tects frequently make the erection and maintenance of an 
efficient and reliable lift most difficult by neglecting to consult 
engineers as to the head room and pit depth required in the 
well. Lift wells should preferably be enclosed from floor to 
ceiling on each landing. In any case this should be done on 

Many years ago Ayrton and Mather introduced trigger“ 
coils which turned quickly through 180 deg. for the purpose 
of measuring flux densities in air. 


the counterweight side. Several decorators have been decapi- 
tated by the counterweight when working over the top of a 
7-ft. enclosure. 

Manufacturers of lifts generally counterbalance the weight 
of car and attendant, plus 40 per cent. of the maximum load 
to be carried, but by examining the actual conditions of work- | 
ing when the lift has been placed in commission, 50 per cent. 
or greater energy economy can frequently be effected by 
altering the counterweight. The energy required to start 
and accelerate exceeds that required to raise a well-balanced 
lift, hence marked economy can be effected by using auto- 
matic lifts or by employing skilled attendants who will bring 
the car to the correct floor level at the first attempt. Mr. 
Marryat finds that modern electric lifte cost for energy about 
one-tenth the water bill of an equivalent hydraulic lift; and 
in Westminster it is found that 50 electric lifts average only 
1,060 units energy consumption (each) per annum. Even a 
completely automatic electric lift costs not more to maintain 
than an hydraulic one, and it saves the attendant's salary, 
which is about five times the total maintenance cost. 
renewals form the most expensive part of the upkeep of a 
good lift, and the labour of fitting costs about as much as the 
ropes themselves, hence it is wise to use the best material 
available. Top-gear needs only one-third the length of ro 
that is required if the gear be fixed at the foot of the well. 
The stranding found most satisfactory for all-round lift work 
is 6/19 laid round a hemp core; 6/24 and 6/30 wear through 
more quickly, but the greater flexibility is valuable where 
small sheaves or drums are used. For a set of four ropes a 
breaking strain of six times full load on each rope may be 
allowed; and for two ropes, a similar margin of seven times. 

Compound-wound motors with 10 or 15 per cent. of series turns 
should be used for lift driving, rated for intermittent work. The 
rated motor horse-power should be about 24 times the net 
value given by (lb. out-of-balance, fully loaded) x (lift ft. 
per min. /33.000). When a worm wheel is used consisting of 
a phosphor-bronze or gunmetal rim on a cast-iron centre, it 
is vital that the two parts be thoroughly secured; if the rim 
comes adrift, or if its teeth wear to stripping point due to 
defective supervision, all safety devices are cut out except the 
dog grips on the car, and these cannot operate since the 
ropes remain taut. 

Safety gear can and should be used to a greater extent on 
electric lifts than on any other type. It must guard against 
disaster due to broken ropes or over-running at either end 
of the well, and it must avert the consequences of human 
carelessness, folly and mischief. 

About 90 per cent. of lift accidents are due to there bein 
no car gate or inadequate gate locks. A car gate shoul 
always be provided, and in all cases it.is desirable, and in 
automatic lifts it is imperative, that electric gate-locks be 


used of such construction that the lift cannot be used till all 


gates are electrically and mechanically locked, and no gate 
can be opened exces that opposite the floor at which the lift 
is standing. A really good lock should not allow the door to 
open if it be pulled at the moment when the car is passin 

in ite travel up or down the building. Unless gates are selt- 
closing, a messenger has constantly to run up and down 
rectifying the omissions of careless passengers; the econom 

of an automatic lift is then mostly sacrificed. Gates whic 

will close certainly and without banging can best be built on 
the Continental ged door principle. Two 15-in. centre- 
closing panels can be opened inwards with little inconveni- 
ence in even a crowded car. 

The points requiring special attention in lift inspection are: 
(1) Adequate lighting by day and night; (2) locking of all 
gates imperative before the lift can be stgrted; (3) security 
of locks at all times and under all conditions during working ; 
(4) sufficiency of brake power and effective action of limit - 
switches which should not, however, be reached under ordi- 
nary working conditions; (5) adequacy of enclosure. It is 
highly desirable that all safety devices be tested periodically ; 
they should not be left idle or ill-tended from the time they 
are installed to the moment they are supposed to act. The 
duties of maintenance contractors include testing all safety 
devices and watching wear in all parts. 

After the war we may expect a period of great constructive 
advancement marked, in the lift world, by the ecting of con- 
troller design, eimplification of the automatic lift, and co- 
operation between architects and engineers to effect standardi- 
sation. 
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THE DESIGN OF HIGH-PRESSURE 
DISTRIBUTION SYSTEMS. 


By J. R. BEARD, M.Sc., A. M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, December, 1915.) 
(Continued from page 831.) 


Economical Section of Mains. Although it is generally 
known that the economical cross-section of a main is that at 
which the sum of the annual charges and the value of the 
energy lost is a minimum, it is seldom that any practical use 
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is made of the formula. In the case of high-pressure distri- 
eee systems, at any rate, the results are commercially 
useful. 

The annual charges which have been taken for under- 
ground and overhead mains at various voltages are shown 
in fig. 1. These are based on average commercial prices 
allowing interest at the rate of 5 per cent. per annum, an 
depreciation at 2 per cent. for underground mains and 3 per 
cent. for over mains, suitable allowance being made for 
trench work in the former case and for wayleave charges in 
the latter. With compound interest at 5 per cent. the rates 
allowed for depreciation are sufficient to enable the under- 
ground mains to be replaced after 221 years and the overhead 
mains after 171 years, allowing a erap value of 20 per cent. 
in each case. In case of overhead mains only one curve 
is given, as up to 20,000 volte the only difference is in the 
insulators, and this is so small that it is usually worth while 
to make the line suitable for 20,000 volts, although it may 
on. be intended to operate it at a lower voltage. 

e only losses which are important enough to be taken 
into account in this investigation are the resistance losses in 
the copper conductors, and in estimating their value it is 
necessary to take account of the effect of the addition of the 
load on the load factor of the system. 

A system has been taken having a maximum load of not 
less than 50,000 Kw. and an average load factor of 50 per 
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cent.; figures which fairly closely correspond to what may 
be expected if the system deals with the general demand over 
a reasonably extended area. 

In fig. 2 the full-line curve shows the assumed load curve 
of the typical system with a load factor of 50 per cent., and 
the dotted curve shows to an enlarged scale the shape of the 
corresponding loss curve, which has a load factor of only 35 
per cent. From an analysis of the fixed and running charges, 
the cost per unit of generating these losses at the power 
stations can be calculated, and to this must be added the 
fixed charges on the increased capacity of the distribution 

tem n to transmit these losses. Since the power 
stations can seldom be located at the exact electrical centre 


Fra. 4.—Combined Annual Cost of Interest, Depreciation, and 
Energy Losses per mile of 6,000-volt Underground Main 
carrying a Maximum Load of 100 amperes. 


of gravity of the load, the losses have to be transmitted, on 
tbe average over, say, two-thirds of the distribution system 
and should, therefore, bear two-thirds of the fixed charges of 
the latter. Taking the cost of the distribution system as two- 
thirds that of the power stations, the value of resistance losses 
on the Bpa system considered is about 0.25d. per unit. 

Since the resistance losses over a given time are propor- 
tional to the mean square of the current, it is very necessary 
in calculating them to take account of the shape of the cur- 
rent load-curve. For the typical 50 per cent. load curve given 
in fig. 2 the R.M.8. current is 1.18 times the average current. 
The full lines in fig. 3 show the extreme values of this multi- 
plier for different load factors, and the dotted line the 
approximate values for the usual type of load curve; corres- 

nding extreme and usual values for the load factor of the 
osses are also indicated. 

On the system which we are considering, the load factor 
of the mains over the whole network would probably average 
about 40 per cent., and it will be seen from fig. 3 that the 


Fic. 3.—Load Carve of System with 50 per 
cent. Load Factor, and Curve of Lostes with 
a Load Factor of 35 per cent. Losses. 


corresponding R.M.S. current would be 1.25 times the average 
current. Calculating the losses on this basis, and taking their 
value as 0.25d. per unit, the annual value of the loses per 
mile of 3-phase main ia £0.000296 1,/a, where 1 is the maxi- 
mum current in am and a is the cross-sectional area of 
the conductor of phase in square i 

By adding the curves of annual charges and value of losses 
for mains of various sizes for any particular maximum cur- 
rent, a curve is obtained of the shown in fig. 4, which 
refers to a 6,000-volt underground cable required to deal 
with a maximum current of 100 amperes. The moat interest- 
ing feature of this curve is that the most economical section 
is not very definite; it is actually 0.09 sq. in., but for A 
per cent. increase in the total annual costs the section can 

increased 44.5 per cent., or decreased 27.2 per cent., the 
ccrresponding figures for 5 per cent. increase in annual costs 
being 65.5 per cent. and 86.1 per cent. respectively. It fol 
lows that it is not sound practice to cut the section of mains 
too fine, more especially since it is a most expensive matter 
after a main is once laid to increase its carrying capacity if 
this should prove too small. 

A corresponding curve has been calculated in exactly the 
same way, but assuming a system load factor of only 40 per 
cent. This is shown dotted in fig. 4 and gives a reduction of 
only 2 per cent. in the most economical section and 2 per 
cent. in the minimum total annual cost per mile, compared 
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with the original curve. The difference between the two 
curves is so small because the reduction in the number d 
units lost at the lower load factor ie nearly balanced by the 
extra value of the losses per unit due to the lower load factor 
of the losses. A further curve has also been added—abown 
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Fic, 5. Most Economical Cross Sections of 3-Phase Mains 
for Various Currents. 


chain dotted—to show the extent to which the results are 
affected by the price of copper and be original curve 
corresponds to basis prices of £60 and £15 per ton respec 
tively, while the chain-dotted curve corresponds to bes 
prices of £80 and £20 per ton. This shows that tbe:infuenoe 
of ordinary variations in metal prices is negligible. _ 

By plotting a series of curves similar to the full-line carve 
in fig. 4, the curves shown in fig. 5 have been obtained. The 
full lines in fig. 5 give, for underground and overbead mus 
at various voltages, the most economical cross-section for aay 
given maximum current, while as doned lines 0 fr 
incre cross-section corresponding per cent. ¢ 
annual cost. It will be noticed that up to 11,000 volts in tbe 
case of underground mains, and up to 20,000 volts in the case 
of overhead mains, the voltage makes no difference b tbe 
economical cross-section ; from fig. 1 it will be seen thst 
this is because between those limits the annual chan 
happen to differ by approximately constant quanti wish 
are independent of the cross section. , : 

To show how the economical cross-eechiona compute wit 


eections settled by considerations of the safe carrying-capacity, 
a further curve has been plotted showing the carrying- 
capacity of armoured 3-core 3,000-volt cable on the basis of 
the rules of the Verband Deutecher Elektrotechniker. As the 
rules refer to continuous loads, and the maximum load is 
usually not maintained for a sufficient time to heat up the 
cable fully, the curve has been plotted on the assumption 
that the equivalent heating current is the mean between the 
k. M. s. current and the maximum current, i.e., 0.75 of the 
maximum current in the present instance with a 40 per cent. 
feeder load-factor. The reduction for voltages up to 11,000 is 
not more than 10 per cent., but N no figures are 
available at present for 20,000-volt cables. It will be eeen 
that except for 20, 000-volt cables the economical section gives 
an overload margin of as much as 100 per cent. in nearly all 
cases, even for 20,000-volt cables it is evident that a con- 
siderable margin existe, so that it is quite permisible to 
settle cross-section of mains on the basis of maximum 
economy. That.it does not pay normally to operate cables 
at the maximum current density allowed by heating-limite is 
of interest, since it means reduced voltage-dro p per mile and 
consequently an increased radius of distribution for a given 
voltage. 

From the series of curves used in determining the econo- 
mical sections it is also readily possible to find the minimum 
annual costs of interest charges, depreciation, and losses per 
mile of main for given maximum currents, on the assump- 
tion that the economical sections which correspond to those 


Pic. 6.—Minimum TOTAL ANNUAL COST PER MILE OF 
3-PHASE MAINS. 


currents are used. If an allowance for repairs is added, the 
resulting figures will give the total minimum annual cost per 
mile of main, thus providing a definite basis on which the 
relative economy of alternative arrangements of mains can 
be determined. The curves in fig. 6 have been obtained in 
this manner, the allowance for repairs being taken as a 
certain percentage of the cost of a 0.15 sq. in. main, since 
repairs consist almost entirely of jointing and labour and 
their cost is, therefore, independent of the cross-section. The 
percentages which have been taken are 1 per cent. for under- 
ground mains and 2 per cent. for overbead mains, but these 
must only be looked upcn as approximations, since the cost 
of repairs depends on so many conditions. 


(To be continued.) 


THE FRENCH ELECTRICAL INDUSTRY. 


— — —— — — — — Ml 


THE liberation of the country from the Germanic element is 
felt to be no less profoundly necessary in France than in Great 
Britain, Italy, and Russia, and our French friends have, 
therefore, been engaged in a discussion for some months past 
‘in relation to the best methods to be adopted so as to develop 
the national industry in connection with trade in the home 
market and also in the markets of the world. In the Lumiére 
Electrique in particular many pages have been filled with 
arguments and suggestions, and it is fitting to refer to these at 
the present time, although the task is somewhat difficult having 
regard to the numerous pointe raised in the course of the dis- 
cussion. Let us, however, select, by way of a beginning, 
the important question of laboratory work, and in doing 80 
we cannot do better than reproduce the beautiful words which 
were quoted from the well-known scientist, M. Pasteur, in 
the course of a lecture which was delivered before the Con- 
servatoire des Arts et Metiers in Paris last February. The 
words, which were uttered by Pasteur as far back as 1868, 
are y as pathetic as they have proved to be prophetic, 
and they are particularly applicable to the electrical engineer- 
ing industry. Take an interest, I implore you, declared 
Pasteur, in these sacred abodes which are designated by 
the expressive name of laboratory. Ask for them to be multi- 
plied and embellished; they are the temples of the future, of 
riches and of welfare. It is there that humanity growe, be- 
comes stronger and better. There she learns to read in the 
works of nature, works of progress and of harmony, whilst 
her own worke [those of humanity] are too frequently those 
of barbarism, of fanaticism. and of destruction.“ Again quot- 
ing these words, M J. Violle, discussing the future of the 
physical resources of France in October, stated that had the 
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suggestions been acted upon they would have enabled France 
to have paid the 1871 war indemnity several times over in 
the course of a few years. 

Applying the Pasteur theory to the present, M. Violle sug- 
gests that the principals of the large French works should 
become imbued with these thoughts. Without laboratories 
there would be no inventions, no improvements even in the 
daily methods of working. The directors of the financial 
institutions, in his opinion, should also meditate on the words 
and combine with the technical men to secure fruitful results. 
But the high banking circles have often exploited the taste 
for exotic investments by diverting to other countries con- 
siderable sums which they have refused to guide into the 
channels of national industry. Unfortunately, the French do 


not stand alone in this respect, as we in Great Britain know 


to our deep regret and industrial loss. M. J. H. Jacobsen, 
dealing with electrical development, in November, goes eveu 
further than M. Violle in the matter of laboratory work, ag 
he suggests that from the standpoint of patriotism and pre- 
vision, it might be expected that those who advised capitaliste 
would support services d'etudes and place their powerful 
organisations at the ares er of national industry, as well as 
ue greit influence which they exercised upon the investment 
of capital. 

Leaving now the 5 of laboratory work, we 
next come to the lem of production. M. Jacobsen, 
who has followed M. Victor Cambon and other authors, 
fully recognises that the electrical situation in France 
must be faced, as it is only by admitting and consider- 
ing the difficulties that it is possible to propose r les. 
German prosperity, as he states, is solely based upon the co- 
operation of capital and industry, and only such co-operation 
in France will enable the French to reach as high a stage of 
development as that of Germany—a matter which is of the 
highest importance. But the author is a little afraid—and 
his observations in this direction may perhaps be uliarly 
applicable to schemes now in progress in Great Britain— 
that too great a disposition exists to form new groups to 
arsist manufacturers to secure new markets abroad or to act 
as substitutes for these firms abroad. In his opinion, the 
French should guard themselves against the creation of new 
groups under existing conditions, as the multiplicity of organi- 
sations leads to a too great division of effort. Various 
organisations already exist for export purposes which only 
require to be modified so as to reach a definite programme 
which would ensure success, whereas new associations would 
have to overcome the difficulties which the present organisa- 
tions have been confronted with and have surmounted. In 
fact, M. Jacobsen seems disposed in favour of some definite 
combination to which all parties would adhere, and presum- 
ably this would be subdivided into sections. 

Having established this point to his own satisfaction, M. 
Jacobsen expresses himself definitely against the question 
of the export trade forming the starting point of development. 
Exports, he declared, are simply a result of intensive rational 
production, the first effect of which is to enable makers to 
reduce prices in the home market and to wholly supply the 
needs of the home market, so that foreign competition is 
driven out. An industry which has reached this position has 
attained to such importance that, in the words of the author, 
it is automatically approached by the local export commission 
agente, and then, as a consequence, it is approached by the 
representatives or agents abroad. Indeed, the continuous 
development of the industry has given rise to over-production, 
which enables the firms to respond to the demands of ex- 
porters and thus tends to the distribution abroad of the 
inachinery and plant. We fear, however, that experience 
would scarcely fit in with this theory of automatic expansion 
abroad. M. Jacobsen nevertheless is on safer ground when 
he contends that the French electrical firms do not attach 
sufficient importance to applications from merchant houses, 
seeing that some of them in the past have purchased in 
France German machinery for export to South America. This 
proves, in his opinion, that the condition of intensive rational 
production has not been fulfilled, and that the French, there- 
fore, were not ready to export; but he overlooks the fact that 
the Teutonic plant might have been, and in all probability 
was, offered at the so-called slaughter prices, which would 
commend themselves to merchants who never took national 
sentiments into consideration in business transactions. At 
any rate, the author returns to his contention of success being 
founded upon the co-operation of capital and industry, with 
„ of the condition that it is necessary to grant long 
credits. e 

If we now come to more solid ground—ground which is 
common alike to French and British firms—it is mentioned 
that the whole of the country is interested in the industrial 
side of the question as well as the financial side. The financial 
yield of well-organised industry, M. Jacobsen remarks. is 
much greater, at least for the capitalist, than the best Gov- 
ernment loan; he has obviously in view certain German firms. 
It is, therefore, regrettable that the French banks do not 
more frequently devote money to industry. This is due to 
the circumstance that the issue of a Government loan is much 
more advantageous to a bank than the emission of industrial 
shares under normal conditions; but if the profits realised bv 
the banks on foreign loans were reduced the banks would 
naturally turn to industry. It is here that the author 
raises the problem of financial support being given to labora- 
tory investigation, to which reference has already been made. 


864 


THE ELECTRICAL REVIEW. [Vol.77. No. 1.988, Dun 31, 1915. 


He adds, however, that if the banks were to assist in the 
development of the industry the financial yield would be 
equally as important as that appertaining to the flotation of 
foreign loans. M. Jacobsen also submits that the plain co- 
operation of finance and industry alone cannot solve the 
problem of industrial expansion, and he proceeds to discuss 
the part which must be played by the staff and the workmen 
in this direction, quoting from M. Cambon and M. Vogt as 
to the necessity for granting greater facilities for the improve- 
ment of the technical education of the men and the appren- 
tices, the latter of whom should be adequately remunerated 
as soon as they become useful to their employers. We will, 
however, refrain from dealing further with this matter on 
the present occasion, particularly as the labour problem in 
France had assumed a grave apaci before the war, and will 
become still graver when peace has been proclaimed owing to 
the increased scarcity of workmen, from which France has been 
suffering for some years past. , 

One more matter may be raised in conclusion. It was 
brought forward by M. R. Légouez, and relates to a commer- 
cial question : the prevention of fraud or the passing off as of 
French manufacture goods made in other countries, the chief 
aim being against enemy countries. M. Légouez, starting 
from the premise that French consumers may be expected to 
give preference to national products so as to develop national 
industries, recommends electrical manufacturers to follow the 
example of the Federation of Producers of Ironmongery and 
of a second federation by the adoption of a characteristic 
trade mark. These federations have introduced a trade mark 
in the form of an oval ring, in the centre of which appears 
the word France; in the upper portion is the name of the 
trade organisation or chambre syndicale, and in the lower 
part is the name of the class of products protected by the 
trade mark, together with the particular number allocated 
to each firm using a trade mark. It is assumed that the 
adoption of this form of trade mark would be a guarantee 
of nationality, and that it would prevent fraud. We learn 
from another source—not French on this point—that the idea 
of the French promoters of the scheme is to secure the general 
use of the trade mark in that country, that it is desired to 


bring the trade mark under the control of one huge combina- 


tion of associations for this purpose, capable of proceeding 
legally against any infringements from any source whatever, 
and that legislation would be necessary to secure the execu- 
tion of the whole of the programme. With these observations 
we leave the French industry for the present, only remark- 
ing that the trade mark idea has found commendation also 
at the hands of an Italian contemporary. 


NEW PATENTS APPLIED FOR, 1915. 


(NOT YET PUBLISHED), 
Compiled expressly for this journal by Mrsses. W. p. Tnompson & Co., 


slectrical Patent Agents, 285, High Holborn, London, W. C., and at 
Liverpool and Bradford. 


17.411. Electrical apparatus for heating liquids.” W. H. Smitu. Decem- 
ber 13th. (Complete.) 

17,412. ‘* Liquid-operated switches. 
(Complete.) 

17.113. Electrical apparatus for heating liquids.” W. H. Suirn. De- 
cember 13th. (Complete.) 

17.419. Braking devices for electric motors.“ MACHINENFABRIK OR8RLIKON. 
5 13th. (Convention date, December lth, 1914, Switzerland.) (Com- 
plete. 

17.453. Production of X-rays.” J. M. Davipson. December 13th. 


17,455. “Installations and apparatus for use in wireless telegraphy and 
telephony.” E. BrlIIdi. December 18th. (Complete.) 

17.476. Electro-magnetic relays.” C. B. Bonbon. 
(Siemens & Halske Akt. Ges., Germany.) (Complete,) 

17.60. Construction of cord grip-holder for use in connection with elec- 
trical apparatus.“ G. Markt. December 16th. 

17.497. Electric control mechanism.” O. H. Pierer & A. F. Pixrn. 
December 14th. (Convention date, October 15th, 1915, U.S.A.) (Complete.) 


17.500. Auxiliary means for suspending electric lights.” C. F. MILLARD. 
December 14th. 


17.533. Electrical devices to be used on taxi-cabs and the like.” H. 
RicuakDSON & H. E. GIII. December 15th. 

17.539. Electrically-Dperated horns.” H. Lucas & W. H. EDWARDS. 
December 15th, 

17.542. Projector lamp for use with incandescent filaments.” R. Boscu 
(firm of). December 15th. (Convention date, February 18th, 1915, Germany.) 
(Complete.) 

17.551. Microphones.” F. Morano. 
tio won 82/15. January 2nd.) (Complete.) 

17.580. FElectron-emitting cathodes and process of manufacturing the 
same.” A. M. Nicotson & E. C. Hure. December 16th. (Convention date, 
December 26th, 1914, United States.) (Complete.) 

17.581. “ Automatic call distributing systems.” E. B. Crart & J. N. Rey- 
satps. December 16th. (Convention date, December 19th, 1914, U.S.A.) 
(Con, plete.) 

17.592. Compressors.” Burian Tnomson-Houston Co., Lip. December 
16th. (General Electric Co., U.S.A.) 

17.595. Machines for generating and = distributing electric currents.“ 
F. L. Hottister. December 16th. 

17.615. „ Loading coils for superimposed telephone working and other pur- 
piss. C. E. Hay & II. W. Sctuivas. December 16th. 

17.629. Reproducing a light in lamps, electric lamps and flash signals 
AA producer is out.“ A. BACHELOR & W. BATCHELOR. December 
th. 

_ at. Electro-mechanieal colour effects device for use in theatres and 
the uke.“ II. Ricnagpsos, H. E. Git, & J. A. Montoy. December lech. 


W. H. Situ. December 13th. 


December 14th. 


December 15th. (Divided applica- 


17.677. Means for transmitting electric impulses from a standard cluck 
to impulse or secondary dial clocks.” W. J. Suitu. December 17m. 


17,690. ‘* Electrical protective devices.’ Batrun Westincnovss Exscra:o 
AND Manuracturinc Co., Ltp. December 17th. (Addition to 10. 130/15. Con- 
vention date, December 29th, 1914, U.S.A.) (Complete.) 


17,691. ‘ Electric signalling." INTERNATIONAL Exvectric Co., Lro., H. E. R. 
ey & R. G. LE Nor. December 17th. (Addition to $,520/15.) (Con: - 
plete. 

17.713. Electrically-heated stove or open fire.“ G. A. C. Turnser. De- 
cember 18th. 


PUBLISHED SPECIFICATIONS. 


1914. 


4,345. TRANSFORMATION OF FREQUENCY OR HIGH-FREQUENCY ALYmrNarmnc Cir- 
RENTS FOR WIRELESS TELEGRAPHY AND TELEPHONY. Soc. Marius Latour et 
Cempagnie. February 19th. (February 20th, 1913.) 


19,045. Tetxcrapny. W. M. Bruce, Jun., & United Telegraph and Cable 
Co. August 25th, 
A. H. Curtis, E. W. Short, ani 


33,171. Controt or Exscrric MOTORS. 
Igranic Electric Co. November 27th. 

23,726. Execrric Fire ALarm Arparatcs. N. Bendixen & M. B. Mountain. 
December 8th. 


23,749. PROTECTIVE ARRANCEMENTS ror ELECTRICAL Sysrema. F. Watson, 
F. G. Waters, and Callender’s Cable & Construction Co. ber Sth. 
1915. 
112. Gatvanio Barreres. C. B. Burdon (Siemens Schuckertwerke Ges.). 
January 4th. 
939. ARRANGEMENTS FOR TELEPHONE SysrRuS. O. Imray. (Siemens and 


Halse Akt. Ges). January 20th. 

1,088. Mrruops or EXHAUSTINO INcaNpgescenrt Lamps or muas Class 
RECEPTACLES. British Thomson-Houston Co., Ltd. (General Electrice Co., 
U.S. A.). January 22nd. 

i 1,612. ELDCTRIC SPARK-QUENCHING APPARATUS. 
st. 

1,684. ELecrro-macneric AND Vacuum Lirtzrs. J. P. C. Charlebois. Feb- 
ruary 3nd. 

2.164. TELEGRAPHIC APPARATUS. 
February 10th. 

3.419. ELECTRIC SIGNALLING Systems. A. Stern. March 3rd. 

3,433. Reactance Cois. P. Torcho. March 3rd. (Addition to 11,116 16 

5,554. ELecrrio Motor Meters. British Westinghouse Electric & Manu- 
facturing Co. April 13th. (April 15th, 1914.) 

7,271. Evecraic METERS FOR THE PURPOSE OF COMPENSATING FOR Trurtza - 
TURE Variation. E. Fawssett. May Ich. 

8,303. INSULATrIioN Division Pirca on Partition ror a Cowrtroitar Arc 
tg sina CIRCUIT-BREAKER, AND THB LIB. W. R. McRae & R. Russell. 
une sth. 

8,376. SAFETY DEVICE FOR USE WITH EL&CPRICALLY-pDRIVEN VIIIa. W. V. 
Turner. June Sth. (October 24th, 1916.) 

9,110. Or-cool xD Exrcrric Transrormers. A. Duckham. June 2ist. 

15,148. DEVICE rox THE PROTECTION OF ELECTRIO INSTALLATIONS Ar 
Excess Votracr. Soc. Generale des Condensateurs Electriques. October 
26th. (October 2th, 1914.) 


A. M. M. Goby. February 


E. C. R. Marks (Delany Foreign Co.) 


The Metric System.— The Standard states that the 
reported decision of the “South German Ootton Industrials ` 
which is the principal body controlling the cotton industry in the 
Central Empires, to abandon English standards of measurement 
in yarn counta for the metric system is entirely satisfactory to the 
growing multitude of British manufacterers and merchants who 
aivocate the adoption by the British Empire of the metric system 
of weighta and measures and a decimal system of coinage. 
Gsrmany, when she tried tu steal our cotton industry, was forced 
to use our measurements at first. The abolition of British 
standards of measurement in Germany only matters to us at the 
moment so far as it may give her an advantage in export trade 
with neutrals, and she has no cotton to spare just now for t vt; 
bat it will be a faotor for serious consideration after the war. 
mee manufacturers and silk spinners in Germany are following 
suit, 

Reform of our coinage, weights, and measures on a decimal 
basis is one of the objectives of the British Manufacturers’ Associa- 
tion, which has been formed to urge upon the Government the 


necessity of making adequate preparations for trade competition 


with Germany after the war. A representative of the Nandard was 
informed :—" We feel that the introduction of the metric system 
into the British Empire in ite entirety is one of the most urgent 
needa of British commerée? The change will be so colossal, how- 
ever, that we feel that the appointment of a Minister of Com- 
merce, whose duty it would be to deal with such far-reaching 
problems as this, must come first. The advantages to be gained 
are s) indisputable that, apart from the cost and temporary 


iasonvenienoe of the change, there is aay A nO serious case 


azainst it. The metrio system is 5 ed, and people 
accustomed to oalsulate in acres, feet, inches, bushels, and gallons 
can adapt themselves very quickly. The saving of time in 
marketing and olerical work would be enormous. Coinage reform 
could come later, and, more gradually, as ths present coinage was 
called in, but the extensive use of paper money due to the war 
would maks the coming year a particularly favourable time for 
the change, and our iotimate allianse with Franoe is an additional 
reason for adopting a decimal system of monetary calculation 
now. In the era of strenuous commercial competition which is 
certain to follow the war we shall be greatly handicapped, as we 
have been in the past, by the retention of weights and measures 
which are not used outside the British Empire." 
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